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Theo béo cao két qua khai thac than ham 10 nam 2025, nganh than Viét Nam, vdi nong cdt 1a Tap
doan Coéng nghiép Than - Khoang san Viét Nam (TKV) da duy tri da ting truong on dinh nham dam bao
an ninh nang lugng qudc gia véi san lugng dat gan 39 triéu tan. Hién nay, cong nghé khai thac 16 cho co
gii hoa ddng bo ha trén thu hoi than néc dang ap dung & mot s6 mé than ham 16 thude TKV tai Quang
Ninh. Tt khi 4p dung loai hinh cdng nghé khai thac nay, nganh than da dat duoc nhiéu thanh tuu dang
ké, gop phan khong nho trong vige dap Gmg nhu cau san lugng than 16n hang nam phyc vu phat trién cac
nganh kinh té cuia dat nudc. Tuy nhién, qué trinh str dung cong ngh¢ khai thac co gidi hoa cho thay hi¢u
qua thu hdi than noc & 16 cho chju anh huong truc tiép boi cach thire thu hdi than noc; ty 1é khAu - ha tran;
budc ha tran than noc. .. bay | 13 nhing ton tai ma khi cac 16 chg co gioi hoa khai thac cac via day dbc
thoai - nghiéng chua giai quyét duoc toan dién dan dén chua phat huy triét dé tinh wu viét cua loai hinh
cong nghé tién tién nay. Trong pham vi bai viét, nhom tac gla tién hanh nghién ciru cac g1a1 phap ky thuat
dé giai quyét cac van dé néu trén, dong thoi str dung phin mém PFC xac dinh ty 18 khau - ha tran hop 1y
cho via 7 mo than Ha Lam nham nang cao hiéu qua thu hdi than ndc cho 16 chg nay.

Tir khéa: cong nghé khai théc co gidi hoa; ty 1é khau - ha tran than néc; phan mém PFC

1. Pit van dé

Khai thac 16 cho an toan - hiéu qua, giam ton that toi da tai nguyén 1a muc tidu quan trong trong su
phat trién cta nganh cong nghiép khai thac than trén thé giéi, ciing 14 xu huéng tat yéu ciia nganh khai
thac than & Vlet Nam. Hi¢n nay, ¢ nudc ta, phuong phéap khai thac 16 cho ha trin 1a mot trong nhung giai
phap chii yéu dé khai thac via day va rat day. Két qua ing dung cho thay, a4p dung céng nghé ha tran khong
nhitng nang cao dugc san lugng, giam gia thanh khai thac than 16 chg, ma con nang cao tinh an toan trong
khai thac 10 chg. Theo dénh gia téng hop trit lwong than tai cac mé him 10 ving Quang Ninh thudc TKV,
trir lugng cac via day doc thoai va nghiéng chiém khoang 44,4% (Béo cao tong hop trir lugng dia chat
ving Quang Ninh ctia Tap doan Cong nghiép Than - Khoang san Viét Nam, 2012). Tir d6 ¢6 thé thay tinh
kha thi ctia cong nghé khai thac co giéi hoa ha tran thu hoi than noc & Viét Nam 1a rat 1on.

Trén thé gidi, cong nghé khai thic co gidi hoa ha tran thu hoi than néc da va dang ap dung rat phd
bién va dat duge nhiéu thanh tuu to 16n. O Trung Quéc, tai 10 chg 5318 khu Hung Long ctia mé than
Dién Chau, tac gia Hoang Phuc L& (Hoang L& Phuc, 2002) da dya theo diéu kién dia chat moé cua 1o cho
nay tién hanh nghién cutru, lya chon thiét bi co gidi hoa cho 10 chg, tir do6 tién hanh phan tich, théng ké
cac cach thie thu hoi than ha trin caa 16 cho nay. Py 1a co s¢ xac dinh cach thire thu hdi hop Iy nhim
nang cao hiéu qua thu hdi than noc cho 16 chg 5318. Ciing tai Trung Quéc, tac gia Luu Khic Cong (Liu
K, 2008) ciing da tién hanh nghién ctru ty 1& hop 1y giita khau va ha tran than néc. Qua nghién ctru, tac gia
két luan: 16 chg co gidi hoa ha trin thu hdi than néc dat hiéu qua tdi wu khi chiéu cao ha tran khong vuot
qué 3 1an chiéu cao khau & 16 cho. Tuy vay, cac 1o cho co gidi hoa ha tran thu hdi than noc ma cac tac gié
tai Trung Qudc dé cap o day déu co diéu kién dia chét tuong dbi t6t nhu: d6 bién ddi vé goc dbc va chidu
day via nhd; via gan nhu nam ngang; diéu kién da vach 6n dinh khong c6 hién tuong tut noc 16 guong;
via it c6 da kep. Ngoai ra, Trung Qudc di dua vao ap dung khai thac 10 chg bang cong nghé co gidi hoa
ha trin thu hdi than ndc tir hon 30 nim nén ¢ nhiéu kinh nghiém quy bau. Didu nay hién & Viét Nam
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chua c6 duoc do cong nghé khai thac tién tién ndy méi dugc dua vao thuc té san xuat tir nim 2015. Do
d6 ¢6 thé noi, tai Viét Nam, cac van dé néu trén hién chua c6 mot nghién ctru hoan chinh nao dé cap dén,
thuc té cho théy hién nay ¢ cac 10 chg co gidi hoa thu hdi than ndc, mire do tén that than trong cac 16 cho
nay con kha cao. Nguyén nhan chi yéu do cong tac td chirc san xudt, cong tac to chuc thu hdi than noc,
c4c van d& lién quan dén ap lyc mo... Vi vay, viéc ap dung cac bién phap k¥ thuat va nghién ciru cac giai
phap nham giai quyét cac van dé méu chét 1a con dudng tat yéu dé nang cao hiéu qua khai thac, qua d6
bao dam tinh thanh cong va wu thé cia cong nghé nay.

Trong pham vi bai viét, nhdm tac gia phén tich cac nguyén nhan va dé xuit giai phap ky thuat xtr Iy
chc van @& néu trén, qua d6 nang cao hiéu qua khai thac cho 16 cho co gidi héa ha tran thu hdi than néc
ctia via 7 mo than Ha LAm trong diéu kién dia chit mo tai Viét Nam.

2. Hién trang khai thac via 7 mé than Ha LAm

Trén co s& thanh cong ciia day chuyén 16 chg co gidi hoa via 11, thang 10/2016, Cong ty Than Ha
Lam tiép tuc dua vao ap dung diy chuyén cong nghé co giéi hoa dong b thir hai tai 1o chg 7-2 via 7 véi
cong suat thiét ké 1,2 triéu tin/ndm. Via 7 ¢ chiéu day trung binh 18,56 m, goc ddc via than tir 2° - 25°,
Lo cho str dung gian chéng ZF8400/20/32, may khau MG300/730-WD va mang cao SGZ630/264. Khu
vuc thiét ké c¢6 chiéu dai 10 cho 154m (twong duong 102 gian chdng), chiéu dai theo phuong 10 chg 750m,
chiéu cao khdu guong 3,0m; chiéu day 16p than ha trin trung binh 15,07m va budc thu hdi than ha trin
0,63m (Coéng ty C6 phan Tu van Pau tu Cong nghiép Vinacomin, 2013).
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L, Chiéu cao cao nhét, 3.2m
‘ Chiéu cao thip nhit, 2 m
» Tai trong lam viéc, KN

» Kiéu gian chong ha tran than
» Gian chong

(s
]

Hinh 1. Gian chéng co gidi héa ha tran thu hoi than néc via 7 mo Ha Lam

Thiét bi gian chdng va biéu dd td chirc san xuat dugc thé hién nhu trén Hinh 1 va Hinh 2. Thuc té khai
thac cho théy, khi sir dung céc théng s6 cua cong nghé khai thac & 10 cho va biéu d6 t6 chie nhu vay thi
chwa phat huy hét tinh uu viét ctia cac thiét bi co gioi hoa. Qua trinh khai thac biéu do t6 chc 10 chg lién
tuc bi pha v& do phat sinh nhiing sy ¢ lién quan dén viéc thu hdi than néc. Diéu nay can phai dugc giai
quyét triét dé nham nang cao hiéu qua khai thac cho 16 chg co gidi hoa via 7 moé than Ha Lam.

V6i biéu to chire nay, mot ngay dém duoc b tri 3 ca, khai thac theo 2 ludng, tuong tmg véi 2 chu ky
khau thuc hién trong ca 1 va ca 2. Mot ludng khiu khai thac bao gém céc cong viée: khau, chong gitr,
ha tran thu hdi than néc 16 chg véi tién d6 0,6 m/luéng; thu hoi vi chéng tai 10 van tai va lo thong gio.
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Cong tac kiém tra, bao dudng thiét bi co gidi hoa 16 cho duoc thuc hién vao dau mdi ca va toan bo ca 3.
Noi dung cong viéc bao gdm kiém tra tinh trang k¥ thuat, bao dudng va stra chita, thay thé phu ting (néu
can) dbi v6i may khiu than, gian chéng, mang cio, may chuyén tai, may nghién, bing tai, hé thong thiét
bi dién, hé théng bom dung dich nhil hoa, hé théng loc bui, hé théng cung cép dién, hé théng cép nudc,
hé thdng canh bao khi mé-tan, kiém tra ap luc gian chong... nham bao dam diéu kién lam viéc trude khi
tién hanh khéu than.
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3. Cac yéu t6 k¥ thuét dznh hwong dén hiéu qua khai thac 10 cho co giéi héa via 7 mé than Ha Lam

3.1. Cdch thikc thu hoi than ha tran

Hién nay, 10 cho sir dung cong nghé khai thac co giéi hoa ha tran thu hdi than néc trén thé giéi dang
dung cach thtc ha tran nhu: ha trin nhiéu 14n theo tht tu lién tuc cta dan chéng; ha tran nhiéu lan theo
thur tu so le cua dan chéng; ha tran mot 1an theo thir ty lién tuc cua dan chéng; ha tran mét 1an theo thu tu
so le cua dan chéng (Pham Buc Hung va cong su, 2018); (Balasubrahmanyam N, Budi G, 2022).

a) Cach thire thao than ha tran lién tuc nhiéu lan

bPéi vai phuong thure ha tran than noc nhiéu lan lién tuc, qué trinh dugc thuc hién theo thir tu cac gian
chéng 1,2,3... Cu thé, mdi 14n ha tran chi thu hoi khoang 1/2 dén 1/3 luwgng than ndc, do do sau 2 - 3 lan
ha tran s& hoan thanh qua trinh thu hdi. Phuong phap nay cho ty 18 thu hdi than noc cao do han ché 1an
da vach; tuy nhién, thao tac k¥ thuét phuc tap va téc do thu hdi cham (Bui Manh Tung va cong su, 2021;
Wang J. va cong sy, 2021; Vakili A., 2009).

Phuong thirc thu hdi than noc nay thuong duge ap dung trong diéu kién chiéu day than noc 16n va kha
nang sap dd ty nhién cua than néc kém. Quy trinh thu hdi duoc thue hién 1an luot tur gian chéng dau 10
cho dén gian chdng cudi 10 cho; trong mdi gian chdng, than dugc ha va thu hdi ting 1an cho dén khi gip
d4 pha hoa thi tién hanh dong cira thu hoi.

b) Cach thirc thao than ha tran lan lugt mot lan

Su khac nhau gitta phuong thirc thao ha nhiéu 14n va thao ha mot 1an thé hién & mirc do kiém soat ranh
gidi giita than va da pha hoa. P6i voi phuong thirc thdo ha nhiéu lan, ranh gidi than - da duoc ha xudng
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twong dbi dong déu; da pha hoa & 1an ha dau cia gian chdng thir nhét sé tién vao cira thio & cac 1an sau
chdm hon, qua d6 1am giam ty 1¢ 14n d4 pha hoa trong than thu hdi va nang cao hé sé thu hdi than. Tuy
nhién, phuong phap nay c6 nhuoc diém la téc do thdo than cham, d@)ng thoi thao tac ha tran phure tap va
kho khan hon.

Nguoc lai, phuong thirc thu hdi than ndéc mot 1an duge thue hién tudn tu theo thir tu cac gian chéng
(1,2, 3...). Toan bd qua trinh thu hdi than ndc dugce tién hanh trong mét 1an lién tyc. Uu diém cua phuong
phap nay la thao tac don gian, d& t6 chic thi cong; tuy nhién, nhuge diém 1a ty 18 thu hdi than noc thap
hon do muc d6 1an da pha hoa cao hon.

¢) Cdach thirc thu héi than noc so le mét lan

Loai hinh thu h6i than néc mot 1an va so le dugc thuc hién theo trinh tu 1, 3, 5... ciia dan chéng. Qua
trinh thu hoi than néc duge thuc hién mot 1an sau dé thao tac nay duogc lap lai ¢ trinh tu 2, 4, 6 cua gian
chéng. Kinh nghiém khai thac ¢ 10 chg ap dung loai hinh cong nghé khai thac va trinh ty ha tran than noc
nay cho thay thao tac trong dbi don gian va cé ty 1é thu hoi than néc cao.

3.2. Ty Ié khéu - ha tran

Ty 16 khiu - ha trin 13 ty sb gitra chidu cao khdu M1 va chiéu cao 16p than ha trin M2. Hién nay, trong
cong nghé khai thac tién tién, ty 1¢ nay thuong duoc ap dung theo cac mirc 1:1, 1:2 va 1:3 (Liu K., 2008).
Trudce day, viée xac dinh ty 1& khAu - ha tran chu yéu dua trén hé s roi rac Ks cta than dé xac dinh chiéu
cao khiu hop 1y. C6 gia thuyét cho rang, d6i vi cac via than day dén rat day, chiéu cao khau cang 16n thi
kha nang sap d6 va thu hoi than ndc cang thuan lgi, qua d6 lam tang ty 1é thu hoi chung cua 10 chg. Tuy
nhién, do bi gi¢i han bai kich thude thiét bi nhu gian chdng va méay khau, chidu cao khau khong thé ting
tiy ¥. Vi vy, trong diéu kién dia chat cu thé, viéc lua chon hop 1y ty 1& khau - ha trdn nhdm ning cao hiéu
qua thu hdi van 1a vin d& can tiép tuc nghién ciru.

Thoéng thuong, dbi vai cac via than mém yéu, kha nang pha huy va sap d6 ciia d4 vach tot nhung diéu
kién chdng giir hai dau 16 cho khé khan, hién tugng tut noc va 16 guong dé xay ra; do d6 can giam ty 1é
khéu - ha tran. Nguoc lai, ddi véi cac via co do cung trung binh tré [én, can tang chiéu cao khiu va mo
rong khong gian thu hdi phia sau dé nang cao ty 1é thu hdi than noc. Trong cong nghé khai thac co gidi
hoa ha tran thu hdi than noc, chiéu cao khau va ty 18 khau - ha trin c6 anh hudng truc tiép dén quy luat
sap d6 cua than ndc va da vach. Cac nghién ciru cho thdy qua trinh thu hdi than noc chiu anh hudng cia
nhiéu yéu td, bao gém: chiéu rong dam vach truc tiép, chiéu cao khau (ty 1€ khéu - ha trén), budc ha tran,
lyc lam viée cua gian chdng, goc sap d6 ciia than noc va phuong thire thu hdi than néc... Nhimg yéu td
nay anh hudng truc tiép dén ca ty 1é thu hoi va chat luong than thu hdi. Viée ting chiéu cao khiu dong
nghia voi viée giam chiéu cao than noc thu hoi, tuy nhién c6 thé 1am gia ting ap luc 10 chg, tham chi anh
hudng dén qua trinh pha v& va sap d6 cuia than noc. Quan hé giita chidu cao khau va hé sé bi pha v cia
than noc duoc thé hién qua ham s6:

Y= 1,8728.¢ 0-2494Mk (1-1)

Trong do:

Y: Hé s6 bi pha v& ctia than noc;

M,: Chiéu cao khéau & 16 cho.

Viée tang chidu cao khau lam gia ting mirc do pha v& ciia than noc va mé rong pham vi anh hudng cia
dam véch tryc tiép, qua d6 thiic ddy qua trinh pha huy va lam vun than noc. Do d6, lwa chon ting chidu
cao khdu mot cach hop 1y ¢6 thé tao diéu kién thuan lgi cho qua trinh thu hdi than noc. Tuy nhién, khi
chiéu cao khiu ting qua murc, hién tugng tut noc tai guong 16 chg co thé xay ra do ap luc da vach ting,
ddng thoi goc gdy cua than noc ciing ¢6 xu huéng 16n hon. Dicu nay khong thuan loi cho qua trinh thu
héi than, boi than noc ¢6 xu hudng trugt vé phia guong 16 chg, trong khi da pha hoa chiém ph!ﬁn khong
gian phla sau gian chong H¢ qua 1a khong chi lam giam chét lugng than thu hdi do 1an tap chat da, ma
con tiém an nguy co mét 6n dinh gian chong, nhu hién tugng xé dich hoic gian chéng lam viéc khong tai,
gdy bét 1oi cho qua trinh khai thac. Qu4 trinh nay dugc minh hoa trén Hinh 3 (Yuan 'Y, 2011).
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Hinh 3. Quan hé giita ty 1é khdu - ha tran than néc

Khi d6, chiéu cao t6i han bi sap db cua phﬁn than noc thong qua thyc nghiém tai hién truong khai thac

thdng ké duoc xac dinh bang cong thirc:
S ¢ " o "
M_ =M+ S+ Ltan(45" +¢/2) (1-2)

Trong do: o

M,: Chiéu cao khau guong, m;

S: Chiéu rong cua khu vuc thu hdi than noc phia sau 16 chg, m;

L: Chiéu rong cia xa dan chdng, m;

f: He ) gbc ndi ma sat cua cuc than;

¢: HE s6 nd 101 cua cuc than;

A: Chiéu cao cua ctra thao than, m;

M, Chiéu cao tGi han bi sdp d6 cua phém than néc, m.

Nhu vay, vin dé xac dinh cach thirc thu hdi than ndc va xac dinh giita ty 18 khéu - ha trdn hop 1y s&
g6p phan nang cao hiéu qua khai thac cho 16 cho co gidi héa via 7 mo than Ha Lam.

4. Nghién ciru xac dinh ty 1é khu - ha tran hop 1y cho 10 che co giéi héa via 7 mé than Ha Lam
4.1. Co s6 gidi quyét

Phan mém PFC 3.1 1a cong cy md phong phu hop cho viéc phan tich moi truong vat liéu ro1 khong
lién tuc cua dat da, dugc mo ta trong khong gian hai chiéu dudi tac dong cua tai trong tinh hoac dong
thong qua cac phan tir roi rac. Trong linh vyuc khai thac mo, dic biét 1a cong nghé co gii hoa ha tran thu
héi than noc, PFC 3.1 dugc sir dung hiéu qua trong viéc du bdo qua trinh sap d6 cua d4 vach va than ndc
trong 10 chg (Yuan Y., 2011; Shi Y., Ning Y., Qi Q., 2006). Trong pham vi nghién ctru nay, nhdém tac gia
st dung phan mém PFC 3.1 dé xay dung m6 hinh s6. Cac mé hinh duoc thiét 1ap véi cac gia tri chidu cao
khau khac nhau nhiam phan tich qua trinh lam viéc tai guong 10 cho va ty 18 ton thit than noc trong qué
trinh thu hdi. Qua trinh mé phong duge thuc hién tir thoi diém bat dau ha trin than ndc dén khi qua trinh
thu hdi than noc dat trang thai on dinh. Trong diéu kién via than rét day, cac mo hinh sb duoc xay dung
v6i cac chiéu cao khau khac nhau nham phan tich mdi quan hé gitra chicu cao khau va chiéu cao ha tran,
cling nhu anh huong ctia ching dén qua trinh thu hoi va chat lugng than ndc thu hoi, vai cac thong s6 mo
hinh dugc trinh bay trong Bang 1.
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Bang 1. Tham s6 ciia mé hinh 16 cho co gidi héa via 7 mé than Ha Lam

Chiéu day Chiéu cao Chiéu day than Ty 1¢ khéu -
STT . £ 2 X A
via, m khau gwong, m noc ha tran, m ha tran, m
Phuong 4n 1 (P.A1) 20 2.8 17.2 1: 6.14
Phuong 4n 2 (P.A2) 20 3.2 16.8 1:5.25

Thiét 1ap mo hinh 16 chg khai thac ha tran thu hdi than ndc véi chiéu cao mod hinh 40m, chiéu dai cua
mé hinh 1a 80m, mit bén ctia mo hinh 1a diéu kién dich dong ngang, phia dudi la diéu kién dich dong
thang dimg. Cin cir vao két qua quan tric thyc té & hién truong mé, phin than néc dugc chia thanh 03 16p:
16p trén, 16p gitta va 16p dudi, ban kinh céc khdi than noc sau khi phé hity tuong tmg 13 0,08m, 0,09m,
0,1m. Chiéu day vach tryc tiép ldy theo trung binh thyc t& cua via than 13 20m, phan thanh hai 16p dat da,
theo d6 16p dat da trén va 16p dat d4 dudi voi mdi 16p 14 10m, ban kinh khdi than ndc sau pha huy cia 16p
trén va 16p dudi 1an luot 1a 0,14m va 0,16m, ban kinh cac khéi than noc léy trung binh la 0,14m. Tham
s6 co 1y cuia dat da va didu kién dia tang ciia khu via 7 mo than Ha Lam thé hién trong Hinh 4 va Bang 2
(Pham Duc Hung va cong su, 2025).

Chiéu day M =20m, Cuong dé khang nén ¢ = 1595.5kG/em’; Goc ndi ma

Setket | st o= 34" Mat do y = 2.67T/m’
2 82 Coal Chiéu day M =2.82m, Cudng d6 khang nén 6 =222 27kG/em
Gocndimasat =32 ; Matdgy=1.41T/m
07 | g4riar | Chiéuday M =0.7m. Cudmg do khang nén o =1595 5kGf/em : Goc néi ma
sat =34 ; Matdéy =2.67T/m
Coal Chiéu day M = 9.3m, Cudng do khang nén ¢ = 222.27G/cm ; Goc ndi ma
9.30 sat =32 ;Matdgy=2.41T/m

o Chiéu day M = 0.47m, Cwdng d6 khang nén 6 =1595 5kG/em ; Goc ndi
62 Sét ket | ma sat p=34 ; Matdéy =2.67T/m

Chiéu day M = 2.88m, Cuong d6 khang nén 6 = 1595.5kG/cm ; Goc ndi

5 88 Viathan | ma sat =32 ; Matdéy = 1.41T/m

Sét kit Chiéu day M = 0.78m, Cwong d¢ khang nén 6 =1595.5kG/cm ; Goc ndi
0.78 ma sat =34 ; Matdéy =2.67T/m
Chiéu day M = 1.63m, Cuong do khang nén ¢ = 1595.5kG/cm ; Goc ndi
ma sat =32 ; Matdéy =1.41T/m

1.63 Via than

31 Bt kit Chiéu day M = 0.41m, Cuwong d¢ khang nén ¢ = 521kG/cm ; Goc néima
i sat =32 ; Matddy =2.67T/m
i Chiéu day M = 0.31m, Cwong d¢ khang nén 6 = 1595.5kG/cm ; Goc noi
ma sat =34 ; Matdéy =2.67T/m
Sét két Chiéu day M = 20m, Cuwong d6 khang nén ¢ =1595.5kG/cm ; Goc ndi ma

sat =34 ; Matdoy =2.67T/m

Hinh 4. L6 khoan dia tang LK1765 via 7 mé than Ha Lam
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Bdng 2. Théng s6 co 'y ciia dd va than via 7 mé than Ha Lam

Ten 16 hip tuyéns | idp cuvéns | trongiy | BARKiOh | TSIE | HEsd
op phap fuy puy : g3 hat/m do rong | ma sat
Gpa Gpa m

Lép than duoi 4 4 1400 0.08 0.35 0.5
Lép than gitra 4 4 1400 0.09 0.35 0.5
Lép than trén 4 4 1400 0.10 0.35 0.5
Lép trén vach truc tiép 12 12 2550 0.14 0.35 0.7
Lop dudi vach tryuc tiép 12 12 2550 0.16 0.35 0.7

a) Trang thdi ban dau ciia mé hinh b) Trang thdi ciia mé hinh sau lan thu hoi than néc dau tién

Hinh 5. Mo hinh tinh toan
4.2. Phén tich mé hinh sé

So v6i khai thac cac via day trung binh bang phuong phap ha tran, khi khai théc cac via rat day, do
chidu day than noc 16n nén khoang cach tir 16p than néc phia trén dén cira thao than xa hon so véi khu vue
da pha hoa phia sau gian chong Vi vay, da pha hoa phla sau ¢ xu hudng chay vao cura thao than trudc,
gdy can trd qua trinh thu hdi than va 1am ting ton that tai nguyen trong qué trinh ha tran.

Trang thai sdp do ciia vach khi ty 1¢ khau - ha 1:6,14 Viing ikng sudt tiép xiic ciia than va dat da
phd héa khi ty 16 khdu - ha 1:5,25
a) Khi chiéu cao khau guong 16 cho 1a 2,8m

b) Khi chiéu cao khiu guong 16 chg 13 3,2m

Trang thdi sdp dé ciia vach khi ty 1é khdu - ha 1:5.25 Viing iing sudt tiép xiic ciia than va dat dd phd
hoa khi ty I¢ khau - ha 1:5.25

Hinh 6. Trang thai khu vuc lo cho co gioi héa via 7 Ha Lam & hai phuong dan khai thac
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Tir trang thai ing suét tiép xtc co thé thay, phia sau gian chong hinh thanh mét Vung roi rac c6 dang
elip nghiéng. Trong ving nay, mg suét tlep xuc giita than va d4 pha hoa twong d6i nho Lay ctra thao than
lam trung tam, trang thai phan b6 nay gan twong duong vdi dang hinh vom; cang tién gan cira thao than,
(g sut tiép xuc cang giam. Diéu do6 cho thiy, khu vic gan ctra thdo than c6 muc dg dich dong cua than
va da pha hoa gan nhu 6 trang thi roi rac tyr do, tao diéu kién thuan lgi cho qua trinh thu hoi than. Qua
Hinh 6 c6 thé thdy, trong qua trinh ha tran than néc, ranh gi6i giita than va d4 pha hoa dugc hinh thanh
tuong d6i 1d rang. Qua trinh ton thit than khong xay ra dong déu trong timg chu ky thao than, ma mang
tinh tich lity qua nhiéu chu ky ha trin. Sau mot s6 chu ky nhat dinh, c6 thé xay ra hién tugng ton that tip
trung voi khdi lugng 16n trong ving pha hoa; trong mot sb truong hop, mot sd gian chdng co ty 18 thu hoi
cuc bd vugt mirc binh thuong do hiéu tng tich liy dong chay vat liéu. Do d6, quy ludt ha tran thé hién
tinh chu ky rd rét. Trong mdi chu ky ton that, d6 nghiéng cua ranh gidi giita than va da pha hoa c6 xu
hudng ting dan, chuyén tir dang goc nhon sang goc tii. Khi dat dén mot ngudng nhét dinh, da pha hoa co
thé xdm nhap vao ving than di bi dich dong, gay ra ton that cuc bo 16n; dong thoi ranh gidi giira than va
da pha hoa lai dugc tai thiét 1ap theo xu huéng goc nhon.

Két qua phan tich tir mo hinh s6 cho thay ty 1¢ thu hdi than néc va ty 18 1an d4 trong than thu hoi ddi
v6i cac phuong an khai thac ¢6 bude thu hdi 0,6m duoc trinh bay trong Bang 3 dudi day.

Bdng 3. Két qud thu hoi than ha tran tai hai phwong dn khai thac véi bude ha tran 0,6m/chu ky

S6 chu ky thu hoi than néc 1 2 3 4 5 6
Ty 1¢ thu hoi than noc P.AL; % 575.9 37.8 20.2 29.9 27.4 27.6
Ty 1¢ da 1An P.AL; % 3.86 48.45 62.9 54.9 52.7 56.27
Ty 18 thu hdi than noc P.A2; % | 735.33 47.13 44.93 47.63 50.71 42.66
Ty 1& da 1an P.A2; % 1.89 39.83 41.45 39.56 39.05 43.1
S6 chu ky thu hdi than noc 7 8 9 10 11 12
Ty 18 thu hdi PA1; % 33.7 412 61.2 342 29.9 50.4
Ty 1¢ dalan P.AL; % 47.4 54.5 43.6 34.1 51.73 37.58
Ty 18 thu hdi P.A2; % 4321 31.19 62.08 53.96 24.63 30.94
Ty 1é da 1an P.A2; % 42.62 50.15 34.39 36.6 57.21 50.06
S6 chu ky thu hdi than noc 13 14 15 16 17 18
Ty 18 thu hdi PA1; % 40.4 31.1 68.9 100.9 88.3 69.7
Ty 1¢ da 1an P.AL; % 46.05 49.93 31.58 23.54 26.07 31.59
Ty 18 thu hoi P.A2; % 48 74.03 84.31 73.72 30.1 55.81
Ty 1& da 1an P.A2; % 39.96 30.94 | 26.82 32.05 51.87 35.83
S6 chu ky thu hdi than néc 19 20 21 22 23 24
Ty 18 thu hdi PA1; % 40.52 25.63 78.1 130.1 199.86 146.3
Ty 1é da1an PAL; % 40.52 25.63 28.32 18.86 13.2 18.48
Ty 1¢ thu hoi P.A2; % 73.55 73.81 69.17 64.32 79.76 88
Ty 1¢ da 1an P.A2; % 30.21 29.72 323 33.57 29.56 2931
S6 chu ky thu hdi than noc 25 26 27 28 29 30
Ty 18 thu hdi PA1L; % 145.2 238.2 68.9 134.0 95.6 82.51
Ty 1é da 1an PAL; % 18.26 11.63 31.5 19.5 22.5 17.6
Ty 18 thu hdi P.A2; % 95.7 64.19 90.72 89.67 91.06 133.1
Ty 1¢ da 1an P.A2; % 25.52 33.38 26.47 27.07 26.64 19.32

S liéu trong Bang 3 cho thay, khi diéu kién khai thac vdi chiéu cao khau guong 2,8m va 3,2m, cling
budc ha tran 0,6m, thi ty 1& thu hoi than néc va ty 1¢ da 1an trung binh lan luot dat 77,46% va 35,24%
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d6i voi phuong an 2,8m; tuong tng 89,03% va 33,52% ddi véi phuong an 3,2m. Nhu vy, c6 thé thdy
rang, voi ty 1€ khau - ha tran 1:6,14, phuong an khai thac c¢6 chi€u cao khau guong 3,2m cho ty 1¢ thu hoi
than noc cao hon so vdi phuong an co6 chiéu cao khau guong 2,8m. Tiép tuc thay doi budc ha tran cua hai
phuong an khai thac 1én 1,2m, két qua thu dugc dugc trinh bay trong Bang 4 dudi day.

Bdng 4. Két qua thu hoi than ha tran tai hai phwong én khai thac véi bude ha tran 1,2m/chu ky

S6 chu ky thu hdi than néc 1 2 3 4 5 6
Ty 18 thu hdi than néc PAL; % | 550.6 36.8 21.2 29.6 25.6 26.6
Ty 16 da 1an P.AL; % 4.86 49.45 64.9 55.9 53.8 57.27
Ty 18 thu hdi than noc P.A2; % | 377.56 | 38.78 | 45.22 50.05 48.16 76.47
Ty 1& d4 1an P.A2; % 2.9 31.69 | 25.75 24.53 17.75 13.04
S6 chu ky thu hoi than néc 7 8 9 10 11 12
Ty 1& thu hdi PA1; % 31.7 40.2 61.5 32.6 29.6 50.8
Ty 1é ¢4 1an P.AL; % 48.4 55.65 | 43.68 34.19 5278 38.59
Ty 18 thu hdi P.A2; % 106.98 | 99.23 | 86.84 70.94 82.18 126.1
Ty 18 da 1an P.A2; % 13.55 7.72 8.31 16.5 6.66 8.52
S6 chu ky thu hoi than néc 13 14 15 16 17 18
Ty 1& thu hdi PA1; % 41.8 33.1 65.6 103.9 90.3 70.1
Ty 1& da 1an P.AL; % 46.05 | 49.93 | 31.58 23.54 26.07 31.59
Ty 1¢ thu hoi P.A2; % 8.72 15.61 18.22 18.24 14.83 22.21
Ty 1& da 1an P.A2; % 23 24 25 26 27 28
S6 chu ky thu hdi than néc 19 20 21 22 23 24
Ty 1& thu hdi PA1; % 48.9 41.2 79.1 129.1 200.1 145.6
Ty 1é da 1an P.AL; % 41.56 | 26.66 69.9 136 96.6 83.58
Ty 18 thu hdi P.A2; % 55.88 | 4279 | 124.66 | 74.16 112.5 105.3
Ty 1& d4 1an P.A2; % 40.52 | 26.81 11.42 17.4 12.56 14.14
S6 chu ky thu hoi than néc 25 26 27 28 29 30
Ty 18 thu hdi PA1; % 111.6 | 2392 69.9 135 95.6 70.8
Ty 1é da 1an P.AL; % 1926 | 13.63 325 19.8 22.8 19.6
Ty 18 thu hdi P.A2; % 113.7 173 214.2 99.2 77.9 74.1
Ty 1& d4 13n P.A2; % 12.36 8.67 7.14 13.92 17.23 17.6

Két qua trong Bang 4 cho thdy, v&i bude ha tran 1,2m, ty 1é thu hoi than ndc va ty 1é da 1an trung
binh lan luot dat 91,99% va 16,37% db6i véi phuong an chiéu cao khau guong 2,8m; tuong tng 89,88%
va 18,48% do6i voi phuong an chiéu cao khau guong 3,2m. Véi ty 18 khau - ha tran 1:5,25, ¢6 thé thdy
phuong an khai théc véi chidu cao khiu guong 3,2m cho ty 1& thu hdi than néc cao hon so véi phuong an
chiéu cao khiu guong 2,8m.

5. Két luan

Viéc tang chiéu cao khiu lam gia ting mic d6 pha v& ciia than néc va mé rong pham vi anh huong
ctia dam véch tryuc tiép, qua do6 thuc day qua trinh phé hiy than noc. Tuy nhién, khi chiéu cao khau ting
qua mirc, hién twong tut ndc tai gwong 16 chg ¢ thé xay ra do ap luc da vach gia ting, kéo theo sy gia
tang goc gdy cua than noc. Khi do, than noc ¢6 xu hudng truot vé phia guong 16 cho, trong khi da pha
hoa chiém khong gian phla sau gian Chong Diéu nay khong chi 1am giam chat luong than thu hdi do 1an
tap chat d4, ma con tiém 4n nguy co mét 6n dinh gian chdng, nhu hién twong xé dich hodc gian chong
lam viéc khong tai, gay bat lgi cho qué trinh khai thac. Hién nay, mé than Ha Lam dang khai thac hai t6
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hop 10 cho co gidi hoa ha tran thu hdi than ndc tai via 11 va via 7. Dé khac phuc hién twong tut noc, 16
guong, dong thoi dam bao mirc d6 pha v& than noc hop 1y, tai 1o cho via 11 di 4p dung chiéu cao khiu
2,6m, chiéu cao thu hdi 9,4m, tuong ung ty 1é khéu - thu hdi 1:4,6; bude ha tran 1,2m/chu ky. Két qua
thdng ké cho thay ty 18 thu hdi than néc trong qua trinh khai thac ludn dat trén 90% tai 10 chg via 11 mo
Ha Lam (Cong ty Than Ha Lam, 2016).

Do via 7 va via 11 ¢6 cac diéu kién vé da véch, tru, ciu tao via than tuong déng nhau, két hop voi két qua
thu duoc trong thoi gian khai thac via 11 va qua trinh diéu chinh chiéu cao khiu trong 4 thang dau nam 2017
tai 16 cho via 7 mo Ha Lam cho théiy, voity 1€ khéu ha tran 1/5,25 cho hiéu qua thu hdi than noc rat kha quan.

Tir két qua thong ké cho thay, khi ap dung cac ty 1& khau - ha tran khac nhau, ty 1& thu hoi than noc
cling bién dong tuong tng. Pong thoi, ton that theo chu ky khong dong déu, dan dén khéi lugng than thu
hdi trong timg chu ky ¢6 su chénh 1éch. Diéu nay chi ra qua trinh ha trn giira cac chu ky chua can bang,
phan anh su thiéu ddng bo giita cong tac khau va ha tran. Trén co s¢ do, c6 thé sir dung phuong sai cia ty
1¢ thu hoi than néc 1am chi tiéu danh gia mirc d6 6n dinh va can ddi trong qué trinh ha trin.

Kinh nghiém ap dung cong nghé co gidi héa ha tran tai Trung Qudc cho thay, ty 1¢ khau - ha tran
thuong khong vuot qua 1/3. Piéu nay khac biét so vdi cac 16 cho ap dung tai via 11 va via 7 cia mo Ha
Lam. Sy khac biét nay chu yéu do diéu kién dia chat: tai cdc mo & Trung Quéc, ham lugng da kep trong
via than thdp hon, do d6 chiéu cao khiu guong c6 thé dat gia tri 16n hon (t6i da khoang 6,3m), trong khi
tai Viét Nam, chiéu cao khau guong thu’ong khong vuot qua 3,0m. Bén canh do, kha nang triét tiéu ap
luc tya tai cac 10 cho ¢ Trung Qudc tt hon, gitip han ché hién tuong tut noc va 16 guwong, qua d6 dam
bao an toan khai thac. Nguoc lai, tai Viét Nam, hién tugng nay van chua dugc kiém soat triét dé. N goai
ra, diéu kién than va da vach tai Viét Nam cha yéu thudc loai cting trung binh, c6 xu huéng dé sap da,
diéu nay vua tao thuan lgi cho cong ngh¢ ha tran thu hdi than noc, vira lam cho qua trinh kiém soat 6n
dinh 16 chg tro nén phirc tap hon. Nhitng yéu t6 trén 1a nguyén nhan chu yéu din dén sy khac biét vé ty
1¢ khau - ha trin tai 10 cho co giéi héa via 7 va via 11 mo than Ha Lam so vdi cac mo ap dung cing cong
nghé trén thé gidi.

Két qua tir Bang 3 va Bang 4 cho thiy, phuong an khai thac voi chiéu cao khau guong 3,2m va bude
ha tran thu hoi than néc 1,2m/chu ky cho ty 18 thu hdi than noc cao hon so véi cac phuong an con lai.
Trong thyc té, 16 cho co gidi hoa via 7 mé than Ha Lam dang 4p dung chiéu cao khiu guong 3,0m va budc
ha tran 0,6m/chu ky. Ty I¢ thu hdi thue té tai 10 cho nay dat khoang 85% - 87%. Nhu vay, chiéu cao khiu
guong thyc té 3,0m (phu hop vai diu kién 1am viéc t6i uu cua gian chdng da Iya chon) va chiéu cao khiu
theo md hinh dé xuat 3,2m khong tao ra su khac biét dang ké vé ty 1& thu hdi va chat lugng than noc thu
hoi. Tuy nhién, budc ha trdn 0,6 m/chu ky tai 10 cho hien tai chua thuc sy toi uu theo két qua mo phong.
Pay c6 thé 1a mot trong nhung nguyén nhan khlen t6 hop co gidi hoa 16 chg via 7 mo Ha Lam chua dat
duogc hidu qua khai thac t6i wu. Do dé, cn tiép tuc nghién ctru va hiéu chinh ché do khai thac, trong do
xem xét Iya chon chiéu cao khdu khoang 3,0m va budc ha tran 1,2m/chu ky nhiam huéng téi tdi wu hoa
hiéu qué thu hdi than néc cho 16 chg nay.
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