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LOI NOI DAU

H¢gi nghi Khoa hoc lin thir 21 Truong Pai hoc M6 - Pia chét dwroc t6 chire vao ngay 14
thang 11 nam 2014 nhdn dip ky niém 48 nam ngay thanh ldap Truong (15/11/1966-15/11/2014).
Hoi nghi khoa hoc la dién dan dé cac nha khoa hoc, cdc chuyén gia trong va ngoai truong gap go
trao doi, cong bo cdc két qua nghién civu, thdo lugn va cung hop tdac giai quyét nhiing van dé vé
khoa hoc va céng nghé dang ddt ra cho sw phdt trién kinh té - xa héi ciia nwée ta thudc tat ca cdc
linh vuc Khoa hoc noi chung va linh vuc cac khoa hoc Trai dat va M6 néi riéng.

Hoi nghi khoa hoc lan thir 21 Truwong Pai hoc Mo - Dia chat ciing la déu dn ghi nhan
thanh tich vé cdc hoat ddng nghién citu khoa hoc va chuyén giao cong nghé phuc vu phat trién
kinh té - xa héi ciia Nha trwong giai doan 2010 - 2015, gép phan thwc hién thang loi Nghi quyét
ciia Hoi nghi lan thir 8, Ban Chdp hanh Trung wong (khéa XI) vé Poi méi cin ban, todn dién gi&o
duc va dao tao, dap ung yéu cau cong nghiép hoa, hién dai hoa trong diéu kién kinh té thi truong
dinh hwéng xd héi chit nghia va héi nhdp quoc té.

Ban Té chire Hoi nghi da nhdn dvwoc sw hwong ung tich cuc cua cdc thdy, co gido, cdc
nghién ciru sinh va hoc vién cao hoc trong Nha truong va ddac biét co sw tham gia nhiét tinh cua
nhiéu nha khoa hoc dang cong tac tai cic co quan nghién civu, cdc co s6 san xudt va cdc dia
phwong trong ca nudc. Ban Bién tdp phéi hop ciing véi cdc Tiéu ban chuyén mén da tuyén chon
dirge 280 bdo cdo khoa hoc c6 chat lwong voi noi dung phong phii, da dang, phan dnh nhitng két
quda nghién citu khoa hoc thugc nhiéu linh viee khdc nhau. Bé c6 dwoc tam nhin bao quat toan b
nhitng két qua nghién ciru, nhing y tuong khoa hoc moi dwoc trinh bay tai Hoi nghi, Ban T6 chire
Hoi nghi dd xudt ban Tuyén tdp tom tdt cdc bdo cdo tai Hoi nghi khoa hoc truong lan thir 21 va
toan van cdc bao cao tai Hoi nghi trong dia CD (dinh dang file * .PDF) vé cdc linh vue:

1-Codién 7 - Khai thac mé - Tuyén khoang
2 - Cong nghé thong tin 8 - Ly ludn chinh tri

3 - Dau khi 9 - M6i truong

4 - Dia chét 10 - Tréc dia

5 - Khoa hoc co ban 11 - Xay dung

6 - Kinh té va QTKD

Pé dam bdo tinh thoi sw va kip thoi phuc vu Hoi nghi cua nhitng thong tin khoa hoc, cdc
thanh vién Ban bién tdp va cdc Tiéu ban chuyén mon da co gang hét sk trong viéc tuyén chon va
bién tdp, chinh sira cac 16i Ky thugt dé cac bai viét dwoc ngdn gon va suc tich hon. Trong qué
trinh bién tdp, in dn do nhiéu yéu té khdach quan, nhat la thoi gian rdt gdp nén khéong thé ra sodt
hét cac 16i ky thuat, rat mong nhan duoc sy cam thong cua tdc gia bao cao va ban doc.

Truwong Pai hoc M6 - Dia chét xin chdn thanh cam on cac nha khoa hoc trong va ngodi
truong da guri bdao cao khoa hoc téi Hoi nghi, dac biét la cac co quan da hop tdac nhiét tinh, gop
phan vao su thanh céng ciia Hi nghi nay. Mong rang trong cdc ky Héi nghi khoa hoc tiép theo,
Truong Dai hoc Mo - Dia chat tié}) tuc nhan duwoc sy hop tac nhiéu hon nita ciia cdc nha khoa
hoc, dé ngi dung cdc bai viét dang trong cdc Tuyén tdp bdo cdo tém tdt va toan van digc phong
phu hon.

BAN BIEN TAP
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

MOT SO TON TAI VA NHUNG GIAI PHAP KHAC PHUC
TRONG QUA TRINH SU DUNG CUA GIO TU' PONG
O MO THAN KHE CHAM

Pao Vin Chi, Ping Vii Chi, Nguyén Hong Cudng, Nguyén Vin Quang
Truong BPai hoc Mo - Dia chat

Tém tiat: Trong tuwong lai khai thdc than & cdc mé ham 16 viing Qudng Ninh sé ngay
cang xué:ng sau va phire tap. Vin dé quan Iy hé thong théng gié mé néi chung va xdy
dung, diéu khién cac cua gio trong hé thong dwdng lo noi riéng sé ngdy ccang kho khan.
Cén cit vao nhitng ton tai ciia ciia nhitng cira gié dwoc xdy du’ng va lap dat trong hé
thong cdc dwong 16 hién nay ¢ mo than Khe Cham chua dap u’ng dwoc yéu cau vé chat
lwong, ciing nhw chwa dam bao an toan trong thong gio mo. Bai bao gloz thiéu cac
thanh phan chinh ciing nhw cac h¢ théng vdn hanh cia cira gio tw dong va phan tich
nhwng wu - nhuwoc diém trong qua trinh hoat dong, Néu nhitng nguyen nhan cua nhwng
sw ¢ xdy ra dong thoi dé xudt cdc gidi phdp khdc phuc trong quad trinh sw dung cira
gio ty dong tai duong lo xuyén via 14.2 sang 13.2 murc -100 mo than Khe Cham.

1. Mé diu

Pé bao dam va duy tri on dinh ché do thong £i6 cua cdc mo than ham 10, cac cong
trinh thong gid duoc xdy dung boi cic cira chin gio, cong gid, tuong chéin glo va cac cira diéu
chinh luu hIong gio. Tuong chan duoc xdy dung bang gach va dat sét. Ctra gio duge xay dung
bang cac cira sat co thé md ting canh cho nguoi qua lai va van chuyén vat licu,..

Pép tng duoc luu luong gid theo yéu cau cua cac hd tiéu thu can phai dat cac cira sO
diéu chinh & cac vi tri theo thiét ké. Cac ctra phai linh hoat, c6 nghia 13 diéu chinh duogc dién
tich & nhiéu cap pht hop véi cac giai doan khac nhau hodc ty dong hoa dong md theo yéu cau
vé luu luong gio.

Dai da sb cac cira gi6 & mo than Khe Cham tir truée dén nay van sir dung céc cira gio
v6i két cAu don gian va vat liéu thong thuong. Dbi v6i nhitng dudng 10 c6 dién tich 16n, lién
tuc c6 thiét bi van tai di qua, luu lugng gi6 16n tir d6 s€ anh hudng rat 16n dén kha nang dong
md cua cac ctira glo tham chi c6 thé gy mat an toan do phai dung luc rdt manh méi co thé
dong mo céc ctra gi6. Ngoai ra tai nhiing chd co thiét bi van tai va nguoi thu’ong xuyén di qua
s& tiéu ton nhan cong va thoi gian, ciing nhu anh huong dén hiéu suét lam viéc cta nguoi va
thiét bi. Do vay ngdy nay tuy thudc vao trinh do khoa hoc tu dong hoa trong mo ngay cang
cao, hé théng thong tin trong mo ngay cang hoan thién, dac bi¢t l1a viéc phé cap img dung may
tinh ddi v6i qua trinh san suat ciia mo ngdy cang cao. Do do viéc nghlen ctru ché tao cac cira
gi6 ty dong cho mo than Khe Cham co két cau don gian, van hanh 6n dinh, thao tac dé dang,
dong mo linh hoat dé l4p dat van hanh trong hé thong duong 10 trong mo 1a can thiét.

2. Hé théng ciia cira gié tw dong
2.1. Cdc thanh phan chinh

Co céu chap hanh dé dong hodc mé ctra chinh la h¢ thdng 2 xi lanh thiy lyc cho mdi
hé thong canh cira. Mot dau xi lanh s€ duge gan vao bén véach cta khung canh cira, mot dau s&
dugc gan vao mit ngoai canh cira, tat ca déu dugc ché tao khép xoay dé khi hé thong hoat
dong, 2 canh cua s&€ dugc dong vao mém déo, ém va an toan. Riéng khop xoay gan ¢ mat
canh ctra s& dugc ché tao hé thong truc chét dic biét. Dé khi hé thong bi sy ¢ khong thé dong
ctra bang thuy luc, nguoi van hanh co thé qua co cau ndy tach roi hé thong thuy luc va déng,
mo cira bang tay binh thuong.

Hé théng cam bién chinh 13 2 sen sor gin bén trong va bén ngoai mit cira nham phat
hién duoc nguoi dén, di khi chudn bi qua cira cling nhu phat hién dugc doan xe gong dang
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dén va di khi chuan bi qua ctra dé dua tin hiéu vé bd diéu khién nhim déng mo hé thdng cua
hoan toan ty dong va chinh xac theo yéu cau.

Bé diéu khién 1 hé thong CPU

Bo diéu khién s& nhén tin hiéu tir hé thdng cam bién va tu dong dua tin hiéu diéu
khién dén hé théng van dién tir nhdm diéu khién hé théng x1 lanh thuy lyc dong, mé ctra mot
cach chinh xac, ém va an toan.
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Hinh 1. Ban vé tong thé cira gié tw dong
2.2. Chic néing chinh ciia hé théng civa gié tw dpng

Hé théng cua thong gi6 khi dugce lép dat c6 thé van hanh & cac ché do nhu sau:

e Dong mo hoan toan ty dong (day 1a ché d vu tién hang dﬁu)

Khi nguoi cong nhan hay doan xe gong di vao (ra), khi den gan canh ctra hé thong
cam bién s& phat hién, hé thong canh cira s& ty dong mo ra va khi tit ca nguoi cong nhan hay
doan xe da di vao bén trong thi hé thong cira s& tu dong dong kin lai. Hé thong canh cira con
lai s& tu dong m& ra cho té1 khi tat ca cong nhan hay doan xe di ra hét va tu dong dong kin lai.

e Dong mé diéu khién bang tay:

Bén ngoai va bén trong hé thong ctra thong gid s& duogc lap dit cac hé thong cong tic
dleu khién véi 2 niit bAm dong va mé dé gitp ngudi cong nhan co thé dong va mé cira theo ¥
mudn & bén ngoai ciing nhu bén trong dudng 10.

* Dong m¢ hoan toan bang tay:

Heé thdng c6 co ciu co khi de giup nguoi cong nhén c6 thé tach roi hé thong xi lanh thuy
luc khoi canh ctra khi gip su ¢6 mat dién ngudn va c6 thé dong md canh cira bang tay nhu hé
thong cii [1].

3. Nhitng wu nhuwoc diém va su c6 gip phai ciia cira gié tw dong trong qua trinh hoat
dong

3.1. Uu nhwoc diém ciia civa gié tw dong trong qud trinh hoat dong

Uu diém:

- Giam dugc nguoi canh gac, dong mo cura gid, giam st lao dong cho ngudi dong,
mo clra gio va giam ton that gié tir san ga mirc -100 vao ludng gid thai chung ciia mo.

- Tiét kiém chi phi cho Céng ty.



- Phu hop véi tiéu chi ap dung cong nghé tu dong hoa vao qua trinh lao dong san xuét
cua Cong ty.

- bam bdo dong, md thuan tién khi c6 nguoi va tau dién di qua.

Nhwoc diém:

- Chét lién két giira tay don thuy luc voi cira gio tw dong khi rat ra con chat.

- Khi m¢ ctra gio bang thii cong thi chua c6 ché do ham dé han ché canh ctra gi6 tu

dong va vao dé bé tong dudi nén lo.
3.2. Nhitng sw cé gap phai trong qud trinh hogt djng cvia cira gio tw dong

Bdng 1. Céc su c6 ciia hé thong cira gio tw dong tir khi dwa vao sir dung [2]

STT Tén su cb Ngay su cb Ny khac Nguyén nhan
phuc
1 Su ¢6 dong co bom | 9/12/2011 | 10/12/2011 | Chady may bom dau
A o Kim 3 tiép diém cua dong hod
o |Bom dauw khong | o,50011 | 10/12/2011 | MPA bi cong nén khéng déng
hoat dong oA , X
dién cho may bom dau
3 Cua gio m¢ khong Cong nhan trat bé tong vao hop
doéng cam bién 1am cho hé thong bi 161
Khoéng tu ‘d(f)ng Cong tac hénh, trinl} bi kpt nén
4 | déng mo cho tau tai | 14/12/2011 | 16/12/2011 | khong déng tiép diém dé mé 2
cua so 02 canh cho tau
- Cong tdc hanh trinh 1,2 bj ket
vin khong dong tép dim
5 | dong mo cho tau tai | 28/12/2011 | 30/12/2011 ~ N .
. T Z - Cong tac hanh trinh bi Iéch
cua so 01 R :
do ctra gio tach xi lanh
va dap vao
02/01/2012
03/01/2012 C g a1
C o, - Do bi r0 dién cua khoi dong tur
6 | Haicuagio moco | (3/01/2012 05/01/2012
04/01/2012
7 Ccc‘fa glo trong MY\ 7012012 ~ Do bi rii dién clia khéi dong tir
8 | Haiclra gid méco | 09/01/2012 - Do bi 10 dién ctia khoi dong tir
9 | Haictragio méco | 10/01/2012 - Do bi 10 dién ctia khoi dong tir
12/01/2012
. 13/01/2012 o, .
Hai cura gié mo co - Do bi 10 dién cua khoi dong tir
10 14/01/2012
15/01/2012
C e, 16/01/2012 1
11 | Hai cua gi6 mo co den 9 2 - Do bi hong van an tol /n
Hai ctra gi6 m& co
12 va hé thong mat | 10/02/2012
cam bién s6 9, sO
10 bi mét




Nhan xét:

- Trong s6 12 sy ¢b trén ¢ 03 sy ¢6 do 18i thiét bi ciia nha thau bi hong (may bom bi
chay, kim déng hd MPA bi cong, van an toan hong); 03 su ¢b con lai do 15i cta ngudi sir
dung: Con dé xi mang vao hop cam bién; cong tic hanh trinh bi ket do xi lanh tach khoi ctra
va dap vao cong tic hanh trinh.

-'Y thic ciia cong nhan con kém khi di qua h¢ thong ctra gio.

+ Khi db bé tong nén 16 doan vi tri cira gié con dé xi ming bin vao cic mat cam bién
cua hé thong cua gio, lam h¢ thong ctra khong hoat dong dugc.

+ Dam 1én cam bién va xoay léch cac cam bién, 1am hé théng ctra khong hoat dong dugc.

- Cén bd quan 1y co dién chua that di sdu di sat, quy trinh van hanh khong nam chic
nén mot s6 161 nho khéng ty sira chita duge (cong tic hanh trinh bi ket).

- Viéc ting dung ctra gié tu dong cho mé budc dau dat dugc nhimng két qua kha quan do
1a nho tinh than gidm nghi giam lam, ky luat ddng tdm cua tap thé can bd cong nhan Cong ty.

- Qua trinh ap dung thanh cong 1a tién dé dé dap Gmg nhu cau giam nguoi dong, mo
cira gio, cai thién diéu kién lam viéc ctia ngudi lao dong va ciing pht hop vé6i diéu kién lap dat
cho cac cira gi6 sit tai Cong ty.

4. Két ludn

Piéu khién cira gio ty dong trong mo ham 10 d6 1a mot hé théng twong d6i don gian. Hé
théng diéu khién c6 rat nhiéu dang khac nhau, kha ning tin cdy, mirc do sur dung an toan phu
thugc vao y thirc va nang luc cua cac nha quan ly. Bai bao tién hanh giéi thiéu hé théng diéu
chinh, phan tich mot s6 wu nhugc diém va nhitng sy ¢d gip phai trong qué trinh van hanh cta
clra gié tw dong & mo than Khe Cham. Thong qua nhiing van dé con ton tai clia cac clra gid
hién nay cta cac mé than ham 10 tién hanh dé xuat c6 thé trién khai rong rai dbi véi cac mo
ham 16 ving Quang Ninh.

TAI LIEU THAM KHAO

[1]. Quy trinh van hanh hé thong cira thong gié ham 16 dong, mo ty dong, Cong ty C6 phan
Pau tu va Xay dung dién, ndm 2011.

[2]. Béo cdo danh gia 4p dung ctra gi6 tu dong tai 10 xuyén via tr via 14-2 sang via 13-2 murc
-100 cua Cong ty than Khe Cham — TKV, nam 2012.

SUMMARY
Some problems and solutions for recovering the automatic air window
in Khe Cham underground coal mine
Dao Van Chi, Dang Vu Chi, Nguyen Hong Cuong, Nguyen Van Quang
Ha Noi University of Mining and Geology

In future coal mining in the underground mines in Quang Ninh will increase the mining
depth and complilcations. Management issues of mine ventilation systems and general
building control system for air windows, in particular, will be increasingly complex. Based on
the problems of the air windows built and installed in the ventilation system at present in Khe
Cham underground coal mine, it was realized that they did not meet the quality requirements,
as well as less secure in ventilation for the underground mine. The article introduces the main
components as well as the operating system of antomatic air windows and analyses the
strengths and weaknesses of their operation, and presents the reasons of the incident occurring
and proposes solutions to overcome in the process of using automatic air windows at tunnel
crossing the seams 14.2 to 13.2 at -100 Khe Cham undergroudn coal mine.

Ngueoi bién tdp: TS. Vii Trung Tién



Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

PHAN TiCH HIEN TRANG VA PE XUAT CAC BIEN PHAP
NANG CAO HIEU QUA THONG GIO CHO MQT SO MO THAN
HAM LO VUNG CAM PHA

Ding Vii Chi, Nguyén Cao Khi, Nguyén Vin Thinh,
Truong BPai hoc Mo- Dia chat
Hoang Hung Thang, Truong Pai hoc cong nghiép Quang Ninh

Tom tat Cdc mé than ham 1o vung Quang Nlnh dang o giai doan chuyén dién sdn
xudt xuong cdc mirc sau hon; dong thoi tang SO mét 16 chudn bi can ddao va san lirong
khai théc than hang ndam va tiéu biéu la mét s6 mé than ham 16 viing Cam Pha dang c6
s chuyén bién manh. Hién nay da sé cic mé than ham 16 ving Quang Ninh néi chung
va mét s6 mé than ham 16 ving Cam Phad néi riéng dwoc thong gié boi nhiéu tram quat
gié chinh. Khi khai thic ¢ d sdu 16m hon, hé thong dwong 16 ciing nhw mang gié mo
tré 1én phire tap. Cdc tram quat gié chinh sé khé ddp vmg yéu cau théng gié cho cdc
ho tiéu thu. Vi vdy cdn phdi xdy dung cdc phiong én va ké hoach théng gié dé dam
bao an toan san xudt ciing nhw dinh huéng cdc trang thiét bi quat gié hop Iy doz VOi
diéu kién moi mo. Bai bdo thuc hién viéc phan tich hién trang théng gi6é & mét s6 mo
than ham 16 chii yéu viing Cam Pha va dé xudt cdc bién phdp hoan thién phwong phdp
va so do thong gié chung ciia mo. Két qua nday néu dwoc trién khai thiee hién sém tai
cdc mét s6 mé da phdn tich sé dem lai hiéu qud to I6n, dong thoi véi nhitng dinh
hwéng phan tich nay c6 thé ding dé phan tich cho cdc mé khdc khéng chi ¢ viimg Cam
Phd, ma c6 thé ding cho cic mé khai thdac than ham 16 ving Qudng Ninh.

1. Pic diém chung vé mdt s6 mé than ham 16 ving CAm Phi [1]

Vung than Cam Pha - Quang Ninh hién c6 mot sé mo than ham 16 nhu: mé than Mong
Duong, moé than Khe Cham, mé than Théng Nhit, mo than Quang Hanh, mé than Duong
Huy, mo6 than 86-Tong Cong ty than Pong Bic, mo than 35-Tong Cong ty than Dong Bic, va
cac xi nghiép khai thac thudc Cong ty than Ha Long. Tuy nhién chi c6 03 mé ham 10 cé st
dung céc tram quat gié co cong suat 1on 1a mo than Méng Duong, mo than Khe Cham va mo
than Thng nhit, con cac moé khac van dang sir dung nhiéu tram quat nho phan tan & cac ctra
10. Vi vay & day ta chi xét téi 03 mo 1a mo than Mong Duong, mo than Khe Cham va mo than
Théng nhat 14y 1am dai dién cho mét sé mé than ham 10 ving CaAm Pha
1.1. So' dé mé via va hé thong khai théc

O hau hét cac mo ving Cam Pha ciing nhu Quang Ninh 4p dung so d6 mé via bang
giéng nghiéng két hop vai 16 xuyén via tang voi do sau khai thac phé bién dén mirc -250 (trir
mo Mong Duong mé via bang giéng dimg dén murc -97,5). O cac khu khai thac 4p dung hé
thong cot dai theo phuong; d6i v6i cac via than day goc doc 16n khai thac 16 chg theo hé
thng ngang- nghiéng; chong giir 10 cho bang gia, gia khung thuy luc, cot thuy lyc don xa kim
loai; khau than bang khoan nd min; tai mé Khe Cham di sir dung combai dé khau than.

1.2. Ché @$ khi mé

Cin ctr vao Quyét dinh s6 938/QD-BCT, cac mé duoc xép hang mo theo khi nd nhur
sau:

+ Cac khu mé duoc xép hang I bao gom: khu Lo Tri mo than Théng Nhét & d6 sau
khai thac tir muc -140 dén muc+54; khu Khe Cham III mé than Khe Cham & do sau khai thac
tir mtrc -100 dén mirc -300mé than Méng Duong & d9 sau khai thac tir 16 via dén mirc -97.5.

+ Khu mé6 dugc xép hangll: mo than Mong Duong ¢ do sau khai thac tir mérc -97,5

7



dén mure -250;

+ Khu mo duoc xép hang III: khu Khe Cham I thuéc mé than Khe Cham & d6 siu khai
thac tir mirc +100 dén mirc -225.

1.3. Hé thong thong gi6 va thiét bi quat gié

Mo than Méng Duong 4p dung phuong phap théng gid diy véi tram quat VOKD-
N°2,4 Trung tim & mirc +4 va 2 quat FDBCZ-II-No.18 tai mirc +25 phuc vu dao cac duong
16. M6 than Khe Cham dugc thong gié boi hai tram quat hut: tai mire +32 quat 2K56-No.24
va quat BD-II-6-No.16 tai mirc +35. Khu L6 Tri (mé Thong Nhat) st dung 2 tram quat dé hat
gio thai ra ngoai: quat 2K56-N024 ¢ murc +52 va BD-11-6No.17 tai mirc +104.

Nhu vay, hau hét cac moé ham 16 4p dung phuong phap thong gi6 hut va sir dung nhiéu
tram quat: Khe Cham- 3 tram va Thong Nhat - 2 tram. Cac tram quat déu c6 quat du phong.
Cac quat gio déu thay ddi dugc goc lap canh dé diéu chinh luu lugng gid. Tuy nhi€n, 6 mot s6
tram van con str dung quat cuc b dé thong gio dan den hiéu qua thap, vi dy nhu tai mirc +56
& mo than Khe Cham. Véi mang gié nhiéu tram quat rat phuc tap khi can diéu chinh ché 4o
lam viéc cta cac quat gio ciling nhu trong cong tac quan ly, kiém soat va xir Iy su cd.

2. Phan tich va danh gia tinh hinh théng gié & mot s6 mé than viing Cam Pha [1]
2.1. Cong ty than Mong Du’o’ng
a. Hi¢u qua thong gio ¢ cac guong lo chg va guong lo chudn bj

Trong bang 2 cho biét két qua kiém tra toc do gi6 va két qua do khi tai ludng gi6 vao
va ludng gi6 thai cua 1 sb 10 cho, tir két qua do dac cho thay ham lugng CH4 va CO; tai cac
16 chg dam bao theo quy pham; nhiét do khong khi cao nhit do duoc 1a 29° dam bao quy
pham. Luu lugng gi6 cung cdp cho mét sb 10 cho va via khong dam bao theo yéu cau do
khong thyc hién kip thoi ap dung cac bién phap diéu chinh khi mang glo mo bién dong. Tai
cac guong 10 chudn bi luu lugng gi6 noi chung khong dap ng yéu céu, toc do gio thap va
nhiét d6 khong khi twong dbi cao.

Bang 2. Két qua do gié va khi tai mé Méng Duwon

T Guong o Nong dg khi, % 1;;1 . g::i: ;‘Lc,f/‘; Lu'lrlnl-"l/rs('r " \pinn gi
CH, | COo, |°C_ | che 0v. | Ou
1 | LoDVTG -80 K8 VM (gi6 sach) 0 [00979 | 27 | 135 | 1.34 | 50 | 333 | Thiéu
2 | LoDVPT-50 K8 VM (gi6 thai) 0 | 01154 | 26 136 | 50 | 344 | Thidu
3 | LoDVTG -35K8 CT (gio thai) 0 | 03405 | 28 | | 122 | 67 | 440 Thié:u
4 |  LoDVVC-70 K8 CT (gi6 sach) 0 | 02119 | 27 125 | 6,7 | 448 | Thidu
5 | LoDVTG-50 HIOVM (gi6 thai) | 0.0345| 0.1837 | 27 1,67 | 60 | 54 Dat
6 | LODVVT-80 HIOVM (gi6 vao) | 0.0057 | 0.0944 | 26 | 70 | 1,53 | 6,0 | 546 Dat
7 | LODVTG-100 112VM (gié thai) |0,3216 | 0,1617 | 29 125 | 60 | 532 Dat
8 | LODVTG -140 I12VM (gi6 vio) 0 | 00868 | 27 | 100 | 128 | 60 | 54 Dat
9 | LODVTG-100II11VM (gi6 thai) 0 | 0,002 | 28 131 | 62 | 3,12 | Thiéu
10 | Lo DVMC -140 II1 1VM (gi6 vao) 0 | 01008 | 27 | 70| 133 | 62| 36 Thiéu
11| LoDVTG -100 GICD (gié thai) | 0,1051 | 0,1236 | 28 122 | 7,5 | 495 | Thidu
12| Lo DVMC -170 K8VM (gi6 vio) 0 | 00413 | 27 | 28 | 125 | 75 | 5,06 Thiéu
13| LoDVMC 5 HIOCD (gid thai) | 00250| 02150 | 29 | | 14 | 72 | 531 Thié:u
14| Lo DVMC -80 HIOVM (gié vao) | 0,0144 | 0.0834 | 27 14 |72 | 528 | Thidu

b. Cac cong trinh thong giof2]

Cita s6 gzo toan mang glo ctra sO gi6 duoc bd tri tai 40 vi tri.

Cua gio: téng luong gié 1o qua cac cira gio theo sO ligu do dac 1a 12m’/s va tuong
duong v6i két qua tinh toan. Ngoai cac ctra hién c6, can bd sung mot sd ctra gié tai cac vi tri &
ga giéng phu -150.




H¢ thong dao chiéu gié: khi thuc hién dao chiéu gio, hoat dong cua bd phan lam kin
khit, co cAu déo chiéu va dong cét ciia cac tram quat gi6 chinh hoat dong hiéu qua. Két qua do
dac trong thoi gian déo chiéu gi6 tai cac tram quat cho thay luu lwong va ha ap do cac quat tao
ra déu dat yéu cau.

c. Ché dp lam viéc ciia quat gio[2]

Tai khu trung tim muc +4 tram quat dugc xdy dung gém 2 quat gié hudng truc
VOKD- 2,4 cua Lién X0 cu (1 quat du phong) Ché do cOng tac cua quat gié nay nhu sau:
Goéc lap canh lam viéc 1a 35°, Hiéu suat lam viéc 1a 65%, Tdc d6 vong quay 1a 740 vong/phiit,
cong suat dong co 320kW, Luu lugng gi6 tao ra 122, 7m’/s, ha 4p quat tao ra 246,9mmH,0

Tram quat & mtrc +25 gom 2 quat FDBCZ-II-No.18 V9 (01 quat du phong) hoat dong
v6i goc lap canh -5°, cong suat dong co 2x45 kW, luu lwong gié tao ra 59,8m’/s, ha ap quat
tao ra la 190mmH,0O.

2.2. Cong ty than Khe Cham
a. Hé thong thong gio mo

Mo Khe Cham str dung phuong phép thong gi6 hut dé dua gio thai ra ngoai nhd 3 tram
quat tai cac mat b?mg: muc +32 st dung quat 2K56-No.24; mac +35 st dung quat BD-II-6-
No.16 va mtc +56 quat gio 2BKJ-6.3 [3].

b. Hi¢u qua thong gio ¢ cac guong lo cho' va guong lo chudn bj

Trong bang 3 cho biét két qua kiém tra toc do gié va két qua do khi tai ludng gi6 vao va
ludng gio6 thai ciia 1 s6 10 chg, tir két qua do dac cho thay ham luong CH,4va CO; tai céc 10 chg
dam bao theo quy pham; nhiét do khong khi cao nhit do duoc la 29° dam bao quy pham. Luu
luong gié cung cap cho mot s6 16 chg hau hét 1a dam bao yéu cau, chi ¢6 16 chg 1.1 V12 14 thiéu
gi6. Tai cac guwong 10 chuan bi, hién nay cong ty dang thi cong dao 19 guong 10 véi 14.600m 10 &
khu mo Khe Cham I va Khe Cham III.Thong gi6 cho cac guong 10 cut st dung phuong phap
thong gio day bdi 1 quat ma hi¢u FBD-6.3; 2DBKJ-6.3; YBT-30; YBT-28; YBT-22; YBT-11 va
CBM-6M két hop voi ong gid 600+ 1200mm Két qua kiém tra Iuu luong gi6 ndi chung la déap
g yéu cau, tbc do gié va nhiét do trai noi 1am viéc dam bao theo quy pham.

Bdng 3. Két qud do gié va khi tai mé Khe Cham

m i A RARARARA
1 [DVTG -186 10 chg No.6 V13-1a 0,1600 0,113 28 2,3 19 20 Thira
2 |DVVT -22516 chg No.6 V13-1.a 0 0.1154 | 27 2,3 19 19,5 Thura
3 |DVTG 106 chg No.6 via 13-1a (gio thai) 0,1705 | 0,0800 | 28 1,25 8 9 Thira
4 |DVVT 10 cho No.13 via 13-1a 0,0400 | 0,0643 | 27 1,25 8 9 Thira
5 |DVTG 16 chg No.1 V13-1 (gi6 thai) 0,3546 | 0,1167 | 28 1,4 7 10 Thira
6 |LoDVVT Iochg 13.1.1 V13-1 (gi6 vao)[ 0,0970 | 0,0756 | 28 1,3 7 9.8 | Thira
7 |DVTG 10 chg 1.1 V12 (gi6 thai) 0,2316 | 0,0958 | 29 0,82 7 6 Thiéu
8 |DVVTIochg 1.1 V12 (gi6 vao) 0,0497 | 0,0530 | 27 1,0 10 6,5 Thiéu
9 |DVVT Iochg 14.5.4 V14.5 (gi6 vao) 0,0113 | 0,1774 | 28 1,90 10 11,5 Thura
10 |DVTG 16 chg No.4 V14.5 (gi6 thai) 0,0000 | 0,0424 | 27 1,60 10 11 Thira
11 |DVVT 106 chg 6.1 V13.2 (gi6 vao) 0,0512 | 0,1356 | 28 1,1 8,0 9,0 | Thira
12 |DVTG 16 chg 6.1- via 13.2 (gio thai) 0 0,0506 | 27 1,3 8,0 9,5 Thira

c. Chat lu’o’ng cac cong trinh thong gio
R0 gi6 & khu vue cac tram quat cac mirc +32, +35 va +56 tir 0,5 dén 1,5 m’/s. V6i luu
luong gi6 ro nhu vay duoc danh gia 1a twong dbi nho, chét lugng céc cira gio tai cac tram quat
tuong dbi tot.

d. Ché dé lam viéc ciia tram quat
Tram quat 2K56-N°24 tai ctra 10 mac +32 ¢6 ché d6 lam viéc nhu sau: Ha ap quat tao
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ra He= 206mmH>0, Luu luong quat tao ra Q4= 13 1m*/s, goc 1ap canh 1am viée cua quat 1a 45%
Tram quat BD-II- 6-N°16 tai ctra 10 mirc +35 c¢6 ché do lam viéc nhu sau: Ha ap quat tao ra
Hy= 190 mmH>0, Luu lugng quat tao ra Q4= 59,8 m 3/s; goc lp canh lam viéc cua quat 1a
+2 ,5° va Tram quat 2BKJ-6.3 tai cira 10 murc +56 c¢6 ché d6 1am viéc nhu sau: Ha ap quat tao
ra He= 420 mmH,0; Luu luong quat tao ra Q4= 8m’/s [3].
e. Nhan xét vé tinh hinh thong gio6 0 mo than Khe Cham

Véi phuong phap va so dd thong gio ciing nhw, vi tri cac tram quat Cong ty sir dung
cac quat gio 2K56-No.24; BD-11-6-No.16 va 2BKJ-6.3 tuong d6i phu hop véi yéu cu thong
gi6 mo. Tuy nhién, viéc st dung quat cuc bd 2BKJ-6.3 v6i chitc nang hut gioé thai nén hi¢u
qua thap va khong pht hop véi Quy chuan QCVN 01: 2011/BCT.
2.3. Cong ty than Thong Nhit
a. Hé thong thong gié mo

Khu L§ Tri dang 4p dung phuong phap thong gié hut voi 2 tram quat hoat dong doc
1ap cho céac khu khai thac: Tram quat 2K56- No.24 tai mit bang +52 dé thong gié cho cac khu
Trung tim, canh Péng, canh Bic va canh Nam; Tram quat BD-1I-6- No.17/ 2x110 tai mic
+104 thong gid cho cac ho tiéu thy khu canh Tay [4].
b. Hi¢u qua thong gio o cdc guong. 16 cho va gwong 16 chudn bi

Chat lirong thong glo va diéu kién vi khi hdu o cdc lo cho: khu Lo Tri duy tri khai thac
10 16 cho mirc +70+ -35 v&i san luong 1,25Tr. tan. Luu luong gié qua cac 10 chg noi chung
khong dat yéu cAu theo tinh toan. Tuy nhién, tde do gi6, ham lugng khi va diéu kién vi khi
hau nam trong quy dinh cho phép (bang 4).

Chat heong théng gié khi dao cdc guwong 16: khu Lo tri duy tri thi cong dao 10 guong
10; cac loai quat cuc bd dang su dung nhu FBD-7.5, BDKJ-6.3, YBT 30 kW, YBT-22 kW,
YBT 11kW két hop voi ong gi6 mém c6 dudng kinh ©600. Cac quat cuc bd déu dat ¢ ludng
gi6 sach va xa luong 216 thai trén10 m. Luu lugng gid cap cho cac guong 10 con thiéu; tuy
nhién tdc d6 gio, diu kién vi khi hau va ham luong khi déu ndm trong gi6i han cho phép.

Bang 4. Bang két qud do lheu lrong gié va ham lwong khi mé

Luu luong gid ‘o
T Tén 16 chy T'g(i)an — (m’/s) - H-bwone K. % Nhan xét
todn Thuc te CH, CO,

1 | Lo cho -18/+60 PV6D 17h50 | 7,56 7,05 0,0 0,46 Thiéu 6,7 %
2 | Lo chg -35/+8 PV4C 18h05 | 7,4 5,74 0,01 0,6 Thiéu 22,4 %
3 | Lo chg +14/+50 PV4C 16h15 | 8,5 6,97 0,0 0,2 Thiéu 18 %

4 | Lo chg -35/+8 PV5C 16h55 | 9,8 5,6 0,01 0,3 Thiéu 42,9 %
5 | Lo chg -35/+8 PV4C 14h30 | 6,7 4,32 0,25 0,72 Thiéu 35,5 %
6 | Lochg-35/+8 PV6D 16h25 | 6,9 6,8 0,01 0,35 Dat

7 | Lo chg -29/+16 PV6D 14h35 | 9,6 5,16 0,05 0,4 Thiéu 46,3 %
8 | LC-35/+8 PV6D lop 2 18h00 | 9,8 6,3 0,0 0,43 Thiéu 35,7 %
9 | Lo chg +18/+70 PV5C 18h55 | 8,6 7,02 0,02 0,3 Thiéu 18,4 %
10 | Lo chg -35/+8 PV6b 15h00 | 7,7 5,7 0,25 0,5 Thiéu 26%

c. Cdc cong trinh thong gio

O khu mo Lo tri xay dung 12 cira gid; phan 16n céc cira lam bang gd, rit it cira bang
sat két hop véi xy tuong gach. Céc cira gid lap dat trén duong 16 van tai... dan dén muc do ro
gid qua cac cia gio nay twong dbi 16n (0,3+ 3 m’/s).
d. Ché as lam viéc cia quat gio

Tram quat 2K56-N°24 tai ctra 16 +52 hoat dong v6i goc ldp canh banh cong tac 30° va
tao ra luu lugng Qq= 102m3/s va ha ap Hg= 230mm H20 (hinh 1). Tram quat BD-II-6- N°17
hoat dong & goc 1ap canh -5°, ché d6 cong tac Q4= 55m’/s va Hg= 142mm H,0 (hinh 2).
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Hinh 1. Do thi xdc dinh ché do lam viéc cua quat 2K56- No 24
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Hinh 2. D6 thi xac dinh ché dé lam viéc ciia quat BD-II-6 N’17
e. Nhdn xét vé tinh hinh thong gi6 ¢ mé than Thong Nhat
Phuong phéap va so d6 thong gié phit hop véi hién trang hé thdng dudng 10 va hang
mé theo khi no. Tuy nhién, hién tai cac quat 2K56-N"24 va BD-II-6-No.17 cong tac voi goc
lap canh +30° va -5” khong cung cp du luu lugng gid yéu ciu cho cac ho tiéu thu. Ngoai ra,
cac ctra sd diéu chinh luu lwong gié khong dam bao chat lwong thi cong; cong tac quan 1y van
hanh cac cira nay chua dap Gng yéu cau [4].
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3. Bi¢n phap ning cao hi¢u qua thong gié cho cac mé
3.1. Ké hoach sdn xudt ciia m@t s0 mo than ham 1o vung Cim Pha [1]

Ké hoach khai thac va dao 16 ndm 2015 do Tép doan Vinacomin giao cho cac cong ty
than Mong Duong, Khe Cham va Thong Nhat nhu sau:

+ Céng ty than Mdng Duong duoc giao khai thac v6i san luong 1,5 triéu tan/nam, sb
mét 16 dao 1a 24 750m, voi ké hoach dugc giao nhu vdy mé than Mong Duong dy kién huy
dong 6+8 10 cho khai thac, 22+25 guong 10 dao. Két qua tinh toan luong gié yéu cau phuc vu
san xuit cho mo 1a 208,5 m’/s.

+ Cong ty than Khe Cham dugc giao khai thac véi san lugng 2,8 triéu tin/nam, sb
mét 16 dao 1a 18 417m, véi ké hoach duge giao nhu vay mé than Khe Cham dy kién huy dong
6 10 cho khai thac, 23 guong 10 dao. Két qua tinh toan luu lugng gié yéu cau phuc vu san xuat
cho mé 1a 267,6 m’/s.

+ Cong ty than Thong Nhat dugc giao khai thac voi san luong 1,955 triéu tin/nam, s6
mét 10 dao 1a 8 400m, véi ké hoach duogc giao nhu vay mo than Théng Nhit dy kién huy dong
14 16 cho khai thac, 13 guong 10 dao. Két qua tinh toan luu lugng gié yéu cau phuc vu san
xuit cho mé 1a 216,8 m’/s.

3.2. Gidi phap tang cuong thong gi6 mo [1]

Pé dam bao cung cap du luu lugng gio cho cac hé tiéu thy trong cac nam 2014+ 2015
ciing nhu sau ndy, can phai tinh toan diéu chinh luu luong gi6 va xac dinh ché d6 lam viéc
can thiét ctia cac quat gio chinh.

a. Cong ty than Khe Cham

Tt ndam 2014 dién khai thac cua mo mo rong xubng sau, hé théng dudng 10 mirc -300
khu mé Khe Cham III duoc ndi thong véi mo Khe Cham I va san lugng khai thac tang lén.
Theo két qua tinh toan luu luong gi6 quat can tao ra nam 2014 1a Q2014— 302 m /s dé xuit
phuong an tdng cudong thong gidé nhu sau: st dung lai tram quat 2K56-N"24 tai mirc +32. Tai
mirc +35: quat BD-II-6-N"16 thay thé bing quat gid ning luc cao hon); xdy dung méi cac
tram quat & mirc +20 (BD-II-6-N"16) va tai mirc +112 (dinh huéng quat FBCDZ- N27 hoic
quat khac nang luc twong duong). Vi 4 tram quat chinh nay s& dép tmg yéu cau thong gié mo
cac ndm 2014+ 2015 va nhing nam tiép theo.

Ché d6 1am viéc cua cac tram quat gié duoc thé hién & bang sau
Bang 5. Cdc théng sé ciia cdc tram quat gio

Yéu cau Ché d6 1am viéc cua quat
TT Vi tri quat Ma3 hiéu Qqm 36 Hy mmH,0| Q, s mml_bzo Goéc 12:1}; canh,
1 Mirc +32 2K56-N"24 101 265 101 265 40"
2 Mirc +35 FBDCZ-N27 | 81 170,6 112 304 -5°
3 Mirc +112 | FBDCZ-N27 | 75 146,3 112 304 -5
4 Mirc +20 BD-1I-6-N16 | 45 170 48 184,7 -2,5°
b. Cong ty than Mong Dwong

Theo ké hoach, giai doan 2014+ 2015 mé sé€ két thuc dién khai thac trén muc -97,5 va
phat trién xudng sau mirc -250. Luu luong gié yéu cau cung cap cho cac ho tiéu thu 13 Q5=
208,5 m’/s. Ché d¢ la viéc ciia cc quat gio VOKD-2,4 va FBDCZ-N’18 gidi thiéu & bang 6.

Bdng 6. Cdc théng sé ciia cdc quat gié nam 2015(MD)

Yéu cau Ché do lam viéc
TT Vi tri Ma hiéu quat 3 H, 0, H,
Qym’/s mmH>0 m’/s mmH,0 O
1 Mirc +4 VOKD-N"2.4 145 234 150,5 238.8 40°
2 | Mtric +25 | FBDCZ-II-N°18 63,5 90 67,5 103,2 | +2,5°
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c. Céng ty than Thong Nhat
Tir nam 2015 dién khai thac ciia Cong ty duge phat trién xudng sau mirc -140 va két thuc khai
thac ting trén tir mutrc -35/+18. Mo str dung 1 tram quat chinh va can dap tng yéu cau luu
luong gi6 cao hon (bang 7).

Bdng 7. Théng sé cia cdc quat gié chinh

Yéu ciu Ché @) cong tac
TT Vi tri Ma hiéu quat cua quat
O, m’/s |H,mmH,0| Q,m’/s |H,mmH,0| 6, dj
1 |[Mtic+52 |FBDCZ-10-No35 [229 465 229 465 +0°

Ché do cong tac cua quat gio6 FBDCZ-10- No.35 (mirc +52) nam 2015 dugc gidi thiéu trén
hinh 3.

mmHz0 ;
55150 j<;>€§ 2

465 e 30
440 s 7{\ m@;& AR T qu mvid +52
400 52 <
- L = s ™63

60

o \:\/\/\ \/ bt
280 / Y
240 i >\/ \

i REm A i N\

120 H=h

140 165 190 215 (240 265 290 315 340 365 390 415 440

Q (m3s)
229

Hinh 3. Do thi xdc dinh ché dg lam viéc cia quat FBDCZ-10- N’35

Nhdn xét: két qua tinh toan ha ap va luu lugng gi6 yéu cau cho thdy: nam 2015 chi sir
dung 1 tram quat gi6 chinh tai mat bang +52 va can thay thé quat gié méi véi luu lwong, ha
ap 16n hon (d& xuét chon quat FBDCZ-10- No.35). Quat gi6 nay s& dap umg yéu cau théng mo
cho ca nhitng nam tiép theo.

4. Két luén va Kkién nghi

Phan tich, danh gia tinh hinh thong gio, nang lyc cac tram quat gio ciing nhu xac dinh
lwu lwong gié yéu cau khi dién san xudt cac mo phat trién xudng sdu, c6 thé rat ra mot s6 két
luan nhu sau:

1. Phuong phap va so d6 thong gi6 ciing nhu vi tri dt quat hién tai & mot s6 mo than
ham 16 khu vie Cam Pha vé co ban phu hop vé6i so dd hé théng dudng 16 va hang mo theo khi
no.

2. Nong d6 cac loai khi doc va khi chay nd tai cac vi tri cong tac mo khong vugt qua
gi61 han cho phep theo quy dinh cua Quy chuan k¥ thuat an toan, ké ca ¢ cac guong 1o chuan
bi. Nhiét do tai mot sd guong 10 dao trong than twong d6i cao, nhung khong vuot qua gidi han
cho phép theo Quy chuan. Piéu kién vi khi hgu tai cac vi tri lam viéc 6 muirc d§ chap nhan.

3. Hau hét & cac mo dién san xuét phan tan va thay d6i; mit khac str dung nhiéu tram
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quat lam viéc lién hop, cho nén phirc tap trong cong tac kiém soét, diéu chinh ché d6 1am viéc
clia cac quat gio va xir 1y su ¢d mo. O mot sé don vi stic can chung ctia mang gié mo tuong
dbi 16n, cac quat hoat dong véi ha ap cao lam giam luu luong gioé di vao mé va thong gid
khong dat hiéu qua cao. Tuy thudc vao nang lyc cua cac tram quat va hé thong dudng 10 theo
ké hoach san xuat cia mo trong cac nam tdi, bai bao dua ra giai phap cu thé:

- Cong ty than Khe Cham: dién san xudt mo rong cac duong 160 khu Khe Cham III nbi
thong v6i khu Khe Cham I, tir 2 tram tang 1én 4 tram quat hut chinh. Can phai xay dung va
dau tu thém 2 tram quat.

- Cong ty than Théng Nhat: khi két thuc dién khai thac & cac téng trén, thong gi6o mo
chi thye hién nho 1 tram quat. Can phai thay thé dong co dé quat c6 the lam viéc véi goc lap
canh banh cong tac 16n hon hodc trang bi quat gié moi dé dap ung yéu cau thong gié mo.

- Cong ty than Mong Duong: dién san Xudt phat trién mo rong Xuong sau, 2 tram quat
huat chinh duogc giit nguyén trang dé thong gié cho mo trong cac nam 2013-2015. Tuy nhién
can phai nghién ctru c6 ké hoach dé chuyén doi thay thé tram quat diy murc +4 sang tram quat
hat sau ndm 2015.

TAI LIEU THAM KHAO

[1]. Bao céo tong két dé tai cAp bo ma sé B2010- 02- 85 “Nghién ctru hién trang thong gio va
nang lyc hoat dong cua cac quat gi6é chinh & mot so moé ham 16 khu vge Cam Pha” - Ha Néi,
fg]%%ién trang thong gi6 mé nam 2014 - Phong thong gié mo, Cong ty than Mong Duong -
530]1.41.{ién trang thong gi6 mo nam 2014 - Phong thong gi6 mo, Cong ty than Khe Cham -
fé?]l.tlién trang thong gié mo nim 2014 - Phong thong gié mo, Cong ty than Théng Nhat -
2014.

SUMMARY
Analyzing the actual state and proposing methods to increase the ventilation efficiency
for some underground coal mines in Cam Pha area
Dang Vu Chi, Nguyen Cao Khai, Nguyen Van Thinh
Hanoi University of Mining and Geology
Hoang Hung Thang, Quang Ninh University of Industry

The underground mines in Quang Ninh are in production phase changing to the
deeper levels, and at the same time drifts, the number of the preparation drifts and coal
production are annually increasing. Currently, the most of underground coal mines in Quang
Ninh are ventilated by multiple main fan stations. When mining at greater depths, drift and
ventilation systems of those underground mines are more complex. The main fan station will
be difficult to meet the ventilation requirements for their consumption. It is necessary to
develop the projects and plans of ventilation to ensure the production safety and choose the
appropriate ventilation equipment for each underground mine conditions. This paper presents
the analysis of the current implementation status of ventilation in underground coal mines
mainly in Cam Pha area and proposes some methods to improve general ventilation diagram
of those underground coal mines.

Ngueoi bién tdp: PGS.TS. Tran Xuan Ha
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

KHA NANG CO GIOI HQA KHAI{)THAC CAC MO THAN HAM LO
VUNG QUANG NINH

Lé Nhu Hung, Du Thi Xuin Thio, Nguyén Anh Son, Nguyén Vin Quang
Hoang Hung Thing, Pham Ngoc Huynh, Trirong Bai hoc Mo - Dia chit
Bui Pinh Thanh, Céng ty than Quang Hanh

Tém tit: Pé dap ung yéu cau cho ké hoach 5 nam 2010 dén 2015, trién vong dén nam

2030, gop phan dam bdo an ninh nang lwong quéc gia. Khi khai thac cac mo ham 1o

can ddc biét quan tam viéc dp dung cong nghé khai thac than tién tién, dp dung co IOt

héa doi véi cac diéu kién dia chdat mé sao cho phit hop va dem lai hiéu qua kinh té cao
nhdt. Trong qua trinh cong nghzep héa va hién dai héa dat mede, tai nguyén than va
khodng san co tac dung rdt 1ém, gép phan thiic ddy cdc nganh cong nghiép khac phat
trién va ndng cao doi song nhdn dan. Vin dé nay lai cang cé y nghia trong nén kinh té

thi truong. Theo ké hoach phdt trién san lwong, thoi gian téi nhiéu mé than ham 1o

viing Qudang Ninh sé ngay cang phdi khai thdc xuéng sdu, diéu kién khai thdc ngdy

cang khé khan va sé phdi thi cong chong xén mot khoi lwong 1ém cdc dwong 16 1om.

Viéc nghién civu thanh cong dp dung cdc vi chong dic biét, ngodi y nghia vé khoa hoc,

con c6 tac dong 16m doi véi kinh té xd hdi thong qua viéc: ndng cao an toan lao dong;

ndng cao hiéu qud san xudt; déng gép mot phdn phat trién bén viing nganh céng
nghiép khai thdc than ham 1o. Bai bdo dé cdp t6i kha ndng co gi6i héa khai théc cdc
mé than ham 16 ving Qudng Ninh, mang lai hiéu qua kinh té lom.

1. it van dé

Dé gdp phan dam bao an ninh ning lugng qudc gia, Tap doan TKV di va dang trién
khai hang loat du 4n cai tao md rong nang coéng suat mo va xdy dung moé méi. Theo quy
hoach phat trién nganh Than di dugc Thu twéng Chinh phu phé duyét tai Quyét dinh sd
89/2008/QB/TTg ngay 7/7/2008 dén nam 2015, toan Tap doan phan dau dat hon 69 triéu tan
than nguyén khai, twong duong khoang 60 tri¢u tan than sach [2], dé dat duoc muc tiéu nhu
trén ngoai dau tu theo dién rong, can dau tu theo chiéu sau dé thuc hién qua trinh co gidi hod
va hién dai hoa cadc mo than ham 1o trong do can dic biét quan tam viéc &p dung cong nghé
khai thac than tién tién gdm may khau di v6i gian ty hanh & nhimg khu vuc c6 diéu kién dia
chat va ky thuat phu hop.

2. Tinh hinh phat trién cong nghé co giéi hoa khai thac than ham 10 trén thé giéi

Trén thé giéi hién nay, ddc biét 1a cac cuong qudc vé san xuat than nhu Trung Qudc,
Cong hoa lién bang Nga, Cong hoa Ba Lan, Cong hoa lién bang Dirc, Ucraina da ap dung so
dd cong ngh¢ co gidi hoa dong bo gdm t6 hop may khau than tay ngan di v6i dan tu hanh.
Céc so dd cong nghé ciia cic nude trén déu chon theo hai yéu t6 1a chiéu day va goc doc via
[1].

Trong céc loai hinh so dd cong nghé trén thi so d6 cong nghé khai thac than bang may
khau tay ngan di voi dan chong tu hanh ap dung thanh coéng nhét cho via c6 chiéu day trung
binh, gbc déc dén 18°. Véi diéu kién nay 16 cho cho céc chi tiéu kinh té - k§ thuat t5t nhat nhu
san lugng co thé dat t6i mot triéu tAn/nam hodc 16n hon. Khi khai thac cac via day thodi trén
thé giéi da thanh cong vai t6 hop thiét bi ha trin than bang co gidi. Cac thiét bi dong bod cua
CHLB Nga bao gém cac t6 hop dong bo nhu: OMKTM, OKP, KM-87, KM-130, KM-120,
ciia Ba Lan nhu KK-2237, KK 1418, KK 1830, KSO 714, thiét bi ciia cong hoa Lién bang
Puc gdom EDW-300LH, EDW-20LN... (xem hinh 1).
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Ngoai cac thiét bi dong bd str dung khai thac via thoai c6 chiéu day trung binh va day
thi & cic nudc trén ciing da nghién ctru va san xuat cac thiét bi ddng bo cho cac via co chidu
day dudi 2m goém: Via day 0,9+1,2m 4p dung KMK-98, DONBASS, KM-88, K-80 va KM-
103; Via c6 chiéu day 1,2+2,0m ap dung KM-87H, MKC, MKM, KMT.
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Hinh 1. Thiét bj ciia ¢éng hoa Lién bang Pirc

3. Panh gia kha ning co giéi héa cic mé than ham 16 viing Quang Ninh

Tir ndm 1978 cac chuyén gia Viét Nam cung voi cac dong nghiép Lién X6 cii di tién
hanh cong tac danh gid kha nang co gioi hoa khai thac than tai cac moé than Viét Nam. Theo
danh gia nay thi trit luong than ham 16 c¢6 thé co gi6i hoa dugc chiém 5% tong trit lugng
nhung lai phan b rai rac khong tap trung, do vay rat kho cho cong tac quy hoach khai thac.
Dé tai cip Bo mi s6 12A-02-05 dugce tién hanh trong cac nam 1986-1990 da danh gié tai cac
mo Mao Khé, Vang Danh, Ha LAm, Mong Duong, Khe Cham, Duong Huy (Khe Tam) c6 295
khu vye ¢ thé ap dung so dd cong nghé co gidi hod véi tong trit luong dia chat du kién 1a
116,33 triéu tan. Tuy nhién, khao sat danh gia nay dua vao céac bdo cao dia chét hién c6 trudce
ndm 1990 va nay khong con phu hop nira.

Nam 1978-1979 tai Vang Danh d tién hanh thir nghiém may khau than tay ngin 2K-
52 va cot chdng thuy lyc don nap trong loai GSUM-6 tai via 8 khu Canh Ga II. Do diéu kién
dia chét 10 cho thir nghi¢m thay ddi 16n va 4ach tic & hé théng van tai cho nén viéc thir nghiém
khong thanh cong.

Giai doan 1990-1995 & d& tai cip Nha nudc thudc chuong trinh khoa hoc cong nghé
KC-03-03 “Nghién ctru lya chon cong nghé khai thiac ham 10 trong diéu kién dia chat phtc
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tap” va dé tai cAp Bo: “Nghién ctiru d6i méi cong nghé va thiét bi nham dap tng nhu ciu ting
san lwong cic mo than ham 10" da chi ra kha ning 4p dung cac so d6 cong nghé khai thac co
gi61 hod tai mot s6 mo ham 10 c6 diéu kién dja chit thuan lgi nhu khoang sang Khe Cham,
Khe Tam, Mao Khé, Vang Danh, Nam Mau, Ha Lam, v/v...

Niam 2002 & Cong ty than Khe Cham dé dua 16 cho khai tac bang may khiu tay ngan
MG-200W véi gia thuy luc di dong XDY- JF/ LI/T2/120J2 tai 16 chg mirc +32 + -10 via 14-4
va di cho két qua tuong d6i kha quan dat cong suat thiét k& 200.000 tan/nim.

Nam 2005 ciing tai Khe Cham da thir nghiém thanh cong cong nghé khai thac than co
gidi hoa dong bo bang gian tu hanh ZZ 3200/16/26, may khdu MG 150/375-W, mang cio 16
chg SGZ-630/2x110, cau chuyén tai SZB — 730/75 tai 10 chg via 14-2 mtic —55 -:- -10.Trong
thoi gian thir nghiém da khai thac 205463 tan than, ca c6 ning suit cao nhat dat 977 tan (ca
III ngay 29.10.2005), ngay cao nhat 2.458 tin (ngay 29.10.2005), thang cao nhat dat 45.228
tan (thang 10/2005). Viéc thir nghiém thanh cong 16 cho co gidi hoa dong bo tai Khe Cham c6
¥ nghia to 16n va chimg t6 trong diéu kién dia chat phirc tap cta Viét Nam c6 thé dwa ki thuat
mdi vao san xuat nham ting cong suét 10 cho.

Cong ty than Udng Bi don vi dd manh dan dau tu 10 cho thtr nghiém co gidi dong bo via
ddc tai via 24 khu Trang Khé II-III mé Hong Thai. Dy 4n dau tu 4p dung thir nghiém 16 cho
co giéi hoa déng bdo (CGHDB) do Céng ty c6 phan Tu van dau tu mé va cong nghiép (CP
TVDTM&CN) lap da duoc Hoi dong quan tri Cong ty than Udng Bi phé duyét tai quyét dinh
s6 759/QD-HPQT ngay 04/09/2006. Lo cho thir nghiém via 24 mé Hong Théi duogc trang bi
dan chéng ty hanh loai ZY 3200/14/30, may khau MXG 150/350, mang cio 10 chg SGZ
630/2x110, cau chuyén tai SZB-730/75, ...

Lo cho thir nghiém ¢ trit lugng dia chat (TLDC) 260 ngan tin (twong tmg 210 ngan tin
trir lwgng cong nghiép - TLCN). Sau khi thir nghiém thanh cong s€ ap dung tai cac via 24, 18
voi TLDC 1.355 ngan tAn (tuong trng 1080 ngan tan trlt lugng cong nghiép). Sau 2010 s€ ap
dung cho cac via 24, 11, 10 v6i TLDC 4.494 ngan tan (twong tng 3.405 ngan tn trir luong -
TLCN).

Cong ty CP TVDTM&CN dang xtc tlen viéc ap dung gia thuy luc thé hé méi ma hiéu
ZH 1600/14/24 va ZH 2000/20/28 tai mét s6 mo dé thay thé cong nghe chéng cot thuy luc
don - xa hop Tap doan da quyét dinh khong cho phép str dung. Dong thoi xem xét dé dua vao
cac dé 4n cong nghé khai thac via déc 35-:- 90° sir dung gian chong cua Ucraina dé khai thac
céc via co chiéu day via 0,7-:-1,3m va 1,1-:-2,2m.

Bang 1. Ddc tinh mot s6 dan chéng tw hanh via déc ciia Ucrana

, ) A . Theo cac loai thiét bi
STT Céac chi tiéu Don vi DT ADT DTM DTM
1 |Chiéu day via m 0,7-:-1,3 1,1-:-2,2 | 2,1 :-3,5 | 2,4-:-4,5
2 |Géc doc via do 35-:-90 35-:-90 | dén 35 dén 35
3 | Chiéu rong dai khiu m 0,63 0,63 0,63(0,80) 0,80
4 | Trong lugng 1 dan chong kg 21.500 26.500

Cong ty than Mao Khé c6 thé ap dung CGHPB via doc sau khi thir nghiém thanh cong
tai Hong Thai (Cong ty than Udng Bi) tai cac 10 chg TBI-9b - 2 canh Pong muc -80 i - 150;
cac 10 cho 9b - 2 canh Pong véi trir luong dia chat (TLDC) 10 340 ngan tin (tuong tng 938
ngan tan TLCN). Sau nam 2010 s& ap dung tai via 9, 6 v&i hai 10 chg ¢6 TLDC 3167 ngan tan
(twong tng 2 375 ngan tin TLCN). Con khu vuc canh Nam s& ap dung gian chéng Ucraina.

Cong ty than Vang Danh c6 thé khai thac tai khu IV gém cac via 8, 6 va 5. Tir nay dén
nam 2010 s& dwa 16 chg CGHPB bang thiét bi ciia Cong hoa Séc vao khai thac via 8. Tong trit
luong dia chat co thé khai thac bang co gidi hoa 1a 3 038 ngan tin TLCN. Céc 10 chog c6 thé
khai thac tai Vang Danh 14 phan 16 giéng + 0 va da s trir luong dugc khai thac nam 2006-:-
2015. Con khu vyc Canh Ga s€ ap dung CGHDB via thoai sau nam 2010 tai cac via 8a, 8, 7
v6i TLDC 6546 ngan tin (twong tmg 4 911 ngan tan TLCN).
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Cong ty than Nam MAu c6 thé ap dung tai cac via 6, 6a, 7, 8 va 9 khu Than Thung dén
2010 chi 4p dung cong nghé CGHDB via thoai cho 16 cho 1-9-4 vi TLDC 739 ngan tan (420
ngan tdn TLCN). Sau nam 2010 c6 thé ap dung cho cac via 9, 8, 7, 6a va 6 tai khu I voi cong
nghé CGHDB via thoai v6i TLDC 11 383 ngan tin (twong tmg 7 798 ngan tan TLCN).

DPong Ri (Tong cong ty Pong Bac) s€ ap dung cong nghé CGHDB via doc tai 10 cho
8-8 via 8 va 7-9 via 7 véi trir lugng dia chat 1 164 ngan tan (trong ng 830 ngan tAn TLCN).
Sau 2010 s& ap dung tai cac via 8,7 véi TLDC 2 545ngan tin (twong Gng 1 817 ngan tin
TLCN).

Cong ty than Ha LAm sau nam 2010 s& 4p dung céng nghé¢ CGHDB c6 ha tran than
néc bang thiét bi dong bo cta Trung Qudc mure dudi —50 tai via 7 véi TLDC 25 886 ngan tin
(twong tng 17 845 ngan tan TLCN).

Cong ty than Khe Cham (Mo than Khe Cham I) tiép tuc khai thac béng tiét bi CGHDB
hién ¢6 tai via 13-2, 13-1 v6i TLDC 2841 ngan tan (tuong img 2034 ngan tan TLCN). Sau
nam 2010 tiép tuc khai thac tai via 13-1 véi TLDC 588 ngan tan (twong tng 413 ngan tin
TLCN). Con tai mé than Khe Cham III s€ khai thac tai cac via 14-5,14-4, 14-2, 13-2 va 13-1
v6i TLDC 33 879 ngan tan (twong tmg 21.354 ngan tin TLCN).

Mo than Khe Cham II- Cong ty than Ha Long sé& khai thac bang cong ngh¢ CGHPB
via thodi sau 2010 tai cac via 11,10 véi TLDC 20.414 ngan tan (twong tmg 16.050 ngan tin
TLCN).

Cong ty than Thong Nhat s& ap dung thir nghiém cong nghé CGHPB c6 ha tran than
noc theo thiét ké cuia Tong Vién nghién ctru than Trung Qudc tai 16 chg 1-6d-2 va 1-6d-3 voi
TLDC 1 458 ngan tan (twong tmg 1070 ngan tin TLCN). Sau nam 2010 s& tiép tuc ap dung
tai via 6b v6i TLDC 3.098 ngan tan (trong tng 2.420 ngan tin TLCN).

Cong ty than Duong Huy sau 2010 c6 thé ap dung tai cac via 13, 12, 11, 10, 9 va 8
phan 16 giéng dudi mutc +38 v6i TLDC 11.859 ngan tan (twong tng 8.314 ngan tin TLCN).

Qua thyc tién 10 chg co gi6i hoa tai via 14-2 Cong ty than Khe Cham ciing nhu trao doi
kinh nghiém véi cac chuyén gia nudc ngoai Cong ty cd phan Tu van dau tu mo va cong nghiép da
du bdo kha nang co gidi hoa d(‘A)ng bd cho cac md dang hoat dong nhu Mao Khé, Vang Danh,
Nam MAu, Ha Lam, Thong Nhat, Duong Huy... va di xem xét mot cach toan dién trong cac béo
cao dau tu xdy dung cong trinh cac mé nhu Khe Cham III, Hi Lam, Canh Ga -Vang Danh,
Duong Huy...Trong cac dy an dé dua ra cac phuong an khai thong chuan bi dap ung day du cac
yéu cau ctia mdt 10 cho co gidi hoa cao. Trong du an Khe Cham III cong suat 10 cho du kién 1
triéuT/ndm, con cho 10 cho Ha Lam duéi mirc —50 v6i cong nghé CGHDB ha trén than ndc san
luong 10 cho 1a 1,4 -:- 1,8 triéuT/nam. Bang chi ti€u kinh té k¥ thuét cac 10 chg co gidi hod & Khe
Cham III khau than bang combai MG 200/475-W, dan chong ZFSG 4000/16/30, mang cio
SGBQ 764/160W c¢o6 thu hoi than noc va Ha Lam 16 cho ha tran khau than bf?mg combai MG
2x400, gian tyr hanh ZFS-6200/18/35, mang cao SGZ 960/800, cau chuyén tai SZZ 800/250 xem
bang 5.

Bang 2. Chi tiéu KTKT chii yéu cia lo cho

STT Tén chi tiéu Pon vi _SOluong
Khe cham III | Ha Lam
1 |[Chiéu day trung binh cua via m 7,0 9,1
Chiéu cao 16p khéu m 3,2 3,0
Chiéu cao ha tran m 3.8 6,1
2 | Goéc déc trung binh cua via (khu 4p dung) do <35° <25°
3 | Thé trong than nguyén khai T/m’ 1.5 1.4
4 |Chiéu dai 16 chg m 150 160
5 |Chiéu dai trung binh theo phuong cua 10 cho m 1900 1400
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STT Tén chi tiéu bon vi - 50 luong —
Khe cham III | Ha Lam
6 |Chiéu rong dai khiu m 0.8 0.63
7 | Tién d6 16 cho 1 chu ky m 3,2 3,78
8 |San lugng than khai thac 1 ngay dém Tén 4.102 6.000
- San lugng than guong khiu Tén 2.187 2.950
- San lugng than thu hdi Tén 1.915 3.050
9 |San luong 10 cho 1 nim Tan/nam| 1.000.000 | 1.800.000
10 |Nhan luc cho I chu ky khai thac Nguoi 120 89
11 |Nang suat lao dong tryc tiép trong 16 cho T/ng-ca 34,2 62,5
12 | Chi phi ring khau 1000 tin than Cai 1,0 1.0
13 | Chi phi dau pha nhii hoa cho1000 tan than kg 20 20
14 |Nudc sach m’ 67 67
15 |Tiéu hao thuc nd cho 1000 tin than kg 30 40
16 | Ton that than do cong nghé khai thac % 16,7 18,4

Trir lugng dia chat va cong nghiép c6 thé khai thac bang cong nghé CGH tai cac cong
ty than hdm 16 xem bang 3, giai doan 2006-:-2010 xem bang 4. ‘
Bang 3. Tong hop trit lwong than co thé khai thac bang co gioi hod tai cac Cong ty than Ham lo

Trit lwong CGH, 10°T

STT Tén cong ty, md TAL bC h131y ,
dong, 10°T bia chat | Cong nghiép
1 2 3 4 5
Toan b 685.293 165.140 115.685
trong d6 Giai doan 2006-2010 230.899 9.291 6.620
A |Ving Ubng Bi 287.609 43.268 31.291
1 |Cty than Mao Khé dén -150 35.727 1.340 938
2 |Cty Hong Thai (Trang Khé II, III) 24.865 5.894 4.485
3 |Cty than Vang Danh 71.163 14.944 11.138
Trung tim Vang Danh-Lo giéng 40.430 8.398 6.227
Canh Ga-Lo giéng 30.373 6.546 4911
4 |Cty Nam Miu 91.350 17.381 12.083
5 | Pong Ri( Pong Béc) -Lo giéng LV-:- +50 64.504 3.709 2.647
B |Vung Hon Gai 129.162 25.886 17.485
1 [Cty than Ha Lam (giéng dudi —50) 129.162 25.886 17.485
C |Vung Cam Pha 268.552 95.986 66.909
1 |Cty than Théng Nhat-Khu L9 tri-35 22.131 13.729 9 .814
2 |Cty than Duong Huy Lo giéng -100 43.296 11.859 8.314
3 | Cong ty than Khe Cham 61.642 35.850 22.731
Khe Cham I dén -225 18.289 1.971 1.377
Khe Cham III dén -300 43.353 33.879 21.354
4 |M6 Khe Cham II 62.931 20.414 16.050
5 |Mo Khe Cham IV 78.522 14.134 10.000
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Bang 4. Tong hop triv lwong than c6 thé dp dung CGH tai cdc Cong ty than Ham 1o
giai doan 2006-:-2010

TLDC huy | Trir luong CGH, 10°T

STT Tén céng ty, md « p
gy dong, 10°T |pjachit |C.nghiép

Toan bo 230.899 9.291 6.620

A | Vung Uéng Bi 194.001 6.450 4.586

1 Héng Théi(Trang Khé II,’IH via 24,18,10.Thi 24.865 1.355 1.080
nghié¢m CGHDB via doc LC 1I-24-2 mitc
+126/+190.

2 |Mao Khé¢(LC TB I-9b-2 via 9b muc 35.727 1.340 938
~80/-150)CGHDB via dbc

3 |Dong Ri (LC 8-8,LC 7-9).CGHDB via dbc- 1.629 1.164 830
Lo bang LV-:- +225

4 |Vang Danh-Khu Trung tdm Vang Danh.Thu 40.430 1.852 1.316

nghiém CGHDB ha tran thu hdi than noc do
Cong hoa Séc cung Vién KHCN Mo chuyén
giao tai LCII-8-2.Sau khi thanh cong s€ ap
dung tai LC II-8-3 va LC II-8-5.

5 |Nam Mau.Thit nghiém CGHDB  via| 91.350 739 420
thodi. Thir nghiém tai LC 1-9-4 10 giéng —50,

B | Ving Cim Pha 36.898 2.841 2.034

1 |Khe Cham I- CGHDB via thoai 18.289 1.383 964

2 | Théng Nhat-Khu Lo Tri (LC 1-6d-2,LC I-6d-|  18.509 1.458 1.070

3 mitc —35.Thir nghiém CGHDB ha tran than
néc theo cong nghé Trung Quoc.

Phén tich s6 liéu & bang 3, 4 cho thiy:

Trit lugng c6 thé khai thac bang co gidi hoa giai doan 2006-:- 2010 13 9.291 ngan tin
chiém 4% TLDC huy dong do cac mo va cong ty bat du trién khai ap dung thir nghiém cac
cong nghé¢ CGHDB.

Trit lugng c6 thé khai thac bang co gidi hoa 1a 165 140 ngan tan chiém 23,4% TLDC
huy dong. Diéu nay duoc 1y giai 1a cac mé Khe Cham III, Ha Lam dudi —50 va cac mo 16n
khac s& duoc xay dung co trit luong c6 thé khai thac bang CGHPB cao.

Trit lugng than c6 thé khai thac bang co gi6i hoa khong nhiéu dic biét 1a co gisi hoa
dong bo. Trit lugng than co thé co gidi hoa dugc chu yéu tap trung tai Ha Lam (mirc dudi —50
0 via 7 (4) va Khe Cham III 1a cac m6 moi va theo cac tai liéu dia chét. Mirc d¢ tin cay chua
cao do vay dé ap dung CGHDB ha tran thu hdi than néc doi hoi phai c6 cac nghién ctru b6
sung cau truc via, tinh trang da kep trong via cting nhu sy phan bd dut giy trong rudng mo
nham nang cao hiéu qua sur dung thiét bi CGHPB.

4. Két luan

- Hau hét cac via than c¢6 diéu kién co gi6i hoa da duoc xem xét & trén déu c6 goc déc
& gi6i han trén cta viée ap dung co gidi hod. Do vy khi chudn bi 10 cho thiét ké déu phai cit
xién chéo so vo1 duong phuong cia via, diéu nay s& lam thay d6i nhiéu so do chuin bi cia
cac mo hién co. Dé giam bét khdi luong cai tao cac hé théng duong 10 va ton that than, cac
chu d4u tu can tién hanh ngay viéc lap cac dé an co gidi hoa cho mé ciia minh.
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- Pé tranh rui ro khi dau tu cac 16 cho co gidi hod, dé nghi ngay tir bay gio phai c6 mot
dé tai dé danh gia lai kha ning ap dung co gidi hoa cho tat ca cac khoang sang theo cac tai liéu
dia chat c6 dén thoi diém hién nay dé 1am co s6 cho viée ap dung CGH rong rii trong thoi gian
toi.

- Tir nay dén nam 2015 can thiét phai 4p dung thir nghiém coéng nghé co gidi hoa khai
thac cac via mong va via c6 chidu day trung binh c6 goc doc trén 35 -:-90° bang cong nghé
ctia Ucraina, céac via déc dén 55° bang cong nghé Trung Qudc.

- Tap doan TKV can c6 mot chinh sach dau tu thich dang cho viéc nghién ctru, ap
dung co gidi hod, dac bi¢t 1a dau tu cho viée dao tao nguén nhan luc bao gém can bg quan ly,
tu van thiét ké va ca cong nhan véan hanh.

- Co gidi hoa va hién dai hoa nganh than la sy nghiép vo cung 16n lao cua toan nganh,
Tap doan TKV can quan tdm dén viéc dong vién khen thuong, ton vinh nhimg tap thé, ca
nhan c6 dong gop tich cuc trong cong viéc nay.

TAI LIEU THAM KHAO

[1]. Le Nhu Hung. Proceedings of 99’ International Workshop on Underground Thich-Seam
Mining. i ) i )

[2]. Quy hoach phét trién nganh than Viét Nam dén nam 2020, c6 xét trién vong dén nam
2030.

SUMMARY
Mechanizing possibility when operating underground coal mines in Quangninh area
Le Nhu Hung, Du Thi Xuan Thao, Nguyen Anh Son, Nguyen Van Quang
Hanoi University of Mining and Geology
Hoang Hung Thang, Pham Ngoc Huynh, Quang Ninh Industrial University
Bui Dinh Thanh, Quang Hanh Coal Company

To meet the requirements for the 5 years plan 2010 to 2015, prospects for 2030,
contributing to ensuring national energy security. When exploiting the mines, it should pay
special attention to applying advanced technology coal mining. This article refers to the
applying ability for the modernization of the geological conditions of the mine to match and
bring the highest economic efficiency. In the industrialization and modernization of Vietnam,
the coal and mineral sector plays a very important role, supplies fuel to many industries and
improves daily life of people. The task of the sector is manifold, first and foremost is the high
competitiveness in domestic and international markets. According to the planning of product
development, many underground coal mines in Quang Ninh will have to be increasingly
deepened in the future. Therefore, the exploited conditions will be much more difficult, and
lead to the construction of many more big tunnels. The succesfull application of special
supports, beside the scientific meanings, has brought many big impacts on social-economic
issues by: increasing the mining safety; increasing production efficiency; contributing to the
substainable development of underground coal mining industry. The article presents the
ability to apply the mechanizing possibility of underground coal mines in Quang Ninh for the
purpose to bring better economic effects to these mines.

Ngueoi bién tgp: PGS.TS. Pang Vii Chi
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Tuyén tdp bdo cdo Hoi nghi Khoa hoc lan thir 21, Pai hoc M6 - Pia chdt, Ha Néi, 14/11/2014

NGHIEN CUU APLUC MO BANGMOHINHSO
KHI KHAI THAC CAC VIA THAN NAM GAN BE MAT DIA HINH

Nguyén Phi Hung, Tran Vin Thanh, Biii Manh Tung
Truong Pai hoc Mo - Dia chat

Tém tit: Viéc khai thdc than tai cac 16 cho sé dan dén hinh thanh va gia tang ap luc
ciia khéi dd lén cdc dwong 10. Do cdu triic dia chat khéi dé cé tinh phan I6p, déng thoi
dudi tai trong ciia ban than, cac [0p da vach sé sap do timg I6p vao khoang trong da
khai thdc. Piéu nay lam cho bé mdt dia hinh bi sut lin va bién dang, hinh thanh nén
cdc bon dich chuyén. Sy dich chuyén, sdp doé va mirt né trong cdc 16p da vach la khé
kiém sodt dan dén sw hur hong cua cac cong trinh, thiét bi trén bé mat va dic biét gay
mat an toan cho nguoi lao dong. Vi vay, viéc nghién ciu qua trinh dich chuyén cua da
vdach khi khai théac ham 10 tai cdc via than nam gan bé mqt dia hinh la rdt can thlet va
cap bach. Tuy nhién, viéc thuc hién nghién ciru truc tiép tai hién truong la rdt khé
khan, do vay tién hanh nghién ciru trong phong thi nghiém bang mé hinh sé théng qua
phan mém FLAC3D da dép iing duwoc yéu cau vé xdac dinh gid tri dp luc xung quanh
khu vuee lo cho.

1. Mé dau

Hién nay tai ving mo Quang Ninh cha yéu khai thac ¢ phan nong, trong s do, trir
luong than phén l6n duogc khai thac trong pham vi chiéu sau so v&i bé mit dia hinh tir 100-
150 m. Cac via than nam rét gén bé mit dia hinh, chiéu day 16p da vach rat mong va gan nhu
sat ngay 16p vo phong hoa bé mat. Chinh vi vay, hién tuong xuét hién 4p luc cta via than nay
rat dé nhan biét so v6i cac via than khac. Cac dac diém cua via than nong bao goém: do sau
phéan bd, 16p da vach mong va c6 do bén thap nam & phia trén [1]. Mot s6 cac nghién ciru cho
thdy 4p luc cua dat da vach khong phai la nho trong diéu kién via than nim gan bé mat dia
hinh, vi sy hinh thanh cac do1 sut lin bé mat 1am ting ap luc Ién cac 10 cho khai thac va dan
t6i sur ¢d, tai nan xay ra khi khai thac trong cac via than nim gan bé mat dia hinh. Dé nang cao
muc do an toan va hiéu qua khi khai thac cac via than nong can phai c6 su kiém soat chit chd
su dich chuyén cta 16p da véach trong qua trinh khai thac céc via than nay.

Duéi day 13 vi du cu thé tai mé Gonggou-Cong ty than ShenhuaKim Phuong — Trung
Qudc ¢6 chidu sau phan b cac via than tir 110-135m, chiéu day 16p da mém bé 1a1,5-40m
chu yéu 1a cat va sét két, do day phu 1én da gbc 1a 46-133m. Via than c6 chiéu day tir 2,9-
4,1m, trung binh 14 3,82m. Chiéu dai theo phuong 1414m, chiéu dai theo hudng doc 231 m.
Pa vach chu yéu 1a sét két va cat két hat min véi phong hoa thyc vat; da try 1a cat két mau
xam.

Céc quan sat thuc nghiém trén bé mit tai hién truong trong qué trinh khai thac via than
trén da chi ra rang, trong lugng cua 16p da vach tac dung 1én noc 10 chg dau tién xuit hién
trong 16p da co6 chiéu day tir 20-28 m, budc sap db thuong ky 1a 8,24 m, pham vi anh hudng
trung binh cta 4p lyc 1a 31,1 m, 4p lyc tdng 1én tbi da xay ra tai vi tri cach 10 m & phia trude
guong khai thac. Ap luc mo trung binh 1a 10,0 MPa. Dé kiém chung cac két qua quan sat tir
thuc té, cac quy ludt dich chuyén ciia d4 xung quanh tién hanh thyc hién trén mé hinh s6 va so
sanh két qua thu duoc.

2. Xay dyng mo hinh )

Tinh toan sb nay da st dung phidn mém mo phong FLAC3D, day la mot phan mém
tinh toan dia k¥ thuat ba chiéu trén may tinh dé mo phong hién tuong xuat hién 4p luc ba
chiéu cta d4 hodc vt liéu khac [2].
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Theo s6 liéu cua thiét d6 18 khoan khu mé, mdt mo hinh tinh toan ba chiéu duge thé
hién trong Hinh 1. Chiéu dai, rong, cao cua mo hinh tinh toan ba chiéu duoc thiét lap déng
dang v6i kich thudce thuc 14 110 x 291 x 55 m. M6 hinh nay duoc chia thanh 41.580 phan mét
ludi véi 45.632 nut ludi. Khoang cach gitra 10 cho khai thac va bién gidéi mé hinh 1a 30 m.
Phia trén bién giéi mo hinh chiu mot ap luc trong tng mot phan cua 16p da ndm phia trén khu
vuc khai thac. Trung binh d6 sdu khai thac mé phong 1 115 m, d day trung binh thuc té cua
da nam phia trén mo phong 13 50 m va 65 m da nam phia trén dugc thuc hién bang su ting ap
luc trén bién gidi. Thong ké thong sb co hoc da duoc sir dung trong md phong dugc trinh bay
trong bang 1.

Hinh 1. M6 hinh s6 3 chiéu FLAC™”
Bdng 1. Ddc tinh co ly cua dat da xay dung mé hinh

Mitdo | Modul | Hésd CII;IIIl;:l Gécnoi | Luc

Tén loai da d/(k3g-m' dan hoi | poisson Két ma sat | khang cat

) E/MPa 7, . /MPa @/(°) or/MPa
4 Bot ké:t 2530 | 5,4x10° 0,15 2,36 34 0,75
ik Cit két 2457 | 13,5x10° | 0,12 2,16 38 1,13
Sét két 2843 | 33,4x10° | 0,24 2,25 37 1,29
Than Than 1250 | 8,3x10° 0,32 1,35 24 0,45
ba Cat két 2473 | 17,7x10° | 0,20 1,25 32 0,60
try Bot két 2460 | 19,5x10° | 0,20 3,55 38 1,84

Mo hinh s6 FLAC3D c6 thé mo phong twong ddi chinh x4c cac hién twong xuat hién
ap luc va dich chuyén ciia khdi d4 trong qua trinh khai thac than. Sy phan bd ap luctrong dat
da xung quanh 10 cho dugce thé hién trong Hinh 2. Bang cach phan tich hinh, anh chiing ta co6
thé thay rang co su xuat hién va hinh thanh tmg suét tip trung sau khi khai thac than ¢ phia
trude 10 cho, khu vuc di khai thac va ca ¢ cac dudong 10 chuén bi.

Hinh 2. Sy hinh thanh vung tap trung vmg xudt trong qud trinh khai théc

3. Két qua nghlen ctru trén mo hinh so

Khi chiéu dai theo dudong phuong khai thac thay ddi thi ving xuat hién Gmg suat va
dich chuyén trong khéi da ciing thay d6i theo (hinh 3 dén hinh 7). Theo chiéu tién guong 10
cho, cac khu vuc bi anh hudng, cac vi tri tap trung ing xuét 16n cling thay ddi, n6 duge thé
hién & trong Bang 2. Két qua cho thiy gia tri ap luc theo chiéu thang dung dat cuc dai trong
khoang >20m , ¢4 xu huéng 6n dinh dan trong khoang >30m va thuc su gia trj ap luc giit
nguyen gia tri khi 16 chg di dugc khoang 40m.

Cac m6 phong cho thdy trng suat 16n nhat vin nho hon so v0i gia tri do dugc, nhung
gia tri gia Gmg sudt gia ting twong tu nhu két qua khao sat thuc té tai mo. Ly do 1a cac loai
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thiét bi str dung khi do déu cho gia trj trong d6i chir khong phai tuyét ddi. N6 khong phan anh
dang kich thude thuc t€ cia khu vuc khai thac va chi ¢6 thé phan anh sy xuat hién, thay doi va
muc do tap trung Gng suat.

Hinh 3. Sy phan bé vmg xudt khi chiéu dai ~ Hinh 4. Sy phan bé vng xudt khi chiéu dai
tién gwong 1o cho la 10m tién guwong 1o cho la 20m

Hinh 5. Sy phan bo iing xudt khi chiéu dai  Hinh 6. Sw phdn bo 1ing xudt khi chiéu dai
tien guong lo cho la 30m tien guwong lo cho la 40m

Hinh 7. Sy phan ,bo”’ ung xuc,i't khi chiéu dai t{én guong lo chy la 50m
Bang 2. Ddc diém phdn bo dp luc theo chiéu dai tién guong lo cho

Chiéu dai tién guong 10 cho/m 10 20 30 40 50
Vi tri Xuéi‘t hiér} ung suat theo
chiéu thang ding 5 6 6 9 9

(trude guong)/m

Gia trj cta ap luc 16n nhat/MPa

2,99

3,45

3,22

3,14

3,13

Yéu t0 (mg suat tap trung

127

1,30

1,28

1,37

1,25

Khu vuc bi anh huéng /m

12

13

20

23

24

Ap%rc A
=

41
35 +
3L

25 |

2 | | | | | | | | | L oy
0 5 10 %5 20 25 30 35 40 45 50 L(m)

Hinh 8. Dién bién dp lic trong khoi da xung quanh theo chiéu dai tién gwong I chy
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MAX

10 20 30 40 50 LM

Hinh 9. Vi tri xudt hién ing sudt theo chzeu thang ding (truoc guong)/m

V& ting sut ngang chung ta c6 thé thdy rang, sy phan b mg suat clng thay d6i doc
theo duong phan bd cia no & phia truée guong 10 cho tir 2-12m dugc thé hién trong céc
hinh.9-14. Tur gia tri do dugc c6 thé thay rang, trong khoang 4 m phia truéc guong 10 chg co
mot sy tip trung Ung suét dang ké & gan guong 16 cho. Vi su xuét hién 1 img suit ndy ma no cd
thé gay ra hién tugng sap do duong 10 hay tut noc, do do can phai co su chéng gir ting cuong
0 cac nga ba phia chan va dau 10 cho. Trén co s cac gia tri phan mém xac nhan co thé thiy
rang cac img suét ngang lon nhit tap trung O khéi than nguyén phia trudc guong 1o cho
khoang 8m dén va 6n dinh gia tri dén 12m phia truéc guong. Gia tri dugce xac nhan theo mau
xanh nudc bién va xanh 14 dam.

hia trudc guong 6m gag phia truoc guong 8m

Hinh 14. Ung sudt ngang phia truéc guwong 10m  Hinh 15. Ung sudt ngang phia trudc guong 12m
4. Két ludn
Bé“mg cach st dung su khéc bi¢t hiru han phﬁn mém tinh toan FLAC3D, dua trén tinh
chat co 1y ctia dit d4 xung quanh, cic k¥ thuat mo phong sb dd cho thiy su phan bd ap luc,
pham vi anh hudng ciing nhu su xuat hién ap luc trong khéi da xung quanh khi khai thac cac
via than ndm gin bé mit thuéc mod Tang Gonggou. Két qua nghién ctru trén md hinh sb thiy
rang su xuat hién va gia ting ap luc khong lam sut lun bé mit dia hinh ngay, ma dién ra tir tir
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theo chiéu tién guong 10 cho. Su xudt hién ap luc va mirc d6 anh hudng cia nd trong qua trinh
khai thac c6 lién quan rat 16n dén su phan bd thach hoc gitra cac 16p dat da, than, thiét bi khai
thac mo, cong nghé khai thac, cac thong s 10 chg. Vi vay, can thiét phai nghién ciru ban chat
phan bé clia cac 16p d4, cac thong s cong nghé khai thac va cac yéu t khac anh huong dén
su xudt hién ciing nhu lam gia tang ap luc trong cac 1op dat da khi khai thac ¢ via than nong.

Két qua nghién ctru trén mo hinh s va ket qua khao sat thyc té ap luc mo khi khai
thac vé co ban phu hop. Piéu d6 da ching minh ring phan mém FLAC3D duogc ap dung cho
cac cong trinh nghién ciru vé cac hoat dong da xung quanh va phan phdi ung xuét khi khai
thac m6 ham 10. Phan mém FLAC3D la cong cu hitu ich giup cac nha khoa hoc nghién ctru va
trién khai tir phong thi nghiém ra thuc té san xuat.

SUMMARY
Numerical simulation research on surrounding Rock Activities
in shallow coal seam near ground surface
Nguyen Phi Hung, Tran Van Thanh, Bui Manh Tung
Hanoi University of Mining and Geology

The typical shallow seam mining will lead to strongly pressure of rocks on the tunnels.
Unlike the general stope roof collapsing down layer by layer to form lenitive pressure, the
typical shallow seam mining has cutting roof directly to the surface causing the surface step-
style sink. The movement of roof is distinctive and hard to control, easy to lead to damage the
equipment and endanger safety of the workers. So that, the research on surrounding rock
activities and strata behavior of shallow coal seam is great significance in safety and
production. The mining face NO.24205 in Tong Gonggou mine is shallow seam mining.
FLAC’® numerical simulation is carried out to study strike and incline stress distribution
during mining. The simulation results combining mine pressure monitoring results show that
the pressure strength is low and stress concentration factor is less in the mining condition of
the shallow seam. It is different from pressure behavior in typical shallow seam. It is proposed
that mining pressure behavior is related to except for buried depth, influences on overlying
strata nature, strata occurrence characteristics, mining equipment, mining craft and face
parameters and other factors.

Ngueoi bién tap: TS. Pham Dirc Hung
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Tuyén tdp béo cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Pia chat, Ha Noi, 14/11/2014

UNG DUNG PHAN MEM UDEC-2D MO PHONG
TRANG THAI BIEN POI CUA PA VACH O LO CHOQ DAI

Pham Pirc Hung, Tran Vin Thanh
Truong BPai hoc Mo - Dia chat

Tém tit: Qud trinh khai thiac ham 16 lam thay ~d‘o;i trang thadi can bcfng tw nhién cua
ddt da dac biét ¢ khu vuc dd vach cua lo chg, dan dén viéc phan bé lai vmg sudt trong
cdc 16p dat dd cho dén khi xudt hién trang théi cén bang dp lwc méi. Tai 16 che, dp luc
mo gay ra s bién dang cua da vach, qua trinh bién dang nay duwoc phan thanh ba doi
bao gom: doi sap do, doi mirt né va déi vong hinh thanh va phdat trién theo qud trinh
khdu than. Bién dang ciia dat dd vach khéng chi dnh hieong truc tiép dén cdc cong tac
trong 10 chg, ma vé ldu dai sé xay ra hién twong hin bé mat, anh hwéng dén cdc céng
trinh trén mat dat. UDEC 2D (UDEC - Universal Disctinct Elenment Code) la mot
phdn mém cé kha nang mé phong dang bién dang ciia déa vach do anh hwéng cia khai
thac, tir do co thé phan tich, dy bdo va gidi thich cdc hién twong, dang bién doi cia dp luc
mo c6 thé xdy ra nham xdy dwng nhitng bién phdp phong tranh, dam bdo an toan trong
khai thac mo.

1. Mé dau

Qua trinh khéu than 10 chg dan dén trang thai can b?mg tu nhién cua cac 16p da vach bi
phé huy, da vach bi ran nut va co thé sap dd vao khu vuc khai thac. Dé ngan ngua su sap do
ctia da vao khong gian 16 cho can phai sir dung nhiéu bién phap khac nhau nhiam diéu chinh
su bién d6i dot bién cua ap luc mo. Cac bién phap d6 1a mot trong nhitng qua trinh san xuat
quan trong, ddm bdo an toan va hiéu qua khi tién hanh khai thac béng ham 10. Tai 10 cho viéc
khiu than ap luc mé gy ra sy bién dang cua da vach, trong d6 qua trinh bién dang dugc phan
thanh ba déi bao gom: d6i sap d6, doi nit né va doi vong, hinh thanh va phat trién theo qué
trinh khau than. Sy hinh thanh nay phu thudc vao d¢ sau khai thac va tinh chét co 1y cua da
vach!'l,

1 - Béi sdp do ; 2 - Déi nikt né ; 3 - Poi vong
Hinh 1. Sw hinh thanh cia céc déi dat da véch do qud trinh khai thac lo cho
Qua trinh khéu than & 10 cho dan dén dit da dich chuyén theo tién do khau than, dé co
thé nhan dinh vé su dich chuyén nay cho dén nay chua c6 mot ly thuyét thuc su hoan chinh
nao. Viéc tmg dung mé hinh sé bang phan mém FLAC, UDEC- 2D ciing dat dugc hiéu qua
nhit dinh trong viéc giai thich bién ddi co hoc ciia dit d4 khi khai thac than tai cac 16 chg dai.
2. Sir dung phian mém UDEC- 2D quan tric trang thai bién doi ciia vach 10 khi khau than
Phan mém UDEC-2D la phuong tién chinh, phu hop véi viée xt 1y trong méi truong
khéng lién tuc cua dat d4, duoc thé hién trong khong gian hai chiéu dudi tic dong cua tai
trong tinh hodc dong, thong qua hinh thirc cac khéi nho. Cac mat khong lién tuc thé hién o cac
khong gian gitra cac khdi nho, cho phép cac khéi nay sut lan va chuyén dong manh. Péi voi
linh vuc khai thac mo, dic biét 1a khi khai thac xudng sau thi UDEC-2D 1a mdt phuong tién
hiru hiéu trong viéc du bao qua trinh sap d6 da vach 16 cho trong khi khai thac . Trong pham
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vi bai bao tac gia dua theo dac diém ciu tao dia chit ciia mot via c6 phan bd dia tﬁng nhu hinh
2, cing cac tham sd co hoc cua cac loai da nhu trong bang 1 dé 1ap mé hinh s mé phong
trang thai bién ddi ctia d4 vach khi khiu than & 16 cho.
Bang 1: Cac tham s6 co hoc cua cac logi dat da

i o .

o Carlsie

Via 14-1

[=]
T | e b
B

=0 07

A |=7=

a) Cot dia tc”ing cua via

Hinh 2: M6 hinh sé 16 cho khai thac

Logi dat | Mat do, Cuong do Cuong do Luec dinh Goc ma sat H¢é s0,
da kg/m’ khangnén, Mpa | khdngléo, Mpa két, Mpa trong, do poisson
Lopdaphn | 2450 6,0 - 2,5 18 0,4
San két 2400 31 1,7 7,2 37 0,2
Bot két 2400 29 1,0 6,1 41 0,15
Cudi két | 2500 30 1,9 7 32 0,12
Sét két 2400 46 4,1 10 35 0,12
Cat két 2200 32 0,8 3,1 31 0,20
Sétphacat | 2400 46 3,56 8,2 36 0,18
Than 1370 19 0,91 1,2 39 0,2

b) Kich thuoc cua mo hinh

M5 hinh s6 duge lap tham sb6 dau vao dua vao cac gia tri tham sb co hoc cua dat da,
kich thudc mé hinh 145m x 325m (cao x dai) 16 cho co goc dbc 20 do, via co chidu day 2.8m
chiéu dai 10 cho 150m. Viéc khau than duoc mo phong theo qua trinh chay cua phin mém.
Qua trinh dich chuyén cia 16 cho theo phuong ngang, diéu kién bién 1a diém xuat phat cach
géc toa do 50m dich chuyén téng s6 150m. Quan sat moi doan khau véi chiéu dai tir 5+10 m
nham theo doi su dich chuyén cta cac khéi dit da vach trén 1o cho. Tai hinh 3, 4, 5, 6 trong
cac hinh (a) thé hién trang thai dich chuyén; hinh (b) thé hién trang thai phan b ap luc cua da

véach khi tién hanh khai thac & 16 cho.
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Hinh 3. Trang thai cua da vach lo cho khi tién hanh khdu dwoc 10m, 15m
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Hinh 5. Trang thdi ciia dd vdch 16 cho khi tién hanh khdu dwoc 70m, 100m
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Hinh 6. Trang thai cua da vach lo cho khi tién hanh khdu dwoc 130m, 150m

3. Két luin va nhin xét

Trén hinh 3a, cho théy 16 cho dich chuyén 10m, vach truc tiép c6 hién tugng vong, ran
ntt tach 16p; 16 cho tiép tuc di chuyén dén 15m hinh 3a, véch truc tiép sap d6 hoan toan day
coi nhu budc pha héa ban dau cta d4 vach. Lo cho tiép tuc di chuyén dén cac khoang cach
30m, 50m, 70m, 100m, 130m, 150m trang thai ctia vach 10 cho duoc thé hién trén cac hinh
trén. Phia trude 16 cho 10 + 20m hinh thanh cac khéi niit né do anh hudng cua qua trinh khau
than can c6 nhing bién phép thich hgp dam bao an toan trong khai thac, phia sau 16 chg 30 +
50m vung pha hoa duoc nén chit va dan on dinh. Két qua quan tric qua trinh thay doi ap luc
(hinh 7a) va sap d6 (hinh 7b) ctia d4 vach truc tiép nhu trén hinh 7.
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Hinh 7. Quan trdc ap lyc va sdp dé cia vach truec tiép khi khdu than & 16 cho
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Tién hanh quan tric tri s6 ap luc hinh (7a) va tri s6 sap db cua da vach truc tiép trong khi
khiu than & cac khoang cach dich chuyén 16 cho khac nhau cho thay tng suit 16n nhat dat
4Mpa, chiéu cao sip d6 16n nhat 1 2,8m lép day khoang trong da khai thac.

Nghién ctru sir dung UDEC 2D dé mé phong qua trinh bién d6i ciia da ~vach khi khiu
than & 10 cho cho thiy viéc sir dung phan mém c6 thé dua ra nhitng dyu béo vé 4p luc va sut
ltn do khai thac gay ra, nham dé xuét nhiig bién phap ngan ngura anh huéng cua khai thac
dbi voi cac cong trinh can duoc bao vé trén miat dat. Pay 1a mot cong cu déc luc trong viée
xac dinh co ché dich chuyen cta cac khoi ntt né trén vach 10 cho, xac dinh duoc goc sap db
ctia dt d4 nham xac dinh duoc pham vi anh hudng do qua trinh khai thac him 1o gdy ra.

TAI LIEU THAM KHAO
[1]. Minggao Qian, 2011. Strata control and suctainable coal mining, China University of
Mining and Technology Press.
[2]. Universal Distinct Element Code User’s guide, 2004, Shandong University of Science
and Technology Press.
[3]. Tai liéu dia chét via 13 — 1, Cong ty C6 phan than Khe Cham - Vinacomin.
[4]. P56 Manh Phong, Vi Binh Tién, 2007. Gido trinh ap luc mo ham 16 nha xuét ban giao
thong van tai.

SUMMARY
Numerical simulation research on surrounding rock activities
in longwall by UDEC - 2D Software
Pham Duc Hung, Tran Van Thanh
HaNoi University of Mining and Geology

Underground mining process alters the balance of rock mass, especially roof rock of
longwall area, leading to the redistribution in situ stress until new balance pressure of the
surrounding rock mining areas. UDEC (UDEC — Universal Disctinct Elenment Code) is a
software capable of simulating the form of geological changes of roof rock affected by mining,
and it can analyze, predict and explain phenomena of roof accident in order to built preventive
method to ensure safety in mining.

Nguoi bién tgp: TS. Bui Manh Tung
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

KINH NGHIEM AP DUNG CONG NGHE CO GIOI HOA KHAI THAC
THAN KHAU MOT LAN TOAN BQ CHIEU DAY VIAM=4-6m

D6 Anh Son, Nguyén Vin Quang
Truong Bai hoc Mo - Dia chat

Tém tit: Can cit vao nhitng ton tai ciia cdc cong nghé khai thdc chia I6p, khai théac ha

tran thu hoi than khi khai théac cdc via than day tir 4-6m cé thé dp dung cong nghé co

gioi hoa o Viét Nam. Bai bdo gioi thiéu kinh nghiém dp dung cong nghé co gioi hoa
khai thdc than khdu mét lan hét toan b chiéu day via & cdc nuwée cé cong nghé khai
thdc than phat trién trén thé gici. Cong nghé co gi6i héa khai thdc than khau mét lan
toan bé chiéu day via nham néng cao san lwong khai théc, ting nang sudt lao déng,
giam ton that tai nguyén, giam khoi lwong dao 16, dong thoi giam khoi lwong trdi hedi;
gidm s6 lan di chuyén thiét bi 16 cho, gidm chi phi vdn chuyén, ndng cao hiéu sudt thu
hoi ...

1. Mé diu

O nudc ta cong nghé khai thac cac via than day tir 4-6m ddc thoai, cac mé than ham 16
da va dang ap dung cac so d6 cong nghé khai thac thi cong khiu than bang khoan nd min,
chong giir 16 cho bang cot thuy luc don, gia thuy luc di dong, gia khung di dong... Vi cac so
do cong ngh¢ khai thac thu coéng san luong khai thac va nang sut lao dong chua cao, ciing
nhu diéu kién 1am viéc cua cong nhan khai thac than ham 10 con nang nhoc, cong tdc dam bao
an toan lao dong trong khai thac va chéng giir gwong 16 chg con & murc trung binh.

Trong cac nim vira qua, nganh Than d3 tap trung giai quyét van dé co gi01 hoa khai
thac & cac via c6 goc doc thoai . Hang loat cac cong trinh thir nghiém di duoc tién hanh vé
cic mé than ham 160 nhu Khe Cham, Duong Huy, Ha Lam, Vang Danh va Hong Thai....Theo
cac mo hinh ban co gidi sir dung may lién hop két hop véi gia thuy luc di dong, mé hinh co
gidi hoa ddng bo két hop dan chéng ty hanh va gian chéng tu hanh c6 két ciu ha ting ha tran
than ndc. Cong suét khai thac dat duge cta cac 16 chg dat tir 200.000 — 500.000 T/nam dong
thot dat duge cac chi tiéu ky thuat dé ra cua thiét ké va khang dinh dugc chd dimg trong san
xudt than hdm 10. Tuy nhién dé ting san luong khai thac, tang nang sudt lao dong, giam ton
that, ddm bao an toan trong khai thic thi cin day manh hon nita cong nghé co gidi hoa toan
phan. Chinh vi muc tiéu va tinh cap thiét do, bai bao gidi thidu cong nghé co gidi hoa khai
thac than khau mot 1an toan bo chiéu day viam =4 — 6 m.

2. Cong nghé co gi6i héa khau 1 ldn toan b chiéu day via
2.1. So dé cong nghé khai thic khiu dong thoi toan bg chiéu day vi dong b thiét bi mdy
combai két hop dan chéng tw hanh

Hién nay trén thé gidi cic nudc co nganh khai thac than phat trién da khai thac cac via
than day voi chiéu cao khau dén hon 6m va da git hai dugc nhimng thanh céng nhat dinh, ning
suat lao dong cao, ton that tai nguyén it, gia thanh khai thac thap, san luong khai thac 16n, c6
nhing 16 chg khai thac voi san lugng 6 - 8 triéu tin/nam.

So do cong ngh¢ khai thac khau ddng thoi toan bd chiéu day duge ap dung voi cac via
day trung binh dén day tir 4-6m va dbc thoai. Pong bo thiét bi bao gdm may khau combai
tang cit ngan, chong gilt guong khai thac bang dan chong co khi hoa...

- Cong tic chudn bi: chuan bi theo phuong an khau giat. Khu vyc khai thac duoc
chuan bi theo cac 10 riéng biét, cac duong 10 thong gidé va van tai cho 10 cho duoc dao theo
hudng, tao diéu kién cho viéc lép dat cac thiét bi van chuyén lién tuc. M& 10 cho ¢6 chiéu dai
guong 6n dinh, tao thuan loi cho cong tac chong gitt.
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- Céng thdc khai thdc: tién do khau guong tir 0.63-0.8m/ludng, tiry thudc vao dic tinh
k¥ thuat ctia may khéu, chiéu cao khau ciia guong 16 cho c6 thé dén 6m.

- Cong tic vin tai: than khau guong theo ranh xodn ctia tang khiu vao méang cao dong
bd voi may khau, sau d6 xudng hé thong may chuyén tai, may nghlen bang tai ¢ 10 doc via
van tai d6 vao hé thong vén tai chung cua khu vye. Vat li¢u thiét bi duoc van chuyén theo hé
thdng 16 thong gid cung cap cho 16 cho.

- Céng tdc théng gié: thong gio theo so d6 thong gié chung ciia mo.

““““H“HHH\\H -----

Hinh 1. Gian chéng két cdu hai cét chong

- Cong nghé co gioi hoa khai thac 1 1an toan bo chidu day via 4~6m, ding trong
truong hop goc dbc nho. Thuong st dung co gidi hoa ddng bo, va dic trung 1a may khiu cong
suat 16n. Nam 2002 mé than Pho thanh cua Trung Qudc thiét ké co gidi hoa dong bo. Pong
b thiét bi: - May khéau SL - 500, chiéu cao cit 16n nhét 5,66m, do sau lat cat 0,865m, tdc
d6 kéo 0~31,8m/min, cong suit may khau 1850k, tong trong lugng 88t; gian chéng co két
cdu hai cot chéng, chidu cao chdng giit 2,55~5,5m, khoang cach tir trung tim cia céc
gianl,756m, tai trong lam viéc 8638kN, cuong do chéng do 0,74~0,9MPa; mang cao
PF4/1132, cong suat dién co 700kW, ning luc van tai 2500t/h, khai thac trong diéu kién via
6 goc dbe 3~5°, chidu cao khai thac 5,5m.

Nam 2007 Trung Qudc da thiét ké gian chdng co chiéu cao chdng d& 6, 3 m, mi hiéu
7Y10800/28/63
2.2. Pdnh gid wu nhwoc diém va diéu ki¢n siv dung cong nghé co giéi héa khiu 1 lin toin
bé chiéu day via tiv 4-6m

- Uu diém: so véi cong nghé co gidi héa khai thac chia 16p, san lugng va ning suat
ctia 10 cho co gidi hoa khdu 1 1an hét toan bo chiéu day via tir 4-6m dugc nang cao; khoi
luong dao 16 giam 50%, dong thoi giam khéi lwong trai ludi; giam sb 1an di chuyén thiét b
16 cho, giam chi phi van chuyén;dau tu thiét bi 16n hon so véi chia 16p, hiéu suit thu hdi cao.
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- Nhuogc diém cua cong nghé 1a khi chiéu cao khai thac ting, trong luong cua gia d&
thity luc, may khai thac than va may chuyén tai déu s& ting 1én. Duéi diéu kién cac moé ham 10,
viéc di doi va lap dat thiét bj twong d6i kho khian. Ngoai ra, viéc phong tranh v& ntt vach than,
tranh thiét bi bi dé chéng truot va xur ly vach treo trong qua trinh khai thac c6 mot do kho
nhat dinh, yéu cau d6i vé6i kha nang quan ly cling cao.

- Bleu kién sur dung :CAu tao dia chét glan don, than tuong dbi ctng, chleu day via tu
3.5~6m, 6n dinh,goc dbe thuong nhé hon 12° , g0¢C dbc 16n nhét khong qua 20° , vach tru via
tuong ddi 6n dinh.

Déi voi nhimg 10 cho co gidi khai thac véi chiéu cao 1on thudng duoc trang bi dong
bo thiét bi, dic biét 1a ciac may khau co cong suit 16n két hop vi mang cao xich doi. Nhitng
nam gan day, toc do cit than ciia may khdu ngay cang ting, c6 nhitng may khau téc do cat tir
24- 36 m/phut.

Kha ning chiu tai ctia gian chdng cang cao, ki thuat thiét ké cang tién tién, tudi tho
thiét ké dat 60000 vong. Chiéu rong cua gian c6 hai loai 1,5 m va 1,75m, khoang céach tu
trung tam dat 2m, c6 thé lam ting d6 on dinh cta gian chéng, dap tng duoc yéu cau vé kha
nang chong gifr.

Chiéu dai cia mang cio vén tai cé thé dat t&i 300m, trong 1 h c6 thé van tai duoc 5000
t, dwong kinh ctia day xich mang cao co thé dat dén 48mm trg 1én

Bang 1. Ddc tinh ky thudt cua may Com bai SL 500

TT Cic thong so ky thuit Don vi S6 lwong
1 | Chiéu cao khiu m 2,7-6
2 Tong cong sudt dong co kW 1875 kw
3 Khoang céch giita 2 tang cit m 13,3
4 Puong kinh tang khau m 3
5 Chiéu cao may m 2,63
6 | Chiéu su 14t cét mm 865
7 Tong trong lugng may tan 110

Bdng 2. Bdc tinh ky thudt cia dan chong

TT Théng so ky thuat Pon vi Khoi lwgng
1 Chiéu cao dan (min - max) mm 2800 + 6200
2 Chiéu rong dan chdng mm 1650
3 Tai trong lam viéc KN 9400
4 Cuong d6 chong d& MPa 1,15
5 Trong lugng Tén 36,16

Mo than Tho Ha cua Trung Quéc, khai thac 16 chg 2307 ¢6 chiéu dai 16 chg 220m
chiéu dai theo phuong 3600m, géc dsc 1~ 10°chiéu cao khau lon nhit 6,2m. San lugng cao
nhét trong ngay 30125 t, san luong thang 660.000 tan, san lugng nim 685.000 t, ning suat lao
dong 200 t/ng-cong.

3. Nghién ciru hién trang quy luit thé hién ap lwc mé

Khi chiéu cao khai thac 10 chg 16n khong chi khién khoang cach dich chuyén, do
vong cua vach truc tiép va vach co ban 16n, ap lyc tac dung 1én 16 chg 16n, khoang tréng khai
thac 16m, cac khe nirt ngdy cang ting rat d& gy ra quy luat tuan hoan xu “v& ntt da vach — da
vach sap d6 - v nut da vach”. Da vach sap d6 1am gian chong mat di diém tya & phan trén ma
nghiéng dd, sau khi gian chdng bi nghiéng dd, sirc chiu luc ciia né kém di va kha ning chiu
tai giam xuéng, nhu vay lai lam cho da vach ¢ 10 cho khai thac cang bi sat 16 hon nira.
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3.1. Quy ludt thé hi¢n dp lwc mé 6 16 cho co gidi héa

Ap lyc chdéng d& phia trudc 16 cho khai thic co gioi hoa véi chiéu cao khiu 16n anh
huong dén pham vi vi tri cua diém gia tri dinh, ciing véi do ting ctia chiéu cao khai thac, gia
tri dinh ap luyc chdng d s& dan dan di chuyén 1én phia trudc theo hudng véach than cua 10 cho,
tré luc lam viéc cua dan chéng cua 10 cho nay 16n hon nhiéu so véi gia tri trd luc lam viéc cua
gian chdng khi khai thac khai thac chia 16p va khai thac ha tran.

3.2. Diic diém cong nghé khai théc

Quy trinh cong nghé khai thac than cua 10 cho co gidi héa véi chidu cao khiu 16n ciing
gidng nhu quy trinh céng nghé khai thac than cta 10 cho co gi6i hoa véi chiéu cao khau nho,
trung binh. Nhung do cac déc diém nhu chiéu cao thiét bi tuong ddi 16m, vach than d& v nut,
cong nghé khai thac than loai nay c6 cac dic diém nhu sau:

3.2.1. Khéng ché dé cao khai thic ban dau

Nham tién cho viéc lap rap cac thiét bi nhu dan chéng thuy luc, may khau than, thiét
bi van tai trong 10 chg, do cao cua 1o cat ban dau thuong khong vuot qua 3.5m. Chiéu cao
khai thac ban dau dong nhét véi chiéu cao ctia 10 cit ban dau, doi dén sau khi 16p d4 vach dau
tién ha Xuéng, chiéu cao khai thac dan dan dugc tang lén dén chiéu cao thiét ké.

Néu chiéu cao 10 chg nho hon chiéu cao khai thac ban dau cua 10 cho, trude khi vach
tryc tiép sap d6 lan dau, co thé men theo hudng song song véi gwong 10 cho, trudc tién ting
dan d6 cao khai thac trong pham vi 5-6 dan chéng ¢ hai dau guong 10 cho dén do cao khai
thac ban dau. Sau dé doi khi vach truc tiép sap dd 1an dau, doc theo chiéu dai guong 10 chg
tang dan do cao khai thac dén do cao khai thac binh thuong.

3.2.2. Phong tranh vach than vo nurt

Lo cho khai thac d& xuat hién v& nat vach than véi dién tich 16n, sau khi v& nit
khoang cach thiét dién cang 16n, vach via mat di su chéng d& cta vach than, thuong din dén
su ¢d sap do vach.

Phuong phap phong tranh v& nit d4 vach la:

- Kip thoi lau chui gian chdng, chdng d& vach 10 tam thoi.

- Tang tbc do tién guong.

- St dung hoa chat dé gia c6 két cau da véch .

- Duéi diéu kién bb tri khai thac cho phép str dung phuong thirc khai thac vach gia.

- Tang strc chong d& ban dau va tré lyc 1am viée cta dan chéng.

3.2.3. Chong ngd, chong truot doi véi gid do thiyy luc

Thiét bi cta 10 cho co gidi hoa khai thac voi chiéu cao khau 16n thudng co trong lugng
16m, sau khi goc nghiéng cua 10 chg tuong d6i 16n, su truot xudng cua thiét bi van tai than va
dan chong thuy luc va van dé nghiéng do gia do 1a rat bat chot. Can phai dap ung thoa man
yéu cau vé goc dbc cua 16 chg khai thac, nham ting tinh 6n dinh cua gian chong, khi ¢6 diéu
kién c6 thé lya chon gian chdng c6 do rong 1a 1,75m.

Trong qua trinh khai thic, ngoai ap dung cac bién phap chéng trugt, chdng d6 nhu cua
ctia cac 10 cho co gidi hoa véi chiéu cao khau thip, 16 cho co gidi hoa khai thac véi chiéu cao
khau 16n con can phai sir dung cac bién phap sau:

- Nghiém khic khéng ché chiéu cao khai thac, gian chéng phai d& truc tiép vach. Khi
vach bi rong, can kip thoi sir dung vat liéu g0 chén chit phan dinh gian chong

- Déi véi ba dan chbng dau va chén cua 10 cho, sir dung bu 16ng dam dinh, bu 16ng bé
day va day sau tién hanh neo chat, can gia cb dé giup gian chong khong bi d6. Khi goc
nghiéng cua bé mit khai thac tuong dbi 16n, phan giira dan chong cling can thiét ke thém bu
long chéng d6. Khi goc nghiéng bé mat khai thac 16n hon 10° trong pham vi mdi 10 dan
chéng thiét 1ap mot bu 1ong xién dé chong do.

- Poan chan cua 16 chg can sir dung gian chong chuyén dung c6 cac thiét bji chong do,
chéng truot.

4. Két luan
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Vi caec mo c6 didu kién dia chat thuén loi, via day tir 4-6m c6 kha nang 4p dung cong
nghé co giéi hoa nén ap dung cong nghé co gisi hoa khai thac than khau mot 1an toan b
chiéu day via vi: so véi khai thac chia 16p, san lugng va ning sudt cua 10 cho ap dung cong
nghé co gi6i hoa khai thac than khéu mot 1an hét toan bo chiéu day ting cao; khdi lugng dio
10 giam 50%, ddng thoi giam bt trai ludi; giam s6 1an di doi thiét bi khai thac ham mo, tiét
ki€m chi phi di doi; dau tu thiét bi 16n hon so v&i khai thac chia 16p. So v6i viée khai thac
bang co gidi hoa ha trin, ning suat khai thac cao hon.
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SUMMARY
Experiences on applying the machanized technology
in cutting of entire coal seams with thickness of m= 4-6 meters
Do Anh Son, Nguyen Van Quang
Ha Noi University of Mining and Geology

Due to the shortcomings of the multi-slice longwall method, the longwall top coal
caving method (LTCC) can be used to extract the coal seams having the thickness of 4-6m.
This paper presents the fully mechanized mining method for the whole seam thickness
extraction from developed countries. The longwall top coal caving provides a technology with
higher outputs and productivity, incereasing the coal recovery. At the same time, this method
also reduces the reserves loss, decreases the roadway development, reduces the meshing wire
and finally, lessens the cost of equipment movement.

Ngueoi bién tdp: PGS.TS. Tran Vin Thanh
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

NGHIEN CUU AP DUNG GIAI PHAP TRAI GO THIU L=4M KiN NOC
LO CHQ I-6-1 (CO GIGI HOA PONG BQ) PE THU HOI DAN CHONG
VINAALTA CONG TY THAN NAM MAU-TKV

Pham Hong Thai, Cong ty than Nam Mau - TKV

Tém tit: Céng ty than Nam Mau ~TKV nam 2014{ du kién khai théc 2,15 triéu tan gé
dat 2,5 triéu tan vao nam 2016. Bé dap ung yéu cau tang san luwong, an toan san xuat.
Nam 2010 Céng ty dp dung thir nghiém cong nghé khai théc bang Co gidi héa déng b,
sir dung dan chéng tw hanh Vinaalta két hop voi may khéu than tai khoang sang cua
Cong ty. Nam 2012 Cong ty thu hoi dan chong 16 cho 1-6-1 chuyen xuong lo cho muc
dudi. Thye té tai mét sé nudc phat trién, khi thu héi dan chéng viéc théng gi6 cho khu
vuee thi cong kho khan, tiét dién 16 nho; tiéng on lén do quat cuc bé hoat dong. O trong
nudc, Cong ty co phan than Vang Danh di thu héi dan chong Vinaalta nhung thoi
gian thu hoéi dai, chi phl dao lo va van chuyen I6n. Cong ty than Nam Mau da trién
khai giai phap frén co so nghién ciu thu"c te da dat duwoc tiéu chi: " Néng cao an toan
lao déng; “'Ta ‘ang nang suat lao dong ; Vedi thién diéu kién lam viée cho ngum lao
dong Thiee té tai Cong ty cho thdy ddy la gidi phdp thu hoi dan chéng phit hop va hiéu
qua khi ap dung tai ving than Quang Ninh.

1. Mé dau

Cong ty than Nam Mau-TKV 1a mét trong nhitng Cong ty khai thac ham 10 16n cta Tap
doan Cong nghi¢p Than - Khoang san Viét Nam. San lugng khai thac cua Cong ty nam 2014 dy
kién dat khoang 2,15 triéu tan va theo ké hoach s€ dat 2,5 triéu tan vao nam 2016. Do vay, dé
dap Ung yéu cau ting san luong, an toan san xuat can thiét phai d6i méi loai hinh céng nghé
theo hudng ting budc nang cao mirc do co gidi hoa cac khau trong qua trinh khai thac. Nam
2010 Cong ty ap dung thir nghiém cong nghé co gidi hoa dong bo khai thac str dung dan chéng
tur hanh Vinaalta két hop v6i may khau than tai 16 chg I-6-1 khu than Thung.

Nam 2012 két thuc dién khai thac 10 cho I-6-1, cong viée tiép theo can phai thu hoi
dan chdng xubng 160 cho muc dudi, ddy 1a cong viéc hét suc kho khin va méi mé ddi véi
Cong ty noi riéng va TKV noéi chung.

2. Co s6 va phwong phap nghién ciru
2.1. Co so nghién ciru

- Trudc déy, dé thu hoi cac cong nghé chdng giir 16 chg, trong khai thac than ham 10
nhu: Gia thiy lyc XDY, gia khung di dong loai ZH, GK hoic khung xich c6 chiéu cao khiu,
chéng gitr h = 2,2m, thudong trude khi thu hoi thiét bi chong gitt cac don vi thi cong tién hanh
khau guong thu cong bfmg khoan n6 min, trai g6 L =2, 5m 1€n trén khung chbng, nhung trong
qua trinh di chuyen gia khung tur ludng nay sang luong tiép theo thuong tao khoang cach cac
thanh gd khong dong déu dao dong trr 0,2 + 0,6m, do vdy trong qua trinh thu hoi thiét bi
thuong than da néc 10 tut Xuong nhiéu qua cac vi tri khoang cach cac chén gb 16n hon 0,2m.
Mt nhiéu nhan coéng xuc tai dé tao khu vuc lam viéc thong thoang tiép tuc thu hdi thiét bi
chong gitr, nhung nguy hiém hon 1a cong tac mat an toan ludn c6 nguy co xay ra, do than d4
tut vao nguoi lao dong lam cong tac thu hoi.

- Thyc té tai mot s6 nudc da trién khai Co giéi héa dong bo trong khai thac than nhiéu ndm qua
viéc thu hdi dan thuong duoc thuce hién: khau tao dién, thu hdi dan chdng va danh sap phan than d4 khu
vire dan chéng vira théo ra, voi phuong an ndy viée thong gié cho khu vye thu héi dan chong kho khan
do phai théng gi6 cuc bo; tiét dién 16 anh hudng boi dudng dng gid, khéng gian thu hoi nho; 6n do quat
cuc bo hoat dong...Phuong an nay da duoc Vién KHCN Mo-Vinacomin (1a don vi tu vén cho nganh
khai théc thac khoang san Viét Nam néi chung va 1a don vi trr vén thudc Tap doan Cong nghiép Than-
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Khoang san Vit Nam) da @& xuét trong “Thiét ké ban v& thi cong du an dau tur ap dung thir nghiém
cong nghé Co gidi hoa dong b0 khai thac str dung dan chong tir hanh két hop may khau than tai Cong ty
TNHH MTV than Nam Mau” (nay la Cong ty than Nam Mau-TKV).

Phuong an thu hdi theo thiét ké duge thé hién & hinh v& s 1.

V| TRIDAN VU THU HOI RA

.

ColTLD + xa khap
chiing tam

__Vichting gb
" chéing chuyén d6i

1 Lo BT |(f._ i L| ‘
Ih. A ] .
’ LA -
LA :
T A LA __A__nA
-
Cot TLB + g8 dodn' 700700 700,
cuoe than da ]

Hinh 1. So dé thu hoi theo thiét ké ciia Vién KHCN M6

- Ngoai ra trong thoi gian vao tir thang 3 dén thang 6 ndm 2012 Cong ty C6 phan than
Vang Danh d3 tién hanh thu hoi dan chdng Vinaalta, dé nham cit ngéan 16 chg. Cong ty da st
dung phuong 4an dao 16 bao chum toan b dan chdng trong 10 chg. Thoi gian thu hoi, tinh ca
thoi gian dao 1o chéng sat bao chim tir ngdy 11/3/2012 dén ngay 15/6/2012, da thu hoi dugc
téng so 26 dan chéng, trung binh thu hoi 1a: 0,34 (dan/ngay); Chong 10 bao chum tiét dién:
21,3 m’ , khoang cach chdng 0,5(m/vi); chi phi dao 10 va van chuyén dan chdng ra khoi 16 cho
ra vi tri tip két trung binh: 53,892 triéu dong/m 10 cho, twong g v6i 80,973 tridu dong/dan
chéng thu hoi ra (tham khao theo biéu tong hop quyét toan gid thanh thu hoi dan chéng
Vinaalta- Cong ty CP than Vang Danh). Phuong an thu hoi ciia Cong ty Vang Danh thé hién
& hinh v& s 2.

Ray Irao 48 san thao tac K Treory giacudng MAT CAT J-J
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Hinh 2. Phwong dn thu héi ciia Cong ty than Vang Danh
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Vi phuong an nay co thé cai thign dugc diéu kién thong gi6 tot hon, nhung c6 nhugc
diém: chi phi gia thanh cho thu h6i mot dan chdng cao; thoi gian thu héi dai, anh hudng dén
cong sudt 10 cho/nam, chi phi khiu hao tang...

Trén co s& nghién ctru danh g1a truc tlep qué trinh thu hoi gia khung di dong tai Cong
ty than Nam Mau; Nghlen ctru d4nh viée thu hoi dan chdng tai Cong ty C6 phan than Vang
Danh-Vinacomin va kinh nghiém cta cdc chuyén gia khai thac mo trong viéc thu héi dan
chéng tai cdc mo than ¢ Cong hoa Séc, da dat ra cho chung t6i mot van de 1a can phai thay dbi
quy trinh khau tao dién dé giir noc dan chéng phuc vu thu hdi dan chéng: dam bao an toan,
tién d6 va kinh té hon.

2.2. Phwong phap nghién ciru
2.2.1 Nguyén ly giai phap

- Khi 16 cho dén ranh gidi dung khai thac, can trlen khai cong tac chuyen dién: chuyén
thiét bi may moc, khung chong ra khoi 16 cho hién tai dé dua sang 10 chg mai.

- Véi cac 10 cho chdng gift bang cac cong nghé truyen thong nhu: Cot thuy lyc don,
gia di dong XDY, gia khung di dong dang GK, ZH.... v4i khong glan 10 cho co6 chiéu rong tur
2,4 = 2,9m va chiéu cao 16 cho < 2,2m cong tac thu h01 la cong viéc kho khan va nhiéu rui ro,
do do6 cac don vi khai thac than ham 16 rat quan tim dén cong tac thu hoi vi chdng, gia khung
khi 16 chg ket thtc.

- B01 v6i 10 chg Co gidi hoa dong bd viée chong giit bang cac dan chdn co khéi
lwong 12 tn, chidu rong 16 chg Sm, chleu cao dan chdng 3,0 + 3,2m, cong tac thu hoi rat kho
khan, do khi dua dan chong ra ap luc dat da tac dung 1én khong gian rong do rat dé gy tut db
10. Can tao mot khong glan on dinh sau khi thu hoi dan chong dé  thong gio va thi cong thu cac
dan chdng tiép theo, tac gia de xudt giai phap trai gb thiu c¢6 chiéu dai 4m lién két dang mang
trén noc 16 cho dé tao ap luc 6n dinh sau khi thao dan chong, khoéng dé than da noc tut, sau do
gia ¢ dé 1am 16 thong glo cho cong tac thu hdi dan chdng.

2.2.2 Cac ngi dung chu yeu

-pé tao duge du khong gian dap tmg yéu cau thu hdi hé thng thiét bi can thiét phai
thyuc hién khau chong 16 chg nhu sau:

Thuc hién khau chong 16 cho thuong ky, trude khi di chuyén tdm chéan guong do tam
ndc (truong hop noc yeu tién hanh dua dam thép CBII- 17 1én d& tam phan néc vira khau mot
dau dugc gac 1én mai dan chéng, dau con lai dugc dit cam sau vao guong than), tiép dén dua
thiu g0 loai gb duong kinh ®140 mm, dai L = 4,0 m trai theo ting doan tao thanh cac bé co
chiéu dai L = 3,5 + 3,7m doc theo huong déc 16 cho, cac bé thiu gb phai dugc gbi dau 1én nhau
tr 0,3 ~ 0,5m. Ngu01 lam vigc trai go nay dugc dung trén san thao tac cao hon so voi nén 1o tur
0,8 + 1,2m. Cong vigc trai ) ‘nay phai thyc hién nhanh gon, chinh xac tuy€t déi, khong de cac
cay 20 x0 1€ch, sau khi trai g6 xong tién hanh dung day cap ®6 budc lién két cac thiu gd trén
mai dan chéng.

Sau khi xong cong vigc trai thiu noc tlen hanh di chuyen xa phu tién guong dd toan bo
bé thiu go vira trai va di chuyén dan chong tién guong theo tién do khau

Cong tac khau tao dién thu hoi thiét bi dugc thyc hién tir ludng 1 dén luong 11, dam bao
chiéu dai theo phuong trai go thiu 1a 8, 8 m va phan go thiu duoc trai phai phu hét toan bd phia

duoi dan chdng duoc thé hlen anh thuc te nhu hinh S}' 3.

~ :
Hinh 3. Khdu chéng tao dién xong chudn bi thu hoi dan chong Vinaalta - Cong ty than Nam Mdu
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Sau khi khéu tao dién xong tién hanh thu hdi dan chéng, vi tri thao dan ra sé duoc xép
clii gia co ngay dé phuc vu thong gio, so do nhu hinh so 4.

5
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Hinh 4. Ciii xép gia cé vi tri vira thu hoi dan chong

+ Viéce thi cong thu hdi dan chéng dugc thuc hién trong mdi truong ddm bao diéu kién
thong gid tot tir mirc +160 1én muc +190; khong gian thao tac thoang, rong va an toan cho
nguoi lao dong.
3. Két qua nghién ciru ap dung cia phwong phap:

Sau khi khau tao dién thu hdi xong toan b mai dan chong Vinaalta dugc trdi mot be
0 thiu c6 chiéu dai theo phuong 13 8,8m, theo hudng dbc bang chiéu dai 16 chg (L= 99m),
Sau d6 cong ty than Nam Mau-TKV d4 tién hanh cong tac thu hoi dan chdng két qua dat duoc
nhu sau:
3.1. Vé ky thudt

Viéc trai gd mai dan tao thanh cac bé gd lién két chic chan, ap luc 6n dinh, khi kéo
dan chdng ra khoi vi tri thu hdi, tao thanh cac khoang tréng (vi tri dan chdng vira thao ra) c6
dién tich 8 -:-10m’, than ndc khong bi tut, vui lap dan chdng, cong nhan lam viéc trong khong
gian 10 chg duogc che chin t6t nén dd nang cao an toan lao dong. Thuc té trong thoi gian thu
hdi dan chéng chwa xay ra mot vu tai nan lao dong nao, cong tac thu hoi dan an toan tuyét doi.
3.2. Vé an toan

- Thyc hién duoc cong tac trai gd néc dan trude khi thu hdi dan chdng di tao mot moi
truong lam viéc an toan hon, déng thoi diéu kién lam viée cua nguoi lao dong dugc cai thién
khi tao dugc mot khong gian thang mat, thong gié tu nhién, khong phai sir dung quat cuc bd
dé thong gio.
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- Nang cao an toan lao dong: viéc trai gd mai dan tao duoc ap luc on dinh, khi kéo dan
chéng ra khoi vi tri thu hdi, than noc khong bi tut, vui lép dan chéng, cong nhan lam vi¢e
trong khong gian 10 cho duoc che chin tot nén di nang cao an toan lao dong. Thuc té trong
thoi gian thu hdi dan chéng chua xdy ra mot vu tai nan lao dong nao, cong tac thu hdi dan
chng Vinaalta an toan tuyét doi.

3.3. Vé hi¢u qud kinh té

- Nang cao ning suét lao dong diy nhanh tién do chuyén dién cho 10 chg Co giéi hoa
dé)ng b0, cai thién diéu kién Iam vi¢c cho nguoi lao dong.

Cong tac thu hdi dan chéng duoc thuc hién tir ca 1 ngay 20/12/2012 dén hét ngay ngay
28/01/2013 thi thu hdi duge 52 dan chéng ddng thodi van chuyén xudng lip dit cho 16 chg mai.
Trung binh dat 1,5 dan/ngay (c6 thé dat &én 5 + 6 dan/ngay) do cong tac van chuyén dan tir 10
cho V6 mirc +155 + +190 xudng V6 mirc +145 + +155 bang tdi kéo thii cong nén viée thu hoi
dan phu thudc vao tbc do van chuyén dan chéng.

- So voi phuong an thu hdi dan chdng tai Cong ty CP than Vang Danh dau nim 2012.
Phuong 4n Cong ty than Nam Mau thuc hién di tiét kiém va hiéu qua hon khi thu hdi mot dan
chdng (trong nghién ctru chi danh gia chi phi chéng giit 160 va nhan cong thu hdi van chuyén
dan chong) 1a: 46,144 triéu dong. Viéc so sanh danh gia hiu qua vé kinh t& ciia phuong an
nghién ctru 4p dung cho Cong ty than Nam Mau voi phuong an di thuc hién & Cong ty CP than
Vang Danh nhu trong bang 1.

3.4. Mirc d trién khai

- Noi dung thiét ké, giai phap di c6 du cac thong sb ki thuat chil yéu va kha thi.

- P thuc thanh cong tir thang 12/2012 dén thang 1/2013, khi thuc hién thu hdi dan
chéng tai Cong ty than Nam Mau-TKV.

Bdng 1. Banh gid hiéu qua vé mat kinh té

Don vi tinh | Phuong an Cty CP than| Phuong an Cty than

Noi dung cong vice (dong) Vang Danh Nam Miu-TKV

Khau tao dién/dao 10 bao chum.

Chi phi van chuyén dan chéng Rt 80,973 34,829

4. Két luan

Tir nhitng két qua dat dugc sau qua trinh ap dung giai phap trai gd thiu L = 4m kin noc
16 cho I-6-1 (CGH d6ng bo) dé thu hoi dan chéng vinaalta tai Cong ty than Nam Mau-TKV
thuc té tai cong ty than Nam Mau rat ra mot sb két luan sau:

- Pay 1a mot giai phap dam bao vé mit ki thuat, thuc hién don gian. Chi phi vé kinh té
thép, rut ngén duoc thoi gian. Pac biét 1a dam bao tdt vé khau an toan, tao moi truong lam
viée rat tét, nang cao duoc ning suét lao dong.

- Giai phap trai gb thiu L = 4m kin néc 10 chg I-6-1 dé thu hoi dan chdng vinaalta tai
Cong ty than Nam Mau-TKV 1a mdt gidi phdp cong nghé ap dung phu hop va hiéu qua cho
céc 10 cho khai thac bang cong nghé cot dai theo phuong chéng gitt ddng bo dan chdng két
hop may khau than tai Cong ty than Nam Mau va cac Cong ty khai thac than ham 10 khac &
vung than Quang Ninh va cac khu vuc c¢6 diéu kién tuong tu./.

SUMARY
Research on the solution of using 4 meters timber to cover roof
in the mechanized longwall
i-6-1 to recover the shield support VINAALTA at Nam Mau coal mine - TKV
Pham Hong Thai, Nam Mau coal mine - TKV

According to mining plan of development, coal output from Nam Mau coal mine will
increase from 2.15 million tons in 2014 to 2.5 million tons in 2016. In order to meet the
demand of coal output and safety working conditions, the experimental application of
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mechanized shields and shearer named as VINAALTA was conducted in 2010 in Nam Mau
Coal mine. In 2012, the moving face supported by VINAALTA shield at the mechanized
longwall No. 1-6-1 was undertaken to the longwall face in lower level. In the developed
countries, during process of moving face some problems may occurr such as: the difficulties
in ventilation, small cross section drifts and loud noise from the local fans... In Vietnam, the
moving face in Vang Danh Coal Mine has taken a long time, with high cost of driving and
transportation. Based on the actual research results, Nam Mau coal company has been
applying the new method of moving face and achieved the technical targets: safety working
improvements; increment labour capacity; upgraded working conditions. The application
result of new method to moving the mechanized equipment with the mechanzed shields and
shearer at Nam Mau company have been considered as an effective and capable method
which is suitable to the conditions of the Quang Ninh coalfield.

Ngueoi bién tdp: ThS. Nguyén Cao Khai
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

GIAI PHAP KHAI THAC THAN DUOI CAC CONG TRINH CAN BAO VE
NHAM TAN THU TOI PA TAI NGUYEN

Tréan Vin Thanh, Lé Quang Phuc, bang Quang Hung
Truong BPai hoc Mo - Pia chat

Tém tit: Bé dam bdo yéu cau tang san heong than ham 16 va tdn thu t6i da nguon tai
nguyén than khong tdi tao, viéc xem xét khai thac phan triv irong cdc via than nam duwéi
cac khu vuc co di tich lich sir van hoa, cong trinh cong nghiép va dan dung, cac khu vuc
anh hwong hén hop ciia khai thac ham lo - I9 thién, va cdc khodng sang than dudi cdc
khu vuee cam hoat dong khodng san la can thiét trong giai doan hién nay. Bé gidi quyét
dige muc tiéu trén, bai bdo tién hanh Pphan tich quy ludt dich chuyén ciia ddt da mé do
khai thac ham 106, dong thoi nghién ciru dé xuat dp dung cdc giai phap ky thudt va cong
nghé hop Iy nham tan thu tai nguyén than nam dwdi cdc céng trinh can bdo vé trén mdt
dat.

1. Mé dau

Nghién ctru quy hoach khai thac cua cac mo ham 16 ving Quang Ninh cho thiy, trong
qua trinh phat trién dién khai thac, cac mo6 phai dé lai mot trir luong 16n tai nguyén than nam
dudi cac dbi tuong can bao vé nhu song, sudi, duong day dién, cong trinh trén bé mit, v.v. khi
ap dung cong nghé khai thac véi giai phap pha hoa toan phan. Két qua phan tich danh gia tong
hop trir luvong than va dac diém diéu kién dia chat - k§ thuat mo cho thy, trir luong phai dé lai
nay chlem khéi lwong 16n (khoang 536,5 triéu tan) Trong do, trtr luong than nam dudi cac cong
trinh can bao vé trén bé mat nhu séng, sudi, ho chtra nudc, cong trinh cong nghi€p va dan dung,
cong trinh van hoa xa hoi khoang 387 triéu tan, trit lwong than nam dudi hodc ria cac moong 16
thién va chiu anh huong cta khai thac 16 thién khoang 149,5 triéu tan.[2]

Tai mot sb khu vuce, cdc mé da thuc hién viée di dan, dén by, giai phong mat bfmg dé
tién hanh khai thac than. Tuy nhién, tai mot s6 khu vuc viée giai phong mat bang khé thuc hién
dugc do cac nguyén nhan nhu mat d§ dan cu qué 16n hodc trong khu vuc cd cac cong trinh
khong thé di doi (cac di tich lich str, danh lam thing canh, cac cong trinh 16n, cac hd, song
sudi...) din dén viéc khai thac than sir dung giai phap pha hoa da vach, anh hudng dén bé mit
dia hinh 1a khong thye hién dugc.

Thuyc té khai thiac mo trong nhitng ndm vira qua cho thiy, da c6 nhiéu hién tuong cac
cong trinh, nha ctra trén bé mat bi bién dang, hu hai hodc pha hiy do anh hudng cua khai thac
hﬁm 16 bén dudi nhu: hién tuong dich chuyén 1am nghiéng cot dién cao thé 110 KV, bién dang
giéng dimg va xuat hién khe nut trén tuong nha dén ¢ cong ty than Mong Duong; hién tugng
sut lun gy xudng cap nghiém trong dudng 6 t6 1én mo Peéo Nai; su ¢d buc nudc va bun phay
FA va sut [tn toan bd tram quat & cong ty than Mao Khé; dich chuyén va bién dang bé mat 1am
hu hai hé thong duong ray & khu vuc khai thac thudc cong ty than Duong Huy; dich chuyén sut
lan pha hity bé mat khi khai thac than & khu vuc gidp ranh gitta mé Nai Béo va mo Ha Lam va
hang loat hién tuong sut 1an khac trén bé mat cac mo ham 16 ving Quang Ninh.[2]

Tir nhitng van dé trén c6 thé thay rang can thiét phai xem xét lya chon cac giai phap ky
thuat va cong nghé hop 1y dé khai thac phan trit luong nam dudi cac ~cong trinh can bao vé dam
bao an toan, bao vé mdi trudng va cac cong trinh lién quan, tan thu tdi da nguodn tai nguyén than
trong long dét.

2. Két qua nghién ciru trén thé gi6i va & Viét Nam

Kinh nghiém tai cac nudc c6 nén cong nghiép khai than tién tién trén thé giéi nhu Nga,

Ptic, Ba Lan, Anh, Trung Qudc cho thdy, ngay tir nhitng ndm sau Thé chién thir hai, viéc khai
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thac than phia dudi nhitng thanh phd, nhitng cong trinh cong nghiép va dan dung, nhimg dbi
tugng ty nhién nhu ao, hé, song, suéi, ... da tré thanh dbi tuong nghién curu, do dac, va da phat
trién thanh cong ca vé 1y thuyét ciing nhu thuc tién. Tai Ba Lan, nho nhimng thanh tyu trong
khoa hoc - ky thudt mo, dac biét trong pham tru du bao cac dai luong dich chuyen vé bién dang
bé mit, két hop voi su tién bd trong linh vyc thi cong, gia cb, bao tri cong trinh bé mit, nguoi ta
da khai thac trén dién rong phan via than nam trong cac tru bao vé, ké ca cac tru bao vé ddi voi
cac cong trinh ma sy 6n dinh nén méng rat quan trong nhu 16 cao, 10 luyén cbc, nha may dién.
Nho do, tir ndm 1950 dén nay, Ba Lan da khai thac dugc trén 2 ty tan than tir cac tru bao vé,
hang nam dong gop khoang 16 + 40% tong san lugng than ca nudc [1].

Tai bé than Donbass (Lién X0 cii), viéc khai thac dudi cac cong trinh can bao vé trén bé
mat dugc thuc hién bang phuong phap chén 16. Nham giam khdi lugng vét li¢u chén, cong tac
chen 10 toan phan bang phuong phéap tu chay chi sir dung ¢ nura dau 10 cho. Nira sau 10 cho
thuong dugc xép ciii lon hodc chén 16 timg phén.

Viéc Iya chon giai phap cong nghé khai thac phu hop v6i mdi diéu kién mo cu thé phu
thudc rat 16n vao dic diém quy luat dich chuyén bién dang dat ¢4 moé khu vue mo do, va muc
d6 bao vé ddi voi ddi twong trén bé mat. Chinh vi vay, dbi v6i ving than Quang Ninh, dé lya
chon dugc giai phap k§ thuat cong nghé hop ly khai thac phan trir luong than phia dudi cong
trinh can bao vé, trudc tién can hiéu rd quy lut va cac thong sb dich chuyén dit d4 mo dic
trung cho vung than Quang Ninh.

Dé hiéu rd van d& nay, thoi gian qua cac nha khoa hoc di tién hanh nhiéu cong trinh
nghién ctru tir nghién ciru 1y thuyét, phan tich tong hop kinh nghiém nudc ngoai dén nghién ciru
thuc nghiém trong phong thi nghiém nhu nghién ctru trén mo hinh vat liéu twong duong, trén
mo6 hinh s6 va nghién ctru bang quan tric ngoai thue dia.

Céc két qua nghién ciru trén da chi ra rang, quy luét dich chuyen dat da mo va bé mat
dia hinh do qua trinh khai thac thac ham 10, vé co ban dlen ra nhu sau: qua trinh khai thac 16 chg
lam thay d6i trang thai can bang trong khéi dat da, dat da c6 xu hudng dich chuyén dé tao ra
trang thai can bang méi. Dich chuyén nay s& khién phan dat d4 ngay phia trén 10 chg sup xuong
khoang khong g1an da khai thac thac, hinh thanh ving sap d6 16n. Bén trén ving sap do nay, cac
16p dat da bi udn cong, bé gay, hinh thanh ving tang d¢ nut né hay vung khe niit. Trén ving
khe nut la ving udn vong, noi cac 16p dat da gan nhu khong bi bé gy, nhung ubn vong xudng
hinh thanh bdn sut lan trén be mat. Trong nhiéu  truong hop, khi khai thac ham 10 & gan mat dat,
ving nat né c6 thé truc t1ep lan dén bé mit dat hinh thanh cac hd sut lun, cac bién dang béc
thang, khe nit 16n trén bé mdt dia hinh, gy d6 v&, bién dang hu hai d6i v6i cac cong trinh, dbi
tuong ton tai trén bé mat. Két qua quan trac ngoai thuc dia con cho thay goc dich chuyén co ban
theo duong phuong (8) bién ddi theo quy luat: khi do cimg dia tAng trong khu vyc khai thac
tang thi goc dich chuyén & theo duong phuong ting; khi do cung dia tang dat da giam thi goc
dich chuyen d theo duong phuong giam, it phu thude vao cac yéu t6 khac nhu goc déc via,
chiéu day via, toc do tién guong 1o chg khai thac. Cac goc dich chuyen khéc tuy thudc vao gbe
dich chuyén theo dudng phuong va cac yéu t6 nhu chiéu day via, goc ddc via, phu thudc 1an
nhau trong qua trinh dich chuyén.

3. Pé xuit gidi phap khai thac phan trir lwgng nam dwéi cac cong trinh cin bao vé

Trén co s& cac két qua nghién ciru dich dong tai ving than Quang Ninh, két hop véi
viéc phan tich, tong hop, khai quat hoa cac kinh nghiém & nudc ngoai, thoi gian qua da co nhiéu
giai phap dugc dua vao ap dung thir nghiém tai cac mo than ham 16 Viét Nam, nhu giai phap
khai thac chén 16 thw nghlem tai khu canh Nam mé Mao Khé, g1a1 phép khai thac dudi long
sudi Tay Vang Danh mé6 Vang Danh, g1a1 phap khai thac ving g1ap ranh khu di tich Yén Tu,
khai thac ria moong Khénh Hoa. Bing céc két qua nghién ciru va tinh toan chi tiét da cho thay
vige trién khai ap dung cic giai phap cong nghé trén 1a hoan toan kha thi trong diéu kién mo
ham 16 Viét Nam. Mic di, nim 2006 Cong ty than Mao Khé d3 trién khai ap dung thir nghiém
giai phap chén 10 tai 10 cho via 8 murc -25 + +30 khong mang lai hi€u qua do gi thanh khai thac
cao (tai thoi diém do6 khai thac 1 tan than ap dung cong nghé nay bi 16 90.779 dong, gia thanh
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khai thac mot tin than 1a 437.154 dong/tan) nhung thyc té gia ban than trung binh tang tur
346.375 dong/tan (nam 2013) 1én dén 1.468.000 dong/tan (nam 2013) thi voi kinh nghlem khai
thac clia cac mo trén thé g10’1 nhom téc gia dy bao sau 10 ndm nira viéc ap dung g1a1 phap nay
s& mang lai lgi nhuan cho cac mo ham 16 Viét Nam. Mt khac, vdi trir lugng than nam dudi cong
trinh can bao vé khoang 536,5 triéu tan thi véi gia ban hién tai néu khai thac s& thu lai hang tram
nghin ty dong cho nha nudc, gop phéan tan thu ti da tai nguyén khoang san ciia quoc gia. Bén
canh do, theo quy hoach phat trién nganh than, dén nim 2020 san hrong khai thac ham 16 du kién
1a 54,3 tri¢u tAn/ndm thi v6i trit lugng trén c6 thé dam bao kéo dai tudi tho mé hang chuc nam,
giai quyét cong an viée lam cho hang nghin nguoi lao dong Chinh vi vay, theo xu huong phat
trién thi viéc nghién ctru khai thac phan trit luong ndy ma giai phap chinh 1a sir dung chén 10 s&
mang lai hi¢u qua

Tuy vay, xét mot cach toan dién thi dé bao vé cac cOng trinh trén bé mit khi khai thac
trir luong than phia dudi thi diéu kién can va du 1a ap dung ddng thoi ca hai nhom giai phap sau:

- Nhom bién phép ky thuat cong nghe khai thac;

- Nhém gii phéap gia cuong két ciu cac cong trinh can bao vé.

Nhom bién phap ky thuat cong nghé khai thac dé bao vé cong trinh dya trén co s¢ ap
dung cac phuong phép khai thac dac bi€t nhu: khai thac voi diéu khién da vach bang phuong
phap chén 10, khai thic mot phan chidu day via hodc mot sd via trong cum via, dé lai cac try
than bao V¢, bb tri hop 1y cac 106 cho va trinh tu khai thac, v.v..

Diéu khién da vach bang phuong phap cheén 106 1a blen phap co ban va phé bién ap dung
& hau hét cac nudc trén thé gisi khi khai thac dudi cac cong trinh can bao vé trén bé mat, dic
biét tai Ba Lan, Nga, Ukraina, v.v... Trong nhiéu truong hop bién phap nay duoc sir dung rong
rai trong khai thac cac via than co tinh ty chay. Vi phuong phap chén 10, khoang khong gian
da khai thac theo toan bo chidu day via dugc lap day bang vt liéu chén, tuy nhién do tinh chat
co ngot cua vat liéu chén va do phuong phap chén nén khoang tréng khai thac thuong khong thé
dugc lap day toan bd, da vach dudi tac dung ctia ap lwc mé van ha xuéng mot khoang nhét dinh.
Trong hinh 1 thé hién so d cong nghé khai thac cot dai theo phuong véi diéu khién da vach
bang chén 10 toan phan, st du&’] vi chéng thily luc chéng giit guong khai thac.
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Hinh 1. So'do cong nghé khai thac cot dai theo phwong, diéu khién da vach bang chen lo
toan phan, su dung vi chong thuy lyc chong gitr guwong khai thac
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Giai phéap khai thac mét phan trit lugng cac via than bang cac guong 10 cho ngin va dé
lai tru than c¢d dinh gitta cac 10 chg co thé duogc ap dung trong diéu kién via than c6 chiéu day
dén 2,5 mét va goc doc dén 30°. Trong truong hop nay, chiéu dai 16 cho va kich thude cac tru
than bao v€ xac dinh phu thudc vao loai khoang sang va dg sau khai thac. Hinh 2 thé hién so dd
cong nghé khai thac voi phuong phap diéu khién d4 vach bang chén 10 timg phan theo phuong
via (a) va theo huong déc (b).
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a. Chén 1o tirng phan theo phwong cia via b. Chen lo tung phan theo hudng doc cia via
Hinh 2. So d6 céng nghé khai thic voi | phuong phap diéu khién dé vach
bang cheén o tirng phan

Cung v&i gidi phap chén 16 va khai thac timg phan via than c6 thé ap dung cac giai phap
ky thuat nhu: khai thac voi gidn cach vé khong gian va thoi gian mot cach hop 1y gitra cac
guong 10 khai thac trong nhom via; han ché tong chiéu day khau than cta cac via than duogc dua
vao khai thac trén ciing mot mirc khai thac; han ché toc do khai thac cua cac gwong 10 chg trong
nhom via than.

Nhom cac bién phap gia cuong két cau bao vé cong trinh duoc thyc hién trude, trong va
sau khi tién hanh cong tac khai thac ¢ phia dudi cong trinh nham giam bién dang cong trinh do
anh hudng cua khai thac. Cac bién phap co the thyre hién bao gdm:

+ Bién phap 1am giam bién dang nén mong cong trinh: dio muong diéu hoa, ranh sau,
khoan 16 khoan thang dimg va nhdi 16 khoan bang vét liéu d& nén ép, tach phan dat bé mat dé
xay ra bién dang truot khoi khdi nguyén dat nén, gia c6 nén dat mong;

+ Bién phéap diéu chinh tac dong bién dang trong méng cong trinh va Vi tri tiép xtic giira
cong trinh v6i mong: 1y b6t dat nén dudi cong trinh, giam strc chiu tai cua nén mong bang cac
phuong phép khac nhau, sir dung cac hop chit truong nd, dong ném gitra mong va nén mong,
bom ép cac dung dich dong cimg, hdn hop bé tong, vat liéu silicat, may dam rung, cit cac &
moéng, gia cuong tudng bang cac vat liéu dé gidn nd, xir Iy dt nén bang cac hop chat lam giam
ma sat va do dinh két.

+ Bién phap diéu chinh tic dong bién dang trong két cdu toa nha, cong trinh: dém thém
ném hay ¢p cac goi dd vao dat mong cong trinh, ép vao dat mong gbi d& nho cac vit neo, diéu
chinh chiéu day giita cc gbi d va moéng cong trinh, chia cit mong bang cac coc thang dung,
dong dém ném vao giira cac moéng nén va phan két cau kién bén trén, kich nang phan trén, lam
giam bdt cac cac vat li¢u trén tudng, coc, dd bot coc ném béng cac coc dung, 1ot lai ting phén
tudng va mit tng.

+ Bién phap gia ¢b két cAu: béng cac lién két lién két ngang va doc, giai bé tong cbt thép
dbi voi mong bang, tang khung chong, lam dé beé bang bé tong cdt thép giita moéng, 16p phu bé
tong c6t thép cho mong, thanh giang thép giita cac phan méng, mé rong tru cdt moéng, bao phit
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tuong thép hay bé tong cot thép, bom ¢ép vao tuong dung dich xi mang va keo dan, gia cb tiép
xic cac mat tuong, gia cd chd ndi, ting dién tich khop ndi, don do ket cau mai, nen cac giai
ngang ¢ cac muc khac nhau trong tuong, thanh giang thang dung, nam ngang, nam nghiéng,
doc, ngang thanh dam thép, bé tong cdt thép trong twong, thanh chéo, cot chéng, dém goc va
dém ngang khung chong tuong.

Tuy nhién, moi giai phap noi trén can duoc xem xét ap dung trong tung diéu kién mo va
nhu cau cy thé d01 v6i d6i tugng can bao vé trén bé mat. Chinh vi vay, dé ap dung cac giai phap
trén co hiéu qua can thiét phai phan loai cac diéu kién an toan clia cong trinh cn bao vé bé mit,
bao gom. diéu kién khai thac dudi nha cia va cong trinh dan dung; diéu kién khai thac than
dudi rimg cdy, rudng vuon va bai thai dat da; diéu kién khai thac than dudi cac d6i tugng chira
nudc.

4. Két luan

Tom lai, muc tiéu khai théc an toan va tan thu t6i da ngudn tai nguyén than nam dudi
céc cong trinh cAn bao vé tai cic mo ham 10 Viét Nam hién nay va trong thoi gian toi 1a rat
can thiét. Bang cac két qua nghién ctru da chirng minh rang, dé bao vé an toan cho cac cong
trinh nay thi viéc lam han ché sy sut lun ctia d4 vach khi khai thac than 1a giai phap don gian
va hiéu qua nhat. D6 1a khai thac két hop voi diéu khién d4 vach bang chén 10 hay dé lai cac
tru bao v¢ hodc két hop véi ca gia cd cac cong trinh phia trén. Tuy nhién, dé dat duoc muyc
tiéu phat trién bén viing, an toan va tan thu toi da tai nguyén nay thi cac giai phap trén can
phai nghién ctru va dua vao ap dung thir nghiém trong thoi gian toi.

TAI LIEU THAM KHAO

[1]. Zdzislaw Kulczycki, Kinh nghiém ctia nganh moé Ba Lan vé khai thac tru bao vé dudi
cac cong trinh dan dung va cong nghié¢p, 2007.

[2]. Béo cdo tong két D& tai: Nghién ctru lua chon céac giai phap ki thuat va cong nghé hop 1y
dé khai thac than ¢ cac khu vuc c6 di tich lich sir van hoa, cong trinh cong nghiép va dén
dung. Chu nhi¢m dé tai: PGS.TS. Phung Manh Pac. 2011.

SUMMARY
Solution for coal mining under the protected constructions to recover all resources
Tran Van Thanh, Le Quang Phuc, Dang Quang Hung
Hanoi University of mining and geology

To ensure the increasingly required output of underground coal mining and to recover
maximum unrenewable coal resources, the consideration of coal reserves laying under
historical, cultural, industrial, residential areas, and mixed areas by underground — surface
mining, or other mineral deposits under the prohibited areas for mining activities is necessary
in the current period. To reach this goal, the paper presents the analysis of the moving rules of
rocks due to the mining of underground coal mine, and proposes to apply appropriate
technical solutions and technologies for recovering coal resources and protecting
constructions on the the ground surface.

Nguoi bién tgp: PGS.TS. Pang Vii Chi
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THUC TRANG CONG NGHE KHAI THAC THAN
TRONG CAC MO HAM LO VA TRIEN VONG PHAT TRIEN

Tréan Vin Thanh, Lé Quang Phuc, Ping Quang Hung
Truong BPai hoc Mo - Dia chat

Tém tit: Hién nay, linh viee khai thac than bang phwong phap ham 1o dang dan tirmg
buoc dong vai tro quan trong trong Nganh than. Pé dap ung dwoc yéu cau tang san
lwong, trong nhitng nam qua, cac Cong ty khai thac than ham 1o da déc biét chii trong
trong céng tdc dau tw déi moi cong nghé va thiét bi phuc vu cong tac dao 1o ciing nhuw
khai thac. Nhin chung, cac loai hinh cong nghé hién da va dang dap dung khai thac la
phit hop véi nhitng déic diém va diéu kién dia chdt - ky thudt cia cdc mé than ving
Qudng Ninh. Tuy nhién, vé trinh do cong nghé khai thac hién tai van con thi cong la
chinh. Vigc co gioi hoa trong cdc khau quan trong nhu: dao, khdu, chong van con han
ché. Chinh vi vdy, voi viéc doi moi cong nghé trong thoi gian qua va dinh hudng cho cac
nam tiép theo mé ra nhiéu trién vong cho sw phdt trién ciia nganh.

1. Mé dau

Trong nhing nim qua, nhd mé hinh t6 chirc, chién lugc phat trién cing véi co che > quan
ly phu hop, Vinacomin dé mau chéng phat huy hiéu qua, giai phong nang luc san xudt san co,
ddng thoi phat trién cac nang luc san xuat moi, dua nganh than ting budc phat trién. San lugng
khai thac than da tang hon 5 lan, tir 9,4 triéu tAn nam 1995 1én 48,3 triéu tdn nam 2011. San
luong ti€u thy ting gﬁn 6 1an, tir 7,6 triéu tan nam 1995 1én 44,7 triéu tin ndm 2011. Muc tang
truong san luong san xuat va tiéu thy binh quan trong cac nim qua tuong ung 1a 10,8% va
11,7% (xem hinh 1) [4].

Trong d0, san luong khai thac ham 1o di ting gan 9 lan, tir 2,4 triéu tin nim 1995 1én
21,4 triéu tAn ndm 2011; san luong khai thac 10 thién cling tang gﬁn 4 1an, tir 6,9 triéu tAn nim
1995 1én 26,1 triéu tin ndm 2011 (xem hinh 2) [4].

Theo Quyét dinh cta Thii tuéng Chinh phii vé Phé duyét Quy hoach phat trién nganh than
dén nam 2020, c6 xét trién vong dén nam 2030 [1], san luong khai thac than sé ting nhanh dé
dap tmg nhu ciu than trong nudc, tir 48,3 triéu tdn nam 2011 1én 64,1 triéu tAn ndm 2015 (trung
binh 6,4%/nim), 71,4 triéu tAn nim 2020 (ting 25,2% so voi ndm 2015) va dat khoang 80 triéu
tAn nam 2025. Trong d6, san luong than khai thac ham 16 s& tang dén tr 21,4 triéu tAn nam 2011
1én 39,8 triéu tin nam 2015, dat 54,3 triéu tin ndm 2020 va chiém trén 80% tong san luong toan
nganh vao nam 2025. San lugng than khai thac 10 thién s€ giam dan tr 26,9 triéu tAn nam 2011
xudng 23,6 triéu tAn nam 2015, va giam con 16,4 triéu tan nam 2025. Nhu vy, trong tuong lai
cac mo ham 10 sé 1a cac don vi dong gdp san luong khai thac chi yéu cho Vinacomin.

Bén canh viéc san lugng khai thac than khong ngimg tang truong voi toc do cao, hang loat
céc chi tiéu kinh té - k¥ thuat da tang nhiéu lan so v&i nam 1995. Cu thé, trong khai thac ham 16:
nang sut lao dong ting hon 3 1an, tir 1,2 + 1,8 tn/cong ndm 1995 1én 3,5 + 7,25 tAn/cong nim
2011; khéi luong mét 1o dao méi trong nim ting 5.4 lan, tir 71,1 km dudng 10 nim 1995 1én
382,5 km dudng 16 ndm 2011. Trong khai thac 16 thién: khdi lugng dat boc tang 10,5 1an, tir
26,1 tricu m3 nam 1995 1én 273,8 triéu m3 nam 2011 [4].

2. Hién trang cong nghé khai thac than him 10

Trong vai nam trd lai ddy, san lugng than khai thac tir cac mo ham 10 ving Quang Ninh c6
téc do tang trudng cao, tir 2,4 tridu tin nam 1995 1én 21,4 tridu tin nam 2011 twong Gmg véi
muec tdng binh quan khoang 14,7%/mam [4].
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Phan bd san lugng than ham 16 theo loai hinh cong nghé trong nin 2012 va 2013 xem hinh 3
[4].

50
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Hién nay, toan tdp doan c6 khoang 68.439 lao dong lam viéc tai cac cong ty/mo khai
thac ham 16. Trong d6, s6 lao dong tham gia san xudt than 13 44.468 ngudi, chiém 65,1%, s6 lao
dong phu tro 13 15.896 ngudi, chiém 23,3%, sb lao dong quan 1y 1a 7.985 nguoi, chiém 11,7%
[2].

bé dat dugc san lugong theo ké hoach, cac mo than him 10 hién dang ap dung cac so dd
cong ngh¢ khai thac co ban sau:

- Cot dai theo phuong, diéu khién da vach bang pha hoa toan toan phan, chdng gitr
guong khai thac bang cot thuy lyc don. San luong tir cac loai hinh cong ngh¢ nay chiém
17,06% tong san lugng khai thac ham 10. M6t sb chi tiéu kinh té ky thuat co ban dat dugc: chiéu
day via khai thac 1,3 + 2,5 m; gbc dbc via < 35° chiéu dai 10 chg 60 + 140 m; chiéu dai theo
phuong khu khai thac 100 + 800 m; cong suat khai thac 100.000 + 150.000 T/ndm; ning suét
lao dong 2,7 + 3,1 T/ngudi.ca; ton that khai thac 20 + 30%. [3]

- Cot dai theo phuong, diéu khién déa vach béng cac dai tru than bao v¢ trong diéu kién
da vach kho sap d0, chdng giit guong khai thac bang vi chdng gb va cot thuy luc don, khau than
béng khoan nd min. Cac chi tiéu kinh té k¥ thudt co ban dat dugc: chiéu day via 2,2 + 2,8 m;
goc dc via 20 + 250; chidu dai 16 chg 80 + 120 m; chiéu dai theo phwong khu khai thac 500 +
800 m; cong suét khai thac 80.000 + 120.000 T/nim; nang suét lao dong 2,5 + 3,5 T/ngudi.ca;
t6n that khai thac 40 + 45%. [3]

- Cot dai theo phuong ha tran than noc, chdng giir guong khai thac bang gia thuy lyc di
dong hoic gia khung thay luc di dong, khau than bang khoan nd min. San luong tir cac loai hinh
cong nghé nay chiém 44,55 % tong san lwong khai thac hiam 10. M6t s6 chi tiéu kinh té k¥ thuat
co ban dat dugc dbi voi chong gitr gwong khai thac bang gia thay luc di dong va gia khung thary
lu:c di dong: chiéu day via 3,5 + 6 m (thadm chi 8 + 10 m); goc dbc via < 450; chiéu dai 16 chg 60

+ 140 m; chiéu dai cot khau theo phuong 150 = 600 m; cong suat khai thac 120.000 + 180.000
T/nam nang suat lao dong 4 + 6 T/ngudi.ca; ton that khai thac 25 + 35%. [3]

- Chia 16p ngang nghiéng, chéng giit guong khai thac bang gia thuy lyc di dong, khau
than bang khoan nd min. San lu:orng tir cac loai hinh céng nghé nay chiém 10,01 % tong san
lugong khai thac ham 10. Mot sb chi tiéu kinh té ky thuat co ban dat duoc: chiéu day via 3,5 + 8
m; goc dbc via 1on hon 450; chiéu dai theo phuong 150 + 700 m; cong sudt khai thac mot phan
tang 40.000 = 50.000 T/nim; ning suat lao dong 2,5 + 4 T/ngudi.ca; chi phi mét 16 chuan bi 20
+30 m/1000T; chi phi thudc nd 100 + 150 kg/1000T; ton that than 20 + 30%. [3]

- Lo doc via phan tang, chdng giir gwong khai thac bang gia thiy luc di dong, khiu than
bang khoan n6 min. San luong tir cac loai hinh cong nghé nay chiém 2,93 % tong san luong
khai thac hAm 1. Mot sb chi tiéu kinh té ky thuat co ban dat duoc: chiéu day via < 3,5 m; goc
ddc via > 450; chiéu dai cot khau theo phuong 100 + 300 m; cong suét khai thic mot phan tang
25.000 + 35.000 T/niam; ning suat lao dong 2,5 + 3,5 T/ngudi.ca; chi phi mét 16 chuan bi 30 +
40 m/1000T; ton that than 25 + 35%. [3]

- Cong ngh¢ khai thac khau budng, chong giit guong khai thac bang vi chdng gd, khau
than bang khoan né min. San luong tir cac loai hinh cong nghé nay chiém 2,99 % tong san
luong khai thac ham 10. Mot sd chi tiéu kinh té k¥ thuat co ban dat dugc: chiéu day via 3 + 6 m;
goc doc via > 400; cong suat khai thac 40.000 + 60.000 T/ndm; ning suit lao dong 3,5 + 4
T/ngudi.ca; ton that than 45 + 55 %, chi phi g6 35 + 40 m3/1000T. [3]

- Cong nghé co gidi hoa dong bo, khai thac bang may khau combai két hop véi gian
chdng ty hanh. San luong tir cac loai hinh cong nghé nay chiém 5,69% tong san lugng khai thac
ham 16. Mot sb chi tiéu kinh té ky thuat co ban dat dugc nhu:

+ Ddi véi cac 10 cho chong bang gian chdng tu hanh, khiu than bang may khiu combai,
chiéu day via 2,4 + 2,8 m; goc dbc via < 350; chiéu dai 16 chg 130 m; chiéu dai cot khiu theo
phuong 450 m; cong suat khai thac 400.000 T/ndm; ning suét lao dong 10 + 16 T/nguoi.ca; ton
thit khai thac 20 + 30%. [3]
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+ DPbi v6i cac 16 cho chéng bang gian chéng tu hanh c6 két cau thu hdi than ndc, khau
than bang may khiu combai, chiéu day via 6 + 8 m; goc doc via < 350; chiéu dai 16 chg 100+
120 m; chiéu dai cot khiu theo phuong 300 + 500 m; cong suat khai thac 400.000 T/nam; ning
suat lao dong 10 + 15 T/ngudi.ca; ton that khai thac 20 + 30%. [3]

- Cong nghé co gidi hoa dong by, sir dung t6 hop gian chdng 2ANSH cho cac via mong,
day trung binh dbc ding. San luong tir cac loai hinh céng nghé nay chiém 1,35% tong san
lwong khai thac ham 16. Mot s chi tiéu kinh té k§ thuat co ban dat dugc nhu:

+Dbi v6i 10 cho st dung t6 hop gian chong 2ANSH ¢ Mao Khé: chiéu day via 2,0 + 2,2
m; goc dbc via > 450; chiéu dai 10 chg 60 m (chiéu dai cot khiu theo phuong 60 m); chiéu dai
¢t khau theo chiéu dbc 120 + 140 m, cong suét khai thac 125.000 T/nam; nang sudt lao dong
5,0 T/ngudi.ca; ton that khai thac 15,8%, chi phi g& 30m3/1000 T, Chi phi dau nhii hoa 52
kg/1000 T. [3]

+ Ddi v6i 10 cho sir dung to hop gian chéng 2ANSH ¢ Hong Thai: chiéu day via 1,8 +
2,2 m; goc dbc via > 450; chiéu dai 10 cho 60 m (chiéu dai cot khau theo phuong 60 m); chiéu
dai cot khiu theo chiéu doc 180 + 200 m, cong suit khai thac 80.000 + 120 000 T/nam; nang
suat lao dong 3,0 + 4,0 T/ngudi.ca; ton that khai thac 12 + 15 %, chi phi gd 40m3/1000 T, Chi
phi dau nhii hoa 60 + 70 kg/1000 T. [3]

- Ngoai ra con ap dung mét s6 so d6 cong nghé sir dung vi chéng bang gd khai thac tin
thu va khiu vét tai mot sé cac khu vuc ctia cac mo. Song san luong tr loai hinh cong nghé nay
khong 16n 1,77% tong san lugng khai thac ham 16. M&i mé tham gia san luong tir 10 = 60 ngan
tAn/nam.

Thuc té hién nay, dai by phan san lugng khai thac tir cac so dd cong nghé cot dai theo
phuong khiu mét 16p toan bo chiéu day via, cot dai theo phurong ha tran than, chia 16p nghiéng
va chia 16p ngang nghiéng chiém trén 85,6 % san luong khai thac ham 16. Nhin chung, cic so
dd cong nghé khai thac trén da dap tng trong diéu kién dia chit - k§ thuat mé cac mé ham 1o.
Chinh vi vay dé tiép tuc tang san lugng va nang cao murc d an toan ciia cac so do cong nghé
nay can tiép tuc tap trung dau tu d6i méi cac thiét bi co gisi hoa phu hop theo huong khau than
bang may, chéng 16 diéu khién d4 vach bang cac vi chong thiy lyc va cac dan chong tu hanh.

Vé cong nghé dao chong 10, nhitng ndm gan day cac duong 10 chuan bi dugc dao chu
yeu biang cong nghé khoan nd min. Trong cac duong 16 da sir dung chu yéu 1a cac may khoan
cam tay c6 chin d& chay bang khi nén nhu may khoan PR-24, PR-30, PP-53 ctia Lién X6 (cii)
hodc cic may khoan tay cua Trung Qudc loai YT-25 hodc 7655, may khoan ciia Thuy Sy SIG
loai PLB-241K,v.v... Trong cac duong 16 dao trong than chu yéu st dung cac khoan dién cidm
tay. Thudc nd sir dung trong dao 16 chu yéu 1a cac loai AH-1 va tai mot s guong 10 da khong
nguy hiém vé khi sir dung loai thuéc n6 P-113, NT-13. Thudc né6 AH-1 c6 sirc cong nd thap 250
+ 260 cm3 phu hop khi dao 16 trong than hodc qua da mém yéu co f < 4. Khi guong 10 ddo qua
da cung (f > 4) sir dung loai thudc nd nhii trong P-113 ¢6 strc ¢éng nd 320 + 330 cm’ hodc
thudc nd NT-13 véi stc cong nd 280 + 320 cm’ hidu qua phé da dugc cai thién hon.

Cong tac xuic bdc tai cic mo than ham 16 chi yéu bang thu cong 1a chinh nén ning suat
rat thip, anh hudng nhidu dén toc do dao 16. Mot sb thiét bi be xuc ciia Lién X6 (cil) sir dung
d3 hét khau hao. Xuc bdc dit d4 sau khi né min duoc tién hanh theo hai dang cong nghé xtc thu
cong van chuyen bang goong va xilic bing mdy c6 hodc khong c6 bang tai dudi, van chuyén
tuong tng bang goong hodc doan goong. Pdi véi khau xtc bdc bing may thudng str dung cac
may xuc lat hong hodc 14t sau hodc may cao vo.

Cong tac chdng git cac duong 16 chu yéu st dung cac loai khung chéng lap ghép,
thuong khong ¢ nhimg bién phap co gidi hoa cong tac lap dung ma chu yéu thyc hién bang thu
cong. Day la mot trong nhimg nguyén nhan dang ké lam giam tdc do dao 16. Thoi gian gan day
v6i viée ting cuong dp dung céc loai hinh két ciu chng neo, bé tong phun c6 kha ning co gidi
hoa cao hon trong thi cong dé giup cai thién nhiéu khau chéng gitr duong 10.
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Vi hién trang cong ngh¢ dao 10 nhu trén, tbc d6 dao 1o da trung binh dat 35 + 50
m/thang va dio 10 than dat 80 + 100 m/thang. Tdc d6 dao 10 nay khong dap (mg nhu ciu ting
san luong & cac mo ham 1.

Pé cai thién tinh hinh trén, véi muc tiéu nang cao tde do dao 10 dap tmg nhu cAu mo
rong dién san xuét phu hop véi tdc do khai thac, thoi gian qua mot sé mo ciing da trién khai ap
dung co gidi hoa dao 16 trong than bang may combai AM-45 va AM-50Z. Co gidi hoa dao 10
béng maéy lién hop da chimg minh c6 hiéu qud, toc do dao 10 tang 1én rd rét. Vi du, guong 1o
doc via tai Cong ty than Vang Danh dat toc do 325m/thang, téc do ngay dat 15 Am/ngay-dém,
binh quén 11,96 m/ngay-dém. Cac chi tiéu kinh té k¥ thuat dé ra cua cac dy an, dong thot cai
thién diéu kién lao dong, giam rui ro, giam chén dong do khung phai st dung thudc nd, giam
thiéu tac dong x4u dén moi truong.

3. Pinh hwéng khai thac va trién vong phat trién [2] ‘

Céc két qua dat dugc nhu trén chu yéu 1a do doi moi cong nghé dao 16 va khai thac:
trong 16 chg chuyén tir chong 10 bang gd sang céc loai vi chdng thity luc, budc dau ap dung ban
co giol va co gioi hoa ddng bo; trong guong 10 chuan bi ting cuong cac thiét bi khoan va bdc
xuc va bude dau ap dung hang loat cac may dao 10 than.

Tuy nhién, phan tich sdu vé ban chit d6i méi cong nghé va cac chi s6 dat duoc thi mirc
ting truong vira qua moi dam bao dat yéu cau so v6i qua khr nganh than nhimg nam giai doan
trude 2013, con so voi yéu cau hién nay va twong lai 5 + 10 nam t6i theo quy hoach phat trién
nganh than dé dugc thu tudng chinh phu phé duyét thi kho c6 kha nang dap img duoc dan to1
phai mé nhleu dién san xuat didu d6 1a trai voi viée dinh hudng tap trung hoa san xuét va can
phai giai quyét hang loat vin de co ban lién quan dén doi moi cong nghé khai thac than.

Trudc tién phai thdy rang, mac du c¢6 nhitng budc tlen moi vé ky thuat, nhung ban chat
cong ngh¢ khai thac hién nay van la phuong phap khoan ) min thu cong - gan lién véi viéce to
chuc san xuat khong lién tuc va cac khau cong doan san xut thu cong nang nhoc, vi vy san
luong va nang suét lao dong dat dugc chua cao. Pé dat dugc cong sudt mo 16n van phai mo
nhiéu dién dé khai thac dong thoi & nhiéu 10 cho, dan dén mic do tap trung hoa san Xuét & cac
mo con rat thip. Mirc d6 tap trung hoa san xuat ¢ lién quan chit ché véi gia thanh va ning suat
lao dong. Kinh nghiém cac nudc c6 nganh than phat trién cho thay: khi mirc d6 tap trung hoa
san xuit cang cao thi gia thanh khai thic cang giam va ning suét lao dong dugc nang 1én. Nhu
vay, khi san lugng 10 chg cang cao voi mdt cong sudt mo nhat dinh thi muc do tap trung hoa
cang cao, ning suat lao dong cang cao va gia thanh san xut cang giam. Day 1a yéu to rat co ban
can phai duoc tinh dén trong qua trinh d6i méi cong nghé.

Mot van dé khac 1a cong nghé khai thac bang phuong phap khoan nd min thi cong du
co st dung cac loai vi chéng thiy lyc, mirc 6 an toan c6 cao hon nhiéu so véi chéng gb nhung
van chua gial quyet trigt dé cong tac chdng giir va diéu khién ap lyc mo trong 16 cho. Trong cac
106 cho nay van tiém 4an nhiing tai nan lao dong co thé xay ra lién quan dén cac cong viéc khau
guong, di chuyén cot, chuyén mang cao hoic diy mang, pha hoa didu khién da vach, v.v.
Nhitng nim vira qua con xay ra hang loat cac vu tai nan lao dong chét nguoi xdy ra trong 1o chg
tir cic nguyén nhan nhu: tut noc 10, sap d6 do dleu khién da vach, di chuyén cot chdng, v.v..
Nguyén nhan sau xa cua nhing vu tai nan co thé Van 1a do cong ngh¢ khai thac hién tai (cong
nghé khai thac thii cong, khoan nd min) Van con tiém an nhimg nguy hiém khong ludng hét
dugc va xay ra khéng phu thude vao ¥ mudn quan ly cta con nguoi. Trong khi do, ¢ cac 1o chg
co gi6i hoa, do kha ning chdng giir va diéu khién da vach cua cac loai dan chong cao nén diéu
kién lam viéc va muc do an toan cua cong nhan trong 16 chg dugc nang Ién rat nhiéu tir d6 han
ché dang ké duogc cac vu tai nan.

Mot khia canh nira 1a tinh hi€u qua cua céc cong nghe khai thac hién dang ap dung. So
véi trude day cac so dd cong nghé khai thac hién nay véi viée ap dung cac loai cot chdng thuy
luc va ca cong nghé ban co gidi hoa va co gidi hoa dong bd da mang lai hiéu qua to 16n cho
nganh than do giam chi phi san xuét va tiét kiém duoc tai nguyén than. Tuy nhién, tiém niang dé
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nang cao hiéu qua hon nira cta cac so dd hién nay dang ap dung la viéc ning cao mirc do co
gi6i hoa khiu than va dao 16 theo hudng cong ngh¢ ban co gi6i hoa va co gidi hoa ddng bo.

Theo chu truong phat trlen bén viing nganh than thi mot trong céc yéu t6 quan trong la
ting ning suét lao dong, giam sb coéng nhan tryc tiép lam viéc trong ham 16. Gia sir néu khai
thac toan bo san luong cic mé ham 16 bang 10 cho ap dung khoan nd min thu cong, chdng gitr
bang gia khung véi cong suat khai thac nhu hién nay (180 ngan tAn/niam), theo quy hoach khai
thac can thiét phai tang s6 lwong tir 127 10 cho hién nay 1én 226 10 cho nim 2015 va 364 10 cho
nam 2025 méi c¢6 thé dap tng yéu cau ting san lugng. Tuong tmg v6i diéu nay thi s lao dong
s& tang 1,78 lan (khoang 32.250 cong nhan) vao nam 2015 va dat 2,86 lén (khoang 50.400 cong
nhan) vao nam 2025 so v6i hi¢n nay. Do vay, dé dam bao han ché tiang s6 lugng cong nhan khai
thac, dong thoi dap Gmg nhu cau ting san luong nhat thiét phal d6i mai va trién khai cong nghé
tién tién vao trong khai thac ham 10 hién nay va céc nam tiép theo.

Mot van dé mau chét khac 1a kha ning dam bao mirc luong ngiy cang ting cia cong
nhan lao dong. Thoi gian vira qua, sé luong céng nhan khai thac ham 10 bo viéc ¢6 xu hudng
tang cao; theo théng ké chua diy du, chi tinh tir nam 2008 dén thang 9/2010, tong cong co
6.850 tho 10 bo viéc ma nguyén nhén chinh la do cong viéc nang nhoc, cong tac an toan con han
ché va murc lwong tang chua tuong thich v6i xu hudng phat trién hién nay. Do d0, viéc ap dung
16 chg co gidi hod c6 nang suat lao dong cao, tiéu hao nhan coéng thap sé& 1a giai phap thiét thuc
lau dai 6n dinh lao dong va san Xuét clia mo.

Céc thiét bj co giéi hoa hién nay cha yéu phai nhap khau tir nudc ngoai dan dén chi phi
cao vao gia thanh khai thac, hon nira lai khong chu dong duoc san xuit do cong tac sta chita va
thay thé thiét bi kho khin. Cac day chuyén thiét bi chi 4p dung dwoc cho mét diéu kién cun thé
ma chua c6 kha ning mé rdng ra cac diéu kién khac ctia mo. Do dé, can day manh phat trién co
khi héa trong nude nham timg bude lam chu qua trinh thiét ké, ché tao va san xuat phu hop voi
diéu kién dia chit ky thuat mo Viét Nam, giam phu thu¢c nhép ngoai thiét bi co gidi hoa.

Ttr nhimng phén tich trén cho thay: dé phat trién nhanh, an toan va hi¢u qua cac mo ham
16 dap mg v6i nhu cau vé san lugng trong chién lugc phat trién ctia nganh trong cac nam toi,
khau dot pha van la cong ngh¢ ma cu thé 1a d6i moéi tan gde cong ngh¢ khai thac. DPo6i mai cong
nghé ¢ day thyc chit 1a co khi hoa cac khau cong nghé chu chot: khau than, chdng 16 va diéu
khién da vach, thay thé phuong phap cong nghé khoan nd min bang phuong phap co gioi hoa
tao ra sy thay ddi co ban vé chat cua loai hinh cdng nghé¢, tao ra bude nhay vot ve trinh do cong
nghé va nang cao cac chi tiéu kinh té k¥ thuat.

4. Két luan

Tom lai, myc tiéu chién luoc phat trién khoa hoc cong nghé khai thac ham 16 trong giai
doan tiép theo 1a rat 16n. Cung véi d6 1a muc tidu tang san luong dap tmg nhu cau nén kinh té
Qudc dan, dam bao khai thac c6 hiéu qua, kinh té, tiét kiém va sir dung tong hop tai nguyén, an
toan mo va bao vé moi truong.De dat duoc diéu nay, cac hoat dong khoa hoc cong ngh¢ phai
tap trung dut diém hoan thién cong ngh¢ khai thac hién tai voi nén tang 14 phuong phép khoan
nd min. Mt khac, phai tién hanh tich cuc nghién ctru d61 méi cong nghé, ap dung céc loai hinh
cong nghé co gidi hoa phu hop voi cac diéu kién dia chat phirc tap ving Quang Ninh va trién
khai thyc hién theo cac ndi dung co ban sau:

- Panh gia trinh d6 cong ngh¢ ¢ tat ca cac mo ham 10, nhdm xéac dinh thuc chat vé hién
trang cong nghé & timg doanh nghiép mo va xac dinh muc tiéu nang cao trinh d6 cong nghé dé
tir d6 ¢6 10 trinh dau tu va quy hoach phu hop.

- Dac bi¢t chu trong cong tac diéu tra, tham do bd sung dé nang cao do tin cdy tai li¢u
dia chét va tién hanh nghién ctru danh gia téng hop didu kién dia cht - ky thuét cac khu vyc via
du kién ap dung cong nghé thiét bi moi, dong thoi phai lya chon duge dong bo thiét bj phu hop
v6i didu ki¢n ap dung cu thé. bay la yeu t6 quan trong quyet dinh hiéu qua dau tu méi. O day
truge tién can co sy danh gia tong thé diéu kién dia chat mo, gan v6i ké hoach phit trién san
xuit dé xac dinh xu hudng ap dung céc loai hinh cong nghé thiét bi méi trong timg mo, tir do
tap trung d6i moi trong diém, sau d6 nhan rong két qua cho cac noi khac co diéu kién twong tu.
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- Pau tu thiét bi - Cong nghé méi ludn phai gin lién v6i dao tao, huéng din quy trinh
cong nghé khai thic, quy dinh van hanh va bao quan vat tu thiét bi, huéng dan s dung, sira
chtra thay thé, cac _bién phap ky thudt an toan va trach nhiém ca nhén trong day chuyén cong
nghé. Pong thoi, cin dic biét quan tim dén cong tac stra chita, bio dudng thudng xuyén.

TAI LIEU THAM KHAO

[1] Quy hoach phat trién nganh than dén nam 2020, c6 xét trién vong dén nam 2030. Cong ty
C6 phan Tu vin Pau tu M6 va Cong nghlep Vinacomin, nam 2012.

[2]. Nghién ctru d6i méi cong nghé va thiét bi nham dap ing nhu ciu ting san lugng cac mo
than ham 16, TS. Phing Manh Déc, Vién KHCN Mo - 1997.

[3]. Tong hop cac chi tiéu kinh té k¥ thuat dat dugc cta cac mo than ham 16 trong nam 2010;
Tai liéu tong hop ciia Tap doan Than - Khoang san Viét Nam, nam 2010.

[4]. Bao céo tham luan Tai hoi nghi cua TKV: “Péanh gia két qua ap dung cong nghé co gidi
hoa khai thac ham 16 va trién vong phat trién trong Tap doan Cong nghiép Than — Khoang san
Viét Nam”. Vién KHCN M6 nam 2012.

SUMMARY
Real situations and prospecting developments of underground coal mining
in Quang Ninh
Tran Van Thanh, Le Quang Phuc, Dang Quang Hung
Hanoi University of Mining and Geology

Currently, the field of underground coal mining is gradually playing an important role
in the coal industry. To meet the requirements of increased production, in recent years, the
underground coal mining companies have paid special attention to invest new and innovation
technologies and equipment for the mining and tunneling. Generally, these types of
technology have been operated in accordance with the characteristic and geological conditions
- technique of underground coal mines in Quang Ninh. However, the current technology is
still mainly the man craft. The mechanization in key processes such as: digging, mining,
supporting is still limited. Therefore, with the technological innovation in recent time and the
orientation for the next years, this innovation will open up many prospects for the
development of the coal industry.

Nguoi bién tgp: GS. TSKH. Lé Nhuw Hung
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Tuyén tdp béo cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Pia chat, Ha Noi, 14/11/2014

GIAI PHAP NAN G CAO HIEU QUA CONG NGHE KHAI THAC

TRONG PIEU KIEN VIA DAY, DOC PUNG O CONG TY THAN MAO KHE

Nguyén Vin Thinh, Nguyén Cao Khii, Pham Thi Nhung
Truong BPai hoc Mo - Dia chat

Bui Pinh Thanh, Cong ty than Quang Hanh - TKV

Pham Thanh Hai, Pao Trong Cwong, B6 Cong Thuong

Tém tat: Mo than Mao Khé thudc khu vuec Dong T riéu- Qudng Ninh ¢é ddc diém dia
chdt khé phirc tap voi cdc via than ¢é géc doc 16n, ddc biét la khu vue canh Nam cua
mé chiém mét triv lwong lon cac via than co chiéu day va goc doc 16m. Dé khai théc
nhitng via than nay can co nhiing cong nghé khai thac phu hop nham giam gid thanh
khai thac, nang cao mirc do an toan trong san xudt va glam 1y 1¢ ton that la it nhat.
Hién nay dé khai théac nhitng via c6 diéu kién nhw vdy, mo than Mao Khé dang ap
dung céng nghé khai thdc bang khoan né min, dp dung hé thong khai thac lo cho
ngang nghiéng, tuy nhién hiéu qua khai thac chwa cao va ton that than khai thac la
tuwong doi Ion, thong gio cho cac lo cho nay kho khan va diéu kién vi khi hdu khong
dam bao(nhiét do cao vuot qua gioi han cho phep nong dé bui phat sinh vieot qud gioi
han cho phép). Bai bdo dd dé xudt nhitng gidi phap cong nghe khai thdac hop ly dé
nang cao hi¢u qua khai thac cac via than day, déc dwng & mo than Mao Khé. Tir két
qua nay khi dwoc trlen khai vao thiee té khai thdc ciia mé than Mao Khé sé mang lai
hiéu qua khai théc tot hon va tir d6 cé thé lam co s dp dung cho cdc via c¢é diéu kién
twong tw o cac mo khac.

1. Vi tri dia 1y va diéu kién dia chat
1.1. Vi tri dia ly

Mo Mao Khé thudc huyén Pong Triéu, nim ¢ ddy ndii vong cung Pong Triéu co toa do:
e 106°33°45” - 106° 41°15”* Kinh d6 Déng;

©21°02°33°-21°06°15"" Vi do Bic.

Pham vi khu mé tir tuyén [ dén tuyén XV, dién tich xép xi 40km?, duoc gi6i1 han:

- Phia Pong giap xa Pham Hong Thai;

- Phia Tay giép xa Kim Son;

- Phia Nam glap thi trAn Mao Khé;

- Phia Béc giap xa Trang Luong.

Cach Ha N6i 105km vé phia Tay, cach Hon Gai 58km vé phia Pong, cach Hai Phong

30km vé phia Nam. ]
1.2. Dac diem cdac via than doc dieng tai mo than Mao Khé

Hinh 1. Mt cdt thé hién thé nam cdc via than khu Cdanh Nam
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Céc via than day, déc dimg ciia mo than Mao Khé tap trung cha yéu ¢ khu vuc canh
Nam ciia mo, duoc gioi han boi dut gdy FA ¢ phia Bic va dut giy FB ¢ phia Nam. Tram
tich & khu vuc ndy mang tinh phan nhip. Thanh phin gém cic d4 vun tho: San két
chiém 35%; Cat két chiém 46%; Da sét két chiém 10%; Sét than va than chiém 10%. Cac via
than, cac tip d4 tao don nghiéng cim vé phia Nam kha déc tir 45° dén 60°, co chd 70°, 80°.
Trong tap c6 13 via than, cic via tham gia tinh trir lugng gém via6,7,8,8a,9,9a, 10.

2. Panh gi4 hién trang cong nghé khai thac via day, ddc ding tai mé Mao Khé

Trudc ddy mo than Mao Khé da timg dua vao ap dung khai thac thir nghiém bang
cong nghé khai thac st dung dan chdng cung khau than bang khoan nd min, dé khai thac
céc via day, doc dung. Tuy nhién, cong nghé ndy co nhitng nhugc diém r 4 t khé khéc phyc 1a
khéi luong ddo 10 chuan bi 16n va kho thi céng cling nhu bao vé chiing. Chinh vi nhuge diém
nay ma ngay nay nokhong con duge ap dung & cac mé ham 1o Viét Nam.

Hién nay cong ty than Mao khé dang ap dung cong ngh¢ khai thac ngang nghiéng tai
via 8 canh nam tang -80/+25 khu vyc khai thac phan via day dbc dung phan b trong
pham vi tu tuyen 1T dén tuyen IX chleu day via thay 601 tr 4,5 dén 10,35m, trung binh 1a 7,4
m. Goc doc via thay doi tir 50° dén 65° , trung binh 58°. Trong mdi 16p co tir 0 dén 5 16p da
kep, chiéu day d4 kep thay doi tir 1,12 dén 3,44m, trung binh 2,28m. Trong do6 chiéu
cao khau guong lo cho ngang nghleng 1a 2,2 va chiéu day 16p than ha tran 1a 52 m. Lo
cho ¢6 chiéu dai 5,0, dugc chong gitr bang gia thuy lyc di dong XDY- 1T2LY, khiu guong 10
cho bang khoan nd min va ha trin than bang tu sap.
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Hinh 2. Hé thong khai thdc chia 16p ngang nghiéng

Cong tac to chic san xuat: Cong ty bd tri t6 chir 3 ca khau 1 chu ky, khdi luong
cong viéc mot chu ky bao gom tién d6 khiu guong ( tién d6 0,8m) va mot 1an thu hdi than noc,
tién d6 0,8m.
Viéc ap dung so dd cong nghé khai thac ny c6 uu va nhugc diém nhu sau:
- Uu diém:

+ Ap dung duoc ¢ nhitng via c6 bién dong 16n vé chiu day va goéc dbc, cd nhiéu
phay pha dia cht, than c6 tinh tu chay.

+ Cong tac diéu khién ap luc mo don gian.
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- Nhuoc diém:

+ Thong gié tai cac guong 16 ngach bang quat cuc bd nén guong 10 khai thic ndng
(nhiét d6 nam trong khoang 28 dén 29° C). Kho ap dung cho cic via c6 mirc do thoat khi
16n (> 5m® CHy4 /1 Tén than nguyén khai).

+ Khong 4p dung dugc cho cac via c6 do bén d4 vach, da tru yéu va chira nudce hodc
cac via co chtra nudc, bi &nh hudng 16n cia nudce ngém va nudc mat.

+ S6 luong mét 1o chuan bi cho 1000 tin than nguyén khai cao (ndm trong
khoang 22dén25 m/1000 T than nguyén khai).
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Hinh 4. Biéu dé bé tri nhan luc san xudt 1o cho

3. Giai phap nang cao hi¢u qua cong ngh¢ khai thac
3.1. Thay déi vit liéu va tiét dién 16 doc via phén ting

Hién tai cac dién khai thac ngang nghiéng tai Cong ty than Mao Khé dang 4p dung
cong nghé chdng giir 160 doc via phan ting bang gb S =6,5m”. Do diéu dia chit via than, dat
d4 tai Cong ty than Mao Khé c6 tinh truong né, ap luc 16n dan tdi viéc duy tri duong 1o gap
nhiéu kho khan, chi ph1 bao v¢ 16n do thuong xuyén phai xén sira cing c0.
Bai bao nay deé xuat viéc 4p dung cong nghé chng gilr cac duong 10 doc via phan tang bang vi
chong sit Sd = 7m’ nham nang cao hiéu qua san xuét, khic phuc duoc cac nhugc diém nhu
hién nay Cong ty dang ap dung.
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3.2. Chiéu day I6p than ha tran hop Iy
Qua phén tich ta nhan thiy rang: khi chiéu cao ha tran qua 16n va qua nho déu khong
¢6 loi vé mat kinh té. Chiéu cao hop 1y cta 16p than thu hdi vé mit kinh té - ki thuat nén
chon tir 3,5 dén4,5m, trong khoang nay thi cong tac khai thac vira c6 loi vé kinh té vira ¢6 ¥
nghia vé tiét kiém tai nguyén.
Bdng 1. Chiéu cao I6p than ha tran toi da

Chiéu day via (m)
Géc ddc via m=5 | m=6 | m=7 | m=8
Gia tri chiu cao 16p than ha tran (m)
45 3 3,5 42 49
50 2,7 3.3 3,9 4,6
55 2,6 3,1 3,7 43
60 22 29 3,5 4,0
65 23 2,8 3,3 39
70 22 2,7 3,2 3,7
75 2,1 2,6 3,1 3,6
80 2 2,5 3,0 3,6
85 2 2,5 3,0 3,5
90 2 2,5 3,0 3,5

3.3. Chiéu dai khu khai théic hop Iy

Chiéu dai khu vuc khai thac phy thudc vao rat nhiéu yéu té nhu:

+ Yéu t dia chat: chiéu day via, mac do on dinh cua via, mac do chira nude cua
via, dién bién ap lyc mo trong via,...

+ Yéu td cong nghé - ky thuat: kha niang thong gié cuc bd cho guong 10, kha ning
van chuyén than, tiét dién chdng 16 doc via phan ting, mic d6 co gidi hoa trong 10 cho....
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Hinh 5. D6 thi quan hé gitta chiéu cao tang, chiéu dai khu khai théc
va chiéu day via khi khai théc mét canh
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Chiéu cao ting Hk,m
Hinh 6. D6 thi quan hé giita chiéu cao tang, chiéu dai khu khai théc
va chiéu day via khi khai thdc hai canh
4. Két luan

Theo két qua phan tich va tinh toan, dé hoan thién cong nghé khai thac chia 16p ngang
nghiéng khi khai théc cac via day déc dimg & mo than Mao Khé, can thyc hién nhu sau:

- Thay d6i vat liéu chdng giir 10 doc via phan tAng nhdm néng cao thoi gian ton tai cua
dudng10, giam chi phi chdng xén, duy tu dudng10.

- Chiéu cao hop 1y cta 16p than dém vé mit kinh té - k¥ thuat nén chon tir 3,5 dén
4,5m, trong khoang nay thi cong tac khai thac vira ¢6 loi vé kinh té - k§ thuat vira ¢6 ¥ nghia
vé tiét kiém tai nguyén.

- Chiéu dai cta khu khai thac theo yeu t6 san luong dat dugc trong ngay dém phu thuge
vao chiéu day via, chiéu cao tang. Khi chiéu cao ting ting va chiéu day via ting thi chiéu dai
khu khai thac gidm va nguoc lai.

TAI LIEU THAM KHAO

[1]. B4o cdo co s¢ dit liéu dia chit khoang sang than Mao Khé. Cong ty phat trién Tin hoc,
Cong nghé yé Moi truong, Ha Noi - 2005.
[2]. Thiet ke khai thac 10 chg - Phong k¥ thuat, Cong ty than Mao Khé- 2014.

SUMMARY
Solution for improving the efficiency of mining technology
of thick and steep coal seams at Maokhe coal company
Nguyen Van Thinh, Nguyen Cao Khai, Pham Thi Nhung
Ha Noi University of Mining and Geology
Bui Dinh Thanh, Quang Hanh Coal Company
Pham Thanh Hai, Dao Trong Cuong
Ministry of industry and trade of the socialist republic of Vietnam

Mao Khe underground coal mine located at the area of Dong Trieu district- Quang
Ninh province is characterized by complex geological conditions with steep coal seams,
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especially in South region of the mine which has a large reserve of thick and steep coal seams.
To mine these coal seams, it’s necessary to select the appropriate extraction technologies
aimed to reducing the mining costs, improving the safety in production and reducing coal loss
to the minimum ratio. Currently, to mine these coal seams with such conditions, Mao Khe
underground coal mine is applying mining applied the drilling and blasting technology, and
longwall mining system tilted horizontally, however the mining efficiency was low, and the
ratio of coal loss was high, the ventilation of these longwalls is difficult and microclimate
conditions were unrealiable (high temperature exceeding the allowable limit, dust
concentrations exceeding the permissible limit). This paper proposes technological solutions to
improve the extraction efficiency of thick and steep coal seams at Mao Khe underground coal
mine. Therefore, if these solutions were applied in in the actual mining condition at the Mao
Khe underground coal mine, they will bring better mining efficiency and can be applied for
the coal seams of similar conditions in other underground coal mines.

Ngueoi bién tdp: TS. P6 Anh Son
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NGHIEN CUU GIAI PHAP ON PINH CAC PUONG LO
DQC VIA PHAN TANG KHI KHAI THAC PHAN TANG
TREN KHONG PE LAI TRU BAO VE

Pham Vin Thwong, Nguyén Pinh Thinh, Nguyén Chi Truéng
Cong ty than Duwong Huy

Nguyén Vin Huy

Ban KCM - Tap doan cong nghiép Than & Khodang san Viét Nam

Tém tit: Viéc lia chon bién phdp dam bdo an toan cho cac dwong lo bén canh cac
guong 1o chy khai thac la viéc lam can thiét trong qud trinh phan tich, tinh todn va
thlet ké on dinh dwong 6. Trén co s¢ phirong phdp phan tir hivu han bang phan mém
s6 PHASE 2 bai bdo did mé hinh héa trang thdi vmg sudt bién dang ciia khoi déa ¢ khu
viee xung quanh dlém tiép giao giita dieong 16 chudn bi va gwong lo cho, phdn tich va
dwa ra cac thong 6 hop Iy ciia phwong phdp dam bao on dinh ciia cdc duong lo chudn
bi trong qud trinh khai théc phdn tang trén khéng dé lai tru bao vé tranh ton that than
trong qua trinh khai thdc.

1. Pit van dé

Cin clr vao cong nghé khai thac va so d6 khai thong ciia cic mo than ham 16 ving
Quang ninh chiéu dai trung binh cua cac 16 cho theo hudng ddc thong thudng nhé hon 160 m,
trong khi chiéu cao 1 tang khai thac 1a 100 + 150 m, cac via than c6 d6 dbc nghiéng chiém
dén 61% [1]. Do vay trong 1 tang khai thac phai chia thanh cac phan ting khac nhau véi chiéu
dai 16 cho theo hudng dbc phit hop véi cong nghé khai thac, hién nay dé bao vé cac duong 16
doc via phan tang phéi tién hanh dao 10 song song chan 16 cho véi tru than béo vé ¢ chiéu dai
tir 15 + 20 m din dén ton that than tir 10 + 20 % gdy lang phi va tang hé sO mét 16 chuan bi
trén 1 ngan tin than, do d6 “Nghién ciru gidi phdp on dinh cac duong lo doc via phdn tang
khi khai thdc phén tang trén khéng dé lai tru bdo vé” 1a can thiét va tit yéu trong qua trinh
khai thac mo.

On dinh cac dudng 16 mo 1a toan bd bién phap ky thuat mé dé dam bao tinh nguyén
ven cia duong 10 trong sy phu hop voi cac didu kién k¥ thuat an toan trong subt thoi gian
phuc vu cia duong 10.

Su 6n dinh ciia khong gian khai dao va vi chdng ciia duong 10 chuan bi can bao vé phu
thudc tir cac yéu to dia chat va ki thuat mo: tinh chit co 1y cua dat da, goc ndm va chiéu day
via, d6 niit né cua da, chiéu sau dat duong 10, hinh dang mat cit va vi tri duong 10 can bao vé,
theo twong quan téi gwong 16 cho...cling nhu cac yéu t6 cong nghé khai thac 10 chg. Dé bao vé
dudng 16 thi nguoi ta can xac dinh dugc trang thai Gmg suét bién dang chira dung trong khdi &
trén bién ciing nhu trong khdi da ¢ xung quanh cac dudng 10.

Ngay nay, nguoi ta o thé chia thanh 3 dinh hudng bao vé dudng 10 theo cac xu hudng
sau: gia cuong lop da yéu; thao tai cua khéi da tir mg suét du; diéu khién trang thai Gmg suét
bién dang ctia khdi da xung quanh dudng 16 bang giai phap chéng tang cudng sau khi khai dao
trén co s& két qua theo ddi dich chuyén-bién dang trén bién dudng 16. Cac phuong phap bao vé
cac dudng 10 c6 thé hoan thanh: tir trude khi xay dung duong 10, trong giai doan xay dung
duong 10, trong giai doan su dung dudng 10.

Giai phap thanh cong dam bao 6n dinh cac duong 10 chuan bi trong ving anh hudng
cua 10 chg va str dung lai cac duong 10 cho phan tﬁng dudi co thé dat duge hiéu qua cao khi
ap dung tong hop phuong phap dam bao 6n dinh chung.
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Hinh 1. So' do6 khai théng mirc -100 ++38 via 7 khu Nam - Céng ty Than Dwong Huy
2. M6 hinh bai toan va phan tich két qua

Diéu kién dia chat bai todn nghién ctru duoc lay tir diéu kién dia chit mo caa “Mo
than Khe Tam” [1] tai 10 chg TT-12-1 via 12 khu trung tam, chiéu day via - 1,5 m, d4 vach la
16p da cat két, bot két; da tru 13 16p da sét két va san két; duong 1o doc via phan ting dugc dat
¢ do sau H = 300 m, di¢n tich dao cua duong 10 Sq = 11,2 m® véi chiu rong dao - 4,03 m,
chiéu cao dao - 3,24 m (chiéu rong su dung 3,22 m, chiéu cao sit dung 2,52 m); kich thudc
ving nghién ctru: chiéu rong 150 m, chiéu cao 50 m. Bai toan dugc giai trong 2 budc:

- Budc 1: Puong 16 chuan bi dugc mé hinh hoa bang phwong phap phan tir hiru han
ngoai vung anh hudng cua 10 chg véi 5 truong hop dugc khao sat nhu sau:

1. Puong 16 chuan bi dugc chéng dung bang vi chéng linh hoat kich thudc SVP, so d6
hinh toén trén hinh 2a.

2. Puodng 10 chuén bj duoc chdng giit bang vi linh hoat kich thudc va 1 vi neo vao phi
hoéng tir hudng ddc 1én.

3. Pudng 16 chuédn bi duoc chdng giit bang vi linh hoat kich thudc SVP va 2 vi neo (vi
neo sd1 vi & hong tir hudng dbc 1én, neo s6 2 & hong theo hudng goc nam cuia via).

4. Puong 10 chuin bi duoc chdng dung bang vi linh hoat kich thuéc SVP va 3 thanh
neo (vi neo sd 1 & hong theo hudng dbc 1én, neo s6 2 lip dat theo goc nam ciia via va thanh
thtr 3 lap dit phia noc).

5. Pudng 16 chudn bi duoc chdng dung bang vi linh hoat kich thudc SVP va 4 vi neo
(1 vi phia hong theo hudéng dbc 1én, vi s6 2 & hong theo hudng goc nam cua via, vi s6 3, 4 &
noc dudng 10). Mot cach gan dung ctia cac phan tir hitu han trén hinh 2.

Loi giai ciia cac bai toan trén duogc trinh bay cu thé trong tai liéu [2] ¢é dam bao on
dinh cho duong 16 doc via phan téng khi khong chiu anh hudng cua ép luc tua 16 cho ta lya
chon khung chdng thép SVP budc chéng 1m két hop v6i 3 vi neo phan vom.
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Hinh 2. So dé tinh todn cia bdi todn khdo sdt: a) trieong hop 1, b) truong hop 4

- Bué6c 2: Dé nghién ctru anh hudng cua ap luc twa 10 cho 1én cac dudng 16 doc via
phan tang khi khai thac phan tang trén khong dé lai tru bao vé, duong 10 chuin bi dugc mo
hinh hod bang phuong phép phan tir hitu han chiu anh hudng cua ap luc 10 chg voi 2 truong

hop dugc khao sat nhu sau:

1. Buong 10 doc via phan tang dugc chéng dung bang khung (;hf')ng thép SVP-22,
budc chong 1m két hop véi 3 vi neo phan vom chiu anh huong truc ti€p ap luc tua 16 cho

khong c6 ciii lon khu vuc kham chén 10 cho.

2. Buong 10 doc via phén téng‘ dugc chéng dyng bang khung chbng thép SVP-22,
budc chong 1m két hop vo1 3 vi neo phan vom chiu anh hudng truc ti€p ap luc twa 16 chg voi
clii xép luu kham chéan 16 chg bang tam chén bé tong duc san két hgp véi c¢ot bich thép SVP-

17, so d6 phan tich dugc xay dung nhu trong hinh 3.
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Hinh 3. So d6 tinh todn ciia bai todn khdo sat: a) truong hop 6, b) truong hop 7

- Phén tich két qua tinh todn phirong dn 6

Trong phuong an 6 10 doc via phan tang dugc chéng dung bang khung chong thép
SVP-22, bude chdng 1m két hop véi 3 vi neo phan vom chiu anh huéng truc tiép ap luc tya 10
cho khong c6 ciii lon khu vie kham chan 16 cho nhu trén hinh 4 (a) chuyén vi 16n nhit xung
quanh duong 10 12 960 mm (xem hinh 4 (a)), ma kich thudc sir dung bén trong khung chong
sau khi lun 1a 2520mm (xem muc 2), do vay sau khi chuyén vi chiéu cao sir dung ctia dudng
10 sau khi chiu anh hudéng cia ap lyc tya 16 chg 1a 1560mm. Do vay khong dam bao khoang

cach an toan cho qua trinh khai thac st dung cling nhu di lai.
- Phan tich két qua tinh toan phwong dan 7

Puong 10 doc via phéan ting duoc chdng dung bang khung chdng thép SVP-22, budc
chéng 1m két hop v6i 3 vi neo phﬁn vom chiu danh hudng truc tiép ap luc tya 10 cho voi ciii
xép luu kham chan 10 chg bang tim chén bé tong dtc sin két hop véi cot bich thép SVP-17
nhu trén hinh 3b chuyén vi 16n nhat xung quanh dudng 10 1 400mm. do vy sau khi chuyén
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vi chiéu cao str dung cua duong 10 sau khi chiu anh huong cua ap luc tya 10 cho 1a 2120mm.
Do vay dam bao khodng cach an toan cho qua trinh khai thac stir dung cling nhu di lai.

& E0e-001

Hinh 4. Chuyen vi xung quanh dwong lo phu"ong an 6 va phuong an 7
Nhu vay qua két qua phan tich ctia phuwong an 6 va 7 ta nhan thiy khi sir dung xép ciii
luu kham chan 16 cho bang tam chén bé tong duc sin két hop véi cot bich thép SVP-17 thi
chuyén vi 16n nhit xung quanh dudng 10 c6 thé giam di 58% (tir 960 vé 400 mm) nhu trén
hinh 5.

Hinh 5. Két cau bdo vé 16 doc via phén tang bang tam chén bé tong cot thép két hop véi
cét bich thép SVP-17 tai kham chén 16 cho phdn tang trén
3. Két ludn

Tir két qua phén tich so sanh cac phuong an chdng gitt duong 10, rat ra cac nhan xét
sau:

- Bé 6n dinh duong 10 doc via phan tang trong diéu kién nhu trén thi viée két hop tong
hop céc bién phap 1a can thiét nhu trong giai phap dé nghi bao gom Vi chéng hinh vom + 3
vi neo thiét 1ap ¢ phan vom két hop voi chén bé tong ¢t thép xép ciii luu kham chén dai 3m
va ¢t bich thép SVP-17 tdng cudng nhu trén hinh 5.

- Khi khai thac cac via c6 chiéu day trung binh nhu diéu kién néu trén thi viéc 6n dinh
cac dudng 10 doc via trung gian dé phuc vu thong gié va van chuyén vat lidu khi khai thac
muc dudi gitip 1am giam chi phi va hé s6 mét 16 chuan bi cho 1000tin than khai thac ciing
nhu tan thu triét dé tai nguyén do khong phai dao hé thdng duong 16 phdng rét than va song
song chin dé bao vé 16 doc via trung gian (giai phap bao v¢ lo doc via trung gian bang tru
than) nhu hién tai dang ap dung phd bién tai cac mé ham 16 & nudc ta.
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SUMMARY
Research on methods for the stability of separated adit ways
in mining without coal pillar
Pham Van Thuong, Nguyen Dinh Thinh, Nguyen Chi Truong
Duong Huy coal company
Nguyen Van Huy, KCM department - Vinacomin

The selection methods to secure safety for adit ways near the long walls is very
important problem in the analysis, determination and designation for underground spaces in
mines. Base on finitement element method (FED) by soft ware PHASE 2 the paper has been
simulated the state and deformation of rock mass around across between adit ways and long
walls, analysed and recommendated appropriated parameters to secure the stability of adit in
mining without coal pillars in underground mines.

Ngueoi bién tdp: TS. Nguyén Phi Hung
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NGHIEN CUU PIEU KHIEN PAT DA VACH TOI VUN, BO ROI
TRONG LO CHQ KHAI THAC CO GIOI HOA PONG BOQ

Vii Trung Tién, Nguyén Vin Quang
Truong Dai hoc Mo - Dia chat

Tém tit: Hién twong tut noc cua dat da vach toi vun, bé roi trong lo cho khai thac co
gidi héa dong bé la mét trong nhitng nguyén nhan chu yéu anh hwéng dén tinh an todn
va hiéu qua trong san xudt cia 1o cho. Vi vdy, viéc phan tich nguyén nhdn hién tuong
tut noc trong lo cho khai thac co gioi hoa d‘ong bé dé tim ra cdc gidi phdp phong ngira
thich hop, tang cuong cong tac quan Iy ddt da vach, giam cdc sw co vé tai nan tut noc
gdy ra la mét van dé rat can thiét. Xudt phat tir nhitng van dé thuc té frong cong tac
khai théc than ¢ 16 cho va cong tac diéu khién ddt da vach, bai bdo tién hanh nghién
cuu va phan tich nhitng nguyén nhdn chu yéu dan dén hién twong sdp do cia dcft da
vach gan guong lo cho khai thac co gioi hoa dong bé. Qua dé ciing dwa ra mét sé giai
phdp dé ngan ngira hién twong tut néc xdy ra, gép phan vdo viéc quan Iy va diéu khién
da vach bo roi, toi vun hop Iy.

1. Pat van dé

Diéu cin ban cta viéc diéu khién dat da vach 16 cho khai thac co gidi hoa dong bo 1a
diéu khién va bao vé dat da vach gan guong 10 cho, vi dat da vach gan guong 10 cho phia trén
gian chéng co ban 13 thudc vao khu vuc khong duoc chdng giir va ciing 1a khu vic ma dat da
véach bi nit né, mém yéu nhét ctia phan dat da vach can diéu khién trong 10 cho khai thac. Tai
khu vyc may khau vira di chuyén qua dé thyuc hién khau than trong ludng khau thi ngay lap
tic 1am cho dat da vach bi boc 16 va trang thai img suét tai day cung thay d6i manh, tuy nhién
gian chdng ciing chwa kip thoi di chuyen 1€n de chong giit cho dit da vach tai day. Néu dat da
vach trong khu vuc nay thudc loai dat da mém yéu, toi vun thi nd s& c6 xu huéng roi xudng
khoang khéng gian trong 16 cho, van dé nay co thé gay nén nhiing sy c¢d trong 16 cho va lam
rong noc 10 gay kho khian cho cong tac chdng giit, thdm chi nd con tao thanh nhiing tai nan
cho nguoi lam viéce.

Xuét phat tir nhitng van dé thuc khai thac than trong 16 cho khai thac co giéi hoa dong
bd ¢ diéu kién dat da vach mém yéu, bo roi bai bao da tién hanh nghién ciru va phan tich
nhiing nguyén nhan chu yéu dan dén hién twong tut ndc 16 lam giam hiéu qué trong viéc sir
dung thiét bi cling nhu hiéu qua khai thac trong 10 chg. Qua d6 ciing dua ra mot sb giai phap
dé ngan ngira hién tuong tut ndc xay ra, gop phan vao viéc quan 1y va diéu khién d4 vach hop
ly.

2. Nhing yéu t6 dznh hwéng dén hién twong tut néc trong 16 chg
2.1. Yéu t6 vé dia chat

Nhitng yéu t6 vé dia chat nhu: Nép ubn, dat gdy, cac khe nit, nit né cua than va dat
da, cuong do ctia dt da va cua than v.v...1a nhimg yéu t6 anh huong dén tinh 6 6n dinh cua dat
da vach. Cung véi qua trinh khai thac than trong 10 chg thi két ciu luc hoc 0n dinh ban dau
cua dat da va than bi pha huy, ing lyc cua dat da vach thong qua via than truyén Xuong dat da
try, néu nhu than mém yéu, dé v& thi ing luc cua 16p dat da vach hoan toan truyen xubng dat
da try, tir d6 dan dén d4 vach v vun. Cac khe nirt va do nit né ciia cac 16p dat da la déc trung
chu yéu quyet dinh d&én cuong do cua khéi da, cac khe nit va nit né cang phat trién, tinh chét
cua da cang yéu va cuong do cang giam thi dat d4 vach cang dé sap do. Cac vung pha huy dia
chét nhu udn nép, dut gay rat dé tao thanh dat da vach bi v& vun, dé sap do, goc gilta 10 cho
va ving cau tao cang nho thi ving 16 ra cta ving dat da v vun cang 16n, diéu nay dan dén su
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anh huoéng vé tut noc dbi vai 10 cho khai thac cang ting. Khoang cach tao thanh dat giy cang
16n, cac nut né, khe nirt cang gan véi tinh chat truong nd, dat da vach cang mém yéu thi hién
tuong tut noc cling dién ra manh hon.
2.2. Chiéu rgng boc lp cua dat da vach
Trong qua trinh khai thac 16 ch¢ dich chuyén s€ lam cho dat da vach bi boc 19, khoang
boc 10 cang 16n thi muc do sap do cua dat vach cang tdng (trén hinh 1 thé hién mdi quan hé
gitra muc do sap d6 M cua da vach va khoang céch bi boc 10 S ctua da vach). Trong thuc té
khai thac cho thay rang ciing c6 truong hop khoang cach boc 16 cua da vach bang khong (xa
da tién sat vao guong 10 cho) nhung van c¢6 hi¢n tugng tut noc xdy ra, di€u nay ching minh
duoc rang yéu to khoang cach bi boc 16 cia da vach khong phai 1a yéu to anh hudng duy nhat
den hién tugng tut noc 16 chg ma con lién quan dén nhi€u yeu to6 khac nira.
M%)l
40 —
30
20 —
10 -
0

\ L -
0510 1.5 20 25  S(m)
] Hinh 1. Quanvhé gitta murc do sap dé M va khoang cach bi boc 16 S cua da vach
2.3. Toc d¢ dich chuyén cua lo chg
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Hinh 2. Quan hé giita muc do sap dé M cia da vach va toc dé dich chuyén V cua lo cho

Muc d6 sap dd cua dit da vach va toc do dich chuyén cta 10 chg c6 mdi quan h¢ tryc
tiép, tbc do dich chuyén cua 16 chg cang nhanh, viéc chong giit khoang bi boc 16 cua vach
dung lac va kip thoi thi s& 1am giam su bién dang ctia dat da va than dong thoi dan dén giam
thiéu mirc do tut noc trong 16 cho (hinh 2 thé hién mbi quan hé giita mirc do sap d6 M cua da
vach va téc do dich chuyén V cua 10 cho).
2.4. Tdi trong chong giiw ban dau ciia gian chong

Quan hé db thi gitta mtrc d6 sap d6 cua da vach va tai trong chdng giit ciia gian chong
thé hién trén hinh 3.

Vl‘mg thay d6i rd nhit thé hién trong khoang giira tai trong ctia gian chong 1a tir 250 —
300 kN/m?, thap hon tai trong d6 thi sy sap d6 cua cua da vach tang rat 10n, cao hon tai trong
do6 thi su anh huong d6i véi sap do vach khong 16n. Vi Vay, néu diéu chinh tai trong cong tac
trung binh cua gian chdng & khoang tir 250 — 300 kN/m? thi c6 thé giam dugc su cd ve tut noe
ctia d4 vach. Mudn dam bao duoc tai trong chéng gilr cua gian chéng thi dau tién can phai xac
dinh dugc tai trong chbng giit ban dau cua gian chbng, nhung thyc té cho thay rang ti 1& hop
Iy clia tai trong chong giit ban dau cua gian chong binh quan chi dat khoang 70%, vi nhimng
nguyén nhan chi yéu sau day:

- Thoi gian cung cdp dich cho gian chéng ngan, chua dat dugc tai trong chong giit ban
dau da dinh thi da ngimg céap dich.
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- Ap Iuc cfla tram bom dich khong du, van va duong cép dich bi ro ri.
- bat da nén 10 cho (dat d4 try) mém yeéu.
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Hinh 3. Quan h¢ giita mirc dg sap dé6 M cua dé vach va tdi trong chong giir ciia gian chong
2.5. Trang thai chong ZIiF cua gian chong

Trang thai chong gilr cua gian chong t6t s& nang cao dugc ning lyc diéu khién ddi vOi
da vach cta gian chéng, giam thiéu sy ¢ tut néc xay ra trong 1o chg.... Do su hiéu biét vé
cong nghé khai thac than chwa dtng, lua chon goc doc gia 10 chg chwa hop 1y dan dén thiét bi
van tai trong 10 cho bi trdi trugt, gian chdng cling bi truot do, khong vudng goc voi 1o chg dan
dén gitra cac gian chdng bi 1éch va anh hudng dén trang thai chdng giir ctia né, c¢6 khi cac cot
dung cua gian chéng khong can bang 1am cho xa ndc bi nghiéng léch, khong thé chéng giir da
véach cin bang dan dén tac dong tuong hd gilra da vach va xa noc khong t6t, co khi xuat hién
hién tuong nghiéng léch gian chong, gian chong bi lin ¢p, diéu khién gian chong khong kip
thot v.v...nhiing van de nay déu lam cho chat luong chéng giir ciia gian chéng giam xudng,
dan dén xay ra su cd vé dat da vach sap do.

3. Phwong phap diéu khién dat da vach bé roi, toi vun
3.1. Lwa chon gian chéng phii hop

Dt d4 vach cua via than khong 6n dinh, trong 16 cho s& lya chon loai gian chong ma
xa noc co tinh nang co dudi, sau khi may khau thyc hién khau than ¢ guong 16 chg di qua can
lap tire di chuyen gian chéng vé sat guong, chong giit da vach ngay sau khi vira bi boc 19,
dong thoi day xa vé phia trudc guong, dam bao cho khoang cach tir guong 16 cho dén xa Ia
nho nhat. Néu xay ra hién tuong 10 guong, co thé s& di chuyén xa noc cua gian chéng dén vi
tri 16 guwong, 1ap tirc chdng gitr trude, diéu ndy ciing c¢6 hiéu qua trong qua trinh quan 1y da
vach v& vun b roi.

3.2. Trdi ludi thép kim logi dwdi dit dd vich

Dt da vach bo roi, toi vun binh thudng khi & phia trén ctia xa gian chéng ciing di rat vo
vun, do d6 ¢ phia trén xa ctia gian chéng hinh thanh 16p dat da khong on dinh véi chiéu day
khac nhau nén khi di chuyén gian 16p dat d4 nay co thé roi xudng tir khe ho gitta xa gian chong
va guong 16 chg, nd cling c¢6 thé lam cho hién tugng tut noc ting 1én. Viée trai ludi thép dudi
dat da vach co thé 1am cho dit da vach toi vun, bo roi tao thanh mot 16p dat da on dinh, tir d6
dat duoc hidu qua cai thién chong gitr da vach. Thong thudng trai ludi thép 2 16p, viée trai ludi
thép ddi voi viée quan 1y da vach co nhimg wu diém sau déy:

- C6 hiéu qua phong ngira dat da vach tir trén roi xudng giita khoang cach tir gian
chéng dén guong 10 cho, dong thoi cai thién duogc trang thai tiép xtc cua dat da vach va xa
clia gian chéng.

- C6 hiéu qua ning cao tai trong chdng giit trung binh cua gian chéng va do ctng cua
dat da.

- C6 hiéu qua ddi véi viéc phong ngira hién tuong 16 guong 16 cho, giam thiéu duoc
dd sau cua hién tuong 16 guong.
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3.3. Diéu chinh, di chuyén gian chong sdt véi dit dd vich

Trong trudong hop dat da vach toi vun, b roi _khong 6n dinh thi viéc ap dung trinh tu,
thao tac ha va di chuyen gian chong binh thuong 13 rat kho bao dam, lac nay can phai ap dung
phuong phap di chuyen gian chdng sat v6i d4 vach (trc 1a: khi di chuyén gian dau tién can
phai khoi dong kich day thay luc, sau d6 dan dan d& tai lam cho tai trong chdng gitr cua xa
gian chdng va dit da vach dam bao nhét dinh, sau d6 di chuyén gian chéng). Nhu vay, dat da
vach khong thé xuét hién hién tuong mét 6n dinh dot ngdt, n6 khong nhiing dat duoc hi¢u qua
diéu khién vach ma con 1am cho tdc d6 di chuyén gian chéng nhanh, giam thiéu duoc thoi
gian rdng noc cua dat da vach.
3.4. Lip dat van bdo dam tdi trong chéng gii ban ddu ciia gian chéng

Khi cong nhén thyc hién thao tac di chuyen gian chong, dé nang cao toc do di chuyen
gian thi théng thuong thoi gian cap dich ngan nén luc chéng gilt ban dau cioa gian chong
khong dat dén dinh mac chdng gitt ban dau, vi thé can phai lip dit van dam bao dé gian
chéng tiép tuc ting ap va sau khi dat duoc luc chéng giit ban diu méi nglmg cung cap dich.
4. Két ludn

Trong cac 1o cho khai thac co gioi hoa dong bd dudi didu kién dat d4 vach toi vun, bo
101 viée diéu khién khong tot dat da vach toi vun, bo roi s rat kho phat huy dugc hiéu qua cua
cac thiét bi trong 10 chg co gidi hoa déng bd, tham chi de doa dén diéu kién an toan cua nguoi
lao dong. Trén day bai bao tong két mot vai phuong phap tir trong thyuc t& san xuat dé xir 1y
van dé do, hy vong c6 thé hiéu dung dbi voi viée khai thac 16 cho co gidi hoa dudi diéu kién
dat d4 vach toi vun, bé roi.
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SUMMARY
Study on the application of the control solutions for the weak and loose roof
in the fully mechanized longwall
Vu Trung Tien, Nguyen Van Quang
Hanoi University of Mining and Geology

The roof convergence of the weak and loose rock in the mechanized longwall is one of
the main reasons affecting on the safety and efficiency of longwall production. Therefore, the
analysis of causes for the roof convergence in order to find out the proper preventive,
strengthen the roof control, reduce the roof convergence accidents is very essential. Based on
the real issues in exploitation working of mechanized longwall and roof control working, this
paper mainly analyzed the causes of the roof collapsed near mechanized longwall, and finds a
way to control the roof crumble, unconsolidated effective.

Nguoi bién tap: TS. Pham Dirc Hung

69



Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

_ DANH GIA HIEN TRANG CONG TAC KHOAN
VA PHUONG HUONG HOAN THIEN CONG NGHE KHOAN
LO KHOAN LON O CAC MO KHAI THAC PA CUA VIET NAM

Nguyén Pinh An, Lé Vin Quyén, Nhir Vin Phic
Truong Pai hoc Mo - Dia chat

Nhir Van Bach

Hoi ky thuat né min Viét Nam

Lé Ngoc Ninh

B¢ Tai nguyén va Moi truong

Tém tat: Khau khoan la khdu dau tién trong qud trinh khai thac da, chi phi cia né
chiém mot ty trong khd Ién trong ca qud trinh khai thac. Tuy nhién, hau nhw cdc mé
khai thac da khéng chii y dén viéc tang hiéu qud cua tirng khdu (nhat la khau khoan),
ma chii yéu la quan tam dén gid thanh cia san pham cuéi cing. Cac mé khai thic da
thuong sir dung dwong kinh 16 khoan I6n (d > 75mmy), doi véi cde mé mién Nam va
mién Trung thuong siur dung may khoan dap xoay khi ép cua Nga (BMK-5), con cac
mé mién Bic thuong sir dung cdc logi mdy khoan thiy luc dap — xoay cua cdc hang
Tamrock (Phan Lan), Atlascopco (Thuy Dién), Furukawa (Nhdt Ban), Ingersoll-Rand
(My).Chinh vi thé, can phai danh gia hién trang cong tdc khoan tai cic mé khai théc
dd sir dung 16 khoan 16m va dwa ra phiong hwéng hoan thién céng nghé khoan nham
ndng cao hiéu qua khoan va giam thiéu tac dong t6i méi truong, phuc vu cho sw phat
trién bén viing ciia cong nghiép mo.

1. Khai ni¢m vé 16 khoan 16n

Theo cic tai liéu cia Nga [3] khi khoan bang may xoay d > 50mm va chiéu sau 15
khoan L > 5m goi 1a 16 khoan 16n.Con khi khoan bang nhitng médy khoan khac hau nhu ngudi
ta khong dé y dén khai niém nay.

Trén cac mo khai thac da v6i quy mé trung binh va 16n st dung phd bién nhimg may
khoan thity lyc dép - xoay va xoay - dap c6 duong kinh 16 khoan d = 70 =+ 150mm, chiéu cao
tang H > 5m.

Chinh vi vy khai niém 16 khoan dudng kinh 16n & day chi nhitng 16 khoan c6 d >
70mm va L > 5m, con nhitng mo6 nho sir dung chii yéu may khoan cam tay véi d = 30 + 40mm
va 1= 3-4m, d6 1a nhiing 16 khoan duong kinh nho.

2. Tinh hinh nghién ctru cong tac khoan véi 16 khoan dwong kinh 16m & cac mé khai thac
da & Viét Nam

Cho dén nay, ¢ Viét Nam chua c6 mot cong trinh ndo nghién ctru vé cong tac khoan
trén cac mo 10 thién khai thac da.

Tir ndm 1990 tré lai ddy xuat hién mot sd cong trinh nghién ctru vé nhiing bién phap
nang cao hiéu qua cong tac khoan,lua chon coéng nghé, thiét bi khoan phu hop véi cac mo
than 16 thién ving Quang Ninh,hoan thién c6ng nghé khoan — nd min cho cic mé quing sat 10
thién, cac mo than khai thac dong thoi 16 thién va hAm 1o v.v...

Nam 1990, cac tac gia Nhir Van Bach, Lé Van Quyén (Truong Pai hoc Mo-Dia chét),
[6] da nghién ctru va dua ra nhitng bién phép nang cao hi¢u qua cong tac khoan & mo Béo Nai.

Nim 2000, tic gia Nguyén Vin Trang (Vién Khoa hoc cong nghé mo), [52] da thuc
hién d¢ tai nghién ciru cong nghé thiét bi khoan phu hop véi diéu kién khai thac 1§ thién ving
Quéng Ninh.
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Nim 2009, tac gia Nguyén Thanh Binh (Vién Khoa hoc cong ngh¢ Mo), [18] da tién
hanh nghién ciru hoan thién c6ng ngh¢ khoan, n6 min cho cac mo6 quang sat 10 thién Viét
Nam. Téc gia danh gia hién trang cong tac khoan nd min va tinh toan cac thong sé khoan nd
min hop 1y cho cac mo sét 16 thién ciia Viét Nam. Tuy nhién noi dung phan khoan dé cép rat
it, chu yéu 1a ndi dung phan nd min.

3. Phuong phap va thiét bi khoan dwoc sir dung & cac mé da

Qua thdng ké va thu thap sb lidu & thuc té, ta thdy trén cac mo khai thac da cha yéu la
sir dung phuong phap khoan dap - xoay. May khoan st dung chu yéu 1a loai thuy luc (dap
dinh) do cac nudc: Phan Lan, Thuy Pién, Nhat va My san xuat (duong kinh 15 khoan d = 75 +
155mm ). Nhimg loai may khoan nay co dong phu hop voi cac mo khai thac da, nhit 1a cac
mo ¢6 quy md vira va 16n, hé thdng khai thac 16p bang vén tai truc tiép hodc 10p xién xic
chuyén hoic gat chuyén.

Céc thiét bi khoan dugc st dung & mot 6 mé da VKXD duoc trinh bay ¢ bang 1.1.

Bdng 1.1. Pong b thiét bi khoan xiic trén cdc mo

N Pudng kinh khoan | P8 Yh | pine logi thiéebi | Chiing loai
TT Tén cac mo da gau xuc Ao
(mm) (m’) khoan thiet bi xuc
1 | Ang Dau (Hoang Thach) 75 va 105 3,5 FURUKAWA Komatsu
Komatsu
R ) 7 . Ingersol-Rand, JKT
2 | Yén Duyén (Bim Son) 105,155 va 214 3,5+52 CBLL CAT-5080,
Huyndai
3 | Hong Son (But Son) 75, 105 1.8+3,5 | ROC 742-HC-12 Huyndai
Komatsu
4 | Trai Son (Hai Phong) 75 va 105 3,5 Tam rock, BMK4 Komatsu
A . n . Huyndai
5 | bong Giao (Tam Diép) 105 1,8+35 BMKS5 Komatsu
6 | Trang Kénh (Chinhfon HP 1) 75 va 105 35 Ijgll,zo"k’ Roc Komatsu
7 | Trang Kénh (Chinhfon HP 2) 75 va 105 3.5 Ijgll,(r:“k’ Roc Komatsu
8 | Trai Son (Phtc Son) 105 2,5 Rock 724 Komatsu
9 | Quang Hanh (Cim Pha) 75 va 105 3,5 Tam rock, BMK4 Komatsu
< Dehan
10 | XM Thang Long 1 105 1,8 MK4 Komatsu
11 | Ang Dau II (Hoang Thach 3) 75 va 105 3,5 Tam rock, BMK4 Komatsu
A A \ . Tam rock Komatsu
12 | Yén Duyén II (Bim Son) 105,155 3,5+5,7 BMK4 JKT
13 | Hong Son (Bt Son 2) 105 1,8+3,5 Tam rock Huyndai
14 | Ang Thi (XM Hai Phong) 100 — 130 3,6+4,6 SEKA; (Phép) CAT (M$)
\ s A X . Thuy luc
15 | Ta Thiet (XM Binh Phudc) 100 — 155 - (dap day, dap dinh) -
16 | Tan Hanh (Bién Hoa-Ddng Nai) 45 -105 1,3 3,0 Tam rock -
Tan Van (Bién Hoa-Pong Tam rock Volvo
17" Nai) 64-102 20 3,5 CHA-660 (Thuy Dién)
18 | La Hién (Thai Nguyén) 105 3,5 BMKS5 Komatsu
19 | Ang Quan (XM Ha Long) 75 va 105 3,5 Tam rock, BMK4 Komatsu
20 | XM Vinakansai 2 75 va 105 3,5 Tam rock, BMK4 Komatsu
i LIEBHERR
21 | Hoang Mai B (Hoang Mai) 64 -102 2,8;3,8;4,0 D7 (Thuy bién) (buc)
VOLVO
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Dung tich

T Teén chc mé d4 Puong kinh khoan ghu xtic Chung loai thiét bi Ch}mg 10:@11
(mm) 3 khoan thiét bi xtic
(m’)
22 | Hoang Mai A (Nghi Son) 75 va 105 3,5 Tam rock BMK4 Komatsu
. \ . Tam rock Huyndai
23 | Luksvasi 4 75 va 105 1,8+3,5 BMKS5 Komatsu
24 | Ximing Séng Gianh 1 105 1,8+35 BMK4 Huyndai
Komatsu
‘A \ e A . Hitachi
25 | Kién Luong (Ha Tién 1,2) 102 3,2;5,2 MONTABERT CAT-5090
26 | Holcim 75 va 105 3.5 Tam rock, BMKS | <omatsu
Tam rock Komat
27 | Cha Va (XM Tay Ninh) 75 va 105 3,5 Rock-742 omatsu
BMK4
28 | Thanh Luong (Ha Tién 1) 105 3,5 BMKS5S Hitachi
29 | Quynh Luu (Nghi Son 2) 75 va 105 3,5 Tam rock, BMK4 Komatsu
30 | Ang Bac (Phuc Son (MR)) 105 2,5 BMK35 Komatsu
Tam rock Kawasaki
31 R A . 64— 102 1,3+ 3,0 CHA-660 s o
Thién Tan II (Pong Nai) (Phan Lan) (Nhat Ban)
3 Thuong Tan VI (Binh 64 —102 49 Tam rock Kawasaki
Duong) 105 ’ BMK-5 (Nhat Ban)
33 | Phuéc Tan (Ddng Nai) 64— 102 1,2 Tam r°6°6k6 CHA- SOLAR
34 | Thung Tan HI (Binh 105 2.5:2.73 EMK-5 Kawasaki
Duong)
, A . 64 — 102 .
35 | Hoéa An (Dong Nai) 105 3,5 Tam rock, BMK-5 Kawasaki
36 | Thién Tan I (Pdng Nai) 105 3,5 BMK-5 Kawasaki
37 | Nui Nho (Binh Duong) 105 3,5 BMK-5 Kawasaki
3g | Tan Ban (Bién Hoa-Dong 64 - 102 3.5 Tam rock, BMK-5 | Kawasaki
Nai) 105
39 Thuong Tan IV (Binh 64 — 102 3,5 Tam rock Kawasaki
Duong)
40 | Thuong Téan V (Binh Duong) 64170;02 4,2 Tam rock, BMK-5 Kawasaki
41 | Loc Trung (Tay Ninh) 701_01510 42 Furakawa, BMK-5 Kawasaki
47 | Tan Dong Hiép (Binh 105 42 Kawasaki Kawasaki
Duong)
O \ A A . Komatsu
43 | Vin X4 (Thua Thién - Hué) 105 1,9+2,1 BMK-5 (Nhat)

4. Phan tich, danh gia hién trang cong tac khoan ¢ cac mé da VLXD
4.1. Phén tich danh gia hién trang cong tac khoan ¢ ciac mo da VLXD
4.1.1. Vé cdc loai mdy khoan sir dung
- Nhin chung céc loai may khoan dang st dung trén cdc md khai thac VLXD tuong
d6i pht hop v6i xu hudng phat trién thiét bi khoan, v6i diéu kién khai thac moé va tinh chit co
1y cua da.
Trong s cac loai may khoan dang st dung, mot s6 loai dap-xoay thuty luc, chay
diezen do cac hang Tamrock (Phin Lan), Atlascopco (Thuy Pién), Furukawa (Nhat Ban),
Ingersoll-Rand (MY) la m0’1 va hién dai, ning suit cao va anh hudng it dén méi truong. Con
nhimg may khoan xoay cau cta Nga st dung & mo da voi Yén Duyén (Bim Son) di qué cil
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(lam viéc hon 30 nim nay), can phai thay thé bang loai may khoan xoay cdu méi hodc may
khoan thuy luc dap-xoay hay hay xoay dap néu trén.

Con lai cac may khoan dap-xoay 1a do Nga san xuat (BMK-5, BMK-4M) ma cac mo
da hien sir dung rat nhiéu (nhét 1a cac mo mién Nam) thi dd qua cii, ning suét thép, bui nhiéu,
tiéng on 16n, anh hudng nhiéu dén suc khoe cong nhan. Tuy don gian ré tién van can dugc
thay thé bang nhiing loai may khoan thuy luc co dong ning suit va than thién voi méi trudng.

- Nhitng may khoan thuy lyc dang sir dung tuy phu hop, nhung thyc sy chua dam bao
tinh déng bo véi thiét bi xac bde va van chuyén. Viéc lua chon thiét bi khoan & day chu yéu
dua vao kinh nghi€ém, nhin vao nhiing thiét bi dang str dung ¢ nhitng mo 1an can, ma chua cé
co s& khoa hoc dé lya chon thiét bi khoan hop 1.

Pé lua chon hop 1y can dua vao tinh chét co 1y cua da, h¢ théng khai thac sir dung, san
pham déu ra (kich thudc c& hat yéu ciu), san lugng mo va tinh ddng bd cua thiét bi sir dung
trong mo.

4.1.2. Vé cong nghé khoan

O cac mo khai thac da, hau nhu khong xdy dyng quy trinh khoan mot 16 khoan, di
chuyen may trong bai khoan, quy dinh ché d6 khoan hop ly trong qua trinh khoan. Chi ¢ mot
50 mo ¢6 quy mo 16n va vira mdi c¢6 bang quy dinh cuy thé vé an toan trong cong tac khoan.

- Quy trinh khoan mét 16 khoan rit quan trong, né quyét dinh dén ning suat khoan, do
bén cua dung cu khoan va an toan trong khi khoan.

- Di chuyén may trong bai khoan dé khoan 15 khoan méi: Tuy ting bai khoan (so d6
bb tri 16 khoan trén ting) ma sir dung so d6 di chuyén may khoan, nham muc dich rat ngan
thoi gian chét ciia may khoan va nang cao muc do an toan trong qua trinh di chuyén.

- Hau nhu chua ¢6 moé nao xéc dinh ché do khoan hop 1i, ma chi yéu 1a do ngudi tho
khoan diéu hanh theo kinh nghiém.

Tuy vao phuong phap khoan va ché d6 khoan c6 nhitng thong sé khac nhau. Dbi véi
may khoan xoay cau thi cac thong s6 d6 1a: Luc doc truc P,, tc do quay dau khoan n va khéi
lugng khi nén hodc hdn hop nude-khi nén dua vao dé lay phoi Q. Déi v6i phuong phap khoan
dap-xoay (hodc xoay-dap) thi cac thong s6 ché @6 1a: Lyc an doc truc P, , cong mot 1an dap A,
tan sb dap ng , tbc do quay dau khoan ng va ché d6 lam sach guong 15 khoan.

4.1.3. Vé tac dong den moi trieong cua cong tac khoan

Tac dong xdu dén moi trudng khi khoan 1a: tiéng On va byi. Tuy nhién, hién nay ¢ hau
hét cac mo déu khong chi ¥ dén van dé nay, khong ap dung nhitng bién phap giam thiéu bui
va tiéng on.

- D6 On c6 anh hudng 16n dén moi trudng xung quanh. Thong thuong, khi st dung
may khoan BMK — 5 dé khoan d4 thi cich may khoan 15m d6 on 1a 95+ 98 dB.

- Khi khoan thuong phat sinh bui. Ddi v6i nhitng mé dau tu cic may khoan thuy luc
mai thi it bui phat sinh do c6 trang bi hé théng thu bui (Xiclon) méi lam viéc c¢d hi€u qua..
Hoic nhitng mo st dung hdn hop nudc - khi nén dé 1iy phoi, thu bui 4m thi hiu nhu khong co
bui. Con da sd cac mo dang sir dung may khoan BMK — 5 thi khoan kho, khong ¢ hé thong
thu bui nén bui phat sinh rat nhiéu, anh huong 16n d&én stc khoe cong nhan. Khi str dung may
khoan loai nay cén trang bi day du bao ho lao dong.

Nhu vay, tiéng on va bui phat sinh khi khoan phu thuge nhiéu vao loai may khoan,
thoi han da str dung va cong nghé 1iy phoi. T4t ca cic mo cin c6 nhing bién phap giam thiéu
6 nhiém moi truong.

4.1.4. Vé hiéu qua céng tac khoan

Khau khoan 13 khdu dau tién trong qué trinh khai thac d4, chi phi chiém mot ty trong
kha 16n trong ca qua trinh khai thac. Tuy nhién, hau nhu cac mo khong cha y dén viée ting
hiéu qua cua timg khau (nhat 1a khau khoan), ma chu yeu 1a quan tdm dén gi4 thanh cua san
pham cudi cung. Chinh vi thé, riéng khau khoan c6 rat nhiéu kho khian:
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- May khoan da s6 1a cii. C6 nhitng mé méi nhung van dau tu nhitng may khoan thé hé
cii hodc nhitng may cii, vi ré tién va str dung don gian, khong chii ¥ nang cao tay nghé cia
cong nhan.

- Viéc cung cp phu ting thay thé khong kip thoi, bao tri, bao dudng may khong ding
quy dinh. Chinh vi vay hé s6 st dung thoi gian thip, din dén ning suét thap va hiéu qua
khong cao.

- Nhitng moé khai thac xubng sau, c6 dat d4 ngdm nude manh, 16 khoan c6 nhiéu nuéc
nén 16 khoan thudng bi vui 1ap hodc chiéu cao lang phoi 16n, 1am giam hé sé str dung 16 khoan
va giam hi¢u qua cong tac khoan.

4.1.5. Vé ho chiéu khoan

Qua khao sat ta thdy: nhimg mé c6 quy mé 16n va vira (nhat 1 nhitng mo khai thac vt
lidu phuc vu san xuit xi ming) thuong 1ap ho chiéu khoan diy du theo quy dinh. Tuy nhién
nhitng ho chiéu d6 chua thuc su phu hop véi dét d4 khu vuc khoan, chu yéu dua vao ho chiéu
mau. Viéc dua vi tri 16 khoan ra thyc dia khong chinh xac d6i khi chi nhin 4ng chimg ma cim
16, it str dung may tric dia dé dinh vi tri 18 khoan.

Con nhitng mé nho str dung 16 khoan dudng kinh nho thi hau nhu khéng 1ap bo chiéu.
Vi tri 16 khoan, s luong 16 khoan hoan toan do cong nhan khoan dinh doat theo kinh nghiém.
Diéu d6 anh huong xau dén hiéu qua nd min va nhiing khau tiép theo.

5. Nhirng van dé can thuc hién d6i véi cong tac khoan ¢ cic mé da

Cong tac khoan ¢ cac mo khai thac da chua dugc quan tdam mét cach thich dang, do do
hiéu qua cong tac khoan con thap. Pé hoan thén cong nghé khoan can thiét phai tién hanh
nhitng cong vi¢c sau day:

e Tién hanh nghién ctru va xac dinh nhiing tinh chat co 1y cta dat da & timg khu vuc
cta mo. Trude hét cin xac dinh nhitng chi tiéu vé do bén cta d4 nhu S néns O cit, O kéo , Mat do
ctia dat da (p) va do niit né cua nod. Trén co sé d6 xac dinh do khoan cua timg loai da & timg
khu vire va thanh 14p ban d6 nham thach ctia mo.

e Kiém tra lai su phu hop cua loai thiét bi khoan va dung cu dang st dung & mo theo
tinh chét co 1y cua da, diéu kién khai thac mo, cong sut mo, muic do dap vo yéu cAu va tinh
déng bo cua thiét bi st dung ¢ mo.

e Xac dinh ché d6 khoan hop 1y cho cic loai may khoan st dung & mé dé khoan co
hiéu qua hon.

e Ap dung nhimng bién phap giam thiéu tac dong dén moi trudng khi khoan phuc vu
cho su phat trién bén viing ctia mo.

e Xay dung quy trinh khoan cu thé va quy pham an toan cho cong tac khoan.

e Can phai thiét 1ap ho chiéu khoan cu thé cho timg bii khoan.
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SUMARY
An overview and complete orientation of the drilling technology
using in quarries in Vietnam
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Drilling is the first stage in the process of quarries and cost of drilling takes a large
scale in the process of quarrying. However, most of the quarries do not pay attention to
increase the efficiency of each stage (especially drilling stage), and mainly concern about the
cost of the final product. The quarries often use large drill hole diameter (d > 75mm). In south
and central of Vietnam, the quarries often use drilling equipments such as: pneumatic
hammers and rotation rock drills from Russia (BMK-5), and in the northern often use
hydraulic drilling machines such as: top hammer drills and down the hole drills from Tamrock
(Finland), AtlasCopco (Sweden), Furukawa (Japan), Ingersoll-Rand (USA). This review is an
overview of the use of large borehole drilling technology in the quarries in Vietnam. The
contents of the article present the methods to complete drilling technology in quarries of
Vietnam using large diameter.

Nguoi bién tgp: TS. Pham Vian Hoa
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NANG CAO HIEU QUA NO BANG PHUONG PHAP CAI THIEN
CHAT LUQNG BUA KHI NO MIN TAI MO PA THUONG TAN IV

Pham Vin Hoa, Nhir Vin Phic, Lé Thi Hai
. Truong Pai hoc Mo - Dia chat
Po Van Nang, Cong ty Cong nghiép Hoa chat Nam Bo

Tém tit: Bua min la mot trong nhitng yéu to dnh hwong dén hiéu qua né min néi
chung va né min trén tang noi riéng. Bai bdo trinh bay két qua phdn tich anh hirong
ctia bua min, vdt lidu lam bua dén hiéu qua né tai mé da Thuong Tan 1V va dé xudt lya
chon logi vt liéu bua méi san c6 tai mé. Hién tai mo dang su dung loai phoi khoan va
vat liéu san cé trén bdi min dé lam bua min. Chat luvong né min nhin chung chua 16t ¢6
nguyén nhdn nay gay ra. Qua theo déi cdc bdi né dang dp dung loai vt liéu bua mé
dang sw dung, cac bdi min déu xudt hién hién twong phut bua som truoc khi dich
chuyén ddt dé ¢ phia dwong can. Ty I¢ dd qud c& 0 cdc bai min nay tir 8-12%. Sau khi
phdan tich anh hu"O’ng ciia cdc théng s6 né min, nghién ciru tap trung vao viéc cdi thién
chdt heong bua min nham cdi thién chat lwong céng tac né va ciing nham giam hodc
logi true hién twong da vang, song dap khong khi do hién twong phut bua gay ra. Cdac
két qua ap dung loai vat liéu bua moi voi ¢ hat vt liéu bua bang dd nghién vun kich
thuée I6n nhdt 5-6mm trén 20% dd mat c& hat -3mm cho thdy chat lrong bua tang lén
ré rang, loai trir dwoc hién twong déa bay va giam thiéu tic dung cia tiéng on va song
ddp khéng khi. Pady la két qua gitip moé c6 co so dé sir dung logi vt liéu bua mang lai
hiéu qua né min tot hon, ciing nhw giam cdc tic dong cé hai do hién twong phu bua
min gay ra.

1. Mé diu

Chat lugng cong tac nd min khai thac mé phu thudc vao cac yéu td nhu: mirc do kho

né ctia khoi d4, cac théng sd nd min, loai thube nd sir dung, cong tac té chire thi cong khoan

..Bua min va vat liéu lam bua min cting la mét trong nhiing yéu to quan trong can dugc
chu ¥ nham ting thoi gian tac dung no clia nang lugng chét nd trong khdi d4, nang cao chat
luong dap v&, ting hidu qua cong tic nd min.

Mo da vat liéu xdy dung Thuong Tan IV 12 mot mo co cong suat khai thac da nguyén
khai hon 1 triéu m 3/nam. Mo hién dang ap dung hé théng khai thac theo 16p béng van tai tryc
tiép bang 6 to va st dung cong ngh¢ khoan né min dé pha vo da. P4 sau khi nd min s dugc
may Xuc xuc bdc truc tiép 1én 6 t6 van chuyén vé tram nghién dap. Nhu vay, chit lugng cia
dong da nd min s€ anh hudng dén hiéu qua khong nhiing cua khau xuc bbc ma con anh hudng
dén nang suat, chi phi cua cac khau cong ngh¢ tiép theo 1a xuc bdc, véan tai va nghlen dap.

Céc loai d4 can lam toi bang nd min tai mo 1 da bot két, da cat ké co hé sd d6 kién cb
trung binh f =9 (theo phan loai cia Protodiaconov). Hién tai mé sir dung may khoan BMK-5
c6 duong kinh 105 mm dé khoan 16 min va may xuc thaty luc gau nguge Komatsu PC 450
dung tich gau 2,2 m® dé xaic boc dat da. Vao miia mua mé chi yéu sir dung loai chat nd nhit
tuong EE-31 ¢ kha ning pha v& dat da va chiu nude tot. Cac loai thude nd khong chiu nude
nhu ANFO, Amonit AD 1 dugc st dung cho céc 16 khoan kho va thuong duogc st dung vao
mua kho. Phuong tién nd str dung chu yéu 1a kip nd vi sai phi dién, moi nd loai 175 g/qua
hodc loai 400 g/qua. Cac 16 min dugc nap lién tuc hoac phan doan tuy theo cAu trac dja chat
cuia dat da. Cong tac khoan nd min da dap tmg dugc nhu cau san lugng cta mo, nhung qua
danh gi4 truc quan c6 thé thdy cac vu nd 0 mo van con hién tuong phut bua, d4 bay, xuat hién
nhiéu da qua ¢d, c¢6 nhiéu nguy co gy mat an toan, dic biét lam giam chét luong ddng d4 nd
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min, giam ning xuit may xuc, tang chi phi dap vo 1an 2. Xudt phat tir thue t& cong tac nd min
nay, viéc nghién ctru cai thién chat luong bua min nham giam céc anh huong néi trén da duoc
thue hién tai mo.
2. Bua min va vat li€u lam bua

Trong cong tac nd min, bua min dugc su dung dé kim gitr khi nd trong 16 min, lam
tang cuong viéc sir dung nang luong nd va nd c¢6 mot vai tro quan trong trong viéc giam song
dap khong khi, da bay, tang mirc d¢ dap v6. Trong cong tac nd min noi chung va cong tac nd
min khai thac d4 trén tang noi riéng, bua min la mot phuwong phap hiéu qua duge sir dung dé
keo dai thoi gian tac dung n trong 16 min trudce khi thuc hién viéc pha v& va dich chuyén dat
da nd. Néu bua min duoc sir dung mot cach hiéu qua, no s¢ mang lai cac tac dung htru ich
trong viéc dap v& da va giam cdc tac dong c6 hai dén m01 truong xung quan. Nguoc lai, sy
kim gilr nang luong no kém ctia bua min dan dén sy xuit hién cua da bay, song dép khong
khi, ting chan dong nén dat va dic biét mang lai cac két qua nd min kém. Trong truong hop
sir dung bua co chiéu dai qua ngén hodc vat liéu bua co chét luong kém, hién tuong déa bay va
song dap khong khi s& xay ra, xuat hién su thoat khi nd som & miéng 16 min va rd rang lam
giam hiéu qua nd. Néu chleu cao cot bua quéa dai, phan dat d4 & phan miéng 16 min s& duoc
dap vo khong hiéu qua, xuat hién nhiéu da qua c& & vung nay. Trong truong hop chiéu dai
bua da duoc tinh toan va nap du vao 16 min, tuy nhién vin c6 thé xay ra sy phut bua va lam
thoat sém khi n6 néu vat liéu bua Iya chon khong hop 1y (hinh 1)[1].

su phut bua  phut 'ndng sing’

Hinh 1. Anh hiéng ciia bua dén sw xuat hién da bay [1]

Céac nghién ciru vé tac dung ctia bua min ch yéu tap trung vao hai yéu t6 chinh la:
chiéu cao cot bua va vt liéu bua (loai vat li¢u bua va kich c& hat vat li¢u lam bua) va vai tro
clia ctia cac yéu to nay trong viée kim giir ning luong nd tac dung lau hon trong khéi da trong
qué trinh nd ciing nhu giam céc tic dung c6 hai dén moéi truong [2-7]. Chiéu cao cot bua phai
duge dam bao trong cac tinh toan cling nhu trong qué trinh thi cong thong sb niy tai hién
truong, tuy nhién viéc st dung vat li¢u bua thich hop, dic biét 1a kich thudc cd hat bua
thuong khong dugce cht y nhiéu hoidc tham chi khéng dugc thuc hién trong thuc té. Phoi
khoan thuong dugc str dung rong rai dé 1am bua min do sy thuén tién cta no, tuy nhién khi su
dung vat liéu bua loai nay thudng khong c6 kha ning du dé kim gitr khi n6 1au trong 15 min.
Trong truong hop nay, dé ting thot gian tac dung nd, xu huéng chung 1a ting chiéu dai bua
min nham bu lai ning luong bi ton that Diéu nay dan viéc 1am giam cdc tac dung n6 khi thé
tich 16 min sir dung dé ‘nap thudc nd bi giam bt va thuo’ng dan dén viéc cac cuc da qua c&
xuét hién & phia trén bé mat bai min. Do do, bén canh viéc lua chon chiéu cao cot bua, viéc
lua chon vat li€u lam bua cling c6 mdt vai trd quan trong trong céc két qua nd min va viée
giam cac tc dong moi truong do nd min sinh ra.

Ve mat 1y thuyét, sy kim gita ning luong nd trong khéi da duoc thyc hién boi hai
thong sO 1a dudng can va bua min. Do d6, chiéu cao cot bua thuong dugce lua chon trén co s¢
moi quan hé véi duong kinh 16 min va muc d6 kho nd cia khbi da hoic mdi quan h¢ voi
duong can. Chiéu dai bua da dugce dé xuat boi nhidu nha nghién ciru dbi v6i cong tac nd min
trén tang trong pham vi tir 25 dén 40 1an duong kinh 16 khoan hodc 0,5 dén 0,75 lan dudng
can. Pbi voi kich ¢ vat liéu bua, mot sb tac gia dé xudt c& hat bua bang
(1/12 +1/20) duong kinh 15 khoan [8, 9]. Nghién ciru ctia Otuonye [5] ciing x4c nhén rang
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viéc Iyra chon vat liéu va kich c¢& vat liéu bua thich hop c6 thé giam chiéu cao cot bua can thiét
dén 41% va giam muc d6 song dap khong khi téi 23%. Trong nghién ctru thuc nghiém khéc,
Tregubov [10] khi so sanh gitta hdn hop dét sét va cat lam bua va bua bang vat liéu hat da da
két luan réng vét liéu 1am bua tot nhét 1a cac hat da véi kich ¢ tir 3-10 mm. Bén canh do, cac
két qua nghién ctru ciing khuyén nghi ring kha ning kim giir cia bua min dudi tac dung nd
khong phu thudc vao khdi lugng bua ma chu yéu phu thudc vao luc déy duoc tao ra bai su
chén kin cua 16i bua, do d6 vat li€u bua béng cac hat d4 voi da cuong do. Nhin chung, céac
nghién ctru so sanh hi¢u qua cua vi¢c sir dung phoi khoan va hat da 1am bua déu da két luan
rang viéc str dung cac hat da c6 kich ¢ thich hop thay vi sir dung phoi khoan lam ting hiéu
qué cua chit nd va cai thién hiéu qua cia cac khau cong nghé lién quan khi khai thac mo.

3. Thong s6 né min va vit liéu bua dang sir dung tai mé

V6i 16 khoan duong kinh 105 mm, chiéu cao tang khai thac 10 m, cac théng s6 nd min
nap thudc né nhil trong & phan ddy 16 khoan va thubc nd ANFO & trén cot 16 khoan dang ap
dung tai mo nhu sau: duong can chan ting 4 m, khoang cach giita cac 16 khoan 4 m, khoang
cach giira cac hang 16 khoan 4 m, mang 15 khoan 6 vudng, chiéu sau 16 khoan 11-11,5m, chiéu
cao cdt thude nd 5,6-5,7 m, chiéu cao cot bua 3m, chi tiéu thude nd tinh toan 0,24 kg/m3 . Quy
mo mot bai nd tir 48-50 16 min st dung phuong tién nd kip dién vi sai trén mit két hop véi
day n6 xudng 16 min, diéu khién nd theo so d6 ném thang.

Vit liéu bua str dung thuong bang phoi khoan dang hat min tron 1an mat khoan kich
thudce tir -2mm dén 3 mm. Kich thude vat lidu bua st dung khong déng déu ¢ cac 16 min, mo
chu yéu tan dung phoi khoan va cac vat liéu nghién vun sin c6 tai khu vuc bai khoan dé nap
bua (hinh 2).

i

Hinh 2: Bua min bang phoi khoan 1an d4 mat sir dung tai mé [11]

Qua quan sat va danh gia truc quan va sir dung camera quay phim dé phan tich lai su
dich chuyén cua khéi da va su dich chuyén cuia bua d6i véi loai vat liéu bua dang su dung tai
mo tai mot sd bii nd c¢6 thé nhan thy su phut bua kha rd rang trong khi chua cé sy dich
chuyén dat da ¢ phia duong can, nhu vay thoi gian tac dung cua nang luong n6 trong khoi da
bi giam xudng do sy that thoat som cua bua (hinh 3).

iy *
v S

Sy phyt bua ==

3 ) Bai né nay 7-9-2013
Hinh 3. Hién twong phut bua som tai cac 16 min o mo Thuong Tan IV

a) Bdi né ngay 4-9-2013
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Déi véi cac bai nd theo ddi co xuat hién hién twong phit bua min, danh gia so bd cho
thiy da qud c¢& cling xuit hién véi ty 16 kha 16n tir 8-12%, xuét hién nhiéu ¢ cac 16 min hang
sau va phan gitra bai min. Cuc d4 16n nhét trén bé mat bii min c6 kich thudc trung binh 1,5m’.
Chiéu cao cot bua thyc té 3 m 13 phu hop voi thong s6 nd min tai mo, cé thé dua ra gia thiét
rang chét lugng vat li¢u bua chua phu hop, c& hat bua chua dam bao do ma sat dé kim giira
san pham khi n6 1au hon trong 10 min chinh la nguyén nhén gy ra hién tuong phut bua sém
nay. Mot s6 vu nd theo ddi xuat hién hién tuong phut bua kiéu “nong stng” do duong can
thuc té 16n hon duong can thiét ké.

4. Két qua nghién ciru

Tt nhiing két qua theo doi thuc té trinh bay & trén, viéc lya chon loai vat li¢u lam bua
nham cai thién chat luong bua min, nang cao hiéu qua ndé cho mé duoc dit ra. Can ¢t vao
diéu kién thyc té cua mo, loai vat liéu bua lwa chon phai dap ing mot s tiéu chi nhu: vat liéu
bua sin c6, dé cung cap, gia thanh ré, thi cong nap bua thuan tién; vét liéu bua phai c6 kha
nang kim giit tot nang lugng nd trong 16 min, khong c6 hién tuong phut bua. Loai vat liéu bua
duoc lya chon thir nghiém cho moé 13 da nghién vun c6 sén tir tram nghién dap ctia mo. Kich
c0O hat vat li€u bua dugc lya chon tang 1én so véi loai bua hién tai dang st dung tai mo va
duoc dua trén sy tham khao két qua tir cac cong trinh nghién ctu trude d6. Bua duoc lya
chon co kich thudc c& hat da 16n nhit 1a 5-6mm, c6 1an khoang 20% hat do co kich thude nho
hon 2mm dé nd thir nghiém (hinh 4). Chiéu cao cot bua va cic théng sé nd min khac dugc
giita nguyén nhu ddi véi cac vu nd thong thuong & mo (chiéu cao cot bua la 3m).

Hinh 5. Pt da o phza dwong can dich chuyen tai baz no thir nghzem ngay 01-10-2013
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Phén tich sy dich chuyén twong ddi giita bua va dudng can théng qua phan tich phim
thu dugc sau vu nd cho thdy su dich chuyén dt da ¢ duong can gin nhu dong thoi voi su
phut bua min, & mot 6 vu nd khong c6 su phut bua (hinh 5). Ty I¢ d4 qué c& dugc danh gia
bang phuong phap do dém chiém khoang 6%. Piéu nay cho thiy loai bua méi c6 kha ning
kim giita ning luong nd lau hon trong 16 min so véi loai bua cii. Néu nhu loai bua cii ¢6 su
phut bua sém lam giam thoi gian tac dung nd cua chat nd trong khdi da thi & cac vu nd thir
nghiém véi do thoi gian tac dung nd lau hon 1am ting hiéu qua dap vo dat d4, giam hodc loai
trir dugce hién tugng da bay do phut bua, gidam cac tdc dung c6 co6 hai khéc cua nd min do phut
bua gay ra nhu da bay, song dap khong khi.

5. Két luan

Qua thir nghiém loai vat liéu bua méi bang da nghién vun co kich thudc c& hat 16n
hon sin ¢6 cho mé da Thuong Tan cho thdy: két qua kim giit ning lugng nd cua loai bua nay
t6t hon so vé6i loai bua c& hat min va nhé bang phoi khoan dang sir dung tai moé. Pay 1a céac
két qua dang khich 1& khuyén nghi cho viéc st dung loai bua méi ndy cho mo da vat li¢u xay
dung Thuong Tan nhim nang cao hiéu qua nd min va giam cac tac dong c6 hai ctia ndé min
dén méi truong. Do thoi gian va diéu kién nghién ctru han ché, nghién ctru chua c6 didu kién
danh gia anh hudng cua cac thong sé min khac dén chat luong nd. Tuy nhién co thé khang
dinh r rang hiéu qua ctia bua min d6i voi hiéu qua nd trong nghién ctru thir nghiém nay.
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SUMMARY

Increasing the blasting efficiency by using adequate stemming materials
for Thuong Tan IV quarry
Pham Van Hoa, Nhu Van Phuc, Le Thi Hai
Hanoi University of Mining and Geology
Do Van Nang
Micco — South mining chemical industry company limited

Stemming is one of primary factors influencing on blasting efficiency. This paper
presents the analyzing results on the influences of stemming materials in blasting efficiency at
Thuong Tan quarry IV and proposes new type of stemming material. At this time, the quarry
is using the drilling cuttings and available materials on the blasting site to stem the collar.
Monitoring the blasts using this kind of stemming material shown that the blasts have
appeared premature escape of stemming before the moving of blasted rock at the burden.
After analyzing the influence of blating parameters, the study has focused on improving the
quality of stemming materials to reduce or dimiss the appearance of fly rocks, air blast by
premature escape of stemming. The experimental results showed that the use of new
stemming material by crushed rocks with maximum sizes of 5-6 mm mixed 20% of -3 mm
crushed rock obviously increased the stemming quality. This result helps the quarry in
chooing better stemming material, increasing the blasting efficiencies, and reducing the
effects of blasting due to the premature escape of stemming.

Ngueoi bién tdp: ThS. Nguyén Dinh An
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Tuyén tdp béo cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Pia chat, Ha Noi, 14/11/2014

NGHIEN CUU LUA CHON PHUONG AN CAI TAO, PHUC HOI
MOI TRUONG HQP LY CHO MO PA HOA TRANG CHAU CUONG -
NGHE AN SAU KHI KET THUC KHAI THAC

Nguyén Hoang, Buii Xuin Nam, Vii Dinh Hiéu, Lé Thi Thu Hoa, D5 Ngoc Hoan
Truong Pai hoc Mo - Dia chat

Tém tat: Trén xu thé phat trién va héi nhdp toan cau hién nay, nang heong la nguon
khéng thé thleu cho moi Quoc gia, trong do phai ke dén nganh cong nghi¢p khai
khodng. Kinh 1é cang phat trién doi héi nguon cung cdp nang heong cang 1om, dan dén
nang sudt ciia nganh cong nghiép khai khodng cang phdi ndng cao. Cing véi si phdt
trién vieot béc ciia khoa hoc — ky thudt hién nay, cong nghiép khai khoang da va dang
la mét trong nhitng nganh dan dau vé ning luong cho Quoéc gia. Bén canh dé, hoat
dong khai thac khodang san ciing gdy anh huong rdt Ién 1Gi moi truong, gop phan lam
ting hiéu vmg nha kinh va lam bién doi khi hdu toan cdu, lam suy giam méi truong
sinh thdi, thu hep dién tich dat dai canh tac va tham thuc vat, lam bién dong cdc
dong chay ddau nguén ciing nhw chat lwong ciia nguén nuwde ngam va niede mat, gay
on va bui, gdy chan déng nén méng cong trinh, phd vé canh quan thién nhién, tic
dong xdu vdo tinh da dang sinh hoc cua moi truwong tu nhién, ... Truoc thyc trang do,
can thiét phai cé cdc gidi phdp céng nghé nham cdi tao va phuc hoi lai méi truong
sau khi két thiic khai théc, tra lai mot phdn hodc toan b¢ trang thai ban dau cho moi
truong va canh quan khu vue.

1. Hién trang mé da hoa tring Chau Cuong — Quy Hop — Nghé An

Khu mé d4 hoa tring Chau Cudng c6 hai than quing chinh. Than quing 1 ndm & khu
Nam va khu Béc ciia mo, con than quing 2 ndam khu Dong cta mé. Hién tai mo dang khai thac
mot phan than quing 1 ¢ khu Nam do cong ty khai thac da voi Yabashi Viét Nam thuc hién.

Khu vyc khai thac 1a sudn nti phia Pong Nam cia than quang 1. Dia hinh ¢ day 1a dia
hinh d4 hoa, suon nai doc trung binh tir 28 + 400, doi chd vach dung dung, d4 tai méo 16m
chém. Bao phu bé mat dia hinh 1a cac bui cay thép va moc kha thua thét. Cot cao dia hinh
thay d6i tir +110m (phia chan niii) dén +255m (phia dinh nii).

Hinh 1.1. Hién trang khai thdc khu vuwec phia Bic mé dé hoa trang Chdu Cuwong — Nghé An
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Dia hinh chan nai phia Péng va phia Pong bac khu vuc khai thac 1a thung ling, mot
s6 khu vuc da duge cai tao dé tréng hoa mau,... Trong khu vuc khai thac khéng c6 dan cu
sinh sbng.

Nhin chung, dic diém dia chét, dia hinh khu vuc khai thac tuong ddi thuén loi: Khoéng
phai boc phu, khai thac trén murc thoat nudc tu chay,..

Hinh 1.2. Hién trang khal thac khu viee phza Nam mo da hoa tmng Chdu Cuong — Nghé An
2. Cac tac dong téi moi trwong do hoat dong khai thic da hoa tring tai mé Chau Cuong
— Nghé An gay ra

Qua trinh khai thac moé da hoa tréng tai Chau Cuong — Ngh¢ An dugc thuc hién theo
day chuyén cong nghé bao gdm nhiéu khiu dugc chia ra thanh bon giai doan: giai doan chuin
bi, giai doan xay dung, giai doan hoat dong va giai doan két thic mo. Mdi khau cong nghé
déu co nhitng anh hudng nhat dinh téi moi truong. Cu thé nhu sau:

2.1. Tdc djng trong giai doan chudn bi

+ Mbi truong khong khi: méi truong khong khi ctia khu vue bi tac dong chu yéu boi
hoat dong san gat, lép dat cong trinh, van chuyén nguyén vat liéu va van chuyén vat liéu san gat.

+ Moi truong nude: trong giai doan nay tac dong téi chat luong moi truong nude boi:

- Nudc thai sinh hoat ctia cong nhén;

- Nudc mua chay tran qua khu vuc san gat, giai phong mit bang;

Theo tinh toan cua du an khéi lugng cong nhan tham gia giai phong mat bang nho
khoang 30 nguoi chil yéu 1a dan cu ban dia, do d6 s& khong c6 hoat dong sinh hoat tap trung
ctia cong nhan, lugng nudc thai phat sinh khong tap trung trong khu vuc thyc hién du an. Vi
vay, tac dong t&i chat luong moi trudng nude cia khu vuc do nudce thai sinh hoat 14 hau nhu
khong co.

Tong dién tich cua du an 1a 49,24 ha, tuy nhién trong giai doan dau hoat dong sé& chi
tién hanh giai phong mat bang kém san gat tai khu vuc du kién xdy dung cac cung trinh phuc
VU sén xuit, khoang 7-8ha. Do d6, lugng nudc mua chay tran c6 kha nang tic dong tdi moi
truong nude trong giai doan ndy cha yéu 13 tir dién tich nay.

+ Mbi trudng dat: tic dong toi chat lugng moi trudng dat ctia giai doan nay theo nhan
dinh ban dau 14 do sy rira troi ctia nude mua chdy tran, rac thai sinh hoat, nu¢c thai sinh hoat.
Tuy nhién, nhu trén do xac dinh luc lugng thi céng giai phong mit bang nho, chi yéu 1a dan
ban dia nén lugong rac thai sinh hoat cling nhu nudc thai sinh hoat phat sinh nho. Vi vay tac
dong toi moi truong dat khong 16n.

+ H¢ sinh thai: theo théng ké cua cha dau tu, cua tu van thiét ké khu vuc can giai
phong mit bang phuc vu cho du 4n chu yéu 1a dat ddi, rimg trong, rimg thua do d6 d6 da dang
sinh thai nho. Trong qua trinh giai phong mit bang sé phai tién hanh chit bo dién tich tham
thuc vat, cay, rung. Do d6 s€ tac dong manh téi h¢ sinh thai cia khu vuc trong dién tich
49,24ha.
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- Céc tac dong td1 moi truong xa hoi:

+ Tac dong t6i co ciu sir dung dat ciia dia phuong: phan dién tich cin phai giai phong
mit bang chu yéu 1a dét ddi rimg. Viée lua chon vi tri phuc vu cho du an khong tranh khoi
viée tac dong tdi co cau sir dung dt ciia dia phuong, chuyen tir dat rung sang dat cong nghiép
nhung tic dong nay nho do hiéu qua kinh té ctia khu vuc dat bi chuyén doi nay thap.

2.2. Tac dong trong giai doan xdy dung

+ Mbi truong khong khi: Theo ndi dung phan trén cho thay ngudn tac dong téi méi truong
khong khi ctia khu vure ndy cha yéu do cac hoat 1am phat sinh bui, khi thai nhur:

- Xay dung mit bang;

- Van chuyén nguyén vat liéu san gat va xay dung.

Do khu mo nam doc 1ap nén bui phat tan khong rong va it anh huong téi méi trudng, nho
hon so vdi viéc van chuyén dat d4 san gat trong khai trudng.

Céc tac dong cua hoat dong van chuyén t6i moi truong khong khi xung quanh chi yéu
1a do bui phat sinh, con lai 1a cac hoi khi. Do lugng phat sinh nho dong thoi phat tan nhanh
nén tac dong chu yéu lam gia ting cac hoi khi trong khi quyén.

Bui phat sinh do xy dung cua hau hét cac khu vuc nho, hiu nhu khong anh huong t6i
chat luong moi truong khong khi. Riéng bui phét sinh do thi cong xdy dung dudng sé 1am 6
nhiém moéi trudng khong khi khu vuc doc tuyén dudng thi cong va phat tan sang khu vuc 1an
can gay 6 nhiém nhe khu vuc lan can.

Thoi gian tdc dong: Chi kéo dai trong thoi gian thi cong 1a 06 thang.

+ Tac dong té1 moi trudong nude: Moi trudng nudce trong khu vuc chiu tac dong boi
nhiéu hoat dong nhu:

- Xay dung cac cung trinh cong nghiép va dan dung;

- Bao dudng thiét bi;

- Sinh hoat ctia can bg va nhon vién.

- Giai phong mat bﬁng, san gat, xay dung cung trinh lam gidm di¢n tich tham thyc vat
tao dong chdy mit (nudc mua chay tran) giy 6 nhiém nudc.

Céc hoat dong nay s& lam phét sinh cac chat thai va khong phat sinh cac chét thai tac
dong té1 moi truong.

Tuy nhién, thoi gian san gat va xay dung co ban khong kéo dai nén tdc dong nay sé€
cham dirt ngay sau khi giai doan nay két thiic.

Theo két qua tinh toan & trén cho thiy nudc thai sau khi xtr Iy bang bé tu hoai cai tién
5 ngan (duoc xay dung cho ca qué trinh di vao khai thac cua dy an) sau d6 dugc dua qua hd
ling trudc khi thai ra moi trudng.

+ Tac dong t61 moi trudng dat: Tac dong toi moi truong dat trong giai doan nay chu
yéu do cac hoat dong phat sinh chat thai: nudc thai, cht thai rin va cac hoat dong khong phat
sinh chat thai:

- Sinh hoat cta can bd cong nhén;

- Xay dung cac cong trinh cong nghiép va dan dung

- Giai phong mit bang, san gat.

Céc thanh phan 6 nhiém trong nudc thai sinh hoat bao gém céac chat hitu co, vi sinh.
Trong nude thai xdy dung, bao dudng thiét bi thuong c6 pH cao, TSS va dau md. Chat thai
ran sinh hoat s& chira chat hiru co cao, con trong rac thai cong nghiép sé& chira cac chat kho
phan hiy...Do d6, s& tac dong t4i chit lugng dat 1am thay doi tinh chét dat tai cac khu vuc
san gat. V6i lugng chat thai ran, nudc thai sinh hoat, nudc thai xdy dung... dugc tinh toan
trong cac phan trén khong 16n do d6 mirc do tac dong t6i chat luong dat & mirc trung binh va
s& chdm dut khi két thuc giai doan nay.

+ Téc dong td1 he sinh thai, canh quan moi truong: Theo khao sat thuc té cac khu vuc
thuc hién dy an chu yéu 1a rimg trong nho do d6 viéc 6 nhiém moéi trudng khong khi s& tac
dong td1 hé thuc vat trong khu vuc khong dang ké.
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- Tac dong toi canh quan méi trudng cua khu vire chi yéu do cac hoat dong:

- Xay dung cong trinh dan dung va cong nghiép: Viéc xdy dung cong trinh dan dung va
cong nghi¢p s€ tao ra mot dang canh quan mai cho moi truong chung cua khu vuc.

+ Téac dong toi sirc khoe cong dong: ‘Trong giai doan nay toan bd cac tac dong lam
phat sinh chit thai va khong lam phat sinh chat thai s& c6 nhitng tac dong truc tiép va gian tiép
t6i strc khoe cong dong bao gom:

- Khi bui phat sinh tir cac hoat dong: san gat, xay dung, van chuyén nguyén vat li¢u va
dat d4 san gat gdy 6 nhiém khong khi;

- Tiéng dn, rung;

- Nuéc thai giy 6 nhiém nuéc;

- Chat thai gy 6 nhiém nudc;

- Nudc mua chdy tran gy 6 nhiém nuéc;

- Céc rui ro su ¢ xay ra trong giai doan san gat va xay dyng co ban.

Céc biéu hién cua tac dong: bénh nghé nghiép, cac bénh lién quan t6i 6 nhiém khong
khi, tiéng 6n, rung, 6 nhiém ngudn nudc, tai nan lao dong va tai nan giao thong. Cac tac dong
t6i con ngudi 1a hau qua clia 6 nhiém moi truong, tai nan lao dong. ..

Nhu vay, ¢6 thé du bao mirc do 6n chung do cac trang thiét bi thi cong tai khu vuc cua
Du 4n trong khoang 75-95dBA, ddi voi cong nhan lam viéc voi cac thiét bi 1on s& o cac bién
phép bao ho. Ngoai ra, khu vuc thi cong khoéng con dan cu sinh sdng do d6 tac dong d6i véi
khu dan cu dugc danh gid & muc d nho.

Cac tac dong cua tiéng On va do rung trong giai doan xay dung dugc danh gia & muc
dd nho, tam thoi, chi mang tinh cuc b trong khu vuc thi cong nam céach xa khu vuc dan cu ¢6
thé duoc giam thiéu bang viéc thuc hién céc bién phap giam thiéu.

+ Téc dong téi moi truong van hoa xa hoi: Voi quy mo xay dung nhd va thoi gian xay
dung 01 nam s€ tap trung mot lwong cong nhan tham gia trong qua trinh xay dung (khoang 98
ngudi) do d6 s& c¢6 nhitng anh huong nhit dinh dén van hoa xa hoi cta khu vuc cac thong ban
xung quanh: t& nan xa hoi, xung d6t mau thuin vé vin héa va cic van dé vin hoa khéc.

Tuy nhién, viéc tip trung cong nhan sé& thuc day nhu cau sinh hoat cong dong, thuong
mai do d6 s& thiic day hoat dong thuong mai, xa hoi cta khu vuc.

2.3. Tac dong trong giai doan hoat dong cua dw dn

+ Moi truong khong khi: Trong cong nghé khai thac da hoa tring s dung phuong
phap ndé min, luong bui phat sinh khi né min va khi xac bdc, van chuyén dit da va quing tac
dong dén mai truong cta khu vue.

- Cac tuyén dudng van tai ndi bo, 1an can tuyén dudng trong ranh gi6i quan 1y cia du
an, mirc d6 tac dong 1on. Tac dong nay kéo dai trong sudt thoi gian hoat dong cua dy an.

- Bui phat sinh trong qua trinh van chuyén quing tinh 16n, tuyén dudng van tai dai do
d6 mic do tac dong lon.

- Hoat dong 1am phat sinh bui chu yéu do trat tai va san gat cia may xac, may ui
tuong tu nhu qua trinh xtc béc.

- Bui phét sinh tai khu vuc bai thai s€ tdc dong téi khu vuc 1an cén. Tuy nhién, khu
vuc sir dung 1am bai thai nam tai dia hinh thip ctia khu vuc, 1an c4n duoc che phtl boi nti nén
bui phat sinh it c6 kha nang phat tan rong sang cac khu vuc khac. Hay ndi cach khéc, bui phat
sinh gy 6 nhiém chu yéu tai khu vuc béi thai.

+ Tac dong t&1 moi truong nudce:

- Nuéc thai sinh hoat: Nudc thai sinh hoat tap trung cha yéu tai khu vuc nha n ca va
nha tap thé cta can bd cong nhan mo xtr 1y bang hé thong bé ty hoai qua hd ling trudc khi
thao ra moi trudng xung quanh.

- Nudc thai khai thac: Nudc thai khai thac chinh 1a lugng nude chira trong moong khai
thac phai bom cudng buc 1én khi tién hanh khai thac. Theo thiét ké ciia du 4n nudc thai cta
khai trudng phia déu duoc bom 1én muong thoat nude ¢ mire ty chay vé hd lang xir 1y.
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- Tac dong toi trit luong nudc duoi dat va ché d6 thuy van: luong nude bom vé hd
lang s& bao gébm nudc ngam va nudc mat chay vao moong. Do dd, qua trinh bom thoat nude
s€ tac dong toi nudc ngam cua khu vue, suy giam myc nudce ngam trong khu vue.

- Bii thai ngoai do dugc thiét ké nam vé phia Bic ciia mo, xung quanh bao boc cac
day nii, cach ly voi moi truong bén ngoai. Do do sy truot 16 béi thai s€ khong tac dong toi
chat lugng nudc tai khu vic nhiéu. Tuy nhién, theo thiét ké cuia du an cac bai thai déu dugc
xay dung ké chin chan bai thai dé dam bao an toan.

Nu6c mua chay tran qua khai truong s& mang theo chu yéu la chat rdn vao nudc.
Nudc mua chay tran khu vuc khai truong s& tac dong toi chat lugng nude mat, khe da. Tuy
nhién trong thoi gian dau khai thac dy 4n d6 xay dung khu vuc xtr Iy nudc khai truong nén
muc do tac dong tdi moi trudng nudc giam.

+ Tac dong t6i moi truong dat: Tac dong toi moi trudng dat boi cac hoat dong cia du
an chi yéu tir hoat dong phat sinh chét thai:

- Chét thai rén sinh hoat, chat thai ran cung nghiép, chét thai rin nguy hai;

Nudc mua chay tran qua khai truong, bai thai dat da... ciing sé tic dong téi chat luong
moi truong dat & khia canh bd sung cac chat 6 nhiém, chat dinh dudng cho dét ciia khu vuec.

Tac dong 16n nhat t&i moi truong dat 13 do viéc hinh thanh bai thai dat da. Khu vuc st
dung 1am bai thai s& bi bao phu bai 16p dat da d6 duoc dao xdi trong qua trinh khai thac do d6
chat luong dét tai khu vuc d6 sé& bi thay d6i: giam d6 am, mat chét hitu co.... Trong giai doan
hoat dong, du an s& hinh thanh 01 bai thai dat da méi. Do d6 dién tich dat bi thay ddi chat
luong s€ 1a kha 16n.

Chat thai sinh hoat: Céc chét thai rén sinh hoat nay néu khong dugc thu gom s€ tac
dong téi chat lugng moi trudong dat, nude trong khu vuc va gian tiép tac dong toi h¢ sinh thai,
con ngudi néu cac mdi trudng dat va nudc bi 6 nhidm. Muc do tac dong s& 1a 16n néu tac dong
td1 con ngudi va hé sinh thai.

Chat thai cong nghiép: Chét thai ran thong thuong cta du an cha yéu 1a dat da thai cua
qua trinh khai thac quang.

Viéc hinh thanh cac bai thai dat da s& tang chiém dung dat, thay doi tinh chét dét, phat
sinh bui, ting nguy co xay ra su cd méi trudng, truot 16 anh hudng téi canh quan, hé sinh thai
va ca con nguoi. Dbi véi timg d6i twong s& co mirc do tac dong khac nhau va dugc danh gia
chi tiét trong cac ndi dung sau (Tuy nhién tic dong s& duoc coi 14 16n néu tac dong téi con
ngudi, tac dong trung binh néu tac dong tdi hé sinh thai va tac dong nho néu chi tac dong téi
moi truong tu nhién, xa hoi, kinh té):

Chat thai rin nguy hai: Khi du 4n di vao hoat dong s& tac dong manh to1 chat luong
moi truong dat, nudc khi khong duoge quan 1y chat chg, va tir 4o co thé s& tac dong gian tiép
té1 con ngudi va hé sinh thai.

+ Tac dong t6i hé sinh thai: Tac dong t6i hé sinh thai 1a tic dong thir cap cua hoat
dong san xuét ciia mo d4 hoa Chau Cudng do cac hoat dong c6 va khong co lién quan t6i chat
thai lam 6 nhiém, thay doi tinh chat 1y, hoa ctia méi trudng ty nhién.

+ Té&c dong t6i1 dia hinh, canh quan moi truong: Tac dong té1 dia hinh, canh quan moi
truong do cac hoat dong cua du an nhu:

Céanh quan mdi truong cua khu vuc thyc hién dyu én s€ bi tac dong do tién hanh khai
thac, san xudt va do thai. Ngoai ra, do phai khai thac xudng sdu s& tao ra dia hinh long chao
ma&i cho khu vue. Khu vuc st dung lam bai thai hién tai dang 1a dia hinh thép nhung khi db
thai theo cong nghé do thai cao s& bién khu vuc nay thanh doi.

Cac bai thai s& dugc mo6 rong do do s€ tao ra dia hinh nui dép tai khu vue du an. Cac
bai thai do chua thé phii xanh ngay nén s¢ tao ra dat trong, d6i niii troc gy mat my quan cho
khu vuc. Pong thoi, hoat dong d6 thai s& phat tan bui gdy 0 nhiém moi truong, giam my quan
ctia khu vuc. Tac dong nay sé cham dut khi két thac d6 thai, bai thai dugc tién hanh phuc hoi
ngay sau khi két thuc d6 thai.
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+ Tac dong toi stc khoe cong dong: Tac dong t6i sirc khoe cong dong cha yéu 1a do
su bién d6i tinh chat hoa 1y ciia cac thanh phan méi trudng ty nhién nhu: dat, nudc, khong khi,
tiéng On, nhiét do... va cac tac dong khong lién quan toi chat thai lam suy giam chat luong
song.

+ Téc dong t6i kinh té - x3 hoi:

* Tac dong tich cuc

- Str dung mot s6 lao dong dia phuong, giai quyét thém cong an viée 1am cho ngudi
lao dong trong dia phuong.

- Khai thac duoc ngudn tai nguyén thién nhién.

- Pap tmg kip thoi nhu cau nguyén lidu dé san xuét va phuc vu phét trién kinh té.

- Tang doanh thu hang ndm cho Céng ty, tang ngén sach dong gbp cho ving noi chung
va cho tinh Nghé An néi riéng, gop phan 6n dinh, phat trién kinh té - xa hoi dia phuong va
khu vuec.

- Khi luc lugng cong nhan méi dén lam viéc din dén sy ra tang dan sb, nén cac nhu
cau an, 0, hoc hanh tang 1€n s& thac day viéc mé mang thém trudng 16p, tram x4, khu vui choi
giai tri va nhu cau tiéu thu san pham cua dia phuong ciing tang 1én, thuc day su phat trién cta
céc dich vu va kéo theo kinh té dia phuong phat trién.

- Hoat dong cua mo s€ gop phan nang cao trinh do ‘nhan thirc thuc té vé phuong thirc
san xuét cong nghiép, tao ra thé hé con ngudi méi cua nén cong nghiép hién dai hoa nhap
cung voi nén cong nghiép cua tinh Nghé An. Mdt khac, viéc hoat dong cua khu mo s€ gop
phan vao su giao luu, trao d6i vian hod, thong tin, ting cudng sy hiéu biét 1an nhau giita cac
nganh san xuat cong nghiép véi cac nganh khac, phat trién cac dich vu kém theo.

* Tac dong tiéu cuc

Khi ¢6 mot lugng cong nhan di chuyén dén, s& c6 thé c6 sy du nhap nép sdng vin hoa
m&i hodc tich cuc hodc tiéu cuc, anh huong it nhidu toi ban sic van hoa cia dia phuong va co
thé phat sinh c4c t¢ nan xa hdi tiéu cuc khéc.

2.4. Tdc dpng trong giai doan két thiic ciia duw dn

+ Moi truong khong khi:

Khi, bui phat sinh trong giai doan nay nho do khdi lwong san 1ap, dao dap dong thoi
khong tap trung trong ranh gidi quan 1y ctia Cong ty. Do vay, khi va bui phat sinh s& chi co6
tac dong trung binh tdi moi truong khong khi cuc bg tai noi thi cong.

Bui va cac hoi khi phét sinh trong giai doan nay gay 6 nhiém mdi truong khong khi
cuc bo. Do d6, con ngudi va hé thuc vat con sot lai va trong méi trong khu vuc sé bi tac dong.
Tuy nhién, thoi gian thi cong ctia giai doan nay rat ngin do d6 c6 thé noi tic dong 1a khong
dang keé.

+ Tac dong t&1 moi truong nude

S6 luong nguoi tham gia giai doan thao d, san lap va dao ddp cac cong trinh trong
giai doan nay nhd. Luong nudc thai phat sinh it (udc tinh 1a 15 ngudi voi lugng nudce thai 1a
1,2 m’ /ngay dém) va hé thong bé tu hoai, hé théng thu gom xtr Iy nudc thai cta dy 4n van con
hoat dong.

Tac dong boi nude thai va chat thai sinh hoat: Tac dong t6i moi trudng nudc mat cia
giai doan nay 1a nho do luong nudc thai va chét thai ran phat sinh nho.

Tac dong téi moi truong nude ngam 1a nho khong dang ké, chi con do nude ngam tir
moong str dung 1am ho sinh théi vao tang chira nude ngam cua khu vuc.

+ Tac dong t6i moi truong boi chat thai ran

S6 lugng nguoi tham gia thi cong nhé do do luong chat thai sinh hoat phat sinh nho
(10,27kg/ngay). Khi di vao hoat dong dy an sé& thyc hién day du cac bién phap giam thiéu cua
chat thai ran do d6 giai doan nay van tiép tuc dugc str dung. Céc chat thai ran trong giai doan
nay s€ khong co6 tac dong tdi moi truong.

+ Tac dong t&1 canh quan moi truong, dia hinh
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Trong giai doan nay, canh quan mdi truong cua khu vuc duoc cai tao theo hudng tich
cuc: hinh thanh ho sinh thai, rimg trong méi sé thay thé cho cac dién tich dat trong, 1ong chao
tro trui dat da cua giai doan trudc. Cac hoat dong cua giai doan nady s€ tao ra mdt di€n mao
canh quan méi cho khu vye, day 1a tac dong tich cuc, can duoc phat huy.

Bé mit dia hinh tuy khéng duoc tra Vé nhu nguyén thiy nhung ciing thay déi theo
hudng tao canh quan méi, phu hop voi thuc té va bao vé moi truong.

+ Tac dong toi cac van dé x4 hoi cua dia phuong

Do khi két thuc dy an, mot lugng 16n can bd cong nhan cua Cong ty s€ dugc didu
chuyen di noi khac dé 1am viéc nén sé tac dong manh t6i co cAu dan s6 va viéc lam cua huyén.
Péng thoi, viée d6 ciing 1am giam cac strc ép vé an ninh trt tu cho dia phuong.

3. Lua chon phwong 4n cai tao va phuc hoi méi truwomg hop 1y cho mé da hoa tring
Chéau Cuwong — Quy Hop — Nghé An
3.1. Mjt 56 can cir lwa chon phwong phdp

Theo thiét ké so b clia mo da hoa trang Chau Cuong:

- Sau khi két thuc khai thac dé lai hai khai truong, khai truong khu Pong co do cao
+105m va khai truong khu Bic c6 d6 cao +100m;

- M6 d4 hoa trang thudc xa Chau Cudng, huyén Quy Hop, tinh Nghé An thudc mo
khai thac 16 thién khong sir dung hoa chéat nén khong c6 nguy co tao thanh dong thai axit;

- M4 tao ra moong khai thac sau;

- Céc cong trinh sau khi két thuc khai thac: Bo mo, cac mat tang, day moong, kho min,
khu phu tro phai dugc cai tao dua vé trang thai tu nhién dam bao cic yéu tb bao vé moi
truong, muc dich st dung tao canh quan méi cho khu vuec.

Do véy, nhom nghién ctru dé xuit 02 phwong an cai tao, phuc hdi méi truong tao canh
quan méi cho khu vuc va dugc danh gia thong qua “Chi s6 phuc hoi ddt”.

Hinh 3.1. Ban dé két thiic khai thac mé déa hoa trang Chéu Cuong — Nghé An

3.2. Cic phwong dn cii tao, phuc hoi moi trwong sau khai thic cho mé dd hoa tring Chiu
Cuwong — Nghé An
3.2.1. Phuong an 1

San gat tao bang phang & khai truong khu Pong c6 dd cao +105m va khai truong khu
Bic c6 do cao +100m, d6 16p dat phu day 0,3m dé trong co trén toan bd pham vi khai truong
sau khi két thuc khai thac va ban giao lai cho dia phwong sir dung vao muc dich phat trién
kinh té xa hoi. Dat sau khi phuc hdi duoc coi nhu dat ndng nghiép.

+ Uu diém: Tao mat béng dugc phu xanh toan bd b?mg co, tra lai mot phﬁn canh quan
cua khu vuc.

+ Nhuoc diém: Khoéng hoan trd lai dugc canh quan von ¢6 ban dau cho khu vuc,
khong cai thién nhidu diéu kién moi truong va vi khi hau.

- Chi $6 phuc hoi ddt cho phiwong én 1 dwoe tinh nhie sau:
L1 = (Gm — Gp)/Ge
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trong do:

+ G - gia tri dat dai sau khi phuc hoi, theo gia thi trudng tai thoi diém tinh toan va
dugc 13y theo Quyét dinh s6 96/2012/QD.UBND ngay 27 thang 12 nam 2012 ctia UBND tinh
Nghé An vé bang gia cac loai gia dat nam 2013 trén dia ban Tinh Nghé An ddi voi dat nong
nghiép tai xa Chau Cudng, huyén Quy Hop, tinh Nghé An 1a 26.000 dong/m™.

Gm = (43.137 + 157.561) m”* x 26.000 = 5.218.148.000 dong
trong do:

= Dién tich d4y moong khai thac khu Bic va Nam la: 43. 137m

* Dién tich ddy moong khai thac khu Dong 1a: 157. 561m?%;

" Gy téng chi phi phuc hdi dat dé dat myc dich su dung. Sau khi khai thac s€ san gat
phang o cot +105m d6i v6i khu Pong va cdt +100m dbi v6i khu Bic, cho cao gat xuong chd
thip, khdi luong san gat 1a (43.137 + 157.561)m” x 0,3m = 60.209,4m"’ va tién hanh tréng co
trén toan pham vi nay. Thiét bi san gat sir dung may i 110CV, theo don gia xdy dung cong
trinh tinh Nghé An ban hanh theo Van ban s6 785/2011/UBND-CN cuia UBND tinh Nghé An
ban hanh ngay 18/03/2011va dugc lay theo ma hiéu AB.34110.

Nhu vay, chi ph1 san gat mit bang mo va chi phi trong co la:

Gyg= 60.209,4 m® x 151.947 &/100m’ = 91.486.377 dong.

Gy = (43.137 + 157.561) x 41.369.903/10.000 = 830.285.679 ddong

G, = Gy + G = 921.772.056 dong
trong do:

+ G, - gia tri nguyén thuy cua dat trudc khi mé mo tai thoi diém tinh toan va duogc iy
theo Quyet dinh s 96/2012/QD.UBND ngay 27 thang 12 nam 2012 cua UBND tinh Ngh¢ An
vé bang gia cac loai gia dat nam 2013 trén dia ban Tinh Nghé An. Hién tai, gia cua loai dat
nay khong co trong bang gia dat neu trén, do vay, dé an tam tinh gia dat nay bang 50% gia dat
trong cay lau nam 1a 26.000 dong/m

= (43.137 + 157.561)m” x 50% x 26.000= 2.609.074.000 dong

Nhu véy chi s6 phuc hdi dit cua phuong an 1 la:

Ip1=(5.218.148.000 - 921.772.056)/2.609.074.000 = 1,65; (I,1>1)
3.2.2. Phuong dan 2

* P6i voi moong khai thac cac khu vue:

) b6 dét, dély 0,5m, san gat, dao hd tr@)ng cay phu xanh. Thao do cac cong trinh phu tro,
phu dat dao ho trong cay phu xanh. Cai tao ho lang, cac tuyén duong trong cay xanh tao canh
quan cho khu vyc du an.

Céc cong viéc va cong trinh can thyc hién la:

- Céi tao moong khai théc;

- Cai tao tuyén dudng, ho ling, dao hd trdng ciy xanh.

* Nhan xét:

- Uu diém:

+ Sau khi thyc hién s& gop phan dang ké trong viéc cai tao méi truong khu vuc mo va
cac vung lan can, cu thé nhu sau:

+ Phu xanh khu vuc bai thai va khai trudng mo;

+ Ngin ngira dugc buyi va tiéng on;

+ Cai thi€n moi truong khong khi, nudc va sinh vat;

+ Mang lai hiéu qua kinh té tir cac loai cdy than gb nhu keo tram va keo tai tuong;

+ Giai quyét triét dé anh hudng téi moi truong.

- Nhuoc diém: Khong hoan tra lai canh quan ty nhién ban dau cho khu vuc nhung tao
canh quan dam bao céc tiéu chi vé muc dich st dung gan 1ién véi bao vé méi truong.

- Chi s6 phuc hoi dit cho phwong dn 2 dwoc tinh nhw sau:

2 = (Gm — Gp)/Ge
trong do:

+ Gy, - gia tri déat dai sau khi phuc hdi, theo gid thi trudng tai thoi diém tinh toan va
dugc 13y theo Quyét dinh s6 96/2012/QD.UBND ngay 27 thang 12 nam 2012 ctia UBND tinh
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Nghé An vé bang gia cac loai gia dat nim 2013 trén dia ban Tinh Nghé An d6i voi dat trong
cdy hang nam 1a 30.000 déng/m>.
= (43.137 + 157.561) m* x 30.000 = 6.020.940.000 déng

trong do:

+ Dién tich ddy moong khai thac khu Bic va Nam la: 43. 137 m’;

+ Dién tich ddy moong khai thac khu Déng la: 157.561 m’;

+Gp - tong chi phi phuc hdi dat dé dat muc dich sir dung. Sau khi khai théc s€ san gat
lop dat day 0,5m & c6t + 105m ddi v6i khu Pong va cdt +100m ddi véi khu Bic, cho cao gat
xudng ché thip, khdi luong san gat 1a (43.137 + 157.561)m” x 0,5m = 100.349 m’. Thiét bj
san gat st dung may ui 110CV, theo don gid xay dung cong trinh tinh Nghé An ban hanh theo
Vin ban s6 785/2011/UBND-CN ctua UBND tinh Nghé An ban hanh ngay 18/03/2011va
dugc lay theo ma hiéu AB.34110.

Nhu vy, chi ph1 san gat mit bang mo 1a:

Gye=100.349 m’ x 151.947 d/100m = 152.477.295 dong

Sau d6 tién hanh dao hé trong cay trén toan dién tich ddy moong khu Bic va day
moong khu DPéng 13 20,1ha véi chi phi trong 1a 42.012.543 dong/ha.

Nhu vay chi phi trong cay la:

Gy = 42.012.543 x 20,1 = 844.452.114,3 dong

Vay tong chi phi phuc hoi dat 1a:

Gy = ng + Gy = 152.477.295 + 844.452.114,3 = 996.929.409,3 dong

+ G - gia tri nguyén thuy cua dat trudc khi mé mo tai thoi diém tinh toan va dugc iy
theo Quyet dinh s 96/2012/QD.UBND ngay 27 thang 12 ndam 2012 cia UBND tinh Ngh¢ An
vé bang gia cac loai gia dat nam 2013 trén dia ban Tinh Nghé An. Hién tai, gia cua loai dat
nay khong c6 trong bang gia dat néu trén, do vay, dé 4n tam tinh gia dat nay bang 50% gia dat
trong cay lau nam 1a 26.000 dong/m

= (43.137 + 157.561)m” x 50% x 26.000= 2.609.074.000 dong.
Nhu vay chi s6 phuc hdi dit cua phuong an 2 la:
Ip2=(6.020.940.000 - 996.929.409,3) /2.609.074.000 = 1,93; (1,2 >1)

3.3. Lwa chon phwong dn cdi tao phuc héi méi trwong hop ly cho mé dd hoa tring Chéiu
Cwong — Nghé An

Hinh 3.2. Mo da hoa trd'ng Chadu Cuwong sau khi thuc hién cai tao, phuc hoi
4. Két luin
Dua trén thyc trang khai thac, thiét ké co s& va bao cao danh gid tac dong moi truong
ctia Dy 4n khai thac mo d4 hoa tring Chau Cudng, xd Chau Cudng, huyén Quy Hop, tinh Nghé
An, nhom nghién ctru d dua ra phuong an cai tao, phuc hdi méi truong hop 1y cho mo. M do
hoan thd duoc danh gia cu thé thong qua “Chi s6 phuc hoi dat, I,
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Phuong an cai tao, phuc hdi méi truong duoc chon ddm bao phu xanh khu vuc bai thai
va khai truong mo, ngan ngira dugc bui va tiéng oOn, cai thién méi truong khong khi, nude va
sinh vat, mang lai hiéu qua kinh té tir cc loai cdy than gd nhu keo tram va keo tai twong, giai
quyét triét dé anh hudng toi moi trudng.

TAI LIEU THAM KHAO

[1]. HO Si Giao, Bui Xuan Nam, Mai Thé Toan, 2010. Bao vé mdi truong trong Khai thiac mo
16 thién. Nha xuét ban Tir dién Bach Khoa. Ha Noi.

[2]. B6 TN&MT. Théng tu 34/2009/TT-BTNMT ngay 31/12/2009. Quy dinh vé lap, phé
duyét, kiém tra, xac nhan Dy an céi tao phuc hdi méi trudng va ky quy cai tao, phuc hoi moi
truong dbi voi hoat dong khai thac khoang san.

[3]. Thii twéng Chinh pha. Quyét dinh 18/2013/QD-TTg ngay 29/3/2013 vé céi tao, phuc hoi
moi truong va ky quy cai tao, phuc hdi méi truong ddi véi hoat dong khai thac khoang san.
[4]. Mot s6 tai liéu tham khao tur cong ty khai thac d4 v6i Yabashi Viét Nam.

SUMMARY
Study on the selection of reasonable plans to reform and recovery
Environment for Chau Cuong white limestone deposit in Nghe An province
after ending mining operations
Nguyen Hoang, Bui Xuan Nam, Vu Dinh Hieu, Le Thi Thu Hoa, Do Ngoc Hoan
Hanoi University of Mining and Geology

On the trend of development and the global integration, energy is an
indispensable resource for each country, including the mining industry. The more
developing of economy is, the more energy it requires, and, and this leads to the increase of
productivity in mining. With the rapid development of today science — technology, the
mining industry has been playing one of the leading industries providing energy for the
every country. Besides, the mining activities also affect more on the environment,

contribute to increasing the greenhouse effect and making the change of the
global climate, degrading the ecological environment, narrowing the area of
arable land and vegetation, making noise and dust, disrupting the natural
landscape, etc. In order to protect the environment and sustainable development,
it 1s necessary to establish the technological solutions for rehabilitating the
environment to partially or totally original state after ending mining operations.

Nguoi bién tgp: ThS. Pham Van Viét
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

QUY HOACH PHAT TRIEN VUNG VE SU DUNG DAT
SAU KHAI THAC MO THi PIEM CHO VUNG HON GAI, QUANG NINH

Katrin Broemme, Harro Stolpe
Viéen Ky thuat Moi truwong va Sinh thai, Khoa Ky thudt + Sinh thdi,
Truong Pai hoc Bochum vung Ruhr, CHLB Durc

Tém tit: Tai Qudng Ninh, hoat dong khai thac than cing da dién ra dwoc hon 160 nam
nay va cdac khu vuc khai thac nam rat gan cac khu do thi dang phat trzen Véi toc dd
nhanh va cdc diém du lich, nén nhu cau vé mot quy hoach swr dyng dat tong hop sau khai
thdac mo ngay cang tang cao. Pang co su chuyen doi sang khai thac ham 1o, sé dong cua
cac mo g thién va theo do dat ra cac cdu hoi vé viéc sir dung ddt sau khai thac mo phil
hop Véi cdc vimg phu cdn. Bai viét ndy nhdan manh cdc két qua nghlen cuu trung han
cua RAME (Hiép hoi Nghién cuu khai thac mo va Moi truong). Dy an nghlen ctru cua
RAME duoc BMBF (B¢ Gido duc va Nghién curu Lién bang Purc) tai tro' va da bdt dau
cac hoat dong dau tién cia minh tai Viét Nam vao nam 2005. Dy dn xday dung cac
phirong dn nham giam thiéu cdc tic déng ciia méi truong do khai thic than & tinh
Qudng Ninh/Viét Nam gdy ra théng qua cdc bién phdp ky thudt chon va tang cu“d’ng
quan ly moi tmong Nghien ciru tap trung vao viéc on dinh va cai tgo bai thai, xvr Iy
nude thai mo, giam thiéu bui va quy hoach sir dung dat sau khai thdc mé.

1. Mé dau
1.1. Téng quan dw dn

Vao nam 2005, Hiép hoi Nghién ctru khai thac mé va Moi truong (RAME) va Téap doan
Cong nghiép Than — Khoang san Viét Nam (VINACOMIN) di thoa thuan cing hop tac dé thuc
hién cac du an va giai phap moi trLr(‘)‘ng cho cac vung khai thac than cua tinh Quang Ninh.
RAME dugc BMBF (B Gido dyc va Nghién ctru Lién bang Dirc) tai tro va Vién Ky thudt moi
truong va Sinh thai EE+E, trudng Dai hoc Bochum ving Ruhr (Gido su Tién si Harro Stolpe,
Tién si Katrin Bromme) ph01 hop.

Céc du an thanh phan cua du an nghién ctru chung ctia RAME lién quan dén cac van dé
moi trudong chinh gay ra bdi cac hoat dong khai thac than tai tinh Quang Ninh, Viét Nam [1] [2]
[3]. Du 4n nghién ctru cia RAME bao gdm 6 du 4n thanh phan.

e Quan ly mdi trudng, hé thong thong tin moi truong, nang cao nang luc (du 4n thanh
phan I, 2007 - 2011).

e On dinh bii thai (du an thanh phan II, 2008 - 2013).

e Xur Iy nude thai moé (du an thanh phan II1, 2007 - 2012).

* Quan trac va giam thiéu bui (dy 4n thanh phan IV, 2009 - 2013).

e Trong ciy theo cac phuong phap dé cai tao bai thai va xur Iy nude thai mo bang dam
lay nhan tao (dy 4n thanh phan V, 2008 - 2011).

e Cac phuong phap quy hoach str dung dat sau khai thac mo (du an thanh phan VI,
2011 - 2015).
1.2. Vung dw an Hon Gai

Hon Gai thugce tinh Quang Ninh 1a mdt noi khai thac than tiéu bleu ¢ Viét Nam, trong
d6 cac vung khai thac nim ngay canh céc khu dan cu. Ving nay ciing nam gan voi Vinh Ha
Long — mot trong cac diém du lich ndi tleng qudc té ctia Viét Nam.

Hon Gai 1a mot phan caa thanh phé Ha Long, tinh Quang Ninh. Tong dién tich ctia Hon
Gai vao khoang 12.400 ha.

Canh quan thién nhién ctia Hon Gai chu yéu 1a cac tao hinh da cao dén 450 m so véi
muc nudc bién ¢ gitra ban dao (Hinh 1). Pay 1a noi dién ra hoat dong khai thac mo. Céc ving
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dat triing bang phang chi xuat hién doc duong bd bién noi tap trung cac khu do thi. Cac tao hinh
da vo6i tr Vinh Ha Long ¢ viung ven bién phia Nam va cac vung triing hoan thién birc tranh canh
quan. Cong tac cai tao dat quy mo 16n bang cach lap dat dien ra doc duong bo bién phia Nam va
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Hinh I Dia hinh, hmh thai hoc, hién trang Hmh 2. Sir dung dat, vi tri cdc mo

Tinh hinh sir dung dét trong khu vuc bao gdm cac khu rimg va cac diy da véi chiém
28% dién tich mat dat (Hinh 2). Cac hoat dong khai thic mo & giita ban déo chiém 19% dién
tich. Cac khu d6 thi va du lich & cac khu vuc ven bién tdy nam chiém 35% dién tich. Chi 1%
dién tich dugc ding cho ndéng nghiép, tirc lua gao va rau mau. Ti 1& dién tich dit nong nghiép
dang giam dan do qua trinh d6 thi hoa ctia thanh phd Ha Long. Mit nudc chiém 3% dién tich,
cac muc dich str dung dét khac chiém 14%.

Céc xung dot vé moi truong va str dung dat xay ra do mau thuln trong viée str dung dat
cho cac muc dich khac nhau, vi du cac khu do thi vdéi cac viung khai thac mo véi cac vung tu
nhién. Pat 1an bién khong phai 1a mot giai phap phu hop vi né de doa dén ngudn tai nguyén
thién nhién cua Hon Gai va Vinh Ha Long. Mgt kha ning khéc dé cai tao dat 1a tung budce
chuyén déi tir khai thac 1 thién sang khai thac ham 10. Nganh cong nghiép khai thac mo va
chinh quyen dia phuwong da thong nhat ~dong ctra cac mo 19 thién trong vung trong 5 — 10 ndm
t6i. Mot thiét ké quy hoach sir dung dat sau khai thac mo trong vung la cap thiét nham tim ra
dugc sy can bang bén vitng vé moi trudng giita cac yéu cau sir dung dat khac nhau sau khi dong
cua cac mo 10 thién.

1.3. Khai thac than ¢ Hon Gai

O viing Hon Gai, hién c¢6 9 mo dang hoat dong thudc su quan 1y ciia 6 cong ty than khac
nhau. 5 cong ty than truc thuoc VINACOMIN, 1 cong ty con lai khong truc thudc. C6 3 mé 16n
khai thac 19 thién, 3 mé vira khai thac 19 thién vira khai thac ham 16 va 3 mé khai thac ham 1.
Céc cong trinh phy trg cho khai théc than trong ving gom 1 nha may ché bién than, cic kho
than va cang than.

Céac mo 10 thién s& bj dong ctra tir naim 2014 dén nam 2018. Mot trong sb do6 sé tiép tuc
khai thac than bang phuong phap ham 16 ngay phia dudi mo 19 thién ct. Cac mo ham 16 va cac
cong trinh phu tro di kém s& tiép tuc hoat dong dén nam 2030 tro di. Cac khu vyc con lai trén
mit dat s& duoc cai tao va tai st dung. Nha may ché bién than ndm trong cac khu dan cu trén bo
bién phia Nam. Vao niam 2015, n6 s& dugc di doi dén vi tri moi gan cac cang than trén bd bién
phia Béc.

2. Quy hoach sir dung dit sau khai thic mé

Vi Quy hoach phat trién Nganh than (Quyét dinh sé 60/2012/QD-TTg), da phé duyét
viéc dong cura mdt vai mé than & Hon Gai. Vi tri dac bi€t cia cac mod nay nam trong dia gioi
hanh chinh cta thanh phd Ha Long doi hoi phai ¢6 mot thiét ké quy hoach tong hop vé sir dung
dat sau khai thac mo.
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Mot mat, muc tiéu cia RAME la xay dung mdt phuong phap quy hoach phu hop cho
vung VOI su tham gia cua cac bén hiru quan. Mat khac, RAME mudn xay dung mot thiét ké quy
hoach miu cho cic ving khai thac mé nham chimg minh phuong phap duoc chuyén giao cho
cac vung khai thac mé khac ¢ Viét Nam va & cac qudc gia co cac cdu trac quy hoach ving
tuong tu.

2.1. Cdc bén hitu quan trong qud trinh quy hoach sir dung dit sau khai thic mé

C6 5 nhém hiru quan tham gia vao qua trinh quy hoach sir dung dét sau khai thac mo
(bang 1). Dy 4an tap trung vao 3 bén hitu quan chinh 1a tinh Quang Ninh, thanh ph Ha Long va
VINACOMIN. Ho d3 1ap céc ké hoach khac nhau cho ving Hon Gal (bang 1). Cac ké hoach
ndy hodc dugc 1ap boi cac phong ban chuyén mén hogc boi cac c¢b van bén ngoai. Cac ké hoach
dugc phé duyét & cép tinh va cap qudc gia boi Chinh phi va cac Bo phu trach. Cac ké hoach
ctia cac bén hitu quan khac nhau va véi cac pham vi cha dé khac nhau dang anh huong dén qua
trinh quy hoach sir dung dat sau khai thac mé va do d6 can duoc xem xét.

Mot quy hoach str dung dét tong hop trong ving doi hoi su truyén thong thong tin tot
gitra cac bén htru quan. Do vay, du an phai xay dung cac phuong an truyen thong thong tin va
khoi xuéng mot hé thong thong tin gura cac bén hiru quan. Nhi¢m vu bao gom:

e Thu thap va danh gia cac ké hoach di phé duyét.

e Théo luan céc ké hoach va chién lugc phat trién v&i cac bén hitu quan.

e Thao luan vé su can thiét ciia mot quy hoach tong hop.

e Cac cudc hoi dam da phuong gitta cac bén hiru quan.

e Trao d6i dir liéu véi cac bén hitu quan.

e Xac dinh cac xung dot quy hoach va giai phap khic phuc.

Ngay tu dau, dy an d3 lién hé véi VINACOMIN, cac dai dién cua thanh phé Ha Long
va tinh Quang Ninh dé thu thap céc tai liéu va dit liéu khong gian vé cac ké hoach da phé duyét
cho vung Hon Gai. T du an da thao luan chi tiét vé cac ké hoach véi céc bén hitu quan dé nim
dugc chinh xé4c cac ¥ kién va du dinh ctia ho va 1am 13 cac van dé.

Tai cac cudc hop va hoi thao, RAME da chi ra cac tiém nang va loi thé cua mot thiét ké
quy hoach téng hop va mdt quy hoach str dung dat t6i uu sau khai thac mo cho tat ca cac bén
hiru quan tham gia vao qua trinh quy hoach.

Bang 1. Cdac nhom hiru quan

Thanh phan nhoém \ Céc ké hoach va quyét dinh c6 lién quan
Cép quoc gia
Chinh phi; Phé duyét Quy hoach phat trién nganh than;
Bo Tai nguyén va Moi truong (Toéng cuc Mdi | Phé duyét cac Phuong an cai tao, phuc hdi moi
truong, Téng cuc Dia chét va Khodng san); truong;
Bo Cong thuong Phé duyét gidy phép khai thac mo
Tinh Quang Ninh
Uy ban nhan dén; Quy hoach phat trién kinh té - xa hoi;
S& Ké hoach va Pau tu; Quy hoach vung;
S¢ Xay dung; K¢ hoach st dung dat;
S¢ Tai nguyén va Moi trudng; Ké hoach méi trudng;
S& Vin héa, Thé thao va Du lich Ké hoach du lich
Thanh pho Ha Long

Uy ban nhan dén; Quy hoach phat trién kinh té - xa hoi;
Phong Xay dung; Quy hoach phat trién dé thi;
Phong Quan 1y do thi; Quy hoach xay dung chung;
Phong Tai nguyén va Méi truong; Ké hoach sir dung dét;
Ban Quan ly Vinh Ha Long Ké hoach méi truong
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Thanh phin nhom \ Céc ké hoach va quyét dinh c6 lién quan

VINACOMIN
Ban quan ly; Ké hoach phat trién nganh than;
Céc phong ban chuyén mon c6 lién quan; Ké hoach vé bai thai va thoat nudc thai
Céc cong ty than; Ké hoach méi trudng;
Céc cong ty tu van K& hoach cai tao, phuc hdi moi truong (tach
riéng cho tirng mo)
Khac
Cong ty than bén ngoai; K¢é hoach cai tao, phuc hoi méi truong;
Cac cong ty tu Van bén ngoai; Céc phuong an moi truong;
Cac t6 chirc quc té (cac t6 chirc phi chinh pht | Nghién ctru phét trién thanh phd
vé mdi trudng, cic td chirc tai tr)

Trong bude dau ti€n, RAME da khoi xu’orng mot hé théng thong tin cho cac bén hiru
quan V€ st dung dat sau khai thac mo. Hién nay, du an dang xay dung céac budc tiép theo dé bat
dau mot cudc thao ludn vé qua trinh tich hop quy hoach su dung dat sau khai thac mo & cap
vung va dia phuong. Cac budc nay bao gom:

* Xac dinh mot gidi han quy hoach gitta VINACOMIN va thanh phd Ha Long.

® Thuong xuyén trao d6i thong tin vé cac diéu chinh ké hoach giita hai bén, trao ddi
cac 10p dit liéu co ban (& cap do ki thuat).

e Thudng xuyén so sanh va thao luan vé cac ké hoach sira d6i gitta hai bén (¢ cap do
ky thuat).

e Thudng xuyén trinh bay cac ké hoach cap nhat va phé duyét giita hai bén (¢ cap do
quan 1y).

Quy hoach sir dung d4t sau khai thac mo 12 mot qua trinh lién tuc khi cac ké hoach co s&
theo chu dé dugc thay doi va cép nhat trong cac chu ky kha ngan.

2.2. Dit liéu quy hogch va quan ly dir liéu

Dt lidu quy hoach la can thiét cho mot quy hoach tong hop vé sir dung dét sau khai thac
moé & Hon Gai va phai bao gdm céc dit lidu dia hinh co ban mo ta tinh trang hién tai cung nhu la
cac dir liéu mo ta tinh trang trong twong lai theo tit ca cac ké hoach hién c6 ciia cac bén hitu
quan khac nhau.

Vi dir liéu c6 céac nguon khéc nhau véi chat luong dir liéu, dinh dang dir liu va phép
chiéu dir liéu khong dong nhat, nén mdi tap dir liéu méi phai trai qua mot qua trinh tién xir ly k§y
cang trude khi thém vao co so dit liéu dia 1y trung tAm cta du 4n ma da duoc thiét 1p bang
ArcGIS 10.2.

Qué trinh tién xir Iy dir litu bao goém chuyen d6i dir liu (tr CAD, Mapinfo,
Microstation sang ArcGIS), tham chiéu dia 1y va phép chiéu vao mot hé toa do chung
(VN2000), hiéu chinh va hoan thién dir liu hinh hoc, dia hinh hoc va thudc tinh. Cac budc tiep
theo dy da duoc thuc hién dé xdy dung mot co s dir liéu dia ly nhét quan:

e Danh gia tinh hop 1y: kiém tra ndi dung dir liéu

e Danh gia tinh nhat quan: kiém tra k¥ thuat dir liéu dia Iy

e Hau xur ly: x4c dinh cic quy tic sfl)‘ho'a, cac bang 1y lich thong tin va thudc tinh

Co s¢ dir liu dia 1y hién nay bao gom 85 tap dir liéu dang vecto va dang manh raster
trong d6 co cac ranh gigi mo 16 thién va mo ham 10, cong trinh phy tro phuc vu khai thac, cac
mo hinh sb d6 cao, dit liéu thuy vén, co so ha ting va sir dung dat, v.v...

2.3. Céc ban do quy hoach

Quy hoach st dung dét 13 mot qua trinh triuc quan xem xét nhiéu yéu t6 khong gian khac
nhau ma c6 sy tuong quan v6i nhau. Do d6, mdt bd ban d6 quy hoach di dugc xay dung nhim
hd trg qua trinh quy hoach va truyén thong thong tin cho cac bén hiru quan.

Céac ban do quy hoach duoc 1ap truc quan hoa tinh hinh hién trang va tinh hinh trong
tuong lai, bao gdm céc ban do sau:

¢ Dia hinh, hinh thai hoc (hién trang & tuong lai) (hinh 1, 3).
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e Str dung dét (hién trang & tuong lai) (hinh 2).

e Cac mo 10 thién va cac bai thai (twong lai) (hinh 4).

e Co s vt chat phuc vu khai thac moé (hién trang & twong lai).

e Céc hoat dong khai thac ham 10 (twong lai).

e Quan ly nudc thai mé (hi¢n trang & tuong lai).

e Co s& ha tang: mang lu6i duong xa, hé thong cip nudc, cap dién (tuong lai).

Ban diu, cac ké hoach khai thac mé riéng 1¢ dugc Kkét hop thanh mt mé hinh s6 do cao
(DEM) thé hién hinh thai hoc trong twong lai ctia cac khai truong. Ngoai ra, thong tin nay dugc
két hop véi cac dir liéu vé do cao va sir dung dat cho cac khu d6 thi phu can. C6 thé xac dinh
duoc cac xung dot gitra cac ké hoach khac nhau.

Mot ranh gidgi quy hoach (Hinh 4) da dugc xac dinh dya trén sy phan tich thong tin tu
nhiéu ké hoach khac nhau ciing nhur 13 tir cac quyén sir dung dt ctia cac cong ty khai thac mo, cac
ranh gidi sir dung dét cua quy hoach str dung d4t d6 thi va tinh hinh thyc té st dung d4t hién nay.
Ranh gidi quy hoach tach cac khu vuc c6 hoat dong khai thac mo trong hién tai hoac tuong lai ra
khoi cac khu do thi va khu céng nghiép phu can. Tong dién tich bén trong ranh gidi quy hoach

Céc ban d6 quy hoach cho thdy cac bai thai rong 1on va cac moong mé 16 thién da duoc
lap truge do trg thanh cac yeu t6 canh quan chi ph01 trong tuong lai. Cac bai thai la cac moc ranh
gidi & 16n voi cac sudn dbc cao ¢ thé nhin thay duogc tir hau hét moi goc nhin. Muyc cudi cling
clia cac moong mo 16 thién cii thap hon nhiéu va dia hinh thi bang phing. Theo cac ké hoach
trong tuong lai, cac dau tich khai thac nay s& gan nhu lap ddy khu vuc giita ban dao Hon Gai.
Phan dién tich con lai chwa dong dén dia hinh ty nhién 14 kha nho so véi dién t1ch da bi tac dong.
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Hinh 3 Dia hinh, hmh thai hoc, tinh trang trong ~ Hinh 4. Cac yéu té quy hoach, ranh giéi quy hoach
twong lai

3. Két qua nghién ciru
3.1. Cac don vi quy hoach

Khu vuc quy hoach xac dinh dugc chia thanh 13 don vi quy hoach nhé hon (Hinh 5).
Céc don vi quy hoach duoc ding dé cdu trac hoa khu vie quy hoach trude khi phan bo cho cac
muc dich st dung d4t khac nhau du kién sau khai thac mo. Su phan dinh dugc dya trén cac ranh
giéi mo va cac yéu tb canh quan 16n nhu cac bai thai va cac moong moé 16 thién hinh thanh nén
cac don vi dia hinh déng nhat. Cac don vi quy hoach dugc dat tén theo tén ctia cac moé hoac vi
tri dia ly.

Mot phiéu thong tin, goi 1a Bao cao don vi quy hoach (PUR), dugc lap dé tong hop tat ca
cac thong tin quan trong cho timg don vi quy hoach. Cac PUR hd trg cac nha quy hoach, cac bén
htru quan va nhiing ngudi ra quyét dinh trong subt qua trinh quy hoach. N6 bao gém cac thong tin
cu trac theo chu dé (1) quy hoach vung, (2) tinh 6n dinh cta dat va suon déc, (3) quan ly nudc,
(4) cai tao va (5) danh gié rti ro 6 nhiém ciing nhu 13 cac kién nghi vé cac bién phap.
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3.2. Thiét ké quy hoach sir dung ddt sau khai théc mé

Dy an RAME da xéc dinh dugc mot vai ti€u chi quy hoach nham quyét dinh vé viée
phan bd cho cac muc dich st dung d4t sau khai thac mé tai cac don vi quy hoach. Cac muc dich
sir dung dat c6 gia tri cao hon nhu khu dan cu hodc khu céng nghiép nén dugc thanh lap & noi
c¢6 dia hinh bang phing va gan véi cac khu do thi hién co. Cac cong vién, khu vui choi giai tri
va rung nén dugc thanh 1ap ¢ noi c6 dia hinh ddi nui va suon dbc. Céac bai thai rong 16n dugc
danh riéng cho cac muc dich sur dung dat dac biét. Cac tuyén hanh lang xanh duogc thiét lap dé
ndi lién rimg véi cac khu vui choi giai tri.

Duya trén cac tiéu chi da xac dinh, thiét ké quy hoach dau tién da dugc xay dung (hinh 5,
bang 2) Pon vi quy hoach (PU) s6 1 dugce kién nghi chuyén thanh khu cong nghlep vi n6 nam
gén v6i nha may nhiét dién va du’ong qudc 16. Pon vi quy hoach s6 2 phu hop véi cac khu dén
cu ndm rai rac trén dia hinh (101 nui. Trong khu vyc khai thac ham 16 cii, cac bién phap 6n
dinh ddi véi sut lin hAm mo 14 can thiét.

Pon vi quy hoach sb 3 13 bai thai trung tim Chinh Bic Nui Béo, méc ranh gi6i cua
khu vyuc voi phan cao nguyén & d6 cao +256 m so v6i muc nudc bién. Phin cao nguyén bai
thai duge dy kién lam khu vui choi gidi tri cho cac thg mod va gia dinh ho va ngudi dan Hon
Gai no6i chung. Kién nghi hinh thanh mot to hop khu vui choi giai tri, thé thao, trd mao hiém
va cong vién. Céc sudn dbc bai thai co thé duge st dung mot phﬁn cho mon thé thao mao
hiém. Nhin chung, ching s& duoc phi xanh. Do qué trinh lan xudng van dang dién ra, nén
khong thé thuc hién duoc cac cong trinh xay dung nang trén dinh cao nguyén va céc bién
phap 6n dinh suon dbc phai dugc thyc hién mot cach can than.

Pon vi quy hoach so 4 thich hgp cho céac khu dan cu quy m6 nhd. Do qué trinh khai
thac ham 10, cac bién phap 6 on dinh 13 can thiét.

Pon vi quy hoach s6 5 ¢6 mot mo khai thac hdm 10 voi cac cong trinh phu tro tap
trung trén mot dién tich nho. Kién nghi nén chuyén thanh Bao tang khai thac moé dugc bao
quanh boi cac cong vién trong tuong lai.

Pon vi quy hoach s6 6 phu hop cho cac khu dan cu quy mé nho. Do qua trinh khai
thac ham 10, cac bién phap 6n dinh 1a can thiét. Khai thac ham 16 trong don vi quy hoach nay
s& tiép tuc trong dai han.

Pon vi quy hoach sb 7 ¢ cac khu vuc bang phang thich hop cho cac khu dan cu va
cac khu vire doi nui thich hop cho khu thién nhién. Céc bién phap 6n dinh sudn dbc phai duwgc
thue hién trude khi cong tac thi cong bat dau.

Pon vi quy hoach s 8 ¢6 cac khu vuc bang phang rong 16n trén cac bii thai da duoc
14p thich hop cho cac khu dén cu quy mé 16n. Tuy nhién, viéc thyuc hién s& phai bi tri hodn do
qua trinh khai thac ham 10 va cho dén khi hién tuong sut lan cham dut.

bBon vi quy hoach s6 9 c6 mot bii thai nim gan mot luu vuce song Don vi quy hoach
nay c6 tiém ning dé tro thanh cac khu sinh thai két hop voi cong vién. Cac nd luc cai tao,
phuc hdi moi tru(rng tai day duoc cho 1a rat 1on.

bon vi quy hoach 6 10 phan 16n ¢6 dia hinh d6i nai. Khu vuc nay thich hgp lam cong
vién va trong rimg. Pon vi quy hoach s6 13 glong v6i don vi quy hoach s6 10, phan 16n 1a dia
hinh ddi nai va cach xa khu d6 thi. N6 phu hop dé trong rung.

Céac don vi quy hoach sé 11 va 12 van dugc danh ddu 13 vang khai thac mo. Péi véi
don vi quy hoach s6 11, hién dang thao luan v6i chinh quyén dia phuong vé viéc thiét ké lai
mo khai thac 16 thién. M6 khai thac trong don vi quy hoach sé 12 thudc sy quan 1y ciia mot
cong ty than bén ngoai, do d6 khong thé dua vao trong quy hoach tong thé cia VINACOMIN.

Bang 2. Cac don vi quy hoach, thiét ké quy hoach

STT | Tinh trang str dung dat truée do Str dung dat kién nghj trong tuwong lai
1 | M6 10 thién Khu dan cu va/hoac khu cong nghiép
2 | M6 ham 1o Khu dan cu va/hodc khu cong nghiép

Khu vui choi giai tri cuc bg, diém tham quan,

Bai thii 1 o5 O
3 a1 that thé thao, bao tang ngoai troi
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STT | Tinh trang str dung dat truéc do Str dung dat kién nghi trong tuwong lai
4 | M6 ham 1o Khu dan cu va/hodc khu cong nghi¢p
s wotims
6 | Mo 16 thién & mo ham 16 Khu dan cu va/hoac khu cong nghiép
7 | Mo 10 thién Khu dan cu va/hodc khu cong nghi¢p
8 | M6 16 thién & mo ham 10 Khu dan cu va/hoac khu cong nghiép
o | B3ithai Khéng gian xanh, cong vién, khu vui choi

glai tr1

10 | M6 ham Io Ig(lzi)f[lr% gian xanh, cong vién, khu vui choi
11 | Mo 16 thién Van duoc st dung dé khai thac 16 thién
12 | Mo 16 thién Van duoc st dung dé khai thac 16 thién
13 | Mo 19 thién & mo ham 16 Trong rimg

Thiét ké quy hoach nbi lién cac khu d6 thi phu can véi cac khu vyc dia hinh bang phang
bén trong cac khu vire khai thac mo ci. Cac két ndi v6i cac mang ludi co so ha tang hién c6 nhu
dudng x4, hé théng cap dién, nudc co thé dé dang dugc thiét 1ap. Cac cong vién va rung cho
muc dich vui choi giai tri b sung vao cac muc dich sir dung dat d6 thi va tao canh dep ciing
nhu la khong khi trong lanh va khi hau lanh cho khu vue.

Thiét ké quy hoach duoc xay dung thé hién ndi dung quy hoach ving téng hop lam co
s& cho quy hoach chi tiét cai tao, phuc ho6i moi truong cho cac mo, phu hop voi quy hoach d6
thi va cac bién phap b sung can thiét khéc.

3.3. Thiét ké quy hoach chi tiét

Trong tam cua thiét ké quy hoach 1a quy hoach tong hop. Tuy nhién, du an cling xay
dung thi diém céc thiét ké chi tiét hon cho cac don vi quy hoach dugc chon. Thiét ké chi tiét
giai quyet quy mé quy hoach db thi va sap xép vi tri clia cac co so ha tang, cic cong trinh va co
s& vat chét phu tro trong cac don vi quy hoach.

3.4. Cac vung dém

Céc ving dém gifta cac khu vuc khai thic mé va cac muc dich sir dung dat phu can co
mot vai tro dic biét dbi voi viée giam thiéu cac tac dong moi truong 1én cac muc dich st dyung
dat phu can, ddc biét 1a cac khu dan cu. Dy an da phan tich chi tiét mot khu vuce thi diém bang
cach st dung ban dd su dung dét, cac hinh anh vé tinh va céc chuyén di thuc té. Mot sb loai
ving dém da duogc xac dinh gém: khai thdc mo/khu dan cu, khai thac md/ring, khai thac
mo/nude, duong khai thac mé/khu dan cu, v.v... Cac bién phap du kién trong cac ving dém
phu thudc vao loai, chiéu rong vung dém hi¢n c6 va quyén s6 hitu dat dai.

3.5. Truc quan héa bang 3D

Thiét ké quy hoach dugc truc quan hoa bang cac ban dd GIS va mé hinh 3D gidng nhu
anh chup. Truc quan hoa bang 3D 1a mot cong cu quan trong trong viée truyén thong thong tin
v6i cac bén hiru quan dia phuong. Cac hinh anh 3D gitip ho hinh dung t&t hon vé canh quan
trong tuong lai sau khi cai tao cac khu vuc khai thac mo ct (Hinh 6). M6 hinh 3D duoc dya trén
thong tin vé dia hinh. Ngoai ra, cac két cdu gan glong cac bé mat that phai dugc xay dung va ap
dung trén m6 hinh dia hinh. Tryc quan hoa bang 3D duoc xdy dung bing cic cong cu phan
mém Biosphere3D va Vegetation3D [4].

3.6. Cac xung dot quy hoach

Duy 4n phai két hgp nhiéu ké hoach theo cac chu dé khac nhau ciia cac bén hitu quan
khéc nhau. Vi cac ké hoach duoc xay dung hau nhu 13 doc 1ap ma khong c¢o su trao ddi thong
tin v&i cac bén hitu quan khac, nén RAME da phat hién ra cic mau thuin va chong chéo khi so
sanh nhiéu ké hoach khac nhau cho cung mot khu vuc. Mot vai trong s6 cac xung dot nay co thé
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dugc giai quyét trong cudc thao luan truc tiép véi cac bén hiru quan trong qua trinh chuan bi dit
liéu. Cac xung dot quy hoach con lai da duoc 1ap thanh mot danh sach va minh hoa béng ban
dd. Cac xung dot nay phai duoc giai quyét timg budc trong qué trinh 1ap quy hoach va thuc hién
tiép theo.
3.7. Lo trinh

Viéc thuc hién thanh cong ké hoach st dung d4t sau khai thac mo can mot sy quan ly
dugc didu phdi tt, dac biét khi day 1a nhiém vu d& kéo dai tir 20 dén 30 nam. Qua trinh thuc
hién bao gém nhiéu bién phép khéc nhau, dac biét khi cac hoat dong thai thac mo van dang dién
ra ma can phai dwa ra mot s6 quyét dinh (vi du vé hinh thai hoc cubi cing) ngay tir giai doan
dau. Dy an RAME hd tro qué trinh nay thong qua viéc xay dung mdt 19 trinh gifip truc quan hoa
su phat trién ctia khu vye trong tuong lai.

e RS T
:Pla nning boundary yit I’f/ - =
Planning Units +
[ High value landuse
[ Nature, forest
[ Recreation for local residents
[ Open pit mining
B Lake in former open pit
Elevation (Hillshade)
-

Hinh 5. Cdc don vi quy hoach, thiét ké quy hoach Hlnh 6. Truc quan héa b bang 3D (vi du)
4. Két luan

Khi cdc mo dau tién tai ving Hon Gai sap stra bj dong cira va thanh phd Ha Long lap ké
hoach phat trién d6 thi trong tuong lai, ca hai qué trinh quy hoach ndy can duoc phéi hop chit
ch& voi nhau. RAME d xay dung thiét ké quy hoach tong hop dau tién vé sir dung dat sau khai
thac mo cho ving Hon Gai, 1 sy tong hop ctia hinh thai hoc cudi cing sau khai thac mo, cac
phuong 4n cai tao, phuc hdi méi trudng cua tit ca cac mo va tat ca cac ké hoach duoc phé duyét
cho cac khu d6 thi phu céan.

Tir qua trinh xay dung quy hoach sir dung dat sau khai thac mo thi diém cho ving Hon
Gai, c6 thé suy ra cac két ludn mang tinh phuong phap luan ddi v6i hoat dong khai thac mo &
gan hoidc bén trong cac khu do thi & Viét Nam hodc cac nudc khac c6 ndi dung quy hoach ving
tuong tu:

e Can 1ap mot quy hoach khung vé sir dung dat sau khai thac mo cp ving va mot 16
trinh cac hoat dong trudc khi mdt mo khai thac di vao hoat dong. Co thé 1ap quy hoach chi tiét
st dung dt dia phuong dya trén mot quy hoach khung nhu thé.

¢ Quy hoach sau khai thac mé khong nén chi dugc xem la mdt quy hoach méi truong.
Can phai xem n6 nhu mot qua trinh quy hoach d6 thi va canh quan trong tuong lai tong hop
cac khia canh sinh thai, kinh t€ va xa hoi.

e Céc bén hitu quan can xay dung cac muc tiéu chung vé quy hoach viing bao ham cac
van dé dac biét (cac vung dém bién, co s¢ ha tang, v.v...) ngay tir ban ddu. Mot y ban cac
bén hitu quan can dugc thanh lap lau dai cung véi qua trinh quy hoach.

e Do cac dic diém cu thé cua phap luat tai cac nudc nhu Viét Nam, mot quy trinh quy
hoach lién tuc, 1au dai can duogc xay dung.

e Cac hé thong thong tin dia Iy (GIS), hinh anh vé tinh va céac thiét bi GIS di dong,
v.v... la cac cong cu hitu ich dé truc quan hoa céc thlet ké quy hoach dia Pphuong va giup
ngudi ra quyét dinh tiép can nhanh, linh hoat va riéng 1¢ tat ca cac thong tin can thiét.
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Trong qua trinh thiét 14p hién nay, tip trung vao su bat dau truyén thong thong tin giita
cac bén hiru quan va xay dung ké hoach tong hop dau tién vé st dung dit sau khai thac mé. Qua
trinh quy hoach thi diém cho ving Hon Gai 1a mdt qua trinh rat mét thoi gian do su tiép can dit
liéu ting budc mot va céac trach nhi¢m khong r6 rang. Co sé phap ly xac dinh cac budc quy
hoach can thiét, cac ban dd quy hoach va cac co s¢ dir li¢u dugc st dung cting nhu 1a sy tham
gia cua cac bén hiru quan co thé tao diéu kién thuan loi cho viéc quy hoach su dung dat sau khai
thac mo trong cac tinh hudng tuwong tu.
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SUMMARY
Regional Planning Concept for Land Use after Mining exemplary for Hon Gai area,
Quang Ninh
Katrin Bromme, Harro Stolpe
EE+E Institute of Environmental Engineering+Ecology,
Ruhr-University of Bochum

In Quang Ninh where hard coal mining takes place since more than 160 years and
mining areas are located very close to rapidly developing urban areas and touristic sights the
demand for an integrated post-mining land use planning is increasing. There is an ongoing
shift to underground mining, open pit mines will be closed down and questions for a post-
mining land use suitable with the surroundings come up. The publication highlights
intermediary research results of RAME (Research Association Mining and Environment). The
RAME research project is funded by BMBF (German Federal Ministry of Education and
Research) and started its first activities in Vietnam in 2005. The project develops methods to
reduce the environmental impacts due to hard coal mining in Quang Ninh province / Vietnam
by selected technical measures and enhancement of the environmental management. The
research focuses on dump stabilization and recultivation, mine water treatment, dust
mitigation as well as post-mining land use planning.

Ngueoi bién tagp: PGS.TS. Bui Xuan Nam
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

UNG DUNG CO GIOI HOA NAP THUOC NO NHU TUONG ROI
TRONG CONG TAC NO MIN O CAC MO LOQ THIEN NUGC TA

Nguyfen Van Sang, Vi Minh Tam, Hoang Anh Phong
Tong Cong ty Cong nghiép Hoa chdt mo - Vinacomin

Tom tat Nganh Mo Viét Nam dang phat trién va cé nhu’ng dong gop dang ké cho nén
kinh té quoc dan. Cing véi sw phat trién ciia nganh mo, nganh Vat liéu né cong nghlep
phuc vu cho nganh mo o Viét Nam cing dang ¢6 nhitng bude tién khong ngwng,
trong nudc da san xudt dwoc cdc loai thuoe né than thién voi moi tru"ong viéc s dung
vt liéu né cong nghlep da ap dung céng nghé né min tién tién va giam thiéu cdc tac
dong 0 hai. Bao cao trinh bay cong tdac ung dung co glO’l nap min o nuoc ta hién nay
va dinh hwéng phdt trién dén nam 2020. Cong tic co  gi0T nap min thanh cong da gép
phan ndng cao tinh chii dong trong cong tdac san xuat thuéc né cong nghi¢p, hi¢n dai
héa céng tdc thi cong nap min, ndng cao hiéu qud né min va cdi thién diéu kién lam
viéc cua nguoi lao dong.

1. Co s¢ thue hién cong tac co gi¢i nap min
1.1. Sw cin thiét thue hién nghién citu ché tao thuéc né phuc vu co' gidi ngp min

Trong diéu kién cac mo 16 thién khai thac than ngay cang Xuong sau thi nhu cau vé thudc
nd coéng nghiép chiu nudc s& cang cao. Be thoa man dwoc nhu céu nay, hién nay nganh cong
nghi€p khai thac mo6 dang st dung thude né6 ANFO chiu nudce, thude nd nhii twong bao goi duong
kinh 16m, v.v... Cac loai thuc nd nay c6 nhuoc diém nhu kho nap vao 16 min, méat do nap thap,
kha nang chiu nudc han ché va khong thé co gi61 khau nap min, mang ludi 16 khoan hep, hiéu qua
sir dung 16 khoan thap, do do gla thanh khoan n cao, tiéu tén nhiéu nhan cong.

Thudc nd nhit tuong roi co thé khac phuc nhiing nhuge diém trén, vi ¢6 cac uu diém
nhu: Kha nang chiu nudc tot, cudng do nd theo thé tich cao, mat do va tdc d6 nd 16n, an toan
phu hop co gidi hoa, tu dong hoa. Sir dung thudc nd nhii twong roi cho kha nang md rong
mang khoan, tang chiéu cao tang cOng tac, nang goc dbc bd mo, hé sb boc glam do do gia
thanh khoan n6 s& giam so voi cac loai thudc nd chiju nude khac. Pac biét thudc nd nhii twong
101 ¢6 d§ an toan cao trong san xuat va su dung, thudn loi trong co gi¢i nap min nang cao
duoc ning suét lao dong, glam nguy co mat an toan trong thi cong.

Ngay nay, thudc nd nhil twong roi da duge str dung rong rai ¢ nhiéu nudc trén thé gidi.
Tuy nhién cong nghé san xudt loai thudc nd nay phuc tap, va thuo’ng 1a bi quyet cua céac hang
san xuat thudc nd. Néu mua cong ngh¢, thiét bi cia nudc ngoai chi phi rat cao va phy thudc
vao cong nghé, thiét bi ciing nhu ngudn nguyén li¢u do dbi tac cung cap.

Trude tinh hinh d6, tir ndm 2006 dén nam 2009, Tong cong ty Cong nghiép Ho4 chat
mo - Vinacomin da thue hién dé tai: “Nghién civu ché tao thuoc no nhii twong roi dung cho
mé 1§ thién”. Két qua nghlen ctru cho ra doi dong thubc nd tién tién san xuat ngay trong
nude, gop phan giai quyét nhitng kho khan vé nd min trong moi truong ngap nudce, co gidi
hoa khau nap min, giam chi phi khoan nd, déng gop to 16n cho cong cudc hién dai hod nganh
Cong nghiép khai thac mo, ciing nhu hién dai hoa nganh Vat liéu n6 cong nghiép.

1.2. Co 56 thir nghiém co gidi ngp min

+ Can cu quyét dinh so 4203/Qb-BCT ngay 25/8/2009 cua Bo truong Bo Cong
thuong vé viéc dua san pham thudc nd nhii twong 101 do Tong cong ty Cong nghiép Hoa chat
moé - Vinacomin san xuit vao danh muyc vat liéu nd cong nghiép duoc phép san xuit va sir
dung tai Viét Nam.

+ Can ct nang luc thiét bi, viéc co g101 hoéa nap min st dung thuoc n6 nhil twong roi
trong cong tac nd min 16 thién da dwoc Tong cong ty Cong nghiép Hoa chit mé - Vinacomin
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thuc hién tr ndm 2009. Tuy nhién, v6i cdc mo thyc hién cong tac nd min pha v dat da co hé so
dd cimg theo Protodlaconop f<12 dé khai thac khoang san, cac thong s6 mang khoan truyen
thong ap dung voi cac loai thudc nd nap tha cong chua danh gia duoc het tinh vu viét cua thudc
n6 nhil trong roi, chiéu cao bua con 16n so v6i yéu cau bua an toan, sut pha da con thap

+ Can cr vao gia thanh va dac tinh k¥ thuét cua thudc nd nhil twong rdi so véi cac loai
thudc nd chiu nuge khac.

+ Be c6 co s¢ danh gid pham vi mg dung nap min co gidi, can phai tién hanh thu
nghlem dbi v6i cac thong sb mang khoan trong cac diéu kién dia chat khac nhau va loai thudc
no phu hop.

Bdng 1. Cdc ddc tinh kj thudt ciia thuéc né nhii twong roi

TT Tén chi tiéu Pon vi NTRO5 NTRO7
1 | Toc dd no trong 16 khoan m/s 4.300 +4.700 4.500 + 5.000
Mat do g/em’ 1,1 +1,25 1,08 = 1,20

Cuong dd nd (so véi thudc nd
ANFO mat d6 0,8g/cm’):
- Theo khdi lugng % 85 + 90 90 + 95
3 (twong duong (twong duong
280+290 cm’ thy 290+300 cm’ thy
trong bom chi) | trong bom chi)

- Theo thé tich % 105+ 115 110 + 120
4 | Puong kinh té1 han (c6 chén nén) mm 50 50
5 | Thoi gian on dinh trong 16 khoan ngay 15 15
6 | Phuong tién kich nd Mo6ind > 175g | Moind > 175g
Khai truong Khai truong
7 Moi truong su dung khong c6 khi, khong co6 khi,
bui n6 bui n6

1.3. Nguyén tic thir nghiém

- Chi tiéu thudc nd st dung q (kg/m ): 14 chi tiéu thudc nd hién dang duoc ap dung tai
mo, lya chon trén co so thong ké thuc té sir dung (tir ndm 2008 dén nam 2012) va dinh muc
cia mo.

- Lya chon cac thong s6 ky thuat khac: do thudc nd nhil tuong roi ¢6 mat d6 cao hon
so vdi cac loai thubc nd khéac, voi cac thong s6 mang khoan truyen thong (4p dung cho céc
loai thudc nd nap min thu cong) thi thude no s€ tap trung & phan dudi 16 khoan, chiéu cao bua
16n nén chat luong dap v& khoéng déu, can phai mo rong mang khoan, thay doi chleu sau
khoan thém,... Cong tac thtr nghi€ém duge chia thanh cac dot nd, viéc mé rong thong s0 mang
khoan theo nguyen tac tang dan sau m01 dot nd, mdi thong sé duogc lua chon duogc thi nghlem
0 t6i thiéu 5 bai min c6 diéu kién gidng nhau, mic d6 mo rong mang khoan phai dap u’ng yéu
cdu dam bao chidu cao cot bua an toan va khoéng vuot qua gidi han cho phép voi mdi loai
duong kinh 16 khoan.

- Sau khi nd min, dénh gia két qua cac bai no thong qua qua trinh xtic bdc dat da, danh
gi4 ¢ hat va mirc d6 thuan loi ciia cong tic xtc bdc.

- So sanh d6i chung voi cac bai min st dung céc loai thuoc n6 khac trong cung diéu
kién. Néu chat lugng béi nd t6t thi tiép tuc thuc hién cac bii nd tiép theo véi cac chi tiéu ky
thuét va thong s0 mang khoan da lya chon.

2. Két qua thyc hién cong tac co glO’l nap min
2.1. Két qud né thir nghzem cdc bdi min thi cong co gidi

+ Cdc bai no thw nghzem dot I Mang khoan dugc m¢ rong, sudt pha da bang tir 110%
+ 115 % so voi mang khoan cua cac bai nd ¢ cung diéu kién dang str dung cac loai thube nd
truyén thong

- Két qua xuc bdc dat d6 cao theo thiét ké khong dé lai mé chan téng, dét da nd min
dap v& ddng déu, ty 1& da qua c& bang khoang 0,4% + 0,45 % khéi lugng dit d4 nd min lan 1.
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+ Cdc bdi né thir nghiém dot 2: Mang khoan duoc mé rong, suat pha da bang tir 116%
+ 120 % so v6i mang khoan cua cac bai nd ¢o cung diéu kién dang st dung cac loai thudc nd
truyén thong.

- Két qua xtic bdc cho thay cac bai nd dat do cao thiét ké, ty 1é da qua ¢& va mo chan
tang khoang 0,45+0,5% khdi luong dat da nd min lan 1.

+ Céc béi né thir nghiém dot 3: Mang khoan dugc mo rong, suét phé da béng tr 121%
+ 125 % so v6i mang khoan ctia cac bii nd c6 cung diéu kién dang str dung céc loai thude nd
truyén thong.

- Két qua xtuc bdc cho thy cac bai nd dé lai mo va da qua ¢ nhiéu hon cac bii nd mo
rong mang khoan dot 1 va 2 (chiém ty 1¢ 1,0% +1,15% khdi lugng dat ¢4 nd min lan 1). Tai
cac khu vuc dat da phan 16p day, da ctng c6 muc do dap v thap, qua trinh xuc bdc gip rat
nhiéu kho khin, mot sd khu vuc bi vuong chan khong xuc dugec.

Két qua thir nghiém cho thay khi né min st dung thudc nd nhii twrong rdi tai cac khu
vuce ¢6 diéu kién dia chét thily vén, dia hinh phu hop c6 thé mo rong mang khoan véi suét pha
da bang tir 116% + 120 % so v6i mang khoan hién dang sir dung (tuong duong mang khoan
mo rong cua cac bii min thir nghiém dot 2) 1a phu hop va hiéu qua (Bang 2,3. Thong sb
khoan né thyc nghiém tai mé Ha Tu, Coc Sau)

2.2. Khoi lwong thudc né irng dung thi céng nap co gidi
Nam 2013 va 6 thang dau nam 2014, Tong Cong ty Cong nghiép Hoa chat mo - Vinacomin da
trién khai viéc nap co gioi tai 736 bai min st dung thudc nd nhil twong rdi voi khéi luong gan
6.700 tan tai cac khai truong 1 thién ving Hon Gai, Cam Pha (Coc Sau, Cao Son, Péo Nai,
Ha Tu, Nui Béo, Tay Nam D4 Mai, Than Hon Gai...).

Béng 2. Thong s6 khoan nd min thyc nghiém tai khai trudng mo Ha Tu

Mang Mang

) ) : Chiéy ., .»
3 R du| khoan (m , i tié . . &
khoan diey -, o | Chicu ) hé || Chite s Tl Mat | cao | ChIY
chinh sau , Hé s6 do | thude nod 2 R . R cao
(Puong Gao 16 tich cing theo 1o 1o d5 cot cot
. 1 1% | tang, dat da ANFQ NTR| nap | thuoc| . °
kinh 10 Fi(m) khoan| a | b(w) V(m’) H AN FO3 q ke)| (ke) | (kegm) Lt bua
khoan ® Lk (m) (kg/m’) b(m)
(m)
250mm)
Mang 8 10 75| 6,5 390 9-10 0,43 167 181 60 3 7
Kkhoan hién__3 10 | 7,0 6,0 336 | 10,5-11,5| 0,48 160 | 174 60 3 7
dang st | 12 14 80| 7,0 672 9-10 0,43 288 312 60 5 9
dung 12 14 7,01 6,0 504 | 10,5-11,5| 0,48 240 260 60 4 10
(chwamé| 15 | 17 [85] 75| 956 | 910 | 043 [ 410 | 445 | 60 | 7 | 10

©ong) s 17 (80| 7.0 | 840 | 105115 048 | 401 | 434 | 60 | 7 | 10

Mang |5 | 10 [80[70[ 48[ 910 | 043 [192 ] 208 | 60 |35 |65
hoansr |8 | 10 [75]65 | 390 [ 105-11,5] 048 | 186 | 202 | 60 | 34 | 6.6
dungnhi| 12 | 14 |85]75] 765 | 910 | 043 | 328 | 356 | 60 | 59 | 8.1
twongroi| 12 | 14 | 75| 65 | 585 | 105-11,5| 048 | 279 | 302 | 60 | 50 | 9,0
(morong | 15 | 17 [ 90| 80 | 1080 9-10 | 043 | 464 | 502 | 60 | 84 | 8.6

lan 1) 7 85 | 7.5 | 956 | 105-115] 048 | 456 | 494 | 60 | 82 | 8.8

" 8 | 10 [80]75] 480 910 | 043 | 206 | 223 | 60 | 3.7 | 63
ang

homner | 8 | 10 175] 70 420 [ 105-11,5] 048 | 200 | 217 | 60 | 36 | 6.4

dungnhii| 12 | 14 |85 80| 86| 910 | 043 | 350 | 379 | 60 | 63 | 7.7
wongrdi| 12 | 14 | 75| 7.0 | 630 | 105-11,5] 048 | 300 | 326 | 60 | 54 | 86
(“1‘;1 rg;lg 15 | 17 [90] 85 | 1148] 910 | 043 | 493 | 534 | 60 | 89 | 8.1

15 | 17 |85 80 | 1020| 105-115] 048 | 486 | 527 | 60 | 838 | 82
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8 10 [80] 80| 512 9-10 043 | 219 | 237 | 60 | 4,0 | 6,0
Mang | ¢ 10 [80] 70 | 448 | 105-11,5] 048 | 214 | 231 | 60 | 3,9 | 6,1
khoan st
dung nhii | 12 14 190 80 | 864 9-10 043 | 371 | 402 | 60 | 6,7 | 7.3
twong roi | 12 14 (80| 70| 672 | 105-11,5| 048 | 320 | 347 | 60 | 58 | 8.2
(M6 rong
n 3) 15 17 1901 90 | 1215 9-10 043 | 520 | 563 | 60 | 94 | 7.6
15 17 |90/ 80 | 1080| 10,5-11,5| 048 | 515 | 558 | 60 | 93 | 7.7
Ghi chu:

- Mang khoan mé réng lan 1: sudt phd da tang tir 10 = 15 % so voi mang khoan hién tai

(chuwa mo rong)

- Mang khoan mé réng lan 2: sudt phd da tang tir 16 = 20 % so voi mang khoan hién tai

(chuwa mo rong)

- Mang khoan mé réng lan 3: sudt phd dd tang 21+ 25 % so véi mang khoan hién tai (chua

mo rong)

- Thong so ) ky thudit khoan né min cé thé dwoc diéu chinh ‘hop Iy trong qua trinh thyec hién.
* Cac 16 min ¢6 chiéu cao ‘bua lon, phai dwgc thiét ké nap min phin doan va dwoc thé
hién chi tiét trong tieng hé chiéu né min.
(Chi tiéu thuoc né trong bdng tinh todn trén la chi tiéu thube né hién dang dp dung tai mo
doi véi cdc logi thube né khac, dwoc tinh quy déi theo ANFO).
Bdng 3. Théng s6 khoan né min thuwe nghiém tai khai truong mé Coc Séu

Mang khoan | Chiéu | Chiéu | Mang | Thé | H¢ s6 do | Chi tiéu | Thud| Thudc| Mat | Chiéu | Chiéu
di€uchinh | cao |saulo| khoan | tich | cimg [thubcndlcnd| n6 | dO | cao | cao
(Puong kinh [tang H| khoan | (m) | dat 63) theo |ANF| NTR | nap | cot | cot
15 khoan® | (m) |Li(m)| a | b | da ANFO | FO | (k) | (kg/ | thubc |bua L
250mm) w)| V q |kg) m) |Li(m)| (m)
(m’) (kg/m’)
Mangkhoan| 11,0 | 13 |7,5/7,0/578 | 9-10 | 043 |248| 269 | 60 | 4,5 | 8.5
h@ndi"r‘lf;gsu 11,0 | 13 |7.57.0 578 [10,5-11.5] 0.48 |275| 298 | 60 | 5.0 | 8.0
(chuamo | 13:0 | 15 [80]7,5/780| 9-10 | 043 |335|363 | 60 | 60 | 9,0
rong) 13,0 | 15 |[8,0/7.5] 780 (10,5-11,5| 0,48 [372] 403 | 60 | 6,7 | 83
145 | 17 [8,0/17,5/870| 9-10 | 043 |373| 405 | 60 | 6,7 | 10,3
145 | 17 [8,0/7,5|870(10,5-11,5| 0,48 |415| 450 | 60 | 7,5 | 9,5
Mangkhoan| 11,0 | 13 [8,0(7,5/660| 9-10 | 0,43 [283]| 307 | 60 | 5,1 | 7,9
sadung | 410 | 13 (8.0[7.5] 660 [10,5-11.5] 048 |315| 341 | 60 | 5.7 | 7.3
nhil tuong
. 13,0 | 15 [8,5/8,0/884| 9-10 | 043 [379] 411 | 60 | 6,9 | 8,1
(moronglan| 13,0 | 15 |[8,5(8,0| 884 [10,5-11,5| 0,48 [422| 457 | 60 | 7,6 | 7.4
1) 145 | 17 [8,5/8,0/986| 9-10 | 043 423|458 | 60 | 7,6 | 94
145 | 17 [8,5/8,0| 986 (10,5-11,5| 0,48 |470| 509 | 60 | 8,5 | 8,5
Mangkhoan| 11,0 | 13 [8,0(8,0|/704| 9-10 | 043 [301| 326 | 60 | 54 | 7,6
sadung | 170 | 13 (8.0[8.0]704(105-11.5] 048 |334|362 | 60 | 6.0 | 7.0
nhil tuong
. 13,0 | 15 [9,0/8,0/936| 9-10 | 043 |402| 435 |60 | 73 | 7.7
(moronglan| 13,0 | 15 [9,08,0| 936 [10,5-11,5| 0,48 |446| 484 | 60 | 8,1 | 6,9
2) 145 | 17 19.0/8,0(1044| 9-10 | 043 |448| 485 | 60 | 8,1 | 89
145 | 17 19,0/8,0/1044[10,5-11,5| 0,48 |498| 539 | 60 | 9,0 | 8,0
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Mangkhoan| 11,0 | 13 |[8,5/8,0| 748 | 9-10 043 (321|348 | 60 | 58 | 7.2

swdung 1y o | 13 [8,5(8,0] 748 [10,5-11,5] 048 [357] 386 | 60 | 64 | 6,6

nhil tuong
o 13,0 | 15 [9,0(8,5[995| 9-10 043 (427462 | 60 | 7,7 | 7.3

(moronglan| 13,0 | 15 [9,0(8,5|995 |10,5-11,5| 048 |474| 514 | 60 | 8,6 | 6,4

3) 145 | 17 [9.0/8.5(1109] 9-10 | 043 |476| 516 | 60 | 8,6 | 84

145 ( 17 (9,0|8,5(1109|10,5-11,5| 0,48 |[529| 573 | 60 | 9,6 | 74

2.3. Danh gid hi¢u qud khi co gi6i ngp min thudc né nhi twong roi
2.3.1. DBéi véi cong tic né min

+ Theo gia VLNCN trong nuéc hién nay, thuéc nd ANFO c6 gia rat ré so voi
cac loai thude nd khac, do do khi nd min cén thiét phai tinh toan, lya chon cac khu vuc khai
truong tiy theo mirc d6 nudc ngam dé quyet dinh phuong phap nap min va lya chon thudc nd
sir dung, trén co s¢ dam bao chi phi n6 min la ré nhat. Thudc nd nhii tuong roi dugc nap tur
day 16 khoan, luong nudc trong 16 khoan dugc day 1én phia trén cot thude, vi thé khi co gidi
nap thudc nd nhil twong roi s& khong thé két hop dung thude né6 ANFO trong mot 16 khoan, ké
ca cac 16 khoan c6 it nudc. Vi vy nén tién hanh co gi6i nap thudc nd nhil twong roi tai cac
khu vyc 16 khoan c6 nhiéu nuéc, bom khong can (nhimg bdi min nay khong thé sir dung thude
né6 ANFO).

+ Cac thong s6 mang khoan ciia bii min khi co gii nap nhii twong roi c6 thé tang 1én,
tuong duong sudt pha da tang tir 116% + 120% so voi mang khoan mé dang str dung véi cac
loai thudc nd bao goi nap thu cong.

+ Tir biéu dd chi phi VLNCN theo co ciu thudc nd chiu nude thuc té sir dung va két
qua céc bii nd thir nghiém cho thay chi phi VLNCN/ 1m’ ditd4 khi nd min sir dung céc loai
VLNCN khéc nhau:

Chi phi VLNCN tai md than Coc Sau

v&i né min 16 khoan duong kinh @ 250mm
(chiéu cao tang 14,5m; Hé s& do kién cb dat da f=10,5+11,5)

20,000
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16,000 /

14,000 Chi phi thuéc né NTR (nap co glo’l]

12,000
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10,000 / o) o™
= 90'\—\’\
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o
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Ty 1& chiu nudc (%)

ampmm Thudc né ANFO + nhil tirong bao géi (@/m3) =me== Thudc nd NTR - mang khoan mé réng (d/m3)

Hinh 1. Biéu do chi phi VLNCN thiec té khi co cdu thay doi theo ty 1é chiu nuoc
- Céc bai khoan kho, st dung 100% thuoc né6 ANFO c6 chi phi VLNCN ré nhat.
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- Céc bai khoan trong khu vuc it nudc co ty 1€ thube nd chiu nude thue té nho hon
60% (chiéu cao cot nuwée nho hon 30% chiéu sdu 16 khoan) st dung thude nd nhii twong bao
26i két hop voi thude nd ANFO s& c6 chi phi VLNCN thap hon sir dung thudc nd nhii twong
rol.

- Céc bai khoan trong khu vyc nhiéu nude ngam c6 ty 1& thude nd chiu nudc tir 60%
trg 1én (chiéu cao cét nuede chiém khodang 30% chiéu sau 16 khoan tré lén) sit dung thube nd
nhil twong 101 s& c6 chi phi VLNCN thép hon st dung thudc nd khac (nhii trong bao gbi +
ANFO).

+ Can can nhic mét sé trudng hop:

- Béi v6i khu vue dit da kém 6n dinh, nat né, c6 nhiéu hang hdc, st dung thube nd
nhil twong roi s& kho khin do thude n6 chay vao cac khe nt.

- Pbi voi cac mo dat da co hé sd do kién cb £> 13, hodc cac mo khai thac vat lidu xay
dung, khai thac quing c6 yéu cau vé sy dong déu va kich thudc nho cua c& hat nd min; viée
mé rong mang khoan khi str dung thudc nd nhil tuong roi c6 thé dé lai nhiéu da quéa ¢ hoic
mo chan tang.

+ Nang sudt thi cong cua thiét bi: Qua thyc té thi cong, thoi gian nap day nguyén liéu
cho thiét bi nap min khoang 1,0 = 1,5 g10/thlet bi. Thoi gian thi céng nap xong thudc nd
xudng 18 khoan dao dong tir 4 = 6 phut/1d dbi v6i phuong phap nap thude nd lién tuc va tir
10+12 phut/lo dbi voi phuong phdp nap phén doan, thoi gian thiét bi di chuyén gitra cac 15
khoan chiém khoang 50% tong s thoi glan thi cong nap min. Thoi gian thi cong xong 01
chuyén (du tai trong) hét khoang 2,0 gid + 3,5 gid/ chuyén, tiy theo timg thiét bi, diéu kién
dia hinh va mirc d¢ thuén loi trong thi cong.

+ Nang suat lao dong: Thong ké ket qua ndm 2013 va 6 thang dau nam 2014 cho thy
dbi voi cac bii nd c¢6 quy md > 20.000 m® tuong dwong véi luong thudc nd st dung > 8.000
kg (> 70% tai trong ctia thiét bi nap min) thi nap co gi6i han ché duogc chi phi van hanh thiét
bi va ning suit lao dong nang cao tir 130% + 145% so véi nap min thu céng. Co gidi nap min
c6 thé han ché t6i da viéc ngudi lao dong tiép xuc truc tiép véi thude nd, cai thién diéu kién
lao dong, giam nguy co mat an toan lao dong.

2.3.2. Déi véi céng tac khoan

Khi co gi6i nap min sir dung thudc nd nhii twong roi, mang khoan c6 thé md rong
duoc so v6i mang khoan hién nay dang str dung voi cac loai thude nd khac. Suét pha da ting,
diéu d6 c6 nghia chi phi khoan s& giam twong tmg, dong thoi ting dwoc hiéu suat sir dung mét
khoan.

3. Két luan va dé xuit

Dé thyuc hién co gi6i nap thude nd nhii twong rdi phat huy duoc hiéu qua cao, viée lya
chon khu vuc khai trudng phai hop 1y va can thiét phai dau tu du thiét bi chuyén dung, cu thé:

- Cac khu vuc cao, kho rdo (cac bai khoan kho) dé nghi sir dung 100% thudc nd
ANFO. Céc bai khoan trong khu vyc it nudc, co ty 18 thudc nd chiu nudc sir dung nho hon

60% (chiéu cao cét nuwée nho hon 30% chiéu sau 16 khoan) thi sir dung thuc nd nhil tuong
bao goi nap thu cong két hop vai thude nd ANFO sé& giam duoc chi phi nd min.

- Co gi6i nap min st dung thudc nd nhii twong roi nén lya chon tai cac khu vuc co
nhiéu nudc ngﬁm voi ty 1€ thude nd chiu nude tir 60% tré 1én, tuc 1a chidu cao cot nudce chiém
tir 30% chiéu sau 16 khoan trd 1én nhu day moong, long hao. ..

- Cac thong s6 mang khoan ciia bdi min co giéi nap nhii tvong roi c6 thé mé rong
tuong duong suat pha dé ting tir 116% + 120% so voi mang khoan hién dang sir dung d6i voi
céc loai thudc nd bao goi nap thii cong.

- O cac khu vyc nhiéu nudc ngam, dia hinh dat quy chuan thi sir dung bién phap két
hop su dung thude nd nhii tuong 101, ph?m con lai (16 khoan it nudc hodc diéu kién dia chét
kém oOn dinh, dja hinh khong bang phang...) sir dung cac loai thudc nd bao gbi s& co chi phi
VLNCN ré hon va dam bao an toan trong qué trinh n6 min.
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- Béi v6i cac mé thude Vinacomin co quy mé 10n, cac thiét bi khoan dang st dung
chu yéu 14 loai khoan xoay cau c6 duong kinh mii khoan > 152 mm, nén ap dung phuong
phép co gidi nap min, mang khoan rong s& giup cho thiét bi dé dang di chuyén trén mat bai,
bao vé duoc 16 khoan, giam bét thoi gian di chuyén cua thiét bi gitra cac 16 khoan, ning cao
nang suét hoat dong cua thiét bi.

- Pau tu du thiét bi nap min co tai trong tir 20tin + 24tan dé phuc vu cho cac khach
hang ¢6 quy mo nd min 16n (cac khach hang trong Vinacomin), loai thiét bi co tai trong nhod
tir 7 tin+ 10 tan c6 tinh co dong cao dé phuc vu cho cic khach hang ngoai Vinacomin (cac
Nha may xi mang, cac khach hang khai thac khoang san, vat liéu xay dung...).

- Péu tu cac phuong tién van chuyén nhil twong nén dé tiép liéu cho thiét bi nap min tai
cac khai truong mo dé nang cao quy mo bai nd va ting hiéu qua, nang sut sir dung thiét bi.

TAI LIEU THAM KHAO

[1]. “Quy hoach phat trién nganh VLNCN Viét nam dén nam 2015, dinh huéng dén nim
2025”, Thu tudng chinh phu, 2007.

[2]. Cac tai lidu k¥ thuat va bao cdo san xuat ciia Téng Cong ty cong nghiép Hoa chat mo -
Vinacomin, 2005-2013.

[3]. Bdo céo dé tai Nghién ctru xdy dung cac thong s6 k¥ thuat khoan nd min hop 1y, phu hop
v6i diéu kién dia chat, trang thiét bi khai thac ctia cac don vi khai thac than & khu vuc Quang
Ninh ctia Téng cong ty Cong nghiép Hoa chat mo - Vinacomin, nim 2007.

SUMMARY
Application of mechanism for charging bulk emulsion explosive
in opencast mine in our country
Nguyen Van Sang, Vu Minh Tam, Hoang Anh Phong
Vinacomin - Mining Chemical Industry Holding Corporation Limited

Vietnamese mining industry is developing and significantly dedicates to national
economy. Going along with the mining industry, explosive and explosive accessories industry
plays role in serving the mining industry which also keeps developing. In our country,
environment - friendly explosives have been produced and application of advanced blasting
technology for use of industrial explosive materials has reduced bad impacts. Report on
application of mechanisim for mine charging in our country and developing orient to year of
2020. Mine charging mechanisim has been successful that it enhances initiative in industrial
explosive production, modernizes mine charging, increases mine blasting efficiency and
improves working condition of labourers.

Nguweoi bién tap: TS. Lé Van Quyén
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

NGHIEN CUU MUC PQ PAP VO PAT PA KHI NO MIN
TRONG THI CONG PUONG HAM TREN MO HINH NO PIEN

Pam Trong Thing, Vii Trong Hiéu
Hoc vién Ky thudt quan sy

Tom tat Mire @6 ddp vé dat dd la mot chi tiéu kinh té ky thudt tong hop cua cong tac
khoan né min. Cong tac khoan né trén cong tnmng [0 thién da rat quan tam den van
dé nay, tuy nhién rdt it cong trinh nghién ciu vé mirc do ddap vo khi khoan noé min
trong dwong ham. Mat khac viéc danh gia hiéu qua kinh te cua cong tac khoan né
trong duong ham van chuwa xem xét toan dién sy anh huong cua mirc do dap vo dat da
sau né dén hiéu qua kinh té cia ca day chuyen khoan — né - xiic béc — vén tai. Chinh vi
vay bai bdo trinh bay két qua nghzen citu thyc nghiém, phan tich, danh gia so sanh
mire dg dap vé dat dd trén mé hinh né dién cho hai triecong hop né mét mat thodng va
hai mdt thodng. Két qua phan tich thwc nghiém cho phép danh gid qui lugt dap vo dat
da phu thudc vao nang liwong riéng dé pha hiy mot don vi thé tich dat da, rit ra hé so
anh hudng cua so6 mat thoang lam co sé ké thira Iy thuyét mirc do ddp vé ddt sau né
khi phé d@d 19 thién, d@é ap dung vao cong trinh ngam.

1. Pit van dé

Mtrc 46 dap vo dat da (MbbVDbD) khi nd min la mdt chi tiéu kinh té ky thuat tong
hop phan anh mirc d9 t6i wu cua thong sé khoan nd va hiéu qua kinh té ciia day chuyén san
xuat khoan n6 - xuc boc - vén tai...

Mic du da nhiéu tac gia trong va ngoai nudc da nghién ctru theo hudng nay nhu: V.M
Kuznhetxop nghién ctru mbi quan h¢ gilra kich thudc trung binh cua cac cyc da pha ra voi thé
tich d4 pha ra va khdi luong thube nd; V.K Ruvxop nghién clru moi quan hé giita kich thuée
trung binh cta cdc cuc da pha ra véi chi tiéu thudc nd va kich thudc cuc cho phep, B.N
Kutuzov nghién ctru mdi quan h¢ gilra kich thudc trung binh cua cac cuc da pha ra véi kich
thudc cuc cho phép, ti 18 phan trim da qua c& va ti 1é phan tram céc khéi nut trong nguyén
khoi ¢6 kich thude 16n hon kich thu6e cuc da cho phép; Mot 5O cong trinh cua Nga nghlen
ctru mdi quan h¢ gitra kich thudc trung binh cta cac cuc dé pha ra v6i nang lugng xac suat khi
dap vo dat da; Rozin-Rawmle, Goden — Andrép, B.N Kutuzov, GS Nhit Van Bach nghién ctuu
vé qui luat phan bd ¢& hat sau né min; B.N Kutuzov, Lé Vin Quyén, nghién ctru mdi quan hé
giita cac thong s khoan nd véi MDDVDD hop 1y dam bao chi phi cho day chuyén khoan no -
xuc boc - van tai trén 10 thién 1a nho nhét. ... [2,3,4]. Tuy nhién cac cong trinh cua cac tac gia
trén chu yeu moi dé cap trong pham vi cong tr1nh 10 thién.

Vé MPDVDD trong di€u kién thi cong du:ong ham it dugc d& cap hon. Mot sb cac cong
trinh tiéu biéu nhu dugc bat dau tir thé ky mudi tam cia Belidor, M.M Pholov, Karchepskl
U.Langephor, X.D Osnolvin, M.P. Brodski, A.Ph. Xukhanov; V.I Terenteb mdi chi deé cap dén
cdng thirc tinh lugng thude nd thong qua mdi quan hé chi tiéu thude nd v6i ning lwong can thiét
dé tach bé mit hong cua pheu nd voi nang lugng can thiét cho viéc khac phuc trong luc cua da,
cac tac gia nay mdi chi d& cap dén MPDVDD so bd trong phéu né [1]. Nam 2002, AN
Pankratenko da cong b két qua nghlen ctu ly thuyet dé xac dinh kich thudc cua cac cuc da
duoc phd vo ra tur khéi d4 ban dau va nghién ciru mdi quan hé cia 1no véi luong thudc nd tiéu
t6n [10]; Nam 2009, tac gia Nguyén Quang Trung khi nghién ctru vé hoan thién k¥ thuat khoan
nd trong duong ham di nhan thay kich thudc cuc d4 pha ra ¢6 anh hudng dén hiéu qua xtc boc
van tai. Theo tac gia, d6i v6i dudng ham khau do nho kich thude cuc da 16n nhét trong thi cong
dudng ham can nho dudi 30 cm dé dam bao hiéu qua cong tac xic béc [9].

Tu phan tich tong quan & trén, c6 thé thiy 1d cic co sé khoa hoc va qui luat vé
MDDVDD khi thi cong nd min trén cong truong 16 thién twong dbi hoan thién, tuy nhién dbi
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voi cong trinh ngam theo hudng nay két qua van con rat han che Chinh vi vay viéc nghién
clru cac qui luat vé MDDVDD khi n6 min trong dudng ham 1a cip thlet va 1a moét chi tiéu ky
thuat kinh té téng hop dé lam co s& xac dinh cac thong s6 khoan nd t6i wu va mang lai hiéu
qua san xudt cao nhét.

Dé nghién ciru vé MDD VDD khi n6 min ¢6 thé tién hanh bang phuwong phap 1y thuyét
hodc thyc nghiém trong diéu kién thyc té ngoai hién truong hodc trén mo hinh. Nhin chung,
nghién ctru vé qui luat MPDVDD thi phuong phap thyc nghiém van c6 d0 sat thuc cao hon ly
thuyét. Tuy nhién do dleu kién thyc tién kho khin, vi vay dudi diy s& trinh bay phuong phap
tmg dung mé hinh nd dién, két qua nghién ctru, phan tich, danh gia so sanh vé qui luét
MDDVDD trong hai diéu kién duong him mot mit thoang va hai mit thoang dé c6 thé ké
thira 1y thuyét no cua diéu kién 16 thién.

2. Gi6i thi¢u mo hinh thi nghi¢m né dién

MG hinh thi nghiém né di¢n: dugc xay dung dua trén nguyén ly pha vo dat da bang
nang luong nb. Ké thira ket qua nghién ctru ciia Nga cho rang nang luong chat nd va ning
lugng dién ho quang khi nd déu co ban chét vat Iy twong ty nhau khi pha hity dat da. Chinh vi
v@y phuong phap n6 dién da duogc khai thac ap dung triét dé va dat hiéu trong phong thi
nghiém n6 cua truong Pai hoc tong hop Mo Matxcova [14, 15]. Cac thanh phan quan trong
nhit ctia mo hinh s& gém c6 bd phén tao nang luong nd dién (thiét bi nd dién gdm phan tich
dién va phan phong dién) va cac mau thi nghiém mé ta twong ung diéu kién thi cong thuc té,
xem hinh 1.

Nguyén 1y hoat dong cta thiét bi nd dién la tich dién vao cac tu dién co dung lugng
16n, sau do nang lugng dugc phong tur cac tu va giai phong ra cac dau phong duoc thlet ké tir
cac soi kim loai. Cac dau phong duoc dat trong khdi mau glong nhu céc luong nd trong dat
da. Khi nang luong giai phong tai cac dau phong s& 1am pha v dat da.

£/

4

e ©

e
////////xs///////x//////////

Hinh 1. So do thir nghiém bang mé hinh né dién.

1 - Thiét bi né dién, 2 - Ddy né, 3 - Buéng né, 4 - Mau thit, 5 - Ddy phéng dién
3. M ta ndi dung va két qua nd thue nghiém:

- Cong cu sur dung thi nghiém goém: Thiét bi n6 dién Cung cap nang luong vu n6 dén
500J, day phong dién, cac mau thach cao, budng nd, bd sang tiéu chuin, Can tiéu ly voi do
chinh xac 0,5g, thudc ké, ca lip.

- Mau thir nghiém bang thach cao gém loai 1 va 2, twong tng duogc bd tri va nd theo
didu kién 1 mat thoang va 2 mit thoang co kich thudc va hinh dang xem bang 1 va hinh 2.

Bdng 1. Théng sé ciia mau thi nghiém

, \ ga- Trong lugng Cuong do Van toc
STT | Tén mau E;:;h ;h:;:)c ((rijrln); thé tich chiu nén song doc
Ng g/cm3 ) (kg/cm?) (m/s)
1 | Loail 30x30x60 1,21 40 810
2 | Loai2 40x40x80 1,21 40 810

- Céc day tao xung no dién dugc bo tri & tdm ctia mat mau, do siu hat n6 bang 15mm
va 20mm tuong tng mau loai 1 va loai 2.
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Hinh 2. Mau sir dung thi nghiém
Quy trinh thi nghiém nhw sau:
- N6 voi cac muc niang luong tir thap dén cao;
- Phan loai kich thudc hat sau khi nd bé“lng bd sang ti€u chuén, xem hinh §;
- Xac dinh khéi luong tirng loai c& hat bﬁng can tiéu ly v61 do chinh xac 0,5g;
- Xac dinh ty 1¢ phén tram tung ¢ hat, xac dinh kich thudc hat trung binh.
MBJi thi nghiém lam trén 01 t6 miu gdm 3 mau giéng nhau (theo quy dinh tai TCVN

3105-1993 va TCVN-4453-1995 vé ldy mAu va thi nghiém vat liéu). Gid trj thu duoc s& 1a
trung binh cong cua so6 li¢u tir cac thi nghiém khi tién hanh véi cdc mau trong t6 mau do.

Céc két qua do duge sau nd dugc thé, hién trong bang 2.
Bang 2. Ket qua thi nghiém

i s | T

Tén "l:he Nang nang >Dx =
t6 Dib t1cl} luong luong 25mm

miu | <5 5-10 10-20 | 20-3 | 30-40 | >40 | (cm) phz; né (J) don vi
mm mm mm mm mm mm (cm’) a
(jlem’)
Mot mat thoang

1 0,70 1,40 0,70 1,70 3,00 7,80 | 3,41 | 12,75 | 60,00 4,71 81,70
2 0,80 1,60 0,70 2,50 3,10 8,10 | 3,33 | 14,00 | 70,00 5,00 81,55
3 0,70 1,60 1,20 4,00 3,10 7,90 | 3,22 | 15,42 | 80,00 5,19 81,08
4 0,70 1,40 5,00 3,40 2,60 9,00 | 3,02 | 18,42 | 100,00 5,43 67,87
5 0,70 1,20 8,50 7,30 3,60 8,80 | 2,80 | 25,08 | 140,00 5,58 65,45
6 1,60 | 2,60 9,80 | 10,20 | 2,30 6,20 | 2,40 | 27,25 | 170,00 6,24 57,18
7 2,20 3,80 9,20 | 11,90 | 2,40 590 | 2,31 | 29,50 | 190,00 6,44 57,06
8 2,30 5,00 9,80 | 11,10 | 2,50 6,30 | 2,27 | 30,83 | 210,00 6,81 53,78
9 2,60 6,10 11,90 | 10,20 | 2,70 5,30 | 2,11 | 32,33 | 230,00 7,11 46,91
10 3,80 | 14,70 | 2,50 8,80 5,40 420 | 1,92 | 32,83 | 260,00 7,92 46,70
11 5,30 | 17,10 1,30 8,90 4,30 4,10 | 1,75 | 34,17 | 300,00 8,78 42,20
12 6,80 | 15,40 | 6,80 2,50 5,80 4,50 | 1,68 | 34,83 | 330,00 9,47 30,62
13 7,10 | 17,80 | 5,40 2,60 5,40 4,20 | 1,59 | 35,42 | 360,00 10,16 28,71
14 7,60 | 18,90 | 6,90 2,30 5,10 4,00 | 1,52 | 37,33 | 400,00 10,71 25,45
15 7,90 | 19,00 | 6,90 1,10 | 10,30 | 0,00 | 1,45 | 37,67 | 420,00 11,15 25,22
16 8,60 | 20,50 | 7,60 0,10 | 11,10 | 0,00 | 1,42 | 39,92 | 460,00 11,52 23,38
17 8,30 | 21,10 8,20 0,10 | 11,10 | 0,00 | 1,42 | 40,67 | 470,00 11,56 22,95
18 8,00 | 20,30 | 9,00 0,60 | 10,40 | 0,00 | 1,42 | 40,25 | 480,00 11,93 22,77
19 8,00 | 20,40 | 9,20 0,20 | 10,60 | 0,00 | 1,42 | 40,33 | 490,00 12,15 22,31
20 8,20 | 20,30 | 9,30 0,10 | 10,70 | 0,00 | 1,42 | 40,50 | 500,00 12,35 22,22
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Tieu | Tylé

Ham lugng hat (g) . hao (%) hat
Theé 9 <
Tén . Nang nang >Dx =
t6 Dib tich luon luon: 25mm
x <5 5-10 10-20 | 20-3 | 30-40 | >40 | (cm) pha Y ong
mau 3 nd (J) don vi
mm mm mm mm mm mm (cm’) q
(jlem’)

Hai mit thoang

21 0,60 0,00 0,30 4,70 3,60 6,00 | 3,42 | 12,67 60,00 4,74 94,08

22 0,70 0,00 0,30 6,10 3,90 6,60 | 3,37 | 14,67 | 70,00 4,77 94,32

23 1,55 0,90 0,90 3,40 8,90 9,00 | 3,35 | 20,55 | 100,00 4,87 86,39

24 1,20 | 0,70 2,70 | 13,90 | 6,60 6,70 | 2,92 | 26,50 | 130,00 4,91 85,53

25 1,10 | 4,10 7,60 | 10,30 | 7,20 5,50 | 2,53 | 29,83 | 160,00 5,36 64,25

26 3,30 5,90 10,40 | 10,40 | 6,90 4,90 | 2,23 | 34,83 | 200,00 5,74 53,11

27 2,90 8,90 14,40 | 6,30 6,30 4,60 | 2,02 | 36,17 | 220,00 6,08 39,63

28 4,00 | 10,10 | 15,00 | 6,30 5,20 3,50 | 1,83 | 36,75 | 260,00 7,07 34,01

29 4,30 | 10,30 | 15,20 | 6,50 4,90 3,20 | 1,79 | 37,00 | 280,00 7,57 32,88

30 4,80 | 10,70 | 15,20 | 6,60 4,60 3,00 | 1,74 | 37,42 | 300,00 8,02 31,63

31 5,20 | 10,90 | 16,60 | 5,70 4,30 2,80 | 1,68 | 37,92 | 310,00 8,18 28,13

32 5,50 | 11,50 | 16,10 | 5,50 4,20 2,80 | 1,65 | 38,00 | 330,00 8,68 27,41

33 | 6,50 | 12,60 | 14,90 | 560 | 5,10 | 230 | 1,61 | 39,17 | 350,00 | 894 27,66

34 7,00 | 13,50 | 14,40 | 5,30 4,90 2,30 | 1,57 | 39,50 | 370,00 9,37 26,37

35 5,60 | 14,90 | 15,40 | 5,40 7,00 0,00 | 1,53 | 40,25 | 430,00 10,68 25,67

36 7,50 | 20,50 | 7,00 5,00 9,30 0,00 | 1,48 | 41,08 | 460,00 11,20 29,01

37 7,30 | 20,20 | 7,30 5,50 8,90 0,00 | 1,48 | 41,00 | 470,00 11,46 29,27

38 7,40 | 20,20 | 7,40 5,50 8,90 0,00 | 1,48 | 41,17 | 480,00 11,66 29,15

39 7,30 | 20,10 | 7,30 5,70 8,80 0,00 | 1,48 | 41,00 | 490,00 11,95 29,47

40 7,30 | 19,80 | 7,50 5,80 8,70 0,00 | 1,48 | 40,92 | 500,00 12,22 29,53

4. Thiét 1ap cac qui luat thye nghiém

Tir cac sd liéu trong bang 2 cho phép thiét 1ap dugc cac mdi quan hé gitra cac thong sb
sau:

* Poi véi lwong no 01 mat thoang

Khao sat sb liéu vé mdi twong quan giira thé tich pheu pha huy (V) va nang luong no
(E) nhan thiy khi E tang 1on hon gia tri E*—47O J, thi the tich mau bi pha huy dao dong ngau
nhién trong pham vi rat hep tur 40,25 cm’® dén 40,67 cm’. Trong pham vi nay cé thé xem thé
tich pha huy dat bdo hoa, voi gia tri trung binh Vy,=V*=40,44 cm’. Nhu vy diém V* va E*
co thé xem 1a diém gidi han dic tinh nang luong pha huy n6. St dung phuong phap ham 5O
xap si binh phuong nho nhat, cho phép thlet lap duoc moi quan hé gitra thong so thé tich pha
hay tuong ddi V/V* va ning luong nd twong dbi E/E*. Mbi quan hé nay duoc thé hién
phuong trinh du¢i day va hinh 3:

Khi E/E* <1, tirc E <470 ] ta co:

-1,131
V*:1—0,086 E ;  R*=0,948, (1)
V E
Khi E/E* > 1, tac E > 470 J ta co:
V
TR @
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Thay gié tri V'= 40,44 va E'=470 tuong tmg vao phuong trinh (1) va (2) ta c6 phuong
trinh mé ta su phu thudc cta thé tich pha hiy mau vao ning lugng nd c¢6 dang:

Khi E <470 J ta co:

V =40,44-3659,76.E"""" cm’, )
Khi E > 470 ] ta co:

V =40,44 , cm’, (2"

S PHY THUOC CUA THE TiCH TUONG POI CUA DA Bl PHA HUY
VAO NANG LUQ'NG NO TUO'NG DOI KHI NO MOT MAT THOANG

déi, (VIV*)

Thé tich da bi pha v&

0 0,2 0,4 0,6 0,8 1 1,2

Nang lwong né twong déi, E/E*

Hinh 3. Quy ludt phu thuéc ciia thé tich twong doi ciia mdau phd hity va ndang lwong né
twong doi khi né mét mat thodng
Phén tich sb liéu trong bang 1 cho phép thlet 1ap qui ludt vé& su phu thudc cua kich
thudce trung binh cua cuc da mau sau nd va tiéu tén nang lwong khi pha hily mot don vi thé
tich miu c6 dang phuong trinh dudi ddy va mé ta do thi trén hinh 4:

D, =14,039.g7"°", R*=0,982, A3)
¢ day: D, - kich thude trung binh cua cyc da mau sau nd, cm;

g - tiéu ton nang luong khi pha hity mot don vi thé tich mau da hay con gon 1a chi tiéu
nang luong nd, J/em®.

S PHU THUOC CUA KIiCH THIO'C TRUNG BINH CUA CUC DA
VAO CHi TIEU NANG LUQNG NO KHI NO MOT MAT THOANG

45

35
.I
3 .

\l\ y = 14,300x %"

Kic thwée trung binh cta cuc da, cm

2 _
25 uy R"=0,9821
[ ]
24 .\.\
[ )

15 ‘\.ﬁ""'k

1
0,5

0

0 2 4 6 8 10 12 14

Chi tiéu néng Iwgng nd, jlcm3

Hinh 4. Qui ludt su vé su phu thuoc cua kich thudc trung binh cua cuc da mau sau né
va chi tiéu nang lwong khi pha huy mot don vi thé tich mau, khi no guwong no mot mat thoang
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* Poi véi lwong né 02 mdt thodng

Tuong ty nhu dbi véi guong nd mot mat thoang, tién hanh khéao sat sb liéu v& moi
tuong quan gitra thé tich phéu pha huy (V) va nang luong né (E), nhan thay khi E tang 16n
hon gia tr1 E*=460], thi the tich mau bi pha huy dao dong ngau nhién trong pham vi rat hep tir
40,91 cm® dén 41,17 cm’. Trong pham vi nay c6 thé xem thé tich pha huy dat bao hoa, vai gia
tri trung binh th—V* 41,03 cm’. Nhu vay diém V* va E* ¢6 thé xem 1a diém giéi han dic
tinh nang lugng pha huy no Str dung phuong phap binh phuong nho nhat, cho phép thiét 1ap
dugc ham xap si biéu thi mbi quan hé giita thong s6 thé tich pha huy tuong ddi V/V* va ning
lwong nd twong ddi E/E*. Méi quan hé nay duoc thé hién phuong trinh dudi ddy va hinh 5:

Khi E/E* <1, tirc E <460 J ta co:

-1,667
V,F:1—0,034(E*j , R*=0,927; 4)
V E
Khi E/E* > 1, titic E > 460 J ta c6:
V
7 b (5)

Thay gia tri V'= 41,03 va E'=460 tuong tmg vao phuong trinh (4) va (5) ta c6 phuong
trinh mo ta sy phuy thudc ciia thé tich pha hity mau vao ning luong nd ¢ dang:

Khi E <460 J ta co:

V =41,03-38317,55.E7%7 cm’, 4)
Khi E > 460 J ta co:

V =41,03 ,cm’, (5%)

S PHY THUQC CUA THE TiCH PHAHUY TUONG DOI VAO NANG LUQNG NO TUONG DOI
KHINO HAI MAT THOANG

(VIV*)
o
[e2]

04 4

0,2

0 0,2 04 0,6 0.8 1 1,2
E/E*

Hinh 5. Qui ludt phu thudc ciia thé tich tqug doi ciia mdu phd hiy va nang lwong né
twong doi khi no hai mat thoang

Phan tich s liéu trong bang 1 cho phep thlet lap qui ludt vé& su phu thudc cua kich
thuge trung binh cua cuc da mau sau nd va tiéu ton niang luong khi pha hiy mot don vi thé
tich mau, voi trudng hop nd guong hai miat thoang c¢6 dang phuong trinh dudi diy va moé ta
d0 thi trén hinh 6:

D, =13,709.4°"*, R*=0,902, (6)
¢ day: D, - kich thudce trung binh cua cyc da man sau nd, cm;

g - tiéu t6n nang luong khi pha hity mot don vi thé tich mau d4 hay con gon 1a chi tiéu
ning lugng nd, J/em’.
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SQ PHU THUOQC KiCH THUWG'C TRUNG BINH CUA CUC PA
VAO CHI TIEU NANG LUQNG NO KHI NO HAI MAT THOANG

25 o y=13,709x %%

R*=0,9018

¢ .

'.\,\
15 .

Kich thwéc cuc da trung binh, cm
N
*

0 2 4 6 8 10 12 14

Chi tiéu nang Iwong nd, jlcm3

Hinh 6. Qui ludt sy vé sw phu thudc cua kich thudc trung binh cua cuc da mau sau né
va chi tiéu nang lwong khi pha hity mot don vi thé tich mau khi né guwong né hai mat thodng
5. Phan tich, danh gia cac két qué thyuc nghiém

So sdanh sw phu thudc ciia thé tich mau bi phd hity mau vdo tiéu hao ndang lwong né
dién don vi cia trieong hop mot mdt thodng va hai mdt thodng thé hién tuong Umg trong
phuong trinh (1°) va (47) hodc hinh 7. Phan tich so sanh hai phuong trinh nay va hinh 7 nhén
thiy duong cong cua truong hop hai mat thoang nam bén trén mot mat thoang. Diéu nay phan
anh dung qui luat nd trong dudng ham 1a chi tiéu thude nd khi nd6 guong him hai mat thoang
bao gio cling nho hon mdt mat thoang.

Phan tich sw phu thuoc cua kich thudc cuc da trung binh sau né vao tiéu hao nang
leong né don vi cia truong hop mét mdt thoang va hai mdt thodng thé hién tuong ng trong
phuong trinh (3) va (6) hodc hinh 8. Phén tich ca hai truong hop tuong ng thé hién trong hai
phuong trinh nay va hinh 8 nhéan thiy khi ting tiéu tén nang lugng nd don vi thi kich thudce
trung binh cia cuc d4 giam dan, ttc MPDVDD ting dan va nguoc lai. Khi tiéu hao nang
luong riéng ting dén gia tri giéi han (qgn2) thi duong cong cua truong hop hai mat thoang gan
dat trang thai bdo hoa, duong cong nam song song vdi truc hoanh. Diéu nay ¢ nghia néu tiép
tuc tang luong ti€u hao nang luong nd 16n hon gia trj t6i han (qghg) thi mérc dap v& da déi voi
truong hop hai mat thoang gan bao hoa. Noi cach khac trong mi€n nay sy gia tang nang luong
nod chuyen thanh cong cac dang cong v6 ich nhu da vang va song sung kich. Phén tich hinh 14
nhan thay khi tang tiéu hao nang luong nd 16n hon gia trl gioi han (qghz) thi kich thudce cyc da
trung binh dbi véi trudng hop né mot mit thoang van t1ep tuc giam va dat bdo hoa & tri s6 16n
hon qgho. Dleu nay phan 4nh ding qui luat thyc tién vé no trong khong gian bi nén ép. Ca hai
truong hop nd mot mit thoang va hai mit thoang, khi giam luong tiéu hao niang luong nd don
vi thi kich thudc trung binh cua cuc da ting, ttc MPDVDD giam. Vé phuong dién 1y thuyét
khi luong tiéu hao thude nd don vi dan vé khong thi kich thude trung binh cta cuc dé ting 1én
vo cing (bang khbi da nguyén khdi) hodc bang kich thudc trung binh ciia khdi nit trong
nguyén khéi. Tuy nhién trén thuc té diéu nay khong hoan toan phu hop khi nd, boi khi luong
tiéu hao thudc nd don vi giam dén mot gia tri ndo d6 thi nang lugng nd hoan toan tiéu hao lam
phut bua. Vi vy trong thi nghiém khi luong ti€u hao nang luong nd don vi bang qy, thi hai
duong cong cua hai truong hop gép nhau. Diém nay goi 1a diém t6i han. C6 nghia khi luong
tiéu hao nang lugng n6 nho hon qu thi ca hai truong hop nay déu khong chiu anh hudng cua
mdt thodng, tdc dung co hoc glong nhu nd trong mdi trudng vo tan.

So sanh hai truong hop nd mot mat thoang va hai mat thoang, véi lugng ti€u hao nang
lwong nd don vi trong mién qq, dén qeh2, duong cong mo ta qui luat phu thudc cua kich thude
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trung binh cta cuc dé sau nd va luong ti€u hao thude nd don vi cia mot mat thoang nam trén
duong cong hai mit thoang. Diéu nay chinh t6 cung tri s6 luong tiéu hao thudc nd, thi
MPDVDD cua truong hop mot mit thoang 16n hon hai mit thoang. No6i cach khac nd &
guong mot mat thoang da dap vun hon.

S PHU THUOC THUC TE CUA THE TiCH PHA HUY VAO NANG LUONG NO

45

40
35 /

/_//
30 A

25 -

Thé tich pha huy V (cm3)

20 1

15 4

10

0 100 200 300 400 500 600
Néng lwong né E (j)

——V1IMT (cm3) —m—V2MT (cm3)

Hinh 7. Sw phu thudc thuc té ciia thé tich phd hity mau khi né trong truong hop
mot mat thodng va hai mat thoang

SU PHU THUQC KIiCH THU'G'C TRUNG BINH CUA CUC PA
VAO TIEU TON NANG LUQNG NO BON VI

6,00

D, =14,039.47%"
2 =0912

5,00 -

3,00 +—

Kich thwérc trung binh cua cuc da Dtb, cm

D, =13.70947%"
2?=0902
2,00 4
1,00
0,00 T T T
0,00 2,00 4,00 qth 6,00 8,00 10,00 qgh2 12,00 14,00

Tiéu tén nang Iweng nd don vi q, jlcm3

---A-- Dtb.1MT (cm) ---#--- Dtb.2MT (cm)

Hinh 8. So sanh sw phu thudc cua kich thudc cuc da trung binh vao tiéu ton nang luong no
don vi cua truong hop mgt mat thodng va hai mat thoang
(Puong khéng lién nét la duong cong thuc té, dwang lién nét la duong cong Iy thuyet xdp xi)
Nhu véy co the thdy rang dé ké thira cac qui luat déap vo dat d4 bang nd min trén 19
thién, can tim ra hé s6 so sanh MPDVDD cua truong hop nd trén gwong mot mit thoang so
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v6i guong hai mat thoang. Gia tri binh quan cta hé s6 ndy trong toan mién (qy, qgn2) duoc xac
dinh nhu sau:

gh2
J. Dtbl(q)'dq
KDrhl.Z = q:;:h ? (7)

[ Dya9)dg

9

14,039.18,182.¢""

9gh2
9

qghz

K. =
7 13,709.38,461.4" |

14,039.18,182. [qg,g” —q&“s]
13,709.38,461.[ ¢ — g3 | °
Phan tich s6 lidu va db thi hinh 14 nhan dugc trj sb gin dung sau: g, =10,691;

(7°)

Drbl.z

q, =4,771.
Thay céc tri s6 ndy vao phuong trinh (7°) ta co:
KDzbl.z - 1’08 ® 1’1 ? (8)

Nhu vay hé sb so sanh MPDVDD cua trudng hop nd trén guong mot mit thoang so
vo1 guong hai mét thoang K, ~~L1. K& qua nay phan anh mic d6 dap v& khi né trong

dudng ham mot mat thoang bao gior ciing 16n hon 16 thién. Két qua nay cho phép tmg dung
cac qui luat dap vo dat da trén cong truong 19 thién cho duong ham.
6. Két luan

Viée st dung mo hinh nd dién dé nghién ctru cac qui luat thue nghiém vé su phu thudc
ctia thé tich mau pha huy va MPDVDD phu thudc vao tiéu hao nang lugng nd don vi cho
thdy cac qu1 luat thuc nghlem rit ra tr phuong phap n6 mo hinh dién hoan toan phu hop véi
dac tinh qui luat khi nd ngoai thuc tién. Két qua trén cho phép khang dinh db tin cdy cua viéc
st dung mo hinh no dién trong cong tac nghién ctru nd.

Khac véi nd ¢ 16 thién khi ning luong nd ting vuot qua diém bio hoa vé MPDVDD
khi n6 16 thién, thi khi n6 trong duong ham MPDVDD dit d4 van tiép tuc ting va dat trang
thai bao hoa ¢ gi6i han 16n hon truong hop 16 thién. Diéu nay phan anh anh hudng cia tinh
nén cia moi truong khi nd trong duong ham.

MDPDVDD dat d4 khi nd trong dudng him mot mit thoang bao gid cling 16n hon
truong hop nd guong hai mit thoang trong cung mot didu kién. Hé sb so sanh rat ra tir mo
hinh x4p si 1,1. Két qua nay cho phép hoan thién huéng ké thira thanh qua vé cac qui luat
nghién ctru MPDVPD khi nd ¢ diéu kién 16 thién, dé rat ra cac qui luat MDDVDD khi nd
trong dudng ham.
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SUMMARY
Studying of the rock fragmentation in tunnelling blasting
by using the electric explosion model
Dam Trong Thang, Vu Trong Hieu, Military Technical Academy

The degree of fragmentation of rock is one of the technical and economical indicators
of the drilling and blasting work. This issue was very interested in surface mining. However,
very little research on tunnel drilling and blasting. On the other hand, the evaluation of
economic efficiency of the drilling and blasting in the tunnel did not make a comprehensive
review of the extent of the impact degree of rock fragmentation blasting on the economic
efficiency of the whole chain: drilling - explosion - loading - hauling. Hence, this paper
presents the results of empirical research, analysis, evaluation and compares the fragmentation
of rock based on electrical explosion model between two explosion cases: one freeface and
two freefaces. The analysis of empirically experimental results allows to establish the law of
rock fragmentation and soil which depending on the specific energy to crush one unit volume
of rock, and to obtain the coefficient affecting by a number of free faces. The results will be
used as a basis for explosion theory to apply to the tunneling blasts.

Nguoi bién tgp: TS. Pham Van Hoa
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

NGHIEN CUU DANH GIA KHA NANG LAM SUY GIAM
SONG XUNG KiCH LAN TRUYEN TRONG KHONG KHI
KHI NO LUQNG THUOC CO BAO PHU BANG KHi HELI

Pbam Trong Thﬁng, Hoc Vién Ky thuat quan sw

Tém tat: Gidi phdap lam than che suy giam hay triét tiéu song xung kich lan truyén
trong khong khi la mot van dé rit dwgc quan tam trong cong tac an toan né, dac biét
Véi cdc v né trong khong khi. Da co nhiéu cong trinh nghién ciu vé vin d‘e nay va cdac
gidi phdp chu yéu la umg dung cong nghé no6 min vi sai, thay doi chi s6 tdc dung no,
thay déi chiéu dai bua, hodc sir dung vt liéu dat phi trén heong né. Méc di cdc gidi
phdp nay co lam suy giam song xung kich lan trong khong khi, tuy nhién nhiéu truong
hop van ton tai sw nguy hiém ciia manh vang. Vi vay né rat han ché irng dung khi né ¢
gan khu ddan cu va cdc cong trinh van héa. Theo Iy thuyét né trong cdc méi triong
khdc nhau, khi séng né truyén tir méi truong mdt do cao sang mdt do thdp thi cwong
dé séng né sé bi suy giam. Xudt phat tir ddc tinh nay, bai bdo da trinh bay két qua
nghién ciru buée dau vé sir dung khi nhe Heli d@é lam suy giam song xung kich, ma
khong lam phat sinh manh vang.

1. Pat van dé

Trong thuc tién khi nd ph4 hay dat d4, pha Y két cau hay d6i tuong khac bang luong
n6 dat ngoai, song xung kich hinh thanh va lan truyén trong khong khi c6 gia tri 1on gap nhiéu
lan so véi trudng hop lugng nd duoc chon trong vat thé. Soéng xung kich 13 mét tac nhan
chinh gay nguy hlem cho nguoi va pha huy méi trudng xung quanh. Pé giam cuong do song
xung kich lan truyén trong khong khi, trong cong tac nd nédi chung thong thuong ap dung
cong ngh¢ n6 min vi sai hay tang cuong bua min. Tuy nhién khi pha huy dat da, két ciu cong
trinh bang nhom luong n6 dét ngoai, thi viéc ap dung giai phap n6 min vi sai khong con phu
hop, boi 1an nd trudc s& giy pha hity mang nd cua lan sau, con néu sir dung vat liéu nhu cat,
dat da 1am 16p bua phu thi sy ving cua cac vat lieu nay ctng la mot tac nhan gay nguy hiém
cho mdi truong xung quanh. Mat khac neu giam qui md cua vu no, thi dong nghia voi viée
lam giam hiéu qua chung cta cong tac nd. Chinh vi vAy can nghién ctru lua chon giai phap
lam giam thiéu séng xung kich dam bao an toan cho madi truong xung quanh, hidu qua va an
toan.

Ly thuyet chung vé nd trong cac mdi truong déu chimg minh rang [2,4,5,6]: khi song
nd lan truyén tir mdi truong nay sang moi truong khac, thi xay ra sy phan xa, khic xa song;
déc biét khi tIuyen qua moi truong ¢ mat do va do bén kém hon thi s& lam phan ra song no;
khi séng nd truyén trong dat d4, di qua khe nurt s& lam suy giam hay triét tiéu song nd; hiéu
g nay di duoc ing dung trong phuong phap nd min tao bién tao khe truéc. Chinh vi vay co
thé nhan thiy rang str dung khi nhe he li dé 1am suy giam cudng do song xung kich 1a mot
huéng nghién ciru c6 y nghia khoa hoc va thuc tién
2. Phin tich co sé Iy thuyét vé sw lan truyén ciia song xung kich trong khong khi

Khi n6 trong khong khi, cting véi qua trinh ving cta san pham nd 1a sy hinh thanh va
lan truyén cia song xung kich khong khi. Sau khi kich nd ttrc thoi lwong nd hinh ciu, san
pham nd hinh thanh va & thoi diém dau tién n6 nam bt dong trong thé tich luong nd. O thoi
diém nay 16p khong khi nim sat lugng nd cling ¢ trang thai bit dong, nhung voi mot ap suét
va nhiét dd nho hon rat nhiéu ap suit va nhiét do trong san phém khi nd. O thoi diém sau do6
trén bé mat phan chia san phim nd va khong khi bao quanh, duéi tac dung cta ap suat du rat
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16n 1am cho no bét dau chuyén dong theo hudéng ra moi trudng bén ngoai. Dau tién tham gia
vao trong chuyén dong 1a cac 16p san pham no va lop khong khi truc tlep tiép giap voi bé mit
phan cach dé. Sau d6 kéo theo su chuyén dong cua cac 16p san pham nd & sau hon va cac 16p
khong khi & xa hon. Bé mdt phan chia cac hat san pham no dang tham gia vao chuyen dong,
vO1 cac hat san pham nd con ¢ trang thai tinh, ma chuyén dong sdu vao tim nd véi toc do
khong ddi ao, bang tdc do am trong san pham no goi 1a mit song dau ha 4 ap. Vivay ap suat va
mat do trong san pham nd khi qua mat nay s&¢ giam. Khi bé mat nay chuyén dong dén tim cua
luong nd thi tat ca cac hat san pham nd tham gia vao trong chuyén dong.

Bé mit phan chia giita ving khong khi bi nén (chinh 1a ving khong khi tham gia vao
trong chuyén dong), voi ving khong khi chua bi nhiu dong bén ngoai goi 1a mit séng xung
kich hay con goi 1a song va dap khong khi. Mt ndy duoc lan truyén theo huéng ban kinh véi
tbc @6 D 16n hon toc d6 4m a; trong mdi trudng khong khi tinh. Trén mat song va dap cac
tham s6 ctua méi truong nhu: ap sut p, mat do p, tbc do hat u va nhiét do T duoc thay ddi
nhay vot. Viing nhiéu dong nam gii han phia sau mat song va dap, theo thoi gian s€ dugc mo
rong va kém theo sy thay d6i cac tham sb trang thai méi trudng trén ving d6. Sy phan bd ap
suat trong vung nhiéu dong & giai doan khac nhau dugc mé ta trong hinh 1.

P P 3
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a) b)

Hinh 1. Giai doan dau hinh thanh séng xung kich khong khi
a- Trang thdi dau tién; b- Trang thdi sau mot thoi gian At
1. San pham né tao ra khi kich né; 2. Bé mdt gidi han phdn cdch méi truong, 3.
San phdm né & trang thdi tinh; 4. Mdt séng dau ha dp; 5. Ving san pham né tham
gia vao trong chuyén dong ; 6. Bé mdt phdn chia méi truong; 7. Ving khéng khi
q tham gia trong chuyén dong; 8. Miit song xung kich . ’
O tai mot diém co dinh trong khong gian khi song xung kich di qua thi cac tham s6
cia moi truong cling thay doi. Trén hinh 2 dua ra sy phu thudc téng quat cua ap suat theo thoi
gian tai mot diém co dinh trong khong gian.

ti+t

Pha nén: i, = f (p-p)dt
4

fi+t,+t.
Phadani.= f (p-p)dt

\ 1+ t+
\ ATTTIN

i 1]

t. t t

ly

r |

Hinh 2. Sy phu thuoc cua p = p(t) doi véi mot diém
co dinh trong khong gian

119



trong do:

t; - thoi gian tinh tir khi kich nd dén khi song xung kich gip diém khao sat;

t. - thot gian kéo dai cua pha nén; t. - thot gian kéo dai cua pha dan.

Theo 1y thuyét nd ciia Nga, dimg dau 1a GS.TSKH T.M Xalamakhin, ap suit trén mat
song xung kich duoc biéu dién dudi dang tong quat sau [2, 4, 5, 6]:

Po— P _ 2% [L—IJ, (a)

n x+l\¢
3
5 , (1)
v \2
[—‘f’} e ®)
g cos—gq
trong do:

® p,;-ap sudt trén mat song xung kich ;
e p-ap sudt trong khi tinh ;

e ¢- tham sd trung gian, dic trung cho mat do moi trudng truyén séng xung kich

3

SIE

e D-tdc d6 lan truyén cua song xung kich, m/s ;
e y- tham s dic trung cho mdi trudng truyén song, bang ti sd giita nhiét dung riéng

ctia chat khi trong qua trinh dang ap C ,va dang tich C,y= F” ;

r,,- ban kinh tir tam n6 dén bé mit ciia séng xung kich ;

e 7,- ban kinh luong nd.

Cong thirc (1) phan 4nh tri s6 4p suét trén madt song xung kich phu thudc vao toc do
song xung kich, téc d6 séng 4m trong méi trudng truyén soéong va dic tinh vat 1y cua moi
truong truyén song theo (1a), phu thudc vao khéi lwong thude nd va ban kinh lan truyén cua
song xung kich thé hién qua (1b). Nhu vay khi song xung kich truyén trong cac chat khi khac
nhau th1 cac tham sd trén mit song xung kich (nhu’ ap suat) sé thay d6i. Loi dung tinh chat
nay, can khai thac loai khi thich hop dé diéu khién ap suit song nd.

3. Khi Heli va dac tinh ctia n6 so voi khong khi thong thuwong

Heli 12 nguyén t6 nhiéu thtr hai trong vil tru, sau hydrd. Trong khi quyén trai dat mat
dd heli theo thé tich 14 5,2 x 10 tai muc nudc bién va tang dan dén dd cao 24 km, chu yéu la
do phan 16n heli trong bau khi quyén trai dat da thoat ra ngoai khoang khong gian vii try vi ty
trong thdp va tinh tro cia nd. C6 mot 16p trong bau khi quyén trai dat & do cao khoang
1.000 km ma & d6 heli 13 chét khi chi yéu (mic du tong 4p sudt gay ra 1a rt nho).

Heli dugc dung dé day cac bong tham khong va khi cdu nhé do ty trong riéng nho hon
ty trong cuia khong khi va nhu chat 16ng 1am lanh cho nam cham siéu dén.

Nguoi ta dang nghién ctru khai thac Heli-3 trén Mit Trang dé st dung nhu mot ngudn
ning luong rat tiém néng Lam cho giong noéi tré nén thay doi (tré nén cao hon). Do heli nhe
hon khong khi rat nhiéu nén trong khi heh téc do cia 4m thanh nhanh hon téi 3 1an trong
khong khi, 18n t&i 927 m/s. Do d6, tin sb giong noi s& bién ddi, ting 1én rat nhiéu va tat yéu
khién giong ban cao va trong hon. Tuy nhién, do ham lugng khi heli trong bong bay thip nén
"giong noi chipmunk" chi ton tai trong mot thoi gian rat ngin, rdi trd vé binh thuong.

Mot sb dic tinh ciia Heli va khong khi thé hién trong bang 1 [3].
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Bdng 1. Mt s6 tinh chdt vét Iy co ban ciia khi Heli va khéng khi

TT Tinh chat Khi He li Khong khi
1 Mau sic Khong mau Khong mau
2 Trang thai vét chat Chat khi Chat khi
Mat do, kg/m’

3 (60 °C va ap suit 0,1785 1,293
101,325 kPa)
Tdc do lan truyén am

4 thanh & ap suét binh 331 965
thuong va 0°C, m/s

4. Nghién ctru giai phap han ché séng xung kich bing viéc thay doi dic tinh méi trudong
lan truyén séng xung kich

Phén tich cong thirc (1) nhan thay khi thay doi tinh chat méi truong truyén song thi
tham s6 q va y ciing thay d6i theo. No6i cach khéc c6 thé diéu khién duoc tri sd p sudt trén bé
mit séng xung kich bang cach thay d6i q hodc/va x. Nhu vay co thé khao sat qui luat sy phu
thudc clia 4p suét trén song xung kich vao tham s6 q va y theo hai trudng hop sau:

* Truong hop 1: Khdo sdt si thay déi dp sudt theo y

Trong phuong trinh (1a) dat: (Lz— lj = A =const,
q

Thay vao (1a) ta co:
- 2
[p“’ By AJ - L, 2
P, X+l
T biéu thirc (2) ta cd mdi quan hé ap suét trén mat séng nd phu thudc vao hé sé y thé
hién trong bang 2 va d6 thi twong g trén hinh 3.

Py — P

Bang 2. Mot 6 tri 56 ap sudt tuong doi | A phu thuoc vao hé 56 V4
D

Y 0 02 | 04 | 06 | 0,8 1 12 | 133 | 14
Ap suattwongddi| 0 | 0,33 | 0,57 | 0,75 | 0,89 | 1,00 | 1,09 | 1,14 | 1,17

Ap suét twong dbiciaséngnd Pe_ Py 4
F .

1,20 3
}/0/‘
1,00
0,80 -
0,60 - /

0,40 - /

0,00

0 0,2 0,4 0,6 0,8 1 1,2 1,4
Hésb X

Hinh 3. Sw phu thudc ciia dp sudt né tuwong doi vao hé sé y
Qui luat trén bang 2 hodc hinh 3 chi ra rang khi gidm hé so y thi ap suat twong doi trén
mat song nd cling gidm theo. Theo két qua nghién ctru ctia nganh vat 1y, thi khi cang loang
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hay nhe thi hé s6 y cang giam. Nhu vy khi song nd truyén qua khi nhe thi ap suit trén mit
song nd bi suy giam, triét tiéu.
Truong hop 2: Khao sat sy thay doi ap sudt theo q

Trong phuong trinh (1a), dat
7 +1

2y

Thay vao (1a) ta co ta co:

("2m)<(

_2_1j’

=B =const.

€)

Tur biéu thire (3) ta c6 mbi quan hé ap suat trén mat song nd phu thudc vao hé sé q thé
hién trong bang 3 va d6 thi twong tng hinh 4.

Badng 3. Mot s6 tri s6 dp sudt twong doi Py

— b / B phu thuoc vao hé 50 q

Hé s6 q Ap suét tuong doi Hé s6 q Ap suat tuong doi
1,0 0 0,4 5,25
0,9 0,23 0,3 10,11
0,8 0,56 0,2 24,00
0,7 1,04 0,15 43,44
0,6 1,78 0,1 99,00
0,5 3,00

Ap suét twong déicia song né Fa— A .,

100 "

90

80 -

70

60

ol

40 -

30

20 K

o N ——

i 0 02 0,4 06 08 . 1
He sb q

Hinh 4. Sy phu thuéc cua ap sudt né twong doi vao hé s6 g

Quy luat trén bang 3 hodc hinh 4 chi ra rang khi tang he s6 q thi 4p suat tuong dbi trén
mat séng nd giam. Theo dac tinh cua khi Heli, nhén thy toc d6 song am lan truyen trong khi
Heli ting 3 1an so véi khong khi, didu do c6 nghia tham sd q khi song nd truyen qua khi Heli
s& tang 3 lan, diéu nay dan dén ap sudt trong séng nd s& giam khoang vai lan so voi trong
khong khi.

Nhin chung cac nghién ctru phan tich ly thuyét vé su suy giam song xung kich khi
thay d6i moi truong truyén song duoc trinh bay & trén mai chi 1a budc dau can pha1 xay dung
mo hinh bai toan dé nghién ctru sy suy giam song xung kich khi truyén qua méi truong khi
lodng dé co két qua tiém cén (sat) thuc té hon. Day 1a mot van dé phuec tap, can dugc dau tu
thuc hién trong mot cong trinh tiép theo.
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5. Thi nghiém danh gia kha ning suy gidm song xung kich khi bao boc khi He xung
quanh lwong nod

* M6 ta thi nghiém: st dung hai loai luong nd 0,2 kg va 0,4 kg TNT, nd dbi ching
truong hop luong nd khong cé vo boc dit trén miat dat va luong nd ¢ vo bang khi nhe Heli
dung trong tui ni 16ng. Str dung hé thong thiét bi do cuong d6 song xung kich trong khong khi.
Ham dé cac thiét bi nhan va xir 1y tin hiéu song n6 bé tri cach vi tri n6 40 ‘met. Dat trich dat
cach tim nd dudi 1 mét, dat trén mat dat (cu thé xem bang 4). Pat trich truyén tin hiéu vé thiét
bi diéu khién bang day dﬁn dugc chon xudng dat. Két hop thir nghiém no trong éng thép trong
truong hop lugng nd khong cé 16p pha boc va co vo boc bang khi He nham quan sat truc quan
muc do suy giam song xung kich théng qua bién dang ctia ong thép. M6 ta chi tiét didu kién
thi nghiém dugc thé hién trong bang 4.

* Két qua thir nghiém: tri s6 ap suat cuc dai trén mit song xung kich dugc thé hién
trong bang 4 va hinh 7, 8, 9, 10.

Hl”h 5. Anh ham bO tri hé thong nhan va Hinh 6. Anh b6 tri lwgng né trong tii khi He
phdn tich tin hiéu do

Bdng 4. Bang két qua thir nghiém né

Mi | Khéi Khodng | 1«
hidu | lugng - cachdat | APswat|
lan thi | thudc Dang thir nghi¢m dat trich, cuc dai | Ghi chi
. 2 (bar)
nghiém | no, kg cm
Luong nérdé ho cach Khong co
1 0.2 mat dat 15 cm >4 32.1 vO boc
Luong n6 dé ho cach Khong co
2 0,2 mit dat 15 cm >4 30,2 vo boc
3 0.2 Luong no b(’_)c Eong chura khi He 54 13,42
c6d=30 cm
Luong no boc tai bong chira khi
4 0,2 He dung c6 d=30 cm >4 16.3
Luong n6 boc ti bong chira khi
> 0,2 He ¢6 d=40 cm >4 12
7 0.4 Luong n6 dé hé cach mat dat 15 100 304 K}long co
cm vo boc
Luong no boc tui ni 16ng chira
8 | 04 khi He c6 d=40 cm 100 14,3
Luogng nd boc thi ni 1ong chtra
s khi He c6 d=50 cm 100 ] 10.67
Luong nd gitra tim Ong thep. Két qua sau nd: Ong bi phinh tai
10 0.2 Ong thép cé kich thude: C. day: | mat cat tam nd, c6 duong kinh
’ 6 mm; D kinh ngoai:40,5 cm; ngoai 46 cm. Miéng bi loe.
C.cao: 40 cm.
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Ma
hi¢u
lan thi
nghiém

Dang thtr nghiém

Khoang
cach dat

dat trich, | °¥c dai
(bar)
cm

Ap suét
Ghi chu

11

Luong no chira trong tai ni 16ng
c6 khi He va duoc dat gitra tam
éng thép.

Ong thép c6 kich thudc nhu trén

Két qua sau nd: Ong khong bi
phinh tai mat cat tdm no. Mi¢ng
hoi bi loe.

12

Luong nd giira tim ong thep.
Ong thép tan dung cua lan trudce
co TT15

Két qua sau nd: Ong bi phinh tai
mit cit tim nd, co duong kinh
ngoai 47 cm. Miéng bi loe. Than
hoi bi bién dang hinh e lip.

N . o - 2
NA TUI AD CIIAT CANA NA

Ap suat song nod

VIEN TEN LUA
PTN DO LUONG BONG HOC BAY
THI NGHIEM: 2

A N

-10.00

-15.00

20.00

-25.00

-30.00

-35.00

= AP SUAT

72.220 72.222 72.224 72.226 72.228

Channel: AP SUAT

Y1:  -0.0649 bar
t: 16:51:13.2272 12:

dt:  0.0010s
dY: -0.4099
: 0.4748
Int:  0.0067

RPASYZLab

Y2:  -0.4748 bar
16:51:13.2282
f: 1000.0000 Hz
: -409.8589

: 30.7096

1 12.5691

a)

Ap suat song nd

72.230 72.232 72.234 72.23

Naav 24 thana 4 nam 2014

VIEN TEN LUA
PTN DO LUONG DONG HOC BAY
THi NGHIEM: 3

10.00

-10.00

-15.00

59.112
= APSUAT
Channel: AP SUAT

Y1:  0.1182 bar

t:  16:57:47.1198 2:

dt:  0.0012s
dY: 0.1638
: -1.6611
Int:  0.0023

59.114 59.116 59.118 59.120 59.122

Y2:  0.0457 bar
16:57:47.1210
f 833.3333 Hz
dY/dt: 136.5386
Max: 13.4196
RMS: 5.1115

b)

59.124

59.126 59.128 59.130

s

Naav 24 thanag 4 nam 2014

Hinh 7. Biéu dé két qua do dp sudt séng né theo thoi gian ciia thi nghiém
co md so twong ung 3, 4
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Phan tich s liéu trong bang 4 va biéu d6 hinh 7 dén 10 trong diéu kién thir nghiém,
budc dau rat ra cac nhan x¢ét sau:

- Déi voi ap sudt séng xung kich: Khi su dung vo boc luong nd bang khi Heli thi ap
sudt trong song nd giam khoang tir 2-3 1an tri s6 ap suat khi nd khong co vo boc. Vo boc khi
Heli cang day thi mirc d6 giam cang lon;

- Doz v6i bién dang ong thép: Khang dinh khi Heli chura trong ong thép da lam suy
giam ap suat song xung kich, vi vay tuy theo cuong do nd, d6 bén 6ng thép va ban kinh khi
Heli ma 6ng thép co thé khong bién dang hodc bién dang it. Thi nghiém nay cho phép quan
sat tryc quan veé sy suy giam cua song xung kich khi sir dung vo boc luong n6 bang khi Heli.

Nhin chung két qua mdc du dd phan anh dugc qui luét vat Iy cua nd trong didu kién
thi nghiém, tuy nhién do dau do bi nhifu 16n, sé lwong thi nghiém con han ché, do vay can
phai tiép tuc nghién thyc nghiém dé khao sat, danh gia, luong hoa chinh xac hon cac qui lut.

35

30

N
[$)]
I

2

N
o
I

=
)]
I

X

Ap suét séng né, Bar

-
o

1 2 3 4 5
1. Khong vd 2. Khong v6 3.He, d=30cm 4. He, d=40cm 5. He, d=40cm

Dang vé boc thuéc nd

Hinh 8. Anh hiong cua vo boc khi He li dén dp sudt séng xung kich,
khi no luong no 0,2 kg TNT, dat trich dat o ban kinh 54 cm

30
25
20 -
A 4
15
10 -
A K] A 2
5,
0,

1. Khong v 2. Khoéng vé 3. He, d=30cm

2

Ap suéat séng nd, Bar

X

Dang vé boc thuéc né

Hinh 9. Af{zh hwong cua vo boc khi He li dén dp sudt séng xung kich,
khi no luong no 0,4 kg TNT, dat trich dat o ban kinh 100 cm
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Ong nguyén ban 14. Ong chtra khong khi, 15. Ong c6 chiva khi He, 16. Ong chtra khdng khi,
C=0,2 kg C=0,2 kg C=0,2 kg va 10 kip diénsé 8
Piéu kién bd tri lwgng né trong éng

Hinh 10. Anh hieong ciia khi he li d@én mirc @6 bién dang phinh giita ciia ciia ong thép
duwong kinh 40,5 cm, day 6 mm, khi né lirong né 0,2 kg TNT
a. Hinh dang ong thép trudc va sau né khi cé khi he li;
b. Hinh dang ong thép sau né khi khéng cé khi he li

Phan tich s liéu trong bang 4 va biéu d6 hinh 7 dén 10 trong diéu kién thir nghiém,
budc dau rat ra cac nhan x¢ét sau:

- Déi voi ap sudt séng xung kich: Khi su dung vo boc luong nd bang khi Heli thi ap
suét trong song nd giam khoang tir 2-3 1an tri s6 ap suat khi nd khong c6 vo boc. Vo boc khi
Heli cang day thi mirc d6 giam cang 1on;

- Boz véi bién dang ong thép: Khang dinh khi Heli chura trong ong thép di lam suy
giam ap suat song xung kich, vi vay tuy theo cuong do nd, d6 bén dng thép va ban kinh khi
Heli ma 6ng thép co thé khong bién dang hodc bién dang it. Thi nghiém nay cho phép quan
sat tryc quan ve€ sy suy giam cua song xung kich khi str dung vo boc luong nd bang khi Heli.

Nhin chung két qua mic du d@ phan anh dugc qui luét vat Iy cua nd trong didu kién
thi nghiém, tuy nhién do dau do bi nhifu 16n, sé lwong thi nghiém con han ché, do vay can
phai tlep tuc nghién thuc nghiém dé khao sat, danh gia, luong hoa chinh xac hon cac qui lut.
6. Két luan

Tir viéc phén tich 1y thuyét lan truyén séng trong mdi trudng khi va két hop véi két
qué nd thi nghiém cho phép khang dinh rang, sir dung khi Heli bao boc quanh lwong nd 1a mot
giai phap hitu hiéu dé lam suy giam va triét tiéu song xung kich. Mirc do suy giam cuong do
song xung kich phu thudc vao do day cua 16p khi Heli. Lép khi Heli cang day thi mic do suy
giam cang 16n va nguoc lai.

Vi két qua nghién ctru budc dau cho Pphép mo ra mét huéng nghién cliru moi vé giai
phap han ché song xung kich khi nd, gop phan cho phép ting qui mé vu nd, giam ban kinh
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viing nguy hiém do song xung kich, nho vy ma lam ting hiéu qua nd. Piac biét gop phan li
giai cac vu nd trén mat trang phuc vu du &n khai thac khoang san trong tuong lai. Viéc su
dung khi Heli cho phép ung dung khi thuc hién cac nhiém vu dac biét trong cong tac no.
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SUMMARY
Evaluation of the possibility to declining shock waves propagating
in the air when detonating the explosive charge covered by heli gas
Dam Trong Thang, Military Technical Academy

The solutions to decrease or eliminate the shock wave propagating in the air are very
interested in the blasting safety, expecially with the explosion in the air. There have been
many studies on this issue and the main solutions are: applying delay blasting technology,
changing the action index of the explosion, changing the stemming length, or covering the soi
on the explosive charge. Although, these solution has reduced the amplitude of shock waves
in the air, but in many cases there is still appearance of flied splinters in these blasts.
Therefore, these methods have the limitation when applying in the blasts near residential areas
and hictorical monuments. According to to the theory of explosion in different environments,
the explosion wave travels from a high density medium to low density medium, then its
intensity will be reduced. Based on this characteristics, this paper presents some preliminary
results of the study on using of the light helium gas to diminish the shock wave without
appearance flied splinters.

Nguoi bién tgp: TS. Lé Van Quyén
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

DPANH GIA KHA NANG SU DUNG CONG NGHE VAN TAI PAT PA
BANG LIEN HQP O TO - BANG TAI DOC CO HE THONG BANG NEN
CHO MO THAN KHANH HOA

Db Ngoc Tudc, Bui Duy Nam, Vién KHCN Mo - Vinacomin
Bui Xuan Nam, Truong Pai hoc Mo - Dia chat

Tém tit: Cong nghé vin tdi 6 t6 duwoc sir dung phé bién trén cdac mo 16 thién c6 khong
gian han ché, khai trieong chdt hep, tuyén cong tic ngdn va phdt trién nhanh, khodng
sang co thé nam phiic tap. Chi phi van tai thwong chiém tir 50+60% gid thanh khai

théc 1 tan than va chiém trén 60% khi day mé xuong sau. Cong ngh¢ van tai lién hop 6

16 - bang tdi déc cho phép phdt huy cdc wu diém, khdc phuc cac nhwge diém cua cac

dang van tdi theo chu ky va lién tuc, giam gia thanh san sudt, tang hiéu quad kinh té

mo. Cong ngh¢ ndy da dwoc sir dung trén cac mo Io thién cua Nga, My, Nam Phi...voi
chiéu cao néng tai dén 270m, nang sudt 3500 tan/gio. Mo than Khanh Hoa thugc dang
sdu va rong, chiéu cao ndng tdi 1om, khoi lwong mé yéu cau tir 5000-6000 tan/gic cé
thé sir dung so do cong nghé van tai lien hop: O 16 (tdi trong 58 tdn) + Bdng tdi doc
déc cé hé théng nén goc doc bang g6c déc bo mé (khodang 38°) véi cdc théng so:

Néng sudt theo trong lirong: 5800 tan/h; Chiéu cao ndng: 100 m; Chiéu réng biang tdi

1,8m; Toc dé bang tdi: 3,15 m/s; Cong sudt ldap dat cia dong co: (630x4)kW. Tinh

todn kinh té so bg cho thdy gid thanh do thai dat da binh qudn khoang 1,6 USD/tan
bang 80% so véi phwong dn sir dung 6 t6 don thudn. Pdy la mét trong nhitng cong
nghé van tdi tién tién, hiéu quad sw dung phu hop voi cac mo than 1o thién sdu Viét

Nam.

1. Dt van dé

Mo than Khanh Hoa 1a mo than 19 thién 16n ctia Téng Cong ty Cong nghiép Mo Viét
Bic. Hién nay, M¢é dang khai thac 1,2 tri¢u tan than va cép cho nha may nhiét dién Cao Ngan
va nha may nhiét dién An Khanh. Mo than Khanh Hoa khi két thuc khai thac s& thudc dang
sdu va rong nhat tai Viét Nam voi cac thong sb: Chiéu dai trung binh: 2.200 m; Chiéu rong
trung binh: 1.630 m; Pay mo két thuc mirc: -550 m; khdi lugng dat boc tir 15.000.000 m’ +
17.000.000 m*/nam; Hé s6 boc trung binh: 15,68 m?/ tn; Thoi gian khai thac mé: 32 nam[1].

Hién tai, dit da thai mo than Khanh Hoa duoc dd ra cac bai thai Nam Va Tay Nam
béng 6 to don thun tai trong tur 37+58 tan, voi cung do van tai trung binh 3,30 km; chiéu cao
nang tai trung binh 200 m.

Trong thoi gian qua, cong ngh¢ van tai bang 6 t6 don thuan tai mo da boc 16 cac nhugc
diém: thoi gian hao mon 16p nhanh; ning suit giam, chi phi vén tai ting. Khi két thic khai
thac cung d6 van tai theo hudng chay co tai cta xe 1én ddc ting nhanh (tir 3,5+8,7 km), chiéu
cao nang tai ngay cang 16n (tor 200+700m) s& gay kho khan cho qua trinh khai thac vdi cuong
do 1on.

2. Lua chon cong nghé van tii c6 kha ning ap dung

Hién nay, trén thé giéi ngoai cong nghé vén tai bang 6 t6 don thuan, con c6 rat nhiéu
cong ngh¢ van tai lién hop nhu: 6 t6 - biang tai thuong, 6 t6 - bang tai ddc, 6 to - truc tai , O to
- tryc ndng, 0 t6 - dudng sit. Mdi cong nghé vén tai co pham vi sur dung phu h0'p Cong nghe
van tai mo bi anh huong boi chidu cao nang tai, cong suat yéu cau va thoi tiét khu vuc. Tai
cac mo trén thé gidi, khi chidu cao nang tai 16n hon 100 m thudng sir dung céng nghé van tai
lién tuc - chu ky voi cac thiét bi 6 t6 - bang tai. Bang tai doc c6 do doc tir 35° - 70° twong
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g v6i goc doc bo mo. Bing tai doc thudng co cac dang: bang nén ép, bang vach ngin, bang
ma sat, bing treo, bang xép, bang tai dng, bang 1ong mang sau. Pi kém véi bang tai 1a thiét b
nghién: dap ham, dap con va dap truc. Dbi voi dat da, st dung phd bién loai bang tai dang
bang c6 hé thdng nén.

Céc hing ché tao bang tai doc v6i bing nén tiéu biéu gdm: Continental Conveyor &
Equipment Company (My), OAO «<HKM3» (Ucraina) Ojta Nord S.L), Howard Trading Inc.
Céc vi dy dién hinh sir dung bang tai doc co hé thdng bing nén xem bang 1[2].

Badng 1. Théng sé bang tdi doc c6 hé thong bing nén ép tai mét s6 mo trén thé gidi

Nam A Nang Goc Chicu A chiéu TOAC
R , \ Vit liéu, 1 n cao Chiéu . do
Tén méd dua vao 3 suat, nghiéng A .\ rong g
sitdung | TETONE | i | bang, do | MAng | dabmop o T | bAng
ung g gdo| g, s
Majdanpek, 1992- Quang
N 196 | démg:2.08 | 2000 35.5 935 | 173,7 | 2000 | 2.8
Beth Thergy | g9 | Thansach; |/, 90 762 | 902 | 1372 | 2.8
- My 0,8
Island Xit than,
Greckomy | 1992 128 454 41 1748 | 4542 | 914 23
Veracruz- | g, clinker, 715 35 413 | 1989 | 1219 | 17
Mexico 1,36
Montague Than da;
syS-ny | 19 0.89 1950 57 594 | 908 | 1829 | 3.7
Turris Coal Than da;
Co- My 1993 0.89 1361 90 103 113 1524 | 46
Perini —Nam | 5o5 | Datda; L1- 1, 00 90 70,1 | 838 | 1372 | 3.6
Phi 1,3
ColverPWR Than da;
Plact. My 1993 12 260 60 48.5 75 762 2.3
Qualitech Quang sit;
Stll- M9 1998 25 180 68 67.6 91 914 12
TerraNova- |5, Quang 2500 35 34 79 1524 | 2.66
Mexico dong
Muruitau- | ¢ Quang 3500 40 30 75 2000 | 3.15
Uzbekistan vang
Muruitau- | ) Dét da 3500 40 270 75 2000 | 3,15
Uzbekistan

So d6 dy chuyén cong nghé van tai sir dung bing nén ép gom cac khau:

Khau van tai dau tién tir guong xuc téi tram dap st dung 6 t6 van tai voi cung do nho
hon 2 km. D4t d4 sau khi dap t6i kich thudc cho phép s& duoc bang tai van tai ning trén bd
mo 1én mit mo. Bing tai sir dung 1a bang nén ép co goc dbc bang goc doc bd mo. Trén mat
mo st dung bang tai thuong vén tai dat da ra bai thai.

Bing tai thuong, goc dc cua tuyén bing nho hon 18°. Pic diém co ban cia bang tai

dbc (hinh 1) 14 vat liéu van chuyén duoc kep giita hai bing tai. Luc ma sat giita hai bang tai
va dat da s& ngan khong cho dit d4 troi xudng nén goc doc cua bing tai co thé dat tdi 70°.
Chiéu dai bang giam do goc ddc ciia biang 16n cho nén chi phi dau tu giam. Nhuoc diém cia
bang dbc 1 chi phi dau tu ban dau 16n.
Céc thong sé co ban cua bang tai déc gdm: Bé rong bing, toc d6 bang tai, goc dbc dit bang,
lwc nén ép cua bing nén, dung trong cua dit d4 van chuyén. Véi téc do bang tai 3,15 m/s,
chiéu cao nang tai 100 m, cac thong sb co ban cua bang tai doc tiy thudc vao ning suat duoc
tinh toan va thé hién ¢ bang 2.
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Con lan

Bang nén

Hinh 1. So' do6 vin chuyén dat da bang bang tdi doc
Bang 2: Cdc thong so co ban cua bang tai doc

TT| Thong sé Dv‘;n Gié trj

1 | Nang suht gio | t/gio | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000

2 | Bé rong bang m 1 1,2 1,4 1,6 1,8 1,8 2 2 2,25

3 | Lucnén N/m | 1161 | 1785 | 2410 | 3034 | 3658 | 4311 | 4936 | 5589 | 6206

4 | Cong  suat 731 | 1082 | 1450 | 1804 | 2158 | 2504 | 2874 | 3220 | 3576
dong co kW

> | PO bén cha 772 | 903 | 983 | 1059 | 1146 | 1315 | 1328 | 1453 | 1453
bang N/mm

6 | Chiéu day 1op
vat liéu trén 029 | 036 | 0,40 | 043 | 046 | 0,53 | 0,54 | 0.61 | 0,60
bang m

7 | Khoi lwong| 112 | 145 | 199 | 234 | 273 | 291 | 350 | 368 | 412
kim loai tan

Tuy thudc khdi luong dat da boc co thé chia bang tai doc thanh timg doan bang dé
phuc vu cic tang tap trung. Chiéu cao mdt nhém tang tap trung tir 60 - 75 m.

Nghién ctru diéu kién dja - ky thuat mé than Khanh Hoa c6 thé st dung so dd cong
ngh¢ van tai lién hop:

O 6 (tai trong 58 tan) + Bang tai doc + Bang tai thu:orng

Bang tai doc c¢6 hé thdng nén c6 goc doc bang £0c ddc bo mo (khoang 380) vai cac
thong s6: Ning suit theo trong lugng: 5800 tin/h; Chiéu cao nang: 100 m; Goc nghiéng cia
phén dbc: 38°; Chiéu rong bang tai  1,8m; Tbc do bang tai: 3,15 m/s; Cong suét lép dat cua
dong co: (630x4)kW; Kich thudce cac cuc sau khi nghién dudi 300 mm.

Bang tai thuong c6 cac thong s0: Nang suét theo trong lugng: 5800 tin/ h; Chiéu cao
nang: 190 m; Chiéu rong bang tai: 1,4m; Tdc d6 bang tai: 3,15 m / s; Cong suét lap dit cia
dong co: (630x11)kW.

So dd b tri bang tai dbc va bang tai thuong xem hinh 2.

So sanh céc chi ti€u kinh t€ k¥ thuat khi stir dung 6 t6 don thuan va lién hop 6 t6 bang tai duoc
tinh todn ¢ bang 3.
Bang 3. Chi tiéu kinh té kj thudt cdc phwong dén

) A . Gia tri theo phuong an
T Chi tiéu bon vi O t6 don thuan Bing tai doc
1 Khoi lugng dat d4 tan 32.000.000 32.000.000
2 Cung d6 van tai km 5,5 3,25
3 S6 lugng 6 t6 chiéc 92 -
4 Tong murc dau tu 106 USD 63 99
5 Chi phi gi4 thanh USD/tin 2,04 1,6
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4

Bang tai déc Bang tai thudng

150m

Hinh 2: So dé bé tri tuyén bang tdi doc van tai dat da mé Khanh Hoa
1,2 - tram chuyén tai, méy ddap nghién; 3 - bang tdi doc ; 4 — bang tdi thuwong;
5 — bai thai
3. Két luan
Vén tai 1a khau cong ngh¢ quan trong trong day chuyén san xuat mo 16 thién. Hiéu qua
khai thac moé phu thudc chu yéu vao cong ngh¢ van tai. Khi khai thac mo xudng sau, chi phi
van tai 6 to don thudn ting nhanh 1am giam hiéu qua kinh té mo than Khanh Hoa khi khai thac
xudng sau
Tai mo than Khanh Hoa, dé van tai dit da c6 thé sir dung hé thong van tai lién hop
May xtic E = 6,7 m3 + 6t6 q = 58tdn + hé théng bang tai ddc voi tram nghién (mdi tram c6 02
may nghlen thuy luc cong suat nghién 3000 tan/gid) véi miéng bun ke dit tai muc -150 (dugc
di chuyen xuobng cac muc - 300 theo cac giai doan khai thac). Bang tai co 2 phan véi tong
chiéu dai giai doan bun ke dit tai muc -150 1a: 3.250 m (chiéu dai doan bang tai doc 250m,
goc doc 38 do; chiéu dai bang tai thuong 3000 m, do déc 10%) s& dam bao ning suat tuyén
bang dat 32.000.000 tan/nam, c6 gia thanh do thai dat d4 binh quan (tinh toan so bo) khoang
1,6 USD/tan bang 80% so v&i phuong an sir dung 6 t6 don thuan
Cong nghé van tai bing tai doc da duoc tmg dung tai nhidu nudc trén thé gidi va sir
dung hop 1y cho cac mo 16 thién sau va rong tai Viét Nam.

TAI LIEU THAM KHAO

[1]. Cong ty CH phan tu van dau tr mo va Cong nghiép — Vinacomin, 2013. Dy 4n cai tao mé
rong khai thac 10 thién mo Khanh Hoa.

[2]. KapraBenii A.H. KpyToHakJIOHHBIE JIEHTOYHBIE KOHBEWEpbl Uil  TOpPHOU
npombiniuieHHOCTH // ['opHOE 000pynoBaHue U AnekTpoMexanuka, 2006. - Ne 10.- C. 22-26.

SUMMARY
Posibility to apply the combined hauling technology by truck
and inclined conveyor belt for Khanh Hoa surface coal mine
Do Ngoc Tuoc, Bui Duy Nam
Institute of Mining Science and Technology
Bui Xuan Nam, Hanoi University of Mining and Geology

Hauling by trucks is mostly used in surface mines having narrow space, limited
mining areas, short working line and fast expansion, the deposit with complex attitude. The
hauling cost is 50-60% of mining cost (for 1 ton of coal) and more than 60% in the deeper
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levels. The combined hauling technology by truck — inclined conveyor belt allows promoting
many advantages, overcoming many disadvantages of period hauling or continuous hauling,
reducing the production cost, and increasing the economic efficiency of mining. This
technology has been using on many surface mines in Russia, USA, Africa... with the height
of lift to 270m, output of 3500 ton/h. The Khanh Hoa surface coal mine has a deep bottom
and large limit, the large height of lift, the required mining volume from 5000-6000 ton/h, and
this surface mine can use this combined hauling technology: truck (loading capacity 58 tons)
+ inclined conveyor belt with compressing system which can lift with the angle (about
38%equal to final pit angle. The parameters of this combined hauling technology: Output:
5800 ton/h; height of lift: 100 m, width of conveyor belt: 1.8m; speed: 3.15 m/s; power of
motor: (630x4) kW. The preliminary calculation has shown that the dumping cost is about 1.6
USD/ton (equal to 80% in comparison with the only use of trucks). This is one of modern and
efficient hauling technologies and is also appropriate for the surface coal mines developing to
deeper levels in Vietnam.

Ngueoi bién tgp: TS. Lé Thi Thu Hoa
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

NGHIEN CUU THIET KE CAU TRUC BO MO HQP LY
TANG CUONG HIEU QUA KHAI THAC VA NGAN NGUA

Pham Vin Viét, Lé Qui Thao, Trin Pinh Bao
Truong BPai hoc Mo - Dia Chat

Tém tat: Vin dé on dinh trén cdc bo mé la mét van dé hét sirc quan trong trong cdc
mé khai thac bang phiong phdp 16 thién, dic biét la cdc mé dd véi. Mot trong nhiing
van dé vé én dinh dé la viéc ngan chan hién twong da roi xay ra trén cac bo mo cao
xuong cdc vi tri khai théac trong mo. Hien twong da roi la hién twong xay ra bat
thuwong, dot ngot, phan tan khap noi trén bo mo. Hién twong da roi dwoc gay ra boi
nhiéu yéu t6 nhw cau triic dat da, céng tac khoan né min, nuéc ngam... Nhin chung,
hién twong da roi rdt khé phat hién chinh xdc vi tri, thoi diém xdy ra. Do do, dé ngdn
ngira hién twong da roi xdy ra trén mo dd voi chi co bang bién phap duy nhdt la phong
chong. Mot trong bién phdp do la thiét ké cdu triic bo mé hop 1y nham ngan ngira hién
twong da roi va tang hiéu qud khai thdc trong khai thac mé da véi. Cau triic bo mé
dige kiém tra kha ndng ngan chdn dd roi bang viéc mé phéng khéi dd roi thong qua
phdn mém rocfall.

1. Giéi thi¢u vé hi¢n twong da roi trén mé da

Hién tuong da roi la hién tuong cac khdi dat da c6 kich thudc khac nhau, tach ra tir
cac suon bo déc hoic tur trén mat tang phia trén ctia bd mo lin, nay, roi tu do xubng phia dudi
chan cua tang hodc xudng chan ciia bo. Hién tuong da roi 1a hién tuong gy ra mét an toan
chinh cho cac mo khai thac da voi nhu thiét hai vé nguoi va thiét bi hoat dong trong cac mo.
Mirc d6 nguy hiém cua da roi ting cao khi vi tri da roi nam trén bo mé ¢6 chidu cao 16n so
v6i day mo. Hién nay, hau hét cac mo khai thac da voi & Viét Nam déu khai thac trong pham
vi bién gi6i cap phép va khai thac xudng sau nén dé lai bo mo rét cao.

Hién tuong dé roi 1a hién tuong xdy ra dot ngdt, phan tan moi noi trong bo ma. Bién
phap phong ngira 12 bién phap duy nhét ngan chin hién tuong da roi. Trén cac mo da voi, cac
nguyén nhan chinh sinh ra hién twong dé roi 1a do cdu trac dit d4 trong bd mo, song chan
dong do cong tac nd min trong mo, &p luc cia nudc sinh ra trong cac trdn mua lon, hién tugng
phong hoéa bé mit...Ngoai nhitng nguyén nhén trén, hién tugng d4 roi con phu thudc vao cac
yéu t6 nhu: thong s hinh hoc bo moé (goc nghiéng suon ting, chidu rong dai an toan, cau tric
dai an toan,...); tinh chit bé mat dat da; kich thude va hinh dang cua khéi dat da roi;...

Pé ngan ngira hién twong da roi xay ra trén mo, giam thiét hai cho nguoi va thiét bi thi
trong qua trinh khai thac trén bo mo s& dé lai mot dai an toan giira cac tang dé ngan chin hién
tugng d4 roi xudng cac tang cong tac phia du6i (hinh 1). Muc dich dé lai dai an toan la gitr lai
cac khdi dat da duogc roi ra tir cic mat tang phia trén hodc suon tang xudng tang cong tac. Do
do, theo quy pham an toan trong khai thac mo 16 thién chiéu rong dai an toan phai du rong dé
chtra hét dat d4 roi ra tir tAng phia trén xudng. Theo kinh nghiém thi chiéu rong dai an toan by
> 0,2h (h-chiéu cao tang).

Theo cong thirc tinh toan goc nghiéng bo mo két thiic nhu sau:

_ n.h.ctga n

! arCtg(wa + me +nhetga’’ 4. 1)
trong do:

e n — s tang trong bo mo, tang;

e h — chiéu cao téng, m;
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a - goc nghiéng sudn tang, do;

e Ybvt — Téng dai van tai trong bo mo, m;

e Zbat — Tong dai an toan trong bd mo, m.

Tir cong thie (1) thdy rang véi mot bd mo nhét dinh khong bé tri dai van tai thi goc
nghiéng bd moé phu thudc chii yéu vao goc nghiéng suon ting va chiéu rong dai an toan.
Trong cic mo da voi viée tang goc nghiéng bo mo 1a hét sirc quan trong trong viéc giam ton
that tai nguyén vi trit luong dia chat thuong dénh gia theo céc khoi thang dimg. Nhu vay, ting
goc nghiéng bo mo thi phai giam chidu rong dai an toan va tang goc nghiéng suon tang
Nhung géc nghiéng suon tang thuong duoc thiét ké theo chiéu cao tang va tinh chét co 1y dat
da trong bd mo. Do vay, ting gbc nghiéng bd mé chii yéu phu thudc vao giam chiéu rong dai
an toan. Nhung viéc giam chiéu rong dai an toan 1am giam kha ning ngin chin hién tuong da
roi trén bo ma.

stion tang
4L

Chan tan

Hinh 1. Cdu triic bo mé trén cdc mo da voi

2. Cac nguyén nhan chii yéu gay ra hién twong da roi trén bo mé
2.1. Céu triic dit dd trong bo mé

Dat da trén bo mo da voi gdm sy xuat hién cua mat phén 16p, hé thong khe nut, dit
gay. Cac yeu t6 nay duoc goi chung 1a cac mat yéu, trén cac mat yéu thi do bén giam rat manh
s0 vGi d6 bén trong khdi d4. Tuy theo mdi quan hé giita cac mat yéu (duong hudng doc, goc
dbc) voi mit sudn tang (dudng hudng dbc, goc dbc) ma co thé xay ra cac dang truot phing,
truot ném, da do thé hién trong hinh 2.

a) ‘_\ b) ;;"T . c) > R

X 44 /_
\V ~_/

Hinh 2. Cdc dang truot la nguyén nhan tao ra cdc khéi da roi trén swon tang
a- trieot dang phang; b- truot dang ném; c- truot dang da do.
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2.2. Né min trén mé

Cong tac nd min trén cac mo da voi luon dién ra dé chuan bi dat da cho cac khau tiép
theo trén mo. Trong hoat dong cong tic nd min gy ra 3 tac hai (song dap khong khi, song
chan dong, da bay). Trong do, song chan dong 1a nguyén nhén chinh tao ra cac khe nit méi
hodc phat trlen cac khe nut da t6n tai & cac suon tang. Trén sudn tang, do tac dong hau sung
vé phia sudn tang do nd min 1am vi tri nay dat d4 bi niit né manh nhat xuit hién cac khéi da
treo va cac dang truot phang va ném, day 13 nguyén nhan xuét hién da roi trén mo.

O mo Molas Pass thuoc Colorado, My. M6 thiét ké voi chiéu cao ting h = 7,5m, chiéu
rong mat tang an toan by = 5,5m, goc nghiéng sudn tang o = 62°. Qua qua trinh khao sat thdy
rang, do tac dung hau sung khi né min da xuét hién cac khdi ném truot tai phia trén dinh gay
ra hién twong da roi trén mo. Pong thoi lam giam chiéu rong cta dai dai an toan so voi thiét
ké thé hién trong hinh 3.

truot dinh tang dai an toan

A J

Hinh 3. Anh hwéng hdu sung khi né min dén hién twong da roi
3. Céc yéu té anh huong dén hién twong da roi
Céc yéu t6 anh huong dén hién tugng da roi 13 cac yéu té gop phan 1am thay doi tinh
chat chuyén dong cua d4 roi trén bo mo.
3.1. Géc nghiéng swon ting
N Goc nghiéng suon tang lam thay doi
phuong thtic chuyén dong cua dé roi. Tuy thudc
vao goc nghiéng clia suon tang ma dat da co thé
chuyén dong lan, ndy, roi tu do nhu hinh 4.
+ Roi ty do xay ra khi goc nghiéng cua
30° suon tang 16n hon 76°.
+ Nay trén suon ting xay ra khi goc
nghiéng sudn tang 16n hon 45°.
+ Lan trén suon ting xdy ra khi goc
nghiéng suon ting nhod hon 45",
Trong cac dang chuyén dong trén, chuyén
dong lin 1a nguy hiém nhit vi pham vi anh
huong rat xa tir vi tri chan bo.

45°

Hinh 4. Phwong thirc chuyén déng dd roi

phu thugc vao goc nghiéng.
3.2. Dai an toan

Dai an toan hinh thanh trong qua trinh khai thac dé lai mot mat tang rong nhat dinh
gilta cac tang de ngan chan hién tugng dat da tang trén roi xudng. D¢ giir lai hau hét dat da tir
tang trén roi xuong thi dai an toan gom 2 yéu to:

+ Chiéu rong dai an toan: chiéu rong dai thiét ké 16n hon chiéu rong can thiét dé giir
lai hét dat da roi.
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Theo quy chuén thiét ké mo thi chiéu rong dai an toan dugc xac dinh theo diéu kién sau:
Ba>0,2h, m (2)
trong d6: h - chiéu cao ting, m
Theo tiéu chuan Modified Ritchie trong thiét ké dai an toan trén mo 16 thién
dugc xac dinh theo cong thuc sau:
+=02h+45 m, 3)
trong d6: h - chiéu cao ting, m
Theo tiéu chudn Ryan va Pryor trong thiét ké dai an toan mo 19 thién duoc xac
dinh theo cong thurc sau:
Ba=0,17h + 3,5, m, 4)
trong do; h - chiéu cao ting, m
Céc tiéu chuan trén chi théa méan trong truong hop dai phang va trong mot sd diéu
kién cu thé. Boi vi chiéu rong dai an toan c6 mbi lién quan mat thiét voi chidu cao ting, goc
nghiéng sudn tang, hinh dang dai an toan, tinh chit co 1y dit d4 trén dai an toan, kich thudc va
hinh dang cuc d4 roi.
+ Hinh dang dai an toan: ting thém hiéu qua giir lai dat da trén ting. Hinh dang cua
dai an toan gdm: dai phing, dai tam gi4c, dai c6 dé chin nhu hinh 5.

m— — —

3 }

\ \ [lai an to[ n )
. [Jai an toln

)aDai an toln Lo @ e e

___]Iﬁﬂ ==

Hinh 5. Cac dang dai an toan
a- Pai dang phang; b- Pai tam gidc; ¢ - Pai ¢6 dé chan.
Dé xac dinh hinh dang ctia dai an toan can cin ctr vao ti 1& dimg va ti 1& ngang cua dai.
Trén 3 hinh dang dai co ban trén thi dai dang hinh tam gidc va dai an toan c6 dé chin ting
hiéu qua gitr d4 roi va giam duogc chiéu rong cua dai. Nhung thi cong tao dai phirc tap hon.
Ngoai hinh dang va kich thuéc ctia dai an toan ra, ting hiéu qua ngin chan hién tugng dat d4
roi con phu thudc vao sé luong dai an toan va két hop véi cac giai phap khac nhu hinh 6:

a- Tréen bo bo tri nhiéu dai an toan

c- Trén bo bo tri ludi phu be mat d- Trén dai an toan bé tri barie
Hinh 6. Mot so giai phap ngan chan hién twong da roi khac
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3.3. Tinh chit dit dd bé mat

Khi khéi dat da roi Xuéng s& va cham vao bé mit suon tﬁng hodc bé mat dai an toan
thi khdi dat da tiép tuc chuyén dong. Tuy thudc vao tinh chit bé mit tai vi tri va cham ma
khéi dé sé tiép tuc chuyén dong manh hay giam di sau khi va cham (hinh 7). Dic trung cho
moi loai dic tinh dét da tai vi tri va cham s& x4c dinh mot hé s6 hoi phuc. Hé s6 hoi phuc
du()’c X4c dlnh du:a vao van toc trude va sau va cham cua khdi da roi.

o Hinh 7. Chuyén dong roi ciia lghéi da trén bo-mo [6] ) o
HEé so 1}6i phuc dugc chia thanh 2 thanh phan: (h€ s6 hoi phuc tiép tuyén, k¢; h¢ s6 hoi
phuc phép tuyeén, k,) dugc xac dinh theo cong thirc sau:

Vpost

= 5)
Vpost

=y (6)

trong do:
e V" van toc phap tuyén khéi da roi sau va cham;

e V" - vén tbc phap tuyen khéi d4 roi trudc va cham;

e VU van toe tlep tuyen khéi d4 roi sau va cham;

e V- van tdc tiép tuyén khdi da roi trude va cham.

Dit d4 cang cung, it nit né thi 6 hé s6 hoi phuc 16n. Pt da mém, kich thudc cuc nho
thi hé s6 hdi phuc nho.

4. Nghién ctru thiét ké ciu tric bo mé hop ly

Thiét ké ciu tric bd mo hop 1y ngan chin hién tuong da roi trén cac mo da voi 1a ta
tién hanh xdy dung céc thong sd bd mo tai vi tri bd mo két thuc ctia mo. Cac thong sb bo mo
anh huong dén hién tuong roi dat da chii yéu 1a goc nghiéng sudn tang, chidu rong dai an
toan, hinh dang dai an toan.

Vi¢c xac dinh cac thong s6 bo mo ngan chdn hién tugng dé roi trén cac méd da voi rat
kho khan vi hién tuong da roi khong dién ra theo quy luat boi mot sd cac nguyén nhan sau:

+ Vi tri x4y ra hién tuong d4 roi phan bd trén toan bd dién tich suon tang.

+ Goc nghiéng suon tang thay doi lién tuc tai cac vi tri.

+ Kich thudc cac khdi da roi thay doi.

+ Tinh chit dat da trén bé mit sudn tang va mit ting thay doi do mirc d6 nut né, dat
da vun, tham thuc vat.

Do nhiing kho khan trén de tién hanh xac dinh céc thong s6 bo mo hop 1y ngan chin
hién tuong da roi thi ta can phai tién hanh phan tich xac suit vé hién tuong da roi. Tu do, dé
xuat mot sé thong s6 bo mé hop 1y. PEé moé phong duong di cta khdi da roi theo cac kich
thudce dé va cac vi tri da roi khac nhau trén bo mo tac gid da st dung sy hd tro cta phﬁn mém
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rocfall cia hing rocscience. Qua d6, phan mém mé phong xac suat su di chuyén cia mot khoi
d4 roi riéng biét tir lic roi dén lac dimg lai trén bd theo sy thay ddi ciia cac thong sé dau vao.
Phuong 4n hop 1y 12 phuong 4n c6 gitt lai phan trim d4 trén dai an toan 1 16n nhat (dat
100%).

Duya trén sy m6 phong da roi bang phan mém rocfall tac gia xac dinh chiéu rong dai an
toan theo cac thong sé thay doi chiéu cao tang, goc nghiéng suon tang, hinh dang dai an toan
dé c0 thé ngan chin dugc dé roi tir trén roi xuong. Sau ddy, mot s6 hinh anh phén tich xac
xudt d4 roi qua md phong da roi bang phan mém rocfall.

Vi TRi DA ROI TAP TRUNG

=
o

ca

(=)}

S6 luong da roi
s

8]
1

o
1

01 2 3 456 7 8 910111213141516
Vitri, m

1 4 3 4 5 B 7 B 910111213 14 15 16

Hinh 8. B, = 5,5m khi chiéu cao tang 12m, goc nghiéng swon tang 75°, dai phing
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Hinh 9. B, = 3,5m khi chiéu cao tang 12m, géc swon tang 75°,dai 1V:6H
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Hinh 10. By = 2,5m khi chiéu cao tang 12m, géc swon tang 75°,dai 1V:4H
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Qua phan tich xac xuit voi phan mém rocfall tac gia dé xuat cac thong s thay ddi
nhu: chiéu cao ting 1a 12m, 15m, 18m, 21m, 24m; hinh dang dai la phéng, tam gidc (1dung:
4ngang), tam giac (ldung: 6 ngang); goc nghiéng suon tang 1a 75° va 60°. Két qua xac dinh
chiéu rong dai an toan thé hién cy thé bang 1.

Bdng 1. Két qua xdc dinh chiéu rong dai an toan dwa trén phan tich xdc xudt
qua phan mém rocfall
1. Géc nghiéng suon tang 75°

Chiéu cao Chiéu rong dai an toan, m
tang, m Dai phang Pai tam giac (1V:6H) | Dai tam giac (1V:4H)
12 5,5 3,5 2,5
15 6 4,5 4
18 6,5 5,5 4,5
21 8 6 5
24 9 6.5 5
2. Géc nghiéng suon tang 60"
Chiéu cao Chiéu rong dai an toan, m
tang, m Pai phang Dai tam gidc (1V:6H) | Dai tam gidc (1V:4H)
12 6 3 2,5
15 6,5 3,5 3
18 7,5 4 3,5
21 8 5 4
24 10 6 4

5. Két luén va kién nghi

Viét Nam 1a dat nude co ngudn tai nguyén da voi doi dao. Do yéu cau cong cudc xay
dung ngdy cang ting, nhu cau vé st dung cac ngudn vat liéu phuc vu cho xay dung. Do do,
ngdy cang nhiéu cac mo khai thac da voi phuc vu cho cac nha may ximing va vat lidu xay
dung. Cac mé nay phat trién manh vé san luong va thoi gian khai thac. Quy mo cua mo rat
16n (chiéu cao khai thac, dién tich khai thac), trén mo thuong xuyén xay ra hién tuong mét an
toan do hién tugng da roi xay ra. Hién tugng da roi xay ra trén mo chu yéu trén cac bd mo ton
tai trong mo. Cac hién tuong da roi xay ra rat dot ngdt, phan tan, khong theo quy luat.

Do d6, dé tién hanh nghién ctru vé hién tuong dé roi _xay ra trén mo, tac gia di phan
tich nguyén nhén xay ra hién tuong da roi trén mo. Tim hiéu hién twong d4 roi vé nguyén
nhan, yéu t6 anh huéng dén hién twong da roi va quy luat chuyén dong cua hién tuong dé roi.
Tir d6, tac gia dé xuat giai phap thiét ké cau triic bd mo hop 1y ngan chin hién tuong da roi
xay ra phtl hop véi mo. Thiét ké thong s6 bo mé muc dich diéu khién chuyén dong cua khoi
da roi. Tir cac gia tri goc nghiéng sudn tang va chiéu cao ting nhat dinh s& xac dinh chiéu
rong dai an toan va hinh dang dai an toan thong qua phan mém rocfall.

Hién tuong dé roi 1a mgt hién tugng phuec tap, gy mét an toan chu yéu trén cac mo da
voi. Pé ‘ngan chan hién tugng da roi mét cach toan dién can phai 4p dung dbng bo thiét ké
thong s6 bo mo hop 1y va bién phap nd min tao bién khi khai thac vao bién gioi két thiic. Viéc
thlet ké cac thong sd trén ddy chi 1a mot sb thong s6 co ban, khi chiéu cao, goc nghiéng suon
tang va hinh dang dai an toan thay doi thi chiéu rong dai an toan thay doi theo. Ngoai ra,
thudng xuyén phai di kiém tra phat hién cac khdi da co nguy co xay ra truot theo theo mat
yéu dé c6 bién phap ngan chan.
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SUMMARY
Study on the design of reasonable pit slope parameters to increase mining effect
and prevent rock fall on limestone quarries in Vietnam
Pham Van Viet, Le Qui Thao, Tran Dinh Bao
Hanoi University of Mining and Geology

The stability of pit slope is an absolutely important problem in mines exploited by
surface mining method, especially in limestone quarries. One of the stabilities is to prevent
rock falls occuring on high pit slope, falling down mining work in limestone quarries. Rock
falling occurs suddenly everywhere on the pit slope. Rock falling is caused by some factors
such as: rock structure, blasting operation, underground water...Generally, it is difficult to
exactly find the location and the occurring time of rock falls. Therefore, to prevent rock fall
occuring in limestone quarries, the only method is by preventive measures. One of these
solutions is the design of reasonable pit slope parameters to prevent rock falling risks and to
increase mining effect in the limestone quarries. In this study, pit slope parameters are tested
the preventing capacity from rock fall by simulating rock fall through rocfall software.

Ngueoi bién tdp: TS. Vii Pinh Hiéu
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Tuyén tdp béo cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Pia chat, Ha Noi, 14/11/2014

NGHIEN CUU CONG NGHE TUYEN THU HOI CHI
TU QUANG BARIT VUNG BAC GIANG

Nhir Thi Kim Dung, Vii Thi Chinl,l
Truong Dai hoc Mo - Pia chat

Tém tit: Mau quing barit mé Liang Cao - Béic Giang cé ham heong chi cao: 12,8% Pb va ham
lwong BaSOy la 58,4%. Chi ton tai chit yéu duwdi dang khodng vit sunphua (galenit), mét it la
khodng vit oxit (anglezit va xeruxit), dé xdam nhiém tir thé dén min. Khodng vt dat da di kém
chii yéu I thach anh. Bdi bdo nay thé hién két qua thi nghiém tuyén thu hoi tinh quing chi tir
quang ddu. So do cong nghé tuyen hop Iy duwgc lwa chon la sir dung phu’ong phdp tuyén trong
luc ket hop voi phuong phap tuyén néi, cu thé: ddp - nghzen quéng dén dj hat dweGi 0,5mm diea
tuyén trén ban dai thu hoi tinh quing chi 1. Cdc san phdm trung gian va san phdam dudi ciia ban
dai dem nghién dén 90% cdp — 0,074mm dé tuyén noi chi duoc tinh quing chi 2. O cdc ché do
tuyén toi wu da thu diroc tinh qudng chi 1 va tinh quing chi 2 voi ham heong chi trén 74% va

trén 30%, twong umg voi mure thu hoach la khoang 8% va trén 15%.

1. Tong quan
1.1. Quang barit

Khoéang vat barit 1 mot trong nhitng khoang vét quan trong nhat ctia 16p sunfat c6
cong thirc BaSO, va ciing 1a khoang vat quan trong nhat ctia bari trong ty nhién.

Barit dugc thanh tao trong nhiéu qua trinh dia chat khac nhau véi diéu kién nong do
oxy tuong ddi cao va nhiét do tuong ddi thap. Barit thudng cé trong cic khoang sang nhiét
dich. Barit c6 thé tao thanh nhiing két hach trong cac da tram tich nhung khong nhiéu ldm.
Barit 1a khoang vat vitng bén vi vy c6 nhiéu trong trong sa va c6 thé tao thanh nhitng khoang
sang 16n. Khi thanh tao mo, do dic diém va diéu kién hinh thanh, barit thuong tap trung trong
ba thanh h¢ chinh:

+ Barit - Thach anh: Tap chét chu yéu 1a thach anh, felspat, caolin, sét, cac khoang vat sit.

+ Barit - Dat hiém: Tap chit chu yéu 1a cac khoang vat dat hiém, phong xa nhu
bastnaesit, monasit, uraninit,. ..

+ Barit - Sufua da kim: Tap chat cha yéu la cac khoang vat sunfua nhu pyrit, galenit,
sfalerit,...

1.2. Tiéu chudn chit lwong ciia tinh qudng chi

Chét lwong san pham quing tinh chi c6 mirc dao dong kha 16n, phu thudc vao:

- Thanh phan khoang vat quing dau;

- Bic diém ciu tao va xAm nhiém cac khoang vit;

- Phuong phap va so dd tuyén sir dung.

Yéu cau chat luong mét s6 loai quing tinh chi, k&m thé hién trong bang 1.

Bang 1. Yéu cau thanh phan qudng tinh chi

Loai Ham luong Pb,% Ham lugng khong 16n hon,%
: khong nho hon Zn Cu
KO 70 2,5 1,5
Kl 60 8,0 2,0
K2 50 10,0 4,0
K3 40 12,0 4,0
K4 30 - -
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2. Thanh phén vit chiat miu nghién ctru
2.1. Thanh phén héa hoc
M3u dau c6 kich thude d = 100 -150 mm, khéi lwong 200 kg duoc gia cong dé 1dy cac
méu phan tich thanh phan vat chat va miu tuyén.
Két qua phan tich thanh phan khoang vat cho & bang 2 va két qua phan tich hoa toan
phan cho ¢ bang 3.
Bdng 2. Két qua phdn tich khodng vit

Khodng vat Ham lugng ( % )

Galenit ~20

Sphalerit ~17
Chancopyrit it
Pyrit it

Vang 5 (hat)

Anglesit + Cerusit ~5

Covelin rat it

Phi quing ~ 58
Bdng 3. Két qua phdn tich héa quing dau

STT Chi tiéu phén tich Don vi Ham lugng

1 Al,O5 0,11
2 CaO 0,23
3 F€203 0,21
4 K,O 0,11
5 MgO % 0,01
6 MnO 0,01
7 P,0s 0,07

8 Si0, 15,03

9 Ti0, <0,01

11 Ba 34,01 (56,84 % BaS04)
12 Pb 12,67
Céc nguyén t6 khac

2.2. Thanh phén dp hat ‘ 9
K&t qua phan tich thanh phan d¢ hat thé hién ¢ bang 4.
Bang 4. Thanh phan dé hat mau dau

Cép hat (mm) Y (%) Bru(%0) Brasos (%)

1-3 20,12 8,43 54,2

0,5-1 14,96 11,22 59
0,2-0,5 18,69 14,81 59,07
0,1-0,2 10,49 14,08 63,78
0,074-0,1 0,78 14,39 61,5
-0,074 34,96 14,49 58,62
Cong 100 12,8 58,44

Nhan xét:

- Khoang vat quing cht yéu trong mau 13 barit, galenit, sphalerit, d4 tap 14 thach anh.

- Ham luogng barit trong mau 56,84% BaSO.; 12,67% Pb; 0,27% Zn va 15,03% SiO..

- Thu hoach cép hatI6n 1 - 3 mm va cép hat nho -0,074 mm chiém wu thé 1an luot 1a
20,12 % va— 0,074 mm 1a 34,96 %. Thu hoach cip 0,074 — 0,1 mm it nhat 13 0,78 %.

- Ham luong chi thap nhat trong cip hat 1- 3mm 1a 8,43 %. Tai cac cip hat nhé hon ham
lugng chi cao hon va xép xi nhau. Ham luong chi cao nhét & cép hat 0,2 — 0,5 mm la 14,81%.
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- Ham luong barit phin b trong cac cip hat tuong dbi cao va gan bang nhau. Ham luong
barit cao nhét & cip hat 0,1 —0,2 mm 13 63,78 %, thip nhét tai cép hat 1 — 3 mm la 54,2%.
3. Thi nghiém tuyén
3.1. So db thi nghiém

Tir két qua phan tich mau dau tién hanh thi nghiém theo so d6 hinh 1. Quing dau sau
khi dugc dap xuéng cac cép hat -3; -1; -0,5 mm dem di dai thu dugc tinh quang Pbl, céc san
pham con lai dwa nghién va dem tuyén ndi chi thu duoc tinh quing Pb2.

Quing dau

bai

v

Tuvén noi Ph

v v
Tinh quang Puoi
Hinh 1. So d6 thi nghiém tuyén
3.2. Thi nghiém tuyén trén ban dai
a) So do va diéu kién thi nghiém
So d6 thi nghiém dii cho ¢ hinh 2.

Quing dau sau dap

Tinh quang Pbl Mun Trung gian 1 Trung gian 2 Duoi

Hinh 2. So do thi nghiéem dai

* Piéu kién thi nghiém:

- Tan sb dao dong mdt ban: 3001/ph

- Thay d6i do hat quing dau, bién d6 dao dong va goc nghiéng mit ban.
b) Xac dinh do hat quang dwa dai

Quing dau dem dap xudng cac cip hat -3; -1; -0,5mm dé dua dai theo so do trén. Két
qua thi nghiém thé hién trong bang 5.

Bdng 5. Két qud tuyén xdc dinh do hat ddi

D6 hat, mm San pham v, % B(Pb), % &(Pb), %
Tinh quéng Pbl 3,9 77,05 23,89
Trung gian 1 8,22 34,42 22,49
0-3 Trung gian 2 40,05 8,97 28,56
Pubi 27,66 4,69 10,31
Miin 20,17 9,19 14,75
Quing dau 100 12,58 100
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D6 hat, mm San pham v, % B(Pb), % &(Pb), %

Tinh quang Pbl 5,33 76,02 32,51
Trung gian 1 8,71 30,96 21,63
0-1 Trung gian 2 62,48 5,19 26,02
Duoi 3,4 4,24 1,16
Mun 20,08 11,6 18,68

Quing dau 100 12,46 100
Tinh quang Pbl 6,35 75,28 37,77
Trung gian 1 14,16 21,63 24,19

0-05 Trung gian 2 24,29 43 8,25

’ Duoi 21,18 3,89 6,51
Mun 34,02 8,66 23,28

Quing dau 100 12,66 100

Nhdn xét:

Khi dap mau quing dén do hat -3; -1 va — 0,5mm sau d6 dua tuyén cho thiy:

- Ca ba phuong an déu c6 thé 1y ra dugc quang tinh c6 ham lugng chi dat trén 75 %.
Tuy nhién phuong 4n dap quing xudng — 0,5 mm dua vao dii tt cho thuc thu chi trong quing
tinh cao nhét;

- Theo phwong 4n dap quing xudng — 0,5 mm cho ham luong chi dat 75,28% va thuc
thu chi trong quéng tinh dat 37,77%. Ham luong chi trong quiang dudi dat thap nhét (3,89 %);

Nhu vdy quyét dinh phuong 4n dap quing xubng — 0,5mm trude khi tuyén ban dai.
¢) Xac dinh bién do dao dong mat ban

Quing dau dap xudng — 0,5mm dwa tuyén trén ban dai v6i bién do thay dbi 1an luot 1a
10, 12 va 14mm. Két qua thi nghiém thé hién & bang 6.

Bang 6: K&t qua tuyén x4c dinh bién d6 dao dong mit ban dai

Bién do, mm San pham v, % B(Pb), % &(Pb), %

Tinh quéng Pbl 6,79 72,22 39,06
Trung gian 1 12,94 20,11 20,73

10 Trung gian 2 37,32 5,60 16,65
Duoi 13,99 2,78 3,10
Mun 28,96 8,87 20,46
Quing dau 100 12,55 100
Tinh quéng Pbl 7,92 74,35 48,46
Trung gian 1 10,48 19,80 16,37

12 Trung gian 2 33,16 4,48 11,72
Duoi 17,81 4,37 6,14
Mun 30,63 7,99 19,31
Quing dau 100 12,67 100
Tinh quéng Pbl 6,70 66,35 35,35
Trung gian 1 16,43 18,97 24,78

14 Trung gian 2 39,40 6,09 19,08
Puoi 11,64 5,49 5,08
Mun 25,83 7,65 15,71
Quing dau 100 12,58 100

Nhdn xét:

Khi thi nghi€m ¢ cac bién do mat ban 10; 12 va 14 mm, cho théy:

- Khi tang bién d§ dao dong mat ban tir 10 1én 12 mm, ham lugng chi va thuc thu chi
trong quing tinh déu tang. Néu ting tiép bién d6 dao dong mit ban 1én 14 mm, ham luong va
thue thu chi trong quing tinh déu giam;
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- Nhu vay bién d6 dao dong mit ban 1a 12 mm cho két qua tuyén t6t nhat. O bién do
dao dong mit ban 12 mm cho phép lay ra quang tinh chi c6 ham luong chi dat 74,35% va thuc
thu chi dat 48,46%;

- Ham luong chi trong quing trung gian 2 va quing dudi déu thap dudi 5%.

d) Xac dinh goc nghiéng mat ban

Quing dau c& hat — 0,5mm tuyén trén ban dii v6i bién ¢ 12mm, goc nghiéng thay doi
lan luot 13 2, 3 va 4 do. Két qua thi nghiém thé hién ¢ bang 7.

Bdng 7. Két qua tuyén xdc dinh géc nghiéng mdt ban ddi

OOCnENENE | San phim v % B(Pb), % £(Pb), %
Tinh quang Pbl 6,35 75,28 37,77
Trung gian 1 14,16 21,63 24,19
) Trung gian 2 24,29 4,30 8,25
Duoi 21,18 3,89 6,51
Mun 34,02 8,66 23,28
Quing dau 100 12,66 100
Tinh quéang Pbl 7,92 74,35 48,46
Trung gian 1 10,48 19,80 16,37
3 Trung gian 2 33,16 4,48 11,72
Duobi 17,81 4,37 6,14
Mun 30,63 7,99 19,31
Quing dau 100 12,67 100
Tinh quang Pbl 8,70 69,76 48,01
Trung gian 1 15,23 16,98 20,46
4 Trung gian 2 38,96 4,24 13,07
Duoi 10,87 3,45 2,97
Mun 26,24 7,46 15,49
Quing dau 100 12,58 100
Nhan xét:

Khi thi nghiém tuyén dai v6i goc nghiéng mat ban 1 2; 3 va 4 do cho thay:

- Khi ting goc nghiéng mat ban tir 2 dén 4 d6, ham luong chi trong quing tinh giam dan
va thyc thu chi trong quang tinh tang tir 37,77 % 18n 48,46 % sau d6 giam nhe;

- O ché do goc nghiéng mat ban 3 d6 cho ham lugng chi xap xi 75 % nhung cho thuc
thu cao nhat. Nén chon che do goc nghiéng mat ban 3 d6 la t61 uu.
3.3. Thi nghi¢m vong tuyen noi chi
3.3.1. Mdu, so dé va diéu kién thi nghzem

Mau dua thi nghiém tuyén ndi la san Mun+TG+dudi dai
pham trung gianl, trung gian 2, quang duodi
va min cua tuyén dii ¢ ché do tdi uu. Tong v
thu hoach cic san pham 1a 92,08 % va ham Nghi&n

lugng chi trung binh 7,37%. So d6 thi nghiém
tuyén noi chi cho & hinh 3.

Cic loai thudc tuyén st dung la: \j
Thudc diéu chinh moi truong: Na,COs; thude Tuyén ndi Pb
sunphua hoa: Na,S; thudc tap hop: butyl
xantat; thudc tao bot: dau thong.

Tién hanh thi nghiém dléu kién dé xac

dinh cac diéu kién cong ngh¢ tuyén noi toi uvu TQ Pb2 DUB

doi v6i vong tuyén ndi chi. Hinh 3. So d6 thi nghiém tuyén néi chi
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3.3.2. Két qua thi nghiém diéu kién:
Céc diéu kién cong nghé tuyén ndi téi wu xac dinh dugc nhu sau:
- B6 min nghién: 90% - 0,074mm,;
- Nong do bun: 350g/1;
- B4 pH: 8 — 9 (chi phi Na,COs: 800g/t);
- Chi phi Na,S: 100g/t;
- Chi phi butyl xantat: 100g/t;
- Chi phi dau thong: 80g/t
O cac diéu kién tuyén noi t6i wu, két qua tuyén dat dugc cho ¢ bang 8.
Bdng 8. Két qud tuyén néi ¢ diéu kién toi wu

San pham v, Y% B(Pb), % &(Pb), %
Tinh quing Pb 2 15,17 30,15 62,06
Dubi 84,83 3,30 37,94
Cong 100 737 100

3.3.3. Thi nghiém so d6 vong ho
So d thi nghiém tuyén vong ho thé hién ¢ hinh 4.
Ché d6 thudc tuyén:
*Vong tuyén chinh Pb: Cac diéu kién cho tuyén ndi chinh 13 cac diéu kién tbi wu & cac
thi nghiém trén.
*Tuyén vét Pb: - Chi phi xantat = 75 g/t;
- Chi phi dau théng = 60 g/t.
Két qua thi nghiém thé hién ¢ bang 9.

Cuing dau (0 —0,5)

l

D
l Idin Tis1 TGz Eda
Qudng tinh Pb 1
Mghién
\i »

s

Tuyén ni
Tuyén tinh Tuyen wet

Quing tinh Ph2  Trung gian 1 Trung gian 2 Quéang dudi

Hinh 4. So' do thi nghiém vong ho
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Bdng 9. Két qua thi nghiém so' do vong ho

Tén san phém Thu hoach (%) Ham lugng Pb (%) Thuc thu Pb (%)
Tinh quang Pb2 11,81 31,0 52,3
Trung gian 1 12,27 17,0 29,8
Trung gian 2 1,03 12,59 1,85
Dubi 74,89 1,5 16,05
Tdong 100 7,0 100
Nhdn xét:

Két qua thi nghiém cho thiy: Tinh quing Pb2 ting tir 30,15% Pb 1én 31 % Pb, quing
dudi c6 ham luong giam xudng con 1,5 % Pb. Thuc thu Pb trong tinh qudng chua cao
(52,3 %). Mat khac ham luong Pb trong cdc san pham trung gian con cao. Vi vay dé tan
thu thém tinh quing Pb tir cic san pham trung gian tién hanh tuyén ndi so dd vong kin.
3.3.4. So' d6 thi nghiém vong kin:

Ché d6 thude tuyén: .

*Tuyén chinh Pb: Cac diéu kién cho tuyén ndi chinh 13 cac diéu kién tbi wu & cac thi
nghiém trén.

*Tuyén vét Pb: - Chi phi xantat = 75 g/t

- Chi phi dau thong = 60 g/t

So d6 thi nghiém cho & hinh 5. Tién hanh thi nghiém 6 vong, thay két qua on dinh &
vong thir 5. Lay cac san pham tinh quing va dudi ¢ vong tuyén thtr 5 dem phan tich hoa. Két
qué thé hién ¢ bang 10.

Quang dhu (0 - 0,5)

'

P&
l Tulin Ti31 TiE2 Budi
Quing tinh Pb 1
Y.
Hghien
L »
i =' )
Tuyen néd Ph
Tuyén tinh Tuyen vét
l TG 1 lTG 2 l
Zudng tinh Pb 2 Cudng dudt

Hinh 5. So d6 thi nghiém vong kin
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Bdng 10. Két qua thi nghiém so do vong kin

Tén san pham Thu hoach (%) Ham lugng Pb (%) Thyc thu Pb (%)
Tinh quang Pb2 13,78 30,88 59,85
Duoi 83,22 3,43 40,15
Tong 100 7,14 100
Nhdn xét.

Két qua tuyén ndi vong kin cho ham lugng tinh quing Pb dat 30,88 %, thuc thu Pb ting
khd nhiéu, dat 59,85 %
Két qua tong hop tinh quing Pb dugc thé hién ¢ bang 11.
Bang 11. Tong hop tinh quing Pb cudi ciin

Tén san pham Yh (%) B (%) e (%)
Tinh quédng Pbl 7,92 74,35 12,6
Tinh quang Pb2 13,78 30,88 9,1
Tong tinh quing 21,7 46,75 21,7

4. Két luin va kién nghi
4.1. Két lugn

- MAu quing dau c6 ham luong barit va chi khd cao. Chi cha yéu ton tai ¢ dang
khoang vat galenit.

- Quing dau duoc dap xudng -0,5 mm dua tuyén trén ban dai. Ché do tuyén ban dai tdi
vu: tan s6 300 1an/phit, bién d6 12 mm, goc nghiéng 3 do, thu hdi tinh quing Pbl v4i ham
lugng chi 1a 74,35%,,.

- Cac san pham trung gian, dudi ciia qua trinh dii dem nghién dé tuyén ndi. Cac ché do
tuyén ndi chi tdi wu : d6 min nghién 90% cip -0,074 mm, ndng d6 bun 350 g/1, 46 pH = 8 — 9 (chi
phi Na,CO3), chi phi Na,S 100 g/t, chi phi butyl xantat 100 g/t, chi phi dau théng 80 g/t thu hdi
tinh quang Pb2 dat ham lugng chi 1a 30,15%. Quang dudi c6 ham lugng chi 1a 3,3%.

- Két qua tuyén ndi so d6 vong hé voi 1 khau tuyén tinh va 1 khau tuyén vét cho tinh
quang chi c6 ham lugng chi 1a 31%, thuc thu chi 52,3%, quang du6i c6 ham lugng chi la
1,5%, thuc thu chi 16,05%.

- Két qua tuyén ndi so d6 vong kin thu dugc tinh quing chi ham lugng dat 30,88 %
Pb, thyc thu chi 1a 59,85%, ham lugng chi trong quang dudi la 3,43%.

- Ham luong tinh quing chi tong hop tir két qua khau tuyén ban dai va tuyén ndi dat
khoang 47% Pb, c6 thé dem tiéu thu duoc.

4.2. Kién nghi

- Tlep tuc nghién ctru hoan thién so dd tuyen tach chi tur mau quang barit mo Lang
Cao - Bic Giang. Cu thé 1a nghién ctru cac so do tuyén ndi voi mot so khau tuyen tinh va
tuyén vét vong kin va ho dé nang cao thém chat lugng tinh quing chi va giam mat mat chi
vao quang duoi.

- Nghién ctru tiép so d6 tuyén ndi barit dé thu hoi tinh quing barit tir san pham quing
dudi cta khau tuyén ndi chi. Tir d6 hoan thién cong nghé tuyén quing barit — chi mo Lang
Cao — Béc Giang.

TAI LIEU THAM KHAO

[1]. Bao céo dia chat va két qua thim do mo barit Ling Cao — Bic Giang, Tong cuc dia chat,
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SUMMARY
Lead recovery from barite ore of Bac Giang province
Nhu Thi Kim Dung, Vu Thi Chinh
Ha Noi University of Mining and Geology

Barite ore sample collected from Lang Cao deposit, Bac Giang province, has high
lead content and barite grade: 12,8% Pb and 58,4% BaSOQ,. Principal minerals of lead are
sulphides (mainly galena) and in the little extent, in form of lead oxide minerals (cerussite,
anglesite). Main gangue mineral is quartz. This report presents the results of the study into
technology for recovery of lead from primary barite ore. A selected rational processing
technology is the use of gravity seperation combied with the bulk flotation method, the
procedures as the follows: crushing of the ore to -0,5 mm for feeding shaking table to obtain
the first lead concentrate. Middlings and tailings of the shaking table separation were grinded
down to 90% of -0,074mm, and then flotation was applied to obtain the second lead
concentration. At determined optimal conditions, shaking table and flotation are able to
produce first grade lead concentration of above 74% Pb and the second grade one of above
30%Pb, which correspond to the yields of about 8% and above 15%.

Ngueoi bién tap: TS. Pham Hiru Giang
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Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

KET QUA NGHIEN CU'U PIEU CHE HON HQP THUOC TUYEN
PE TUYEN NOI BUN THAN VUNG HON GAI - CAM PHA

Pham Vin Luin, Lé Viét Ha
Truong BPai hoc Mo - Dia chat

Tom tat: Nam 2010, Cong ty tuyén than Hon Gai da ldp dat day chuyen tuyen noi cét dé
tuyén than cap hat — 0,1 mm voi nang sudt khodng 500000 tan/nam. Pé tuyén noi bun than
phai sir dung thuéc tuyen noi. Nhuf'ng hi¢n nay, nha mdy hoan toan phai nhdp khau thuoc
tuyén néi tir nuwée ngodi voi gid thanh cao. Vi vdy, chi phi cho ddy chuyen tuyén noéi bun
than tai nha mdy ting lén dang ké. Bai bdo nay dua ra két qua tuyen noi bun than Hon
Gai trong phong thi nghiém voi hon hop thuoc tuyén moi diéu che mo ra kha nang thay
thé thuéc tuyén nhdp khdu bang thubc tuyén trong nuwée san xudt. Nham giam sy phu
thugc vao nguon thudc nhdp khdu ciing nhw giam chi phi cho qud trinh tuyén néi bun than
tai Viét Nam. Tir bin than ban dau cé dé tro trén 34%, sau khi tuyén bang thudc tuyén méi
dieu ché & tri toi wu da thu duoc san phcfm than sach ¢é thu hoach, d¢ tro va thuc thu lan
lwot la: 75,12; 15,19 va 95,7%. Két qua tuyén nay cao hon so véi thudc nhdp khau tir
Trung Quoc va thap hon so véi thudc Pirc khong dang ké.

1. Cac loai thudc tuyén dé tuyén ndi bun than

Thuée tdp hop: Thube tap hop dé tuyén than 1a cac loai hydrocacbon dugc ché bién tir
dau mé nhu: dau hoa, dau diezen, dau mazut ...

Thuéc tao bot: Trube kia ngudi ta hay dung cresol va xylenol dé lam thudc tao bot
trong qué trinh tuyén than, ngay nay chung duoc thay thé bang aliphatic alcohol (rugu béo)
hodc polyglycol ete.

Thuéc 6n dinh nhii twong: Thudc tap hop dung trong qua trinh tuyén ndi than 1a loai
khéng tan trong nudc va duoc ding ¢ dang nhil twong, vi vy phai nhii hoa thube tdp hop
trude khi cap vao may tuyén. Dé day nhanh qua trinh nhii hoa thudc tap hop va 6n dinh trang
thai nhil twong cta hdn hop thude, nguoi ta da su dung cac hop chat hoat dong bé mit. bay la
1y do chinh cho viéc st dung cac chat hoat hoa trong qua trinh tuyén ndi than. Mot s thude
on dinh nhil twong thudng dung: axit béo polyethoxylate; nonyl phenol polyethoxylate va hon
hop céc loai rugu béo voi alken...

Ngoai ra, trong qué trinh tuyén ndi bun than c6 thé st dung thém cac loai thudc de
chim va diéu chinh méi truong.

2. MAu nghién ciru va thiét bi thi nghi¢m
2.1. Méu nghién ciru

Mau nghién ctru la than bun cua Cong ty Tuyén than Hon Gai, day la loai than dang

dugc nha may tuyén bang phuong phap tuyén noi, tinh chat ciia mau nhu bang 1.

Két qua phén tich tinh chat ctia mau cho thiy: Bdng 1. Tinh chat ciia mau thi nghiém

-bo tr9 trung binh cua mau vao }(hoéng Cép hat, mm v, % A, %
34%. Trong mau nghién ctru phan 16n 1a cap hat - 402 o) 47.29
0,04mm (chiém ty 1& 71,88%), day la cap hat rat ’ ’ ’
min kha kho tuyén. Con cdp hat +0,2mm chiém 0,1-0,2 1,11 9,89
mot ty 16 khong dang ké; 0,074-0,1 0,44 22,9

Do tro ctia mau nghién ctru phan bd khong 0,04-0,074 14,37 10,73
déu theo tung gép hat hep ma chi tap trung vao hai -0,04 71,88 42,69
cap hat 16n nhat va nho nhat, day lai 1a hai cap hat Céng 100 34,47

kha kho tuyén noi.
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2.2. Thiét bi va diéu thi nghiém

Thiét bi thi nghiém: 13 may tuyén ndi co gi6i ciia Puc (Denver) c¢6 dung tich 13 1/ va
3L

Piéu kién thi nghiém: Cac thi nghiém dugc tuyén mot lan duy nhat trén may tuyén noi
phong thi nghiém. Con cac diéu kién thi nghiém khéc nhu sau:

— Cap thude 1 lan;

— Dung tich ngan may tuyén noi: 1 lit;

— Thoi gian khudy tiép xuc: 3 phut;

— Thoi gian gat bot: 5 phut.

Cdch xir Iy s6 liéu: cac san phim than sach va da thai cia timg thi nghiém duoc siy
kho, can xac dinh trong lugng mau va 1dy mau phan tich do tro. Hiéu qua tuyén ciia qué trinh
thi nghiém dugc danh gia théng qua cic thong sb sau: than sach ¢6 do tro (A) nhé hon 15 —
17%, d@)ng thoi c6 thu hoach (y) va thuc thu (g) chép nhan duoc. Da thai c6 d6 tro trén 80%.
3. Két qua thi nghiém
3.1. Lwa chon hon hgp thudc tuyén méi diéu ché

%
100
90
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70
60
50
40
30
20
10 A
D T
Al A2 H1 H2 H29 H30

OBdatro
B Thu hoach
B Thirc thu

Tén thudc
Hinhl. Biéu do biéu dién su phu thudc cua thu hoach, thuc thu va do tro than sach
vdo cdc loai hon hop thudc tuyén méi diéu ché

Thudc tap hop dé tuyén than 1a thudc tap hop khong cuc, khong tan trong nudc. Vi
vdy, dé giam chi phi thudc trong qua trinh tuyén noi bun than, thude tap hop dugc dung ¢
dang nhil trong. Trong qua trinh tuyen ndi bun than phai chuan bi hdn hop thude tuyen o
dang nhil turong dé sir dung tryc tiép. Hon hop thudc nay bao gom: thude tap hop, thude tao
bot va mot phan nhé hop chét 6n dinh nhii tuwong.

Lén lugt phéi tron cac loai thude tap hop, thudc tao bot, va cac chat phu gia khac ¢ céc
ty 18 va thoi gian khudy tao nhii twong khac nhau. O mdi ty 18 va thoi gian khudy nhit dinh s&
tao ra mot hon hop thude tuyén. Sau d6 lam thi nghiém tuyén néi 1an luot voi timg loai hon
hop thubc tuyén di diéu ché dé tim ra hdn hop hop thudc tuyén tdi wu. Dya vao két qua thi
nghiém da tim ra dugc 6 loai hén hop thude tuyén tét nhat 1a Al; A2; H1; H2; H29; H30. Két
qua tuyén véi 6 loai thudc trén & cing ché do: chi phi hon hop thuoc 1200g/t va nong d6 pha
ran cua bun tuyén ndi 100g//, duoc cho & hinh 1.

Sau mot thoi gian nghién ciru nhan thiy cac thude tuyén A2, H2 va H29 cho két qua
tuyén tdt hon va 6n dinh hon céac loai thudc khéc. Sau khi da tim duge ba loai hdn hop thude
tuyén trén da tién hanh nghién ctru cac thi nghiém diéu kién sau:
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— Thoi gian 6n dinh nhil tvong ctia hdn hop thube sau 10, 20 va 30 ngay;
— Thi nghiém xac dinh ndng do pha ran t&i uu ctia bun tuyén ndi;
— Thi nghiém xac dinh chi phi t6i wu ctia hdn hop thudc;
— Thi nghiém gat bot phan doan va cap thudc phan doan.
Tt c4c thi nghiém trén da tim ra dugc cac diéu kién tdi vu nhu sau:
— Sau khoang thoi gian 30 ngay cac hon hop thude tuyén trén van 6n dinh;
— Nong do pha ran ciia bun tuyén ndi tdi wu khi tuyén véi hdn hop thude A2 va H2 1a
80 — 120g/1, con khi tuyén vé6i thude H29 1a 80 — 220g//;
— Chi phi hdn hgp thude tuyén A2 va H2 t6i uu 1a 1000 — 1200g/t, con thude H29 1a
600 — 1200g/t;
— Tai gia tri t6i wu nhat thi: thu hoach, dd tro va thuc thu cta than sach khi tuyén Vo1
thudc tuyén A2; H2 va H29 lan luot 1a: 74,49%; 15,55%; 95,24% va 74,59%; 15,65%;
95,54% va 75,12; 15,19; 95,7%.
— Tir cac thi nghiém trén nhén thdy thuéc H29 cho két qua tuyén tét nhat.
3.2. Két qud thi nghi¢m so sdanh véi thudc tuyén nhip khiu
%o
100
a0
g0
70
60
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40
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10 A
0 T
A2 H2 H29 Bic TQ

Tén thudc
Hinh 2. Biéu dé biéu dién sw phu thugc cua thu hoach, thuc thu va do tro than sach
vdo cdc loai thudc tuyén

Dé co6 thé xac dinh tinh hiéu qua cua hdn hop thude tuyén moi ché tao so v6i thude
tuyén cua Plc va Trung Quoc (TQ), da tién hanh thi nghiém tuyen n01 trong phong thi
nghiém vai cac loai thudc tuyén méi diéu ché A2, H2, H29 va thubc tuyen nhap khau & cung
diéu kién thi nghiém. Két qua thi nghiém voi cac loai thudc trén & cung diéu kién: chi phi hon
hop thude 1200g/t; ndng d6 pha ran cta bun tuyén ndi 100g/I, duoc cho & hinh 2.

Tir két thi nghiém nhan thay: O ciing chi phi thudc tuyén va néng do pha ran ctia bun
tuyén noi, thi hiéu qua tuyén giita cac loai thudc tuyén nhap khau va ba hdn hop thude diéu
ché dugc khong khac nhau 1a may. Tham chi két qua tuyén cia thubc méi diéu ché con co
mét sb chi tiéu tét hon thude Trung Quéc mot chut.

4. Két ludn

a. Tir mau bun than ban dau c6 do tro trén 33%, sau khi tuyén bang hdn hop thudc méi
ché tao da thu dugc san phém than sach c6 do tro tir 15 — 17%, véi thu hoach va thuc thu than
sach 1an luot 1a tir 74 — 77% va tir 94 — 95%. Dong thoi da thai c6 d¢ tro trén 80%, c6 the bo
duoc;

b. Tir két qua thi nghiém da tim ra duoc ché do cong nghé tuyén t6i wu voi hai hdn
hop thude tuyén A2 va H2 1a: chi phi hdn hop thudc 1000 - 1400g/t; nong d6 pha ran ctia bun
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tuyen ndi 80 - 120g/l. Con d6i voi thude H29 1a: chi phi hdn hop thude 600 - 1400g/t; ndng dd
pha ran ctia bun tuyén noi 80 - 220g/1.

c. Ket qua thi nghiém so sanh gitra cac loai thudc tuyén méi diéu ché so véi cac loai
thude tuyen nhap khau c6 gia tri tuong dwong, thdm chi hén hop thudc mai diéu ché con cho
mot sd chi tiéu tot hon so v6i thude Trung Quoc

d. Két qua thi nghiém cho thay thudc H29 c¢6 hiéu qua tuyén tot nhat va hoan toan co
thé st dung thudc nay vao thuc té san xuét. Do vay, c6 thé tién hanh trién khai thir nghiém
thubc H29 trong diéu kién thyc té tai nha may tuyén dé c6 thé khang dinh dugc hidu qua
tuyén cua thudc.

e. Thanh phan chinh cta thudc H29 1a dau hoa, dau diezen, rugu béo va mot phém nhd
chat phu gia khac. Nén thudc H29 s& khong gy doc hai ddi voi nguoi s dung néu chip hanh
dung quy tic an toan khi pha ché.

f. Thudc H29 c6 gia thanh ré hon khoang 10% so véi thudc nhap khéau tir Duc.

TAI LIEU THAM KHAO
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SUMMARY
Flotation reagent formulations for flotation of fine coal slurry
of Hon Gai — Cam Pha area
Pham Van Luan, Le Viet Ha
Hanoi University of Mining and Geology

In 2010, the Hon Gai Coal Preparation Company has installed a flotation column for
cleaning of fine coal particles of - 0.1 mm with a capacity of about 500,000 tonnes/year. To
make clean coal particle floated, it is necessary to use flotation reagents. However, the plant
of using totally imported floatation reagents, the cost and the supply source of which may be
uncertain due to many factors. And this leads to an increase of the production cost as well as
dependency on the supply sources. In order to secure flotation reagent supply source for the
plant, authors of the study have attempted to manufacture domestic flotation reagents, which
should be at least equally effective to the imported reagents and should be as cheap as
possible. This report presents the results of the study on flotation of Hongai fine coal using
new domestic-made flotation reagents. A number of flotation tests were conducted to
establish optimum flotation regime. At the established optimum flotation regime, the study
team has obtained clean coal products with average of 75.12% of yield; 15.19% of ash and
95.7% of recovery from feed coal slurry of 34% of ash. The obtained results show that the
new local made reagents are even more effective than those imported from China. New made
flotation reagents may lead to a minimum dependency on imported reagents as well as may
reduce production cost of coal flotation.

Nguoi bién tgp: TS. Nhir Thi Kim Dung
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Tuyén tdp béo cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Pia chat, Ha Noi, 14/11/2014

NGHIEN CUU TUYEN THAN CHAT LUQNG THAP
KHU VUC QUANG NINH BANG THIET BI TUYEN BANG TAI

Nguyén Ngoc Phii, Pham Vin Luén
Truong Dai hoc Mo - Pia chat

Tém tat: Hién nay, thlet bi tuyen bang tai da dwgc mot $6 M6 than viing Qudng Ninh
ung dung thir nghiém dé tuyén than chat lwong thap vOi quy mo nho nhu: Mo than Ha
Lam; Xi nghiép 397 — Péng Bdc v.v... Két qua tuyén bude dau kha kha quan nhung
cac wng dung thir nghiém khong co tznh hé théng, khéng dugc nghién citu bai ban nén
chwa danh gid duoc cac yéu 16 céng nghe anh huéng dén hiéu qua tuyén. Logi than
chat lu’mag thap dang ton tai véi khoz lwong [on tai cac mo than vung Quang Ninh.
Hau hét cac mau than chat lwong thdp cia cdc mé thuong tir dé tuyen toi trung binh
tuyén, riéng than~khu vwee Vang Danh Uédng Bi thuoc loai kho tuyen Do vay nghién
ciru lya chon mdu than twe khu vwc Vang Danh Uédng Bi lam doi tu"ong nghién ciu
chinh dai dién cho than chat lu’o’ng thap vung Quang Ninh. Bdo cdo nay trinh bay ket
qua nghién cvu anh huong cuia cdac yéu 16 coéng nghé chinh den két qua tuyén than chat
luong thap khu viee Vang Danh — Upng Bi trén thiét b_g tuyén balgg tdi va két qua thi
nghzem o mot ché do cong nghe tuyén voi than vung Cam Pha. Ket qua nghlen cuu co
thé dwoc sir dung lam co so diéu chinh cdac ché do cong nghé tuyen cho thiét bi tuyen
bang tdi khi tuyén than ciing nhir lam co s6 tinh todn thiét ké cdc dday chuyén tuyén
bang tai moi.

1. Mu va thiét bi thi nghiém
Mau nghién ctru chinh la than chét luong thap cua Mo than Vang Danh va mau than
chat lugng thap ving Cam Pha, mau sau khi duoc gia cong tron déu lay ra than cap hat 3 —
20mm lam mau nghién ctru. Tinh chat cua mau n~gh16n ctru dugc cho ¢ bang 1 va 2.
Bdng 1. Tinh chdt ciia mdu than viimg Céam Phd

Cép ty Cap hat 6 - 20 mm Cap hat 3— 6mm Cap hat 3 - 20 mm
trong Y, % A, % Y, % A, % 7, % | A% | Iy TA"
-1,5 1,57 6,01 1,18 7,89 2,75 6,82 | 2,75 6,82
1,5-1,6 2,09 7,55 0,49 9,23 2,58 7,87 | 5,33 7,33
1,6-1,7 22,21 18,56 19,8 22,78 | 42,01 | 20,55 | 47,34 | 19,06
1,7-1,8 5,45 24,62 5,28 25,76 | 10,73 | 25,18 | 58,07 | 20,19
1,8-1,9 5,29 30,71 3,49 34,11 8,78 | 32,06 | 66,85 | 21,75
1,9-2,0 2,14 50,91 0,96 50,33 3,1 50,73 | 69,95 | 23,03
+2,0 19,39 80,71 10,66 81,35 | 30,05 | 80,94 | 100 | 40,44
Cong 58,14 41,42 41,86 39,07 100 | 40,44

Bang 2. Tinh chat ciia mdau than vimg Vang Danh — Ubng Bi

Cipty | Caphat3—6mm Cép hat 6- 20mm Cép hat 3 - 20 mm

trong Y, % A, % Y, % A, % 7, % | A, % y" A"
-1,6 1,58 3,5 1,8 3,03 3,38 3,25 3,38 3,25

1,6-1,7 13,43 4,79 17,68 4,84 31,11 4,82 | 3449 | 4,67

1,7-1,8 6,26 10,3 6,18 11,13 12,44 | 10,71 | 46,93 | 6,27

1,8-2,0 2,49 31,32 6,3 32,74 8,79 | 32,34 | 55,72 | 10,38
+2,0 20 83,29 24,28 84,89 4428 | 84,17 100 | 43,05
Cong 43,76 42,92 56,24 43,17 100 43,06

154



Tu bang 1 va 2 nhan thdy: Trong hai mau than nghién ctru luong than c6 do tro thap
tap trung chu yéu & cap ty trong nho hon 2,0. Con lugng than c6 d¢ tro cao tép trung 6 cap ty
trong 16n hon 2,0. Mau than ving Vang Danh — Udng Bi thudc loai kho tuyén trong luc khi
léy ra than sach c6 d6 tro trén 15%, con than vung Cam Pha thudc loai d& tuyén. Ca hai mau
than déu co 'ty trong phan tuyén rat cao (16n hon 2,0).

Thiét bi thi nghiém la bang tai long mang c6 chiéu rong 600mm va dai 6000m (hinh
1). Thiét bj nay co thé thay ddi duoc goc nghiéng; tbe do bang va vi tri cap liéu.

Hinh 1. Thiét bi tuyén bang tai phong thi nghiém
2. Piéu kién thi nghiém va cach xir 1y s6 li¢u
Piéu kién thi nghiém: khdi lugng mot mau thi nghiém 1a 100kg, cac diéu kién
thi nghiém khac duoc cho ¢ bang 3. Cac thi nghiém déu duogc tuyén mét 1an duy nhat trén
thiét b tuyén bang tai.

Bdng 3. Cdc théng soé khdo sat

TT Thong s6 Don vi Khoang thay ddi gié tri thi nghiém
1 Ty s6 L/R L/R 8,6;9,4;10,2; 11
2 | Nang suét cap liéu t/h 0,8;1;1,2;: 1,4
3 Tbc do bang tai m/s 0,27; 0,3; 0,33; 0,36; 0,39
4 | Goc nghiéng bang tai bo 5,6;7;8;9
5 Vi tri cép liéu x/L* 0,27; 0,29; 0,31; 0,33; 0,35

trong d0: x - khoang cach tir vi tri cap liéu dén ngudng tran; L - chiéu dai bang tai

Thi nghiém dugc thuc hién theo phuong phép truyén thdng, nghia 14 c¢6 dinh cac thong
s6 khac ngoai thong sd duoc khao sat. Thong so toi uu cta thi nghiém trude dugce st dung cho
thi nghiém tiép theo.

Cdch xir Iy s6 liéu: cac san pham than sach va da thai cua timg thi nghiém duogc siy
kho, can xac dinh trong lugng mau va 14y mau phan tich do tro. Hiéu qua tuyén ctia qué trinh
thi nghiém duoc dénh gia thong qua cac thong sd sau: than sach c6 do tro (A) nho hon 25%,
déng thoi ¢6 thu hoach (y) va thyc thu (g) chép nhan duoc. Pa thai co6 do tro trén 75%.

3. Két qua thi nghiém va thao lugn
3.1. Két qud thi nghiém xdc dinh nang : sudt cép ligu mdu Vang Danh — Uong Bi

Két qua xac dinh ning suét tuyén cua thiét bi tuyén bang tai phong thi nghiém duoc
cho & dd thi hinh 2.

Tir két qua thi nghiém thay d6i ning suat cap liéu tir 0,8t/h dén 1,6t/h nhan thay:

— Nang suét cép li¢u tang, dJ tro than sach tang;

155




— Khi nang suét cép li¢u tang tir 0,8 — 1t/h thi thu hoach va thyuc thu than sach tang.
Neéu tiép tuc tang toc do cap licu 1én trén 1t/h thi thu hoach va thyc thu cua than sach lai giam;
— Theo két qua thi nghiém chon ning suét cap liéu tdi vu 1t/h.

Hinh 2. Do thi biéu dién su phu thudc thu hoach, thuc thu va do tro than sach
vdo ndng sudt cap liéu
3.2. Két qud thi nghiém xdc dinh chi phi nwéc rira va géc nghiéng ciia bing trén méu Vang
Danh — Uong Bi
Céc két qua thi nghiém cho ¢ d thi hinh 3 va hinh 4.

Hinh 3. Dé thi biéu dién sy phu thugc thu’ hoach, thiec thu
va do tro than sach vao ty so L/R

Hinh 4. Do thi biéu dién su phu thudc thu hoach, thuc thu va do tro than sach
vao goc nghiéng cua bang tai
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Tir két qua thi nghiém vé sy thay ddi chi phi nudc rira va goc nghiéng cua biang c6 mot
s6 nhan xét sau:

— Tang chi phi nudc rira va goc nghiéng cua bang thi thu hoach, thyc thu va dé tro cua
than sach tang dan;

— Chi phi nudc dé tuyén than chat lugng ving Vang Danh — Udng Bi trén thiét bi
tuyén bang tai kha cao, vao khoang 9 -10m’ cho 1 tén than dua tuyén;

— Khi 1am thi nghiém tuyén véi goc nghiéng cua bang 1a 9° da khong thu duoc san
pham da thai. Nhu vdy, néu goc nghiéng ting qua mot gia tri nao d6 thi toan bd than dua
tuyén s& di hét vao san pham than sach;

Tur két ‘qua thi nghiém chon ty sO long/ran t6i wu 1a 10,2 va goc nghiéng toi uru ciia bang la 7.
3.3. Két qud thi nghiém xdc dinh téc dp chuyén dong ciia bang tdi va vi tri cap liéu trén
méu Vang Danh — Uéng Bi
Két qua thi nghiém dugc cho & cac dd thi hinh 5 va 6. Tir két qua thi nghiém vé thay doi tc
do chuyén dong cua bang tai va vi tri cép liéu c6 mot sb nhan xét sau:
— Cang tang toc d6 chuyén dong cua bang tai va vi tri cp liéu cang xa ngudng tran (du
thép cua bang tai) thi thu hoach, thyc thu va d6 tro cua than sach cang giam;
—  Dua vao két qua thi nghiém, chon tde do bang tai t81 wu 1a 0,33m/s va vi tri cép liéu
bang 1/3 (0,33) chiéu dai cta bang tai, tinh tir phia dau thdo san pham than sach.

Hinh 5.D6 thi biéu dién su phu thuoc thu hoach, thuc thu va do tro than sach
vao toc do bang tdi

Hinh 6. Do thi biéu dién su phu thuoc thu hoach, thuc thu va doé tro than sach
vao vi tri cap liéu
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3.4. Két qud chay thir nghiém trén mdu than chit lwong thap khu vwe Cim Phd

Sau khi xac dinh duoc ché do cong nghé tuyén t6i wu d6i voi miu than chét lugng
thép loai khé tuyén vung Vang Danh — Udng Bi, da tlén hanh thi nghiém tuyén dbi ching
méu than chat luong thap vung Cam Pha khi thay d6i tbc do bang tai. Tuy nhién, do than
vung Cam Pha nhe hon va dé tuyén hon so v6i than viing Vang Danh nén chi phi nuéc tuyén
thap hon, trong truong hop nay L/R = 8,6. Két qua thw nghiém duoc dua trong bang 4.

Bdng 4. Két qua thi nghiém tuyén than ving Cam Pha khi thay d6i toc dg bing tdi

Toc d(;rB:ng tai, Tén san phém Thu hoach,% bo tro, % Thuc thu, %

Than sach 60,37 14,76 86,28

0,27 ba thai 39,63 79,35 13,72
Than diu 100 40,36 100
Than sach 55,61 13,17 81,53

0,36 ba thai 44,39 75,35 18,47
Than dau 100 40,77 100
Than sach 48,39 12,68 71,37

0,39 ba thai 51,61 67,15 28,63
Than dau 100 40,79 100

Tir két qua thi nghiém trén nhén thiy:

— O cung toc do chuyen dong cua bang tai thi khi tuyén than ving Cam Pha thu duogc
san pham than sach c6 d6 thap hon so véi khi tuyén than ving Vang Danh, nhung lai ¢6 chi
phi nuéc rira thap hon;

— Dua vao két qua tuyén chon tdc do chuyén dong t6i uu cua bang tai khi tuyén than
vung Cam Pha tir 0,27 — 0,36m/s.

4. Két ludn

Khi tuyén than chat lugng thap vung Vang Danh — Ubng Bi bang thiét bi tuyén bing
tai phong thi nghlem da tim ra duoc mot s6 ché do cong nghé tuyén tdi wu nhu sau:

— Ning suat tuyén: 1t/h;

— Ty s6 L/R: 10,2;

— Goéc nghiéng cua bang tai: 7

— Tbc do chuyén dong cua bang tai: 0,33m/s;

— Vi tri cAp liéu: 1/3 chiéu dai bang ké tir ngudng tran than sach.

Tai céc gia tri t61 wru trén, tir than dau c6 do tro xép xi 43% da thu duoc san phém than
sach c6 thu hoach, d6 tro va thuc thu 1an luot 1a: 62,1%; 23,73% va 83,96%.

Trong qué trinh san xuat néu mudn ting chit luong than sach thi c6 thé thay doi mot
trong cac thong s6 sau:

— Giam chi phi nudce rira hodc goc nghiéng cua bang;

— Tang tc d6 chuyén dong cua bang tai hodc di chuyén vi tri cép liéu ra xa ngudng tran.

Két qua thi nghiém tuyén than chét luong thap vung Vang Danh — Udng Bi bang thiét
bi tuyen bang tai kha t6t. bay la mot thi bi tuyén c6 cdu tao don gian, van hanh va diéu chinh
cac ché do cong nghé tuyén kha dé dang. Nhung nhugc diém co ban cta ching la c6 nang
suat thap va chi phi nudc tuyén cao. Nén né chi thich hop véi nhiing xuéng tuyén cé ning
suét thap nham muc dich tan thu than cuc chit luong thap

Trong qua trinh st dung thiét bi tuyén bang tai can phai két hop véi cac thiét bi khir
nuéce phi hop dé tranh lang phi nude va gay 6 nhiém méi trudng.

Trong qua trinh thi nghiém d4 tién hanh tuyén than cac cdp hat khac nhau trén thiét bi
tuyén bang tai va nhan thiy c& hat 6 — 20 cho két qua tuyén t6t nhat.

Két qua chay thir nghiém mau than Cam Pha cho thdy c6 thé dat chat luong than tbt
hon nhiéu so véi mau Vang Danh - Udng Bi trong khi chi phi nudc thip hon.
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SUMMARY
Study on recovery of Quang Ninh low grade coal by moving belt sluice
Nguyen Ngoc Phu, Pham Van Luan
Ha Noi University of Mining and Geology

Currently, moving belt separators are applied to treat low-grade coals in small scale at
several coal mines of Quang Ninh such as Ha Lam Coal Mine, 397 Enterprise of Northeast
Coal Company. The trial application of moving belt separators at these mine have shown
promising results including reasonable separation efficiency, high grade of clean coal and
high ash of reject. However, these trials were mostly spontaneous as there were no systematic
assessment that should be done to evaluate technological factors affecting separation
performance of moving belt separators before any actual trial ore application. As result of
these, there are a number of issues occurred during the trial application that are lacks of
systematic assessment of the performance, lack guidance of optimum operating regime, water
and slime treatment etc. Thus, key technological factors affecting the moving belt separator
performance were set to be subjects of this study. Through the study, relationship between
key operating factors and optimum operating regime have been determined for the case of
low-grade coal of Vang Danh, Uong Bi. The results of the study can be used as the basis for
adjusting of the operating variables of the equipment and for designing of new moving belt
separation technological lines.

Ngueoi bién tgp: TS. Nhir Thi Kim Dung

159



Tuyén tdp bao cao Hoi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chét, Ha Noi, 14/11/2014

NGHIEN CUU TUYEN NOI QUANG APATIT LOAI 2
VUNG MO COC - LAO CAI BANG HON HQP THUOC TAP HQP
CO CHUA THUOC BEROL 2014

Nguyén Hoang Son, Truong Dai hoc Mo - Pia chat

Tém tit: Thuic Berol 2014 la thuéc tdp hop cé tinh chon riéng cao doi véi apatit
trong qud trinh tuyén quang apatit logi 2 Lao Cai. Cac s6 liéu thir nghiém tai Cong ty
Apatit Lao Cai cho thdy sir dung thudc tdp hop Berol tir qudng logi 2 ving Mo Coc

18% P>0s ¢6 thé thu dwoc tinh quang apatit ham lwong trén 30% P,Os va murc thuc

thu cao. Tuy nhién chi phi thuéc Berol con khd cao (>600 g/t) lam gid thanh dw kién

tuyén quang logi cao. Muc dich cua nghién ciu la xac dinh kha nang phéi trén Berol

Véi cdc thuéc tuyen san cé ré tién khdc dé giam gia thanh thuéc tuyen Hai phuvong an

phoi tron la hon hop A véi 50% Berol va 50% Oleate Natri va hon hop B véi 50%

Berol, 25% Oleate Natri va 25% dau héa cung voi mot it chat tao nhii. Céc thi nghiém

duwoc tien hanh trén mau quang 2 dwoc Zd'y tai khu M6 Céc. Céc sé liéu thi nghiém cho

thdy hai hon hop thuéc tdp hop A va B cho cdc chi tiéu tuyén thdp hon so véi Berol
nhung sy khdc biét khong lon va co thé chcfp nhdn dwoc.
1. Pit van dé

Quang apatit loai 2 Lao Cai (quéng apatit d610mit) 1a loai hinh quang c6 trir luong 16n
nhung cho dén nay van chi sir dung mot luong nho dé san xudt phan lan nung chay va
phospho nguyén td. Qua trinh tuyén quing apatit loai 2 méi chi dimg ¢ quy md thir nghiém.
Kho khin trong tuyén quing apatit loai 2 1a kho phan tach bang tuyén ndi hai khoang vat
apatit va d616mit trong quing dan dén tinh quing apatit thu duoc thudng c6 ham lwong MgO
cao khong thich hop cho viée ché bién tiép theo bang xur 1y axit. Trong nhitng nim gan day,
nhleu nghién ctru trén thé gioi va & Viét Nam da tap trung vao viéc nang cao tinh chon riéng
tuyen ndi phén tach apatit va d616mit. Nhiéu so do tuyen noi thuén, tuyén ndi nghich va so do
hon hop da duoc nghién ctu voi nhiéu ché d6 thudc tuyén dic thu [1,2]. Nam 2012, hing
Azko Nobel (Thuy Dlen) da gioi thiéu loai thudc tap hop c6 tinh chon lua cao 601 vOi apatit 1a
thudc Berol 2014 dé thir nghiém tuyén nbi quang apatit loai 2 theo so dd tuyén ndi thuan tai
Cong ty Apatit Viét Nam. Cac thir nghiém thudc Berol 2014 & quy md phong thi nghiém,
pilot va ca quy mé cong nghi€p dé cho két qua kha quan véi quing loai 2 ving Mo Coc. Tir
mau qudng loai 2 ¢6 ham luong khoang 18% P,Os da thu dugc tinh quang trén 30% P>Os
trong khi d4 thai ham lugng dudi 6% P,0s[3]. Cac mau quing loai 2 ving khac do két qua
kém nén chi dimg & quy md phong thi nghiém. Tuy nhién qua thir nghiém ciing da thiy chi
phi thudc Berol 2014 kha cao khoang 600 g/t dan dén gia thanh tuyén du kién s& cao.

Muc dich cua nghién ctru nay la xac dinh kha nang phdi tron thude Berol 2014 véi cac
thudc tap hop phd bién ré tién hon ma it thay ddi cac chi tiéu cong nghé tuyen Hai chung loai
thudc tuyén duoc chon dé tao hdn hop vai Berol 2014 1a oleat natri va dau hoa. Cac hon hop
thudc nay duoc thir nghiém so sanh dbi ching voi Berol 2014 trén cing mdt mau quing va
cung cac diéu kién tuyén ndi khac.

2. Phuong phap va diéu Kkién thi nghiém
2.1 Mau nghién ciru

Mau nghién ctru 1a mau quing loai 2 duoc léy tai khu Mo Coc canh vi tri léy mau thur
nghiém cong nghiép véi thudc Berol 2014. Khdi lwong mau 200 kg v6i do hat < 200 mm.
Mau quing duoc dap xudng -2mm bing may dap ham va dap truc, sau d6 duoc nghién trong
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méy nghién bi dén d hat 80% -0,074mm, ling gan phoi kho dé tuyén noi. Thanh phan hoa
hoc mau nghién ctru dugc trinh bay tai béng 1. N
Bdng 1. Thanh phan hoa hoc mau nghién ciru

Chi ti€u phan tich P,0s CaO | MgO | SiO, | ALO; | CO, | MKN
Gia tri phan tich,% 17,55 34,60 | 5,70 7,65 1,42 | 14,80 | 16,20
2.2 Mau thuoc tuyén

Mau thudce Berol 2014 dugc 14y tir khéi lwong thude hing Azko Nobel cung cip cho
Cong ty Apatit trong dot thir nghiém cong nghiép thang 4/2012. Thudc c6 dang paste khong
méu hoa tan trong nude. Thude duge pha dudi dang dung dich 1%.

Hoén hop A: 14 hdn hop 50% Berol va 50% Oleat natri. Oleat natri dugc tao ra bang
cach xa phong hoa axit oleic tinh khiét va sau d6 sdy kho thanh dang bot. Bot nay duoc tron
dong nhat hoa theo ty 1¢ trén voi Berol 2014 bang may khudy diia. Thudc duoc pha duéi dang
dung dich 1%.

Hdn hop B: 1a hdn hop 50% Berol voi 25% Oleat Natri va 25% dau hoa va mot it chat
tao nhil. Cac thanh phan trén ciing dugc khudy tron dong nhit bang may khudy diia. Thude
dugc pha dudi dang nhil tuong 1% bang may khudy tir.

Na,COj; 1a héa chat tinh khiét Trung Qudc dugc dung & dang dung dich 5%. Ho tinh
bot kiém hod ding ¢ dang dung dich 1% c6 cho thém kiém véi ty 18 tinh bot/NaOH bing
1/0,5.Thuy tinh 1ong Iy tir Cong ty Apatit va duoc dung dudi dang dung dich 1%.

2.3 Cach thurc thi nghiém

Céc thi nghiém tuyén ndi duoc tién hanh trong may tuyén ndi thi nghiém cta Pic
dung tich 11 véi nudc may Ha Noi. Cac san pham tuyén duoc loc chan khong, siy kho, can va
gia cong phan tich hoa xac dinh P,0s.

Trinh ty thi nghi¢m tién hanh nhu sau. Pau tién tién hanh thi nghiém diéu kién voi
thudc Berol va cac thudc diéu chinh khac theo so dd tuyén ndi vong hd nhu trinh bay & hinh
1. Dya trén cac gia tri thong s6 diéu kién t6i wu dbi voi Berol tién hanh cac thi nghiém vong
kin v&i cac chi phi thudc tap hop khac nhau.

3. Két qua

Két qua thi nghiém diéu kién véi thudc Berol duoc trinh bay tai bang 2.

Duya trén két qua ta nhan thdy cac thong s6 diéu kién t6i vu 14 : ndng do bun 300 g/l,
chi phi x6 da 500g/t, chi phi thuy tinh long 500g/t, chi phi tinh bot 300 g/t va chi phi Berol
600 g/t. Két qua tuyén tuong do1 phu hop voi két qua thir nghiém trén cong ty Apatit.

Ap dung cac thong sé diéu kién trén (trir thude tap hop) ta tién hanh cac so d6 vong
kin (hinh 2) véi cac chi phi thudc tap hop 1an luot 1a 400 g/t, 500 g/t va 600 g/t ddi véi ca
thudc Berol, hdn hop A va hdn hop B. Khéi luong méu liy 250g vi c6 tinh dén ting nong do
do tai tudn hoan. Chi phi thudc tap hop phan bd 80% tuyén chinh va 20% tuyén vét. Két qua

cac thi nghiém vong kin dugc trinh bay tai bang 3.
Mau quang dau

Xo6 da

Thuy tinh long
Tinh bot

Berol 2014

TUYEN NOI CHINH

Bot

\
TUYEN TINH Pusi

\/ \/

Tinh quéng apatit Trung gian

Hinh 1. So d6 thi nghiém diéu kién vong ho
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Mau quing dau

X6 da
Thuy tinh long

Tinh bot

Thubc tap hop -

TUYEN NOI CHINH

# Thude tap hop
\ 4 \
TUYEN TINH 1 TUYEN VET

Bot

A\
TUYEN TINH 2

4 A

Y

\j A\
Tinh quang apatit Puodi

Hinh 2. So do thi nghlem vong kin
Bdng 2. Két qua thi nghiém diéu kién vong hé véi thuoc tdp hop Berol
Cdc chi tiéu san pham tinh qudng tuyén noi

STT | Nong do Chi phi thudc tuyén, g/t Thu Ham Thuc
bun, g/l | X6 da Thuy Tinh bot | Berol | hoach, % | luong thu, %
tinh long P,0s, %

1 300 500 300 300 600 49,49 27,28 76,71
2 300 500 400 300 600 43,72 29,68 73,73
3 300 500 500 300 600 41,80 30,59 72,88
4 300 500 600 300 600 39,62 31,68 71,32
5 300 500 500 200 600 47,69 27,67 74,55
6 300 500 500 250 600 45,56 29,11 73,80
7 300 500 500 300 600 41,80 30,59 72,88
8 300 500 500 350 600 39,15 31,07 69,00
9 300 500 500 300 500 28,74 33,23 54,26
10 300 500 500 300 600 41,80 30,59 72,88
11 300 500 500 300 700 51,31 28,04 80,38
12 200 500 500 300 600 35,00 32,90 65,32
13 250 500 500 300 600 37,50 31,75 67,04
14 300 500 500 300 600 41,80 30,59 72,88
15 350 500 500 300 600 41,50 30,40 71,53

Badng 3. Két quda thi nghiém diéu kién vong kin véi cac thuoc tap hop
Cac chi tiéu san pham tinh qudng tuyén noi

STT | Chung loai Chi phi thudc tuyén, g/t Thu Ham Thuc
thubc tdp | X6 da | Thay | Tinh | Thudc tap | hoach, % | luong | thu, %
hop tinh léng | bot hop P,0s, %

1 400 43,29 32,64 80,33
2 Berol 500 45,15 32,14 82,53
3 600 45,72 31,85 82,99
4 400 44,52 32,15 81,64
5 |HénhopA | 500 500 300 500 45,87 31,65 82,98
6 600 46,17 31,47 83,59
7 400 41,35 32,85 77,56
8 | Honhop B 500 42,68 32,56 79,11
9 600 43,55 32,24 80,05
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4. Két luan

- Cac két qua tuyén cho thdy mau quing apatit loai 2 ving Mo Céoc c6 thé tuyén duoc
dé dang bang céc thudc tap hop c6 chira Berol 2014. Tir quing ban dau c¢6 ham lugng 17,55%
P,0s c6 thé thu dugc tinh quing apatit c6 ham lwong 31-32% P,Os v6i muc thuc thu trén
dudi 80%.

- So sanh két qua tuyén véi cac thude tap hop khac nhau cho thdy véi cing mot chi phi
thi hdn hop A cho tinh quing xau hon mét chiit nhung thuc thu cao hon so vé6i thude Berol.
D6i voi hdn hop B thi ngugce lai, tinh quang c6 chat lugng cao hon nhung thyc thu giam vai
phan traim. Tuy nhién céac chi tiéu ham lugng va thuc thu san pham déu trong khoang cao ¢
thé chap nhan duoc.

- Néu tinh rang gia ca cac thudc Oleat natri va dau hoa it hon déng ké so véi gia du
kién cua thude Berol thi phuong an phdi trén Berol véi cac thude trén cho phép tiét kiém
nhiéu chi phi tuyen quang apatit loai 2.

- Can tiép tuc nghién cliru t6i wu hoa ty 18 phdi tron trong cac hén hop trén dé giam ty
1¢ tham gia cta Berol nhung van gift nguyén dugce muc chi tiéu tuyén.

TAI LIEU THAM KHAO
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SUMMARY
Flotation of apatite ore type 2 Mo Coc — Lao Cai by collector mixture
containing reagent Berol 2014
Nguyen Hoang Son, Ha Noi University of Mining and Geology

The reagent Berol is a seletive collector for apatite in the flotation process of apatite
ore type 2 Lao Cai. The date from pilot and industrial tests has shown that from an ore sample
of 18% P,0s which was taken in area Mo Coc, an apatite concentrate of more than 30% P,0Os
could be received with high recovery. However the flotation cost is expected high because of
the high consumption (>600 g/t) and the high price of the reagent Berol. The aim of this study
is to investigate the ability to mix the reagent Berol with cheaper and available reagents in
Viet Nam in order to reduce the overall reagent cost. The two alternatives were the Mixture A
with 50% Berol and 50% Sodium Oleate and Mixture B with 50% Berol, 25% Sodium
Oleate, 25% Kerosene and a small amount of an emulgator. The flotation test was carried out
on an apatite ore sample taken from area Mo Coc. The test results have shown that the two
mixtures A and B gave the lower performance in comparison with Berol but the difference
was not high and acceptable.

Nguweoi bién tgp: TS. Pham Van Luan
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Tuyén tdp bdo cdo Hoi nghi Khoa hoc lan thir 21, Pai hoc M6 - Dia chat, Ha Ngi, 14/11/2014

NGHIEN CUU NANG CAO HAM LUQNG TiO,
TRONG TINH QUANG ILMENITE SA KHOANG BINH THUAN
BANG PHUONG PHAP BECHER

Phiing Tién Thuat, Truong Pai hoc Mo - Pia chat

Tém tit: Titan la kim loai ¢6 1y trong thdp nhwng dg bén cao. N6 ¢é kha ning chong
an mon nén duoc iing dung rong rdi trong hau hét cdc linh viee. Qudng titan Viét Nam
chii yéu la quang sa khodng bzen trong do khodng vt chinh chira titan la ilmenite.
Hién nay, hau hét cdc ddy truyén céng nghé ché bién titan chii yéu la tuyén khodng thu
dwoc san pham la tinh quéng ilmenite. Bdo cdo nay trinh bay nghién ciru sir dung
phirong phép Becher dé ning cao ham lwong TiO; trong tinh qudng ilmenite Binh
Thudn tir 52% lén tGi trén 80%. Phirong phdp nay dwa vao khd nang dn mon sdt cia
dung dich NH,CI dé tach sdt ra khéi TiO>. Theo d6, mau ban dau duoc thiéu hodn
nguyén sau dé dwoc hoa tach trong dung dich NH,CI. Cdc diéu kién hoa tich dwoc
nghién ciru nhw: nong d@é dung dich NH,CI, nhiét d hoa tach va thoi gian hoa tach.
Két qua bude dau cho thdy viéc sir dung phwong phdp Becher ¢é thé tach sdt ra khoi
TiO; trong tinh qudng ilmenite tic do ndng cao ham lwong TiO; lén t0i 83%, dap ing
yéu cau lam nguyén liéu san xudt titan kim logi, bt mau dioxit titan, thuéc boc que
han...

1. Mé& dAu

Titan 1a kim loai dugc ung dung rong rai trong hau hét cac linh vuc : Y hoc, quéc
phong, hang khong vii try, giao thong van tai... dioxit tian con dugc st dung lam chét tao
mau trong son. Tuy nhién & Viét Nam ta chua c6 mot nha may nao san xuat dugc titan kim
loai ciing nhu bot mau TiO, mic du nuée ta 1a nudc c6 ngudn tai nguyén khoang san titan
thudc loai 10n so véi thé gidi.

Quang titan Viét Nam chu yéu la quang sa khoang bién, trong d6 khoang vat chira
titan chu yeu la ilmenite. Hién nay cong ngh¢é ché bién loai quiang nay méi chi dung lai ¢ cac
khau tuyén khoang 13 chinh. Gan day da stir dung phuwong phap luyén xi dé san xuat xi titan c6
ham lugng TiO, 1én t&i 85%. Tuy nhién cong nghé nay tiéu ton dién ning 16n trong khi gia
dién nudc ta lai cao.

Trén thé giéi hién nay c6 nhiéu phuong phap ché bién quing titan nhung c6 trién vong
hon ca la phuong phap Becher. So d6 phuong phap dugc trinh bay trén hinh 1.1. Phuong phap
Becher gom ba cong doan chinh: Hoan nguyén, hoa tach va xur ly san pham sau hoa tach.

Diéu dic biét trong qua trinh hoa tach, sit kim loai trong ilmenite bj oxi héa thanh
Fe’" tuy nhién lai khong tao oxit hay hydroxit ma duoc ion NH4™ van chuyén ra ngoai dung
dich sau d6 méi tao thanh oxit sit c6 kich thuéc nhé min. Do d6, ngoai san phim chira TiO,,
ta con thu duoc san pham phu 13 oxit sit c6 kha nang xir Iy 1am bot mau.

2. Két qua nghién ciru
2.1. Méu nghién ciru
Mau nghién ciru 1a tinh quing ilmenite sa khoang Binh Thuan. Thanh phan héa hoc
mAu nghién ctru thé hién trong bang 2.1.
Bang 2.1. Thanh phdn héa hoc mau dau
Ham lugng %
A1203 F6203 FeO SlOz PzOs TiOz CaO MgO MnO CI‘203 ZI'OQ SO3
0,95 | 30,40 | 11,52 | 1,50 | 0,04 | 52,18 | 0,20 | 0,36 | 2,77 | 0,11 | 0,33 | 0,36
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Theo két qua phan tich, sit ton tai trong ilmenite & ca hai dang oxit FeO va Fe,0s,
trong d6 Fe,O3 chiém tdi 72.52% tong lugng oxit sat. Pi€u nay s€ thuan lgi hon cho qua trinh
hoan nguyén.

Tinh quang ilmenit

Than ¢

Thidu hodn nguyén

Tuyén tir

y

Finh quang ilmenil Than dur

hoan nguvén

'

Khdng khi Nghicn
R

Haa tach trong dung dich NHLCl

Phin chia bing xvelon thuy lyc

v v

Ba hoa tach Lang lgc

' . !

Khir sat dw bang H.SO, Bt oxit siit Dung dich NH4Cl

)

T,

] Hinh 1. So @6 phwong phdp Becher
2.2. Két qua thiéu hoan nguyén i

Qua trinh thiéu hoan nguyén duoc thuc hién trong diéu kién cach ly voi khong khi va
str dung cac bon ran lam chat hoan nguyén. Nhiét d6 hoan nguyén dugc khao sat tir 850°C tGi
1150°C.

Két qua hoan nguyén cho théy, trong khoang tir 850°C t&i 1100°C thi muc d6 hoan
nguyén tang theo nhiét dd, & nhiét do 16n hon 1100°C mirc dd hoan nguyén hau nhu khong
tang. Do d6 nhiét d hoan nguyén dugc chon la 1100°C.
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Hinh 2.1. Anh hwéng ciia nhiét g t6i hiéu qud hoan nguyén oxit sdt
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Mtrc d6 hoan nguyen st chi dat 84%, chimg t6 qua trinh hoan nguyen chua triét dé.
Nguyén nhén c6 thé do qua trinh hoan nguyén thyc hién trong trang thai tinh ciia vét li¢u, hon
nira thiét bi lai khong dam bao cach ly hoan toan véi oxi do d6 khong tranh khoi mot phan sat
bi oxi hoa tr¢ lai.

2.3. Két qud hoa tich

Céc ché @6 hoa tach duoc nghién ctru 1a ndng do dung dich NH4Cl, nhiét 6 hoa tach
va thoi gian hoa tach.

a. Nong do dung dich NH,CI

Nong dd dung dich NH4Cl dugc khao sat & cac muec: 1, 2, 3, 4, 5%. Viéc tang nong do
NH,4CI dong nghla Vo1 vige tang kha nang van chuyén sit ra kh01 1lmen1te Tuy nhién toc do
cua qua trinh con phy thugc vao téc do clia phan (mg dn mon sat. Ket qué cho thiy khi ndng
do dung dich NH4Cl tang tir 1 dén 3% thi hiéu qua hoa tach tang O ndng dd cao hon 3%, hi¢u
qua hoa tach khong tang, trong khi d6 lugng bot oxit sat lai g1am Do d6, dé vira dam bao hiéu
qua hoa tach, vira dam bao tan thu duogc sit dudi dang oxit, ndng do NH4C1 dugc chon 13 3%.

b. Nhiét do hoa tach

Nhiét do hoa tach ting s& ting tdc d6 ctia phan tmg hoa tach. Tuy nhién lai lam giam
kha nang hoa tan khi OXy (tac nhan cta phan tng hoa tach) trong dung dich, yéu t6 nay lai co
tac dung nguoc lai voi toc do phan tng.

Nhiét d¢ hoa tach duge khao sat & cac muc: 25, 40, 60, 70, 80°C. két qua cho thiy &
nhiét do thuong (25°C) hiéu qua hoa tach khong dang ke Hiéu qua hoa tach tang khi nhiét o
tang va dat t6i vu ¢ 70°C. O nhiét 6 cao hon 70°C hiéu qua hoa tach lai giam.

%TiO2 %TiO2
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70 70 e
/ 65

& *
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60 55
55 50
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e —_—
) Nong do NH,CI Nhiét do °C
Hinh 2.2. Anh huong cua nong do dung dich Hinh 2.3. Anh huong cua nhiét do hoa tach
NH,CI
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—
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Hinh 2.4. Anh hwéng ciia thoi gian hoa tach Hinh 2.5. San pham phy sau hoa tach (bot
oxit sat)
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c¢. Thoi gian hoa tach
Thoi gian hoa tach phu thudc vao toc do cua phan tmg. Toc d6 cua phan tng cang
nhanh thi thoi gian hoa tach cang ngan. Trong thi nghiém nay, thoi gian hoa tach s& duoc
tham do tir 4h dén 14h va cho két qua téi wu & 10h.
2.4. Xirly san pham sau hoa tich
Mau nghién ciru s& duoc thi nghiém véi cac ché d6 toi wu da néu ¢ trén. Sau qua trinh
hoa tach, hdn hop bun quing duoc dem di tuyén trong luc dé tach bot oxit sit. San pham chira
TiO, sau tach sit lai dugce xur 1y trong axit H,SO4 20% dé khir sit du. Két qua s& thu dugc san
phan c¢6 ham luong TiO; cao (83%).
Bang 2.2. Két qua hoa tach mau & ché dd téi wu

Mau dau Sau hoa tach
Mau dau Rutin nhan tao Thue thu
0 1 < 0 5 [V
(gam) (%)Ti0, (gam) (%)Ti0O, e (%)
30 52,18 16,5 73,25 77,21
Bang 2.3. Két quad phan tich mdu sau xir Iy axit
Trudc hoa tach axit Sau hoa tach axit
Khéi lwgng miu o Khéi lwgng miu o
(gam) ( A))TIOQ (gam) ( A))TIOQ
6,0 73,25 5,2 82,38

3. Két luin

- Str dung phuong phap Becher c¢6 thé niang cao ham lugng TiO, trong tinh quing
ilmenite sa khoang Binh Thuan.

- Mot s6 ché d6 cong nghé téi wru cho qua trinh ché bién:

e Nhiét 46 hoan nguyén oxit sat: 1100 °C

° Néng d6 dung dich NH4Cl: 3%

e Nhiét do hoa tach: 70°C

e Thoi gian hoa tach: 10h.

- Ngoal san pham thu dugc c6 ham lugng TiO, cao con thu duoc san pham phu 14 bot
oxit sit nho min. Tir 46 mé ra mot hudng nghién ctru méi vé viée st dung nguyén liéu nay
lam bdt mau.

- Mic du san pham thu dugc ¢6 ham lwong TiO, cao (83%), tuy nhién so véi nhiing
nghién ciru trén thé gisi thi hi¢u qua qua trinh chua that sy cao. Nguyén nhén la do qua trinh
hoan nguyén chua triét dé, sit con ton tai nhiéu ¢ dang oxit, lwong sit nay khong duoc tach ra
trong qua trinh hoa tach.

- Thyc thu san phim sau hoa tach chua cao. Diéu nay 1a do qua trinh phan tach trong
luc bt oxit sit chua hiéu qua.

’ Dé nghi tiép tuc nghién ctru dé c6 thé ap dung phuong phap Becher vao thuc té san
xuat.
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SUMMARY
TiO2 Upgrading of Binh Thuan ilmenite concentrate by Becher method
Phung Tien Thuat, Ha Noi University of Mining and Geology

Titanium is a lustrous transition metal with a silver color. It has low density and high
strength. It is highly resistant to corrosion even in sea water, aqua regia and in chlorine. It is a
metal that is widely used in most areas. Vietnam titanium ores are mainly of beach placer ore
type, in which the main titanium bearing mineral is ilmenite. Currently, most of titanium
processing technological lines are mainly concentrated on the cleaning stage, at which the
obtained ilmenite concentrates are low grade that make them unusable in many applications,
for instance in ferrochrome production. This paper presents the results of the study, which is
targeted to increase TiO, content of Binh Thuan ilmenite concentrate from 52% up to 80% by
Becher method. This method relies on the iron corrosion ability of the NH4Cl solution for
separating iron from TiO,. The study sample was leached in NH4Cl solution. The solvent
extraction regimes were studied and these included temperature, time and concentration of
NH4CI solution. Results of the study show that NH4Cl solution can be well used to extract
iron from the ilmenite concentrate and thus can increase TiO, content up to 80% or higher
that is satisfactory as feedstock for production of titanium metal powder, production of TiO,
pigments and for production of coating material for welding rods.

Ngueoi bién tdp: TS. Nguyén Hoang Son
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Tuyén tdp bao cdo Hpi nghi Khoa hoc lan thir 21, Pai hoc Mo - Dia chat, Ha Ngi, 14/11/2014

NGHIEN CUU QUA TRINH HOA TACH VA THU HOI BISMUT
KIM LOAI TU TINH QUANG BISMUT NUI PHAO, THAI NGUYEN
BANG DUNG MOI H,SO, + NaCl

Tran Trung T61i, Truong Dai hoc Mo - Pia chat
Pinh Pham Thai, Pinh Tién Thinh
Truong Dai hoc Bach khoa Ha Noi

Tém tit: Qudng Nii Phdo - Viét Nam thudc dang qudng da kim vonfram-fluocanxi-
dong-bismut, trong dé bismut ton tai chii yéu ¢ dang sunfua bismuthin Bi,S;. Hién nay
dir an Niii Phdo dang khai thdc va tuyén d@é thu dwege cdc tinh qudng riéng ré, trong dé
c6 tinh qudng bismut. Pé thu héi bismut kim loai tir tinh quang nay thi o Viét Nam
chwa c6 céng trinh nao nghién civu. Poi voi cde nude trén thé gidi, thiong sir dung
qua trinh hoa tach tinh quang trong dung dich HCI hodc H,SOy4 co thém ion clo. Dung
dich sau hoa tach thuong dwoc dwa di thu hoi bismut kim logi truc tiép bang qud trinh
xi mang héa, qud trinh két tinh, két tiia hodc qud trinh trao doi ion. Muc dich ciia bai
bdo la miéu ta kha ning hoa tan va thu hoi bismut kim logi tir tinh qudng bismut Niii
Phdo, Thdi Nguyén bang dung méi H:SO; + NaCl. Qud trinh hoa tich quing dwoc
khdo sdt ¢ khodng nhiét do tir 30 — 80°C véi nong @é dung méi hoa tach thay déi va
chdt oxy héa oxy, ¢ ty 1é R/L = %. Dung dich sau hoa tich dwoc dwa di lam sach va
thu héi bismut kim loai bang qud trinh ximdng béi phoi sdt. Dudi cdc thong sé cong
nghé 161 wu dd khao sat, hiéu sudt thu hoi bismut kim logi chung dat trén 94%.

1. Nghién ctru thwe nghiém
1.1. Mdu nghién ciru
Déi twong nghién ctu 1a tinh quang bismut tuyén ndi, thudc Cong ty ché bién quing
da kim Nai Phao — Thai Nguyén. Mau dugc say kho, tron déu va chia thanh nhiéu mau nho dé
thi nghiém va phan tich thanh phan vat chét, nhu bang 2.1 va 2.2.
Bdng 1.1. Thanh phdn khodng vt mau nghién ciru

STT Khoang vat Cong thirc Ty 1€ khoang vat (%)
1 Pyrit — FeS, FeS, 17-19
2 Pyrotin Fe S 20-22
3 Chalcopyrit CuFeS; 5-7
4 Bornit CusFeS4 3-5
5 Tal Mg3Si4010(OH)2 11-13
6 Bismuthine Bi,S; 8—-10
7 Thach anh Si0, 1-3
Bdng 1.2. Thanh phan hod hoc chinh mau nghién ciru
Thanh phan Bi Cu Fe,0; SiO, S Tp khac
% 10,05 4,40 44,65 3 32 5,45

1.2. Phwong phap nghién ciru

Muc dich cua bai viét 12 miéu ta dic diém qua trinh chiét tich Bi kim loai tir tinh
quang tuyen n6i mo Nii Phéo, hinh 1.1. Trong céng nghé thu héi bismut kim loai tir tinh
quang nay gom bbn qua trinh chinh: Hoa tach, lam sach dung dich sau hoa tach, xi mang hoa
thu hdi bot Bi sach va niu duc thoi bismut kim loai.
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Qua trinh hoa tach dugc thuc hién trong binh tam giac 250 ml, mdi mau hoa tach véi
khdi Iugng 50 gam va dugc khudy tron bang may khudy tir c6 hé thong diéu chinh nhiét do.
Phan tmg hoa tach chinh xay ra:

Bleg + 3HQSO4 + 6NaCl + 3/202 = 2B1C13 + 3H20 + 3Nast4+ 3S

Ngoal bismut hoa tan vao dung dich, con cé dong va sit cing tan dudi dang Cu®" va
Fe*". Dé cac ion kim loai nay khong anh hudng t6i qua trinh xi ming héa hoan nguyén bismut
tir dung dich hoa tach, can phai khir chung bang bot Bi theo phan tng:

3CuCl, + 2Bi = 3Cu + 2BiCl;

3FeCl; + Bi = 3FeCl, + BiCl;

Dung dich sau khi 1am sach dugc dem di thu hdi bismut kim loai bang qua trinh xi
méng boi phoi (bot) sat:

2BiCl; + 3Fe = Bi + 3FeCl,

Bismut thu duoc dudi dang bot min duge dua tach phoi sat bang ray, sau do lang, loc
va dem nau dac thanh thoi bismut kim loai.

| Tinh quing bismut |

¢
[ Héatichtuctifp |—»| Bi hoatach |
v

Duno dich chira BiCls
™

Tuven ndl dong

Bt bisrmut

Lam sach dung dich |

]
Phot sét ¢
| 3 ming héa |
)
Eim loai Bismut
Hinh 1.1. Luu trinh xu ly tinh quang bismut Nui Phao
2. Két qua va thao ludn
2.1. Nghién curu qua trinh hoa tach
Céc thong so khao sat trong qua trinh hoa tach gom nhiét do (T, C) thoi gian (t, h),
nong dd axit H,SO4 va NaCl va ty 1¢ ran — long. Két qua nghién ctru di xac dinh dugc hiéu
sudt hoa tach dat duoc 97% & ché do hoa tach: nong d6 H,SO, 150 g/l va NaCl 150 g/l ty 1€
R/L 14 1/4 g/ce, nhiét d6 60 °C, thoi glan hoa tach khoang 4h va c6 suc khi oxy nhu thé hién
trén céc hinh 2.1, hinh 2.2, h1nh 2.3 va hinh 2.4.
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170



100
100

= =
= <
utg i
=] <E. 94 T-"~"~~=°° A=~ =====5=~====- r===-=-=-= b D
o o
02 1_o____. I S [ deooo
90 : i : i 90 : : i
0 2 4 G 3 10 0 2 4 ] 3 10
Thi gian, b 153 sa LIR
Hinh 2.3. Anh hwéng ciia thoi gian t6i hiéu Hinh 2.4. Anh hwéng ciia ty 16 L/R
suat hoa tach toi hiéu suat hoa tach

2.2. Nghién ciru khir tap chét trong dung dich sau héa tich

Dung dich thu dugc tir moi lan hoa tach cua céc thi nghi¢m déu duogc gom lai dé sir
dung cho nghién ctru lam sach dung dich va thu hdi bismut kim loai. Qua trinh khtr ion Cu*"
va Fe’™ dugc tién hanh ¢ nhiét do thuong. Thoi gian khir ion dong chi khoang 30 phat voi
lwong bot Bi gép 1,2 1an so vai Iy thuyét. Con khir ion Fe®* thanh Fe*" phai téi 60 phut voi
luong bot bismut kim loai lay gap 1,4 1an so véi Iy thuyét, nhur thé hién hinh 2.5 va hinh 2.6.
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Hinh 2.5. Anh’hu"o:ng cua t‘hm glan den hi¢u Anh 2.6. Anh huong cua lwong bot bismut
qua khw Cu”" va Fe dén hiéu qua khir Cu’* va Fe'*

2.3. Thu héi bismut kim loai tiv dung dich sach
Pé thu duge bismut kim loai tir dung dich sau lam sach, s dung qué trinh xi mang

hoa bai phoi sat. Két qua nghién ctru da dat duoc hiéu sudt thu hoi bismut tir dung dich dat
99% & ché d9: thoi gian xi mang hoa 40 — 50 phut, khdi lwong phoi sét lay du gép 1,5 1an so
v6i 1y thuyét, hinh 2.7 va 2.8.
2.4. Néu dic théi

Bt bismut nhan dugc sau qua trinh ximang hod c6 ham luong 94 %Bi (Hinh 2.10)
duoc xAy kho roi dem ndu dtc thoi. Trong qua trinh ndu chay co cho thém chét tro dung x6 da
hoic Na,S dé khir cac tap chét di vao xi.
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Hinh 2.10. Anh bét bismut nhdn dwoc sau qua trinh xi mang hoa va sau khi nau diic thoi

3. Két luan

- P nghién ciru cong nghé thu hdi bismut kim loai tir tinh quing bismut tuyén ndi mo
Nti Phdo, Thai Nguyén. Cac qué trinh di nghién ctru trong céng nghé gém: qua trinh hoa
tach, qua trinh 1am sach dung dich hoa tach va qua trinh xi mang héa thu hoi bismut kim loai
tr dung dich sau lam sach.

- Pa nghién ctru cic thong s6 cong ngh¢ t6i wu cho cac qua trinh cé trong cong ngh¢ thu
hdi bismut kim loai tir tinh quing tuyén n6i mo Nui Phdo, Thai Nguyén. Dudi diéu kién
nghién ctru ndy da khang dinh duoc hiéu suét thu hoi bismut chung dat trén 94%.
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- Khi str dung dung mo6i hoa tdch H,SO4 + NaCl cho hiéu suit hoa tan dat (96 — 97)%
thip hon so véi sit dung dung méi HCI (hiéu suét trén 98%). Tuy nhién, qué trinh hoa tich
bang dung mdi H,SO, d& gay 6 nhiém mai trudng. Ngoai ra ta con co thé sir dung nudc bién
dé thay thé NaCl, s& kinh té hon cho cac dbi twong mo gan bién
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SUMMARY
Bismuth extraction from Nui Phao bismuth flotation concentrate
Tran Trung Toi, Hanoi University of Mining and Geology
Dinh Pham Thai, Dinh Tien Thinh
Hanoi University of Science and Techonogy

Ore mined from Nui Phao Mine, Thai Nguyen province of Vietnam, is a polymetallic
type of ores of copper-bismuth-fluo-calcite, in which bismuth exists mainly in sulfide form of
bismuthine Bi,S;. Currently Nui Phao Mining mines and and processes the ore to produce
different products including bismuth concentrates. In the world, for extraction of bismuth
from concentrate, the process of solvent extraction in HCl or in H;SO4 solution with
additional chloride ions is often used. The leached solution after solvent extraction is usually
sent for bismuth metal recovery by cementation, crystallization, precipitation or by ion
exchange processes. However currently in Vietnam, there were no works studied into
extraction of bismuth metal from bismuth concentrate. The main purpose of this study is to
characterize and to extract bismuth from flotation concentrate of Nui Phao mine. Selective
leaching of bismuth could be obtained at a temperature range 60 to 70 °C at a leaching period
of 4 h at concentration of 150 g/l of H,SOy4, 150 g/l of NaCl and oxidization agent O, using a
solid to liquid ratio of 1/4 g/cc. The pregnant leached solution is then treated by cementation
using Fe powder at pH = 0.5. Under the optimized conditions, the reached ultimate recovery
rate of bismuth was higher than 94%.

Nguoi bién tdp: TS. Nguyén Hoang Son
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