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MUC LUC
~J KHOA HOC VA CONG NGHE MO

< Nghién citu cong nghé tuyén tro xi cGa nha may
nhiet dien Vinh Tan, Binh Thuan

< Phuong phap tinh dich chuyén clia khéi dat da
xung quanh duong lo co tinh dén su bo roi cda
dat da

» Nghién ciiu tuyén ndi c3p hat thd quang fenspat md
Ngot-Ph Tho trén thiét bi fuyén tng sdi thi nghiém

% Xay dung oo s& di lidu dia chat md than Khe
Cham | bang phan mém Surfer 11.0 dé khai thac,
danh gia cac via than

< Nghién ciiu thu hoi cat thach anh tir quang thai
sa khoang fitan Vinh Thai-Vinh Ta dé lam cat duc

< Thuc frang khai thac cac mo da véi lam vat liéu

xay dng tai inh Bolikhamxay-CHDCND Lao va
mot s6 dinh hudng phat frién bén ving

< Nghién ciiu cong nghé tuyén ndi chon riéng quang
sencit Son La

< Nghién cdu Ung dung nang lugng mat tréi va hoa
dong bo ludi dién 6 kV G cac xi nghiép md ving
Quang Ninh

< Thigu hoan nguyén guang tinh ilmenit trong tang
cat @6 inh Binh Dinh

< Nghién ciiu xac dinh diéu kién gay né bau khéng
khi mo khi van hanh mang dién ha ap 660 V
trong mo ham 16

< Nghién clu giam ham luong than trong tro xi cla
nha may nhiét dién Pbéng Triéu

< Ung dung thuat toan riing ngau nhién dé du bao
song va dap khoéng khi sinh ra do né min trén
mo than Déo Nai

< Ung dung bién ddi Fourier nhanh dé& xac dinh tan

sO dao ddng riéng cla may khoan xoay cau

Cbl-250T

Xac dinh mirc d6 dap v8 dat da né min hap ly

cho cac mo da vat liéu xay dung khu vuc Ba

Ria-Ving Tau

< D& xudt mdt s6 gidi phap ky thuat cong nghé nham
giam ton that trong khai thac than ham 1

*
l'*-l

< Anh hudng cla dong hén hdp hai pha ran-1dng
dén cot ap cla bom ly tdm tai cdc nha may
tuyén than Quéang Ninh

3 KHOA HOC KINH TE VA QUAN LY NGANH MO

< Phat trién bén viing nganh thép nhin tor goc do
“bling nd” cac Du &n thép tai Viét Nam

< Thuc trang gia thanh, gia ban than, du bao gia
than trong nudc va nhap khau vé Viét Nam

% Mot s0 gial phap hién dai h6a khai thac than 16
thien nham dap (ng san luong dén nam 2020,
co xét dén trién vong nam 2030

% Xay dung van hoa an toan trong doanh nghiép
mo - Nén tang phét trién bén viing

~J THONG TIN KHOA HOC-KY THUAT NGANH MO

 Tin van nganh mo thé gidi

H6 Ngoc Hung
va nnk

Nguyén Van Quang,
Nguyén Chi Thanh

Nguyén Hoang Son
va nnk

Khuong Thé Hung
va nnk

Nguyén Bao Linh

Phonepaserth
Soukhanouvong

Nguyén Thi Quynh Lién
va nnk

H6 Viét Bun

Nguyén Hong Quan
va nnk

Nguyén Hanh Tién

Nguyén Thi Phuong
va nnk

Nguyén Hoang

va nnk

Lé Ngoc Ding,
Pang Van Chi

Tran Quang Hiéu,
Lé Cbong Vi

Nguyén Van BPung,
L& Dldc Nguyén

Vi Nam Ngan

va nnk

~ Nghiém Gia,
Nguyén Quang Dlng
Nguyén Tién Chinh

Luu Van Thutc,
L& Cong Cudng

Phung Quéc Huy,
Bui Viét Hung

Plrc Toan

Anh Bia 1: Thédp giéng dirng Nui Béo-1 (anh Thanh Phuong)
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KHOA HOC VA CONG NGHE MO

XAY DUNG CO SO DU LIEU DIA CHAT MO THAN KHE CHAM |
BANG PHAN MEM SURFER 11.0

PE KHAI THAC, PANH GIA CAC ViA THAN

KHUONG THE HUNG, NGUYEN TIEN DUNG,
NGUYEN VIET NGHIA - Trwworng Pai hoc Mé-Dia chat

rong th&i gian gan day, viéc xay dwng co s&

]

dung phuc vu cho viéc danh gia tai nguyén
khoang san ndéi chung va mo hinh hoa than khoang
noi rieng dap wng Kkip thoi viéc quan ly, khai thac
théng tin nhanh, day du va chinh xac, gidam thiéu
rui ro trong qua trinh khai thac cua xi nghiép mo va
ohat trién kinh té-xa hdi ngay cang tré nén cap thiét
hon [2], [3]. Bai viét tap trung xay dung co s& diy
liéu dia chat mé than Khe Cham | trén phan mém
Surfer 11.0 két hop MS Office phuc vu cho viéc
khai thac va danh gia cac via than dwoc dat ra nhw
mot vi du dién hinh.

1. Pac diém va yéu cau cua co s& dir liéu dia
chat mo

Cong tac nghién ctu dia chat tai mot md
khoang san bat ky phai dwoc tién hanh mot cach
thwérng xuyén trong sudt qua trinh hoat dong cua xi
nghiép mo nhw: thu thap, nghién ctru, phan tich va
tbng hop tai liéu dia chat tir khi bat dau xay dwng
md cho dén khi nglrng khai thac. Do vay, cac di
liéu nhw: ban doé dia chat mé, ban dd dang tri, mat
cat va binh do tinh tri¥ lwong..., 1a nhirng tai liéu
ban dau quan trong cho thiét ké va xay dwng xi
nghiép ma. Vi 1& do, co s& dir liéu dia chat mé vira
mang tinh ké thira vira mang tinh cap nhéat nén no
thé hién dwoc tinh khach quan va sat thyc nhat voi
thwe té san xuat. Véi tiéu chi dat ra khi xay dwng
co s& di¥ liéu dia chat mé 1a phai co tinh mé (dé
cap nhat), than thién, dé s dung tlr 6, méi co thé
dap rng va ng dung ddi véi cac doanh nghiép
san xuat than. Trén co s& muc tiéu va tiéu chi
dwoc dat ra, ching t6i da lwa chon phan mém
Surfer va MS Office dé xay dwng hé thdong co sé
dir liéu dia chat ma.

Khi xem xet hé théng di¥ liéu dia chat mé cho
thay, c6 hai loai di¥ liéu chinh: dir liéu khdng gian

dir lieu (CSDL) bang cac phan méem (ng

Email: khuongthehung@humg.edu.vn

va dir lieu phi khéng gian. D lieu khong gian
gdm: cac dbi twong ban vé nhw ban dé dija hinh,
ban do dia chat, ban dd vi tri cdc cong trinh, ban
vé cac mat cat dia chat,... cac di¥ liéu nay dwoc
quan ly bang toa dd va dwoc chia thanh cac 16p
thdng tin khéng gian. D liéu phi khédng gian gom:
Cac dbi twong dang text nhw cac bao cao dia
chat, cac thdong sb thudc tinh clia cac doi twong
khong gian: tén dworng quodc 16, dia danh, tén
sbng, cao dj, tén dwrt gay,...) va cung dwgc chia
thanh cac lop thong tin.

2. Xay dwng co’ s& div liéu dia chat mé than
Khe Cham |

Co s& dir lieu dia chat mé than Khe Cham |
dwoc xay dwng tir tai liéu thdm do dia chat va khai
thac, ban db dia hinh, sb liéu chiéu day cac tang
dat da va céu trac dia chat khu mé, dwoc tong hop
tlr cac tai liéu da c6 qua cac thdi ki, cd hiéu chinh
bd sung cac tai liéu khao sat thuc té, két qua quan
trac [6]. CAu truc CSDL dia chat mé Khe Cham |
gém phan chinh 1& CSDL dia chat quan hé (Relational
geological database) khoang sang Khe Cham | voi
cac bang di¥ liéu lién két trong 1 file Khechaml.xisx;
Pong thdi cac loai théng tin dir liéu khac nhau nhw
chiéu day than, chiéu day lop da kep, so I6p kep,
pha hly kién tao,... dwoc sap xep thanh ngan hang
théng tin dir lieu dang cay thw muc.

Co s& di¥ liéu dia chat quan hé dwoc xay dwng
b&i phan mém Office rat thong dung la Microsoft
excel, v&i tén va dinh dang file la Khechaml.xlIsx.
bay la dinh dang phu hop Vol hau hét cac phan
mém tich hop qudc té trong ngdnh mo, dia chéat
nhw  Surfer, Rockwork, Surpac, GeolLynx,
Techbase,.. Dong thoi co thé xay dwng CSDL truc
tiép tr cac phan mém chuyén dung.

Cac budc xady duwng CSDL trén Microsoft excel
gdm tao bang, m& bang, nhap dir liéu: kh&i dong

CONG NGHIEP MO. S0 6 - 2017 m




la I lu KHOA HOC VA CONG NGHE MO

phan mém Microsoft excel, st dung (click) chon
New, chon blank Workbook; chon New sheet, dat
tén cho dang CSDL,; dat tén va vj tri thw muc cho
CSDL. CSDL bao gdom céc ban ghi va t&p (record &
file) c6 quan hé logic v&i nhau, cu thé la cac bang
nhw: bang toa dé miéng 16 khoan (Collar), bang cot
dia tang 16 khoan (Log), bang phéan tich mau theo
khoan (Samp), va nhiéu bang khac theo nhu cau.

D& liéu dwoc sap xép trong bang theo ciu trdc
hang va c6t (Row & Column), con goi la Ban ghi va
Trvong (Record & Field). Hang thé hién sb liéu
tong wng bat dau tir tén 16 khoan (Hole Id), con
cOt thé mét loai dir liéu ndo dd theo céac 16 khoan
hay cac vi tri khac nhau trong cung mét 16 khoan.

Cau tric div lieu cac bang chinh trinh bay trong
Bang 1.

Béng 1. CSDL dja chat quan hé mé Khe Cham | trén phdn mém Microsoft excel

—_—— —

= — -— - = e -
—_

M,m 4 A B | ©c g E SR H ]
1| TT | Tayen |Tem LK X Z Ak M G
2| 1 | XB | 2718 |452763.84 | 2328941.45 [103.08(15.81|  3.83 5.15
| 2 2587 | 452756.49 | 2328794.70 [112.76 | 28.31 1.78 544
4] 3 KC58 | 452756.19 | 2328709.19 [130.69[32.18|  0.90 5.45
5] 4 2501 | 452756.92 | 2328640.08 | 1344 [29.12|  3.37 5.58
6| 5 XI | 2598 |453013.75] 2329440.79 | 33.15 [27.98|  0.63 559
7| 6 KC63 | 453010.41 | 2329204.75 | 93.79 [1835|  0.96 5.97
u LT KC45 | 453028.85 | 2328982.33 | 97.18 | 4.6 1.50 6.19
o| 8 KC27 | 453010.62 | 2328872.15 | 92.71 [21.52]  0.03 6.44
1] 9 BS43 | 453006.21 | 2328816.46 | 78.78 0.03 6.58
11| 10 2531 | 453003.64 | 232874027 | 62.44 | 16.84|  1.29 6.65
AL 377 | 453007.58 | 2328578.85 | 74.19 | 5.55 1.70 6.73
13| 12 | XIb | KCA0 [453289.03 | 23294256 | 43.14 | 891 2.04 7.03
14| 13 2534 | 453284.03 | 2329248.13 | 57.44 [2691]  3.58 7.05
15| 14 KC60 |453284.81| 2329164 | 98.57 [15.12] 042 7.22
16| 15 2528 | 453288.44 | 2329037 [114.62] 4.01 1.86 725
17| 16 KC01-10 453263.84 | 2328909.81 [10822] 447 | 152

3. Cac rng dung co s& dir liéu mé than Khe
Chaml -

Ung dung co so dir lieu la xo Iy thong tin tao
nén cac san pham can thiét. Cac san pham c6 thé
o dang bao céo (van ban, biéu bang) hay do hoa
(ban @0, mat cat, hinh anh, dd thi,...). Mot sd rng
dung co ban la: tinh toan thong ké va phan tich dia
chat, trac dia, mé hinh hoa cu tric via than, thanh
lap ban d6 dia hinh, thach hoc, dong dang, thanh
lap mat cat, tinh toan tri® lwong va khéi lwong, xi»
ly s0 liéu do dac trac dia va quan trac dich chuyen
tinh toan 6n dinh bd mo,. . Trong khudn khd bai
bao, dwoi day la minh hoa mot sO két qua xtr ly div
liéu vé xay dwng va hién thi md hinh 3D b& mat
dang tru dang vach via than vé&i viéc rng dung
phan mém Surfer 11.0.

Viéc trinh duyet file va stra doi di¥ liéu co thé
thwee hién trong clra sO Windows Explorer hoac
siéu lién ket cia Windows, hodc tir cac phan mém
wng dung thong qua duong dan. Thw muc dia hinh
lwu trle ban d6 s6 va cac file md hinh sé dé cao
(DEM) dia hinh theo cac nam.

m CONG NGHIEP MO. SO 6 - 2017

3.1. Xay dwng bé mét dang tru via than trong
khong gian 3D

Dé xay dwng bé méat dang try via than trong
khong gian 3D, voi hé thdng dir liéu dia chat mé CO
thé slr dung phan mém Surfer. Day 13 phan mém
chuyen dung cho cong tac xay dwng bé mat dang
tru tr mot s6 diém cao do dwoc thong ké theo cbng
trinh khoan. IVluc tiéu clia phan mém nay la chia

déu khu vuwec can thé hién (Xm,m, Y i A e ¥ max)
thanh tap tin lwéi dir liéu gom cac hang va cot tuy
theo sw lwa chon cua ngwou st dung. Sau do, dwa
vao cac thuat toan néi suy dé tinh gia tri d6 cao cho
cac diém nut cta lwdi trén co s& cac diém dé cao
da biet. Nhw vay, bé mat dang tru via than s€ dugc
thé hién bang cac hinh hdp ch* nhat ma méi hinh
dwoc thé hién bang toa do clia bon diém nuat.

Pé co thé chay bang phan mém nay can phai ¢
tép div liéu “*.dat’ thé hién ba cot x, y, z va phai
hiéu chinh dé& qua trinh noi suy tep lwoi bé mat
phan anh trung thure bé mét dang tru that cla via.

Bé mat dang tru 3D via than V13-1 ctia md Khe
Cham | duwoc trinh bay & hinh H.1.



23296007

2329400~

2329200~

2329000~

2328800~

2328600-

KHOA HOC VA CONG NGHE MO

-
-

e

H.1. Bé méat dang tru via than V13-1

mo Khe Cham | dwdi dang 3D

CNM

3.2. Xay dwng ban dé dang day trong Surfer

Hiéu qua khai thac phu thudc cha yéu vao céc
yéu td anh hwdng dén cong nghé s dung. Doi vOi
coéng nghé co gidi hoa khau than & 16 cho, diéu
kién dia chat va ky thuat mo 1a hai yéu to quyét
dinh kha nang ap dung thiét bi khai thac va hiéu
qua kinh té. Tl t0 hop gitra chiéu day via va goc
doc via co thé xac dinh dwgc dong bd thiét bi co
gi®i hoa phu hop dem lai hiéu quéa san xuat cao.

Pé xay dwng dwong dang day ta can phai co
tép dir liéu “*.dat” thé hién cac cdt x, y, m dac trwng
cho via can tinh toan va dwa vao phan mem Surfer.

(} N
i \\EREHEHH\HE\\ S s

[ 2328600/
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452800

|
453000

|
453200

|
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453800

454000

454200

2329600 -

2329400

2329200

2329000

2328800

\ \

|
452800

453000

453200

453400

453600
H.2. Ban db dang day via than V12, V13-1 mé Khe Cham I: a - Via V12; b - Via V13-1

Béng 4. Bang dir liéu dwa vao Surfer dé tinh toén tai nguyén via than phuc vu khai thac

| —
453800 454000

4 A B 3 D E F G H £ J . e e
J_ __ e Tuyén Tén 16 | D6 sdu vach | DS sdu tru via | Chidu day thét [(Gdc doc via
| i R i IR LA Tim) S et | sl | vt | S
CE V12 | 2718 | 452763.84 (232894145 103.08 3548 3574 1.99 28
| 2 V12 ks 2587 | 45275649 [2328794.70| 112.76 2952 297 1.67 29
4 3 V12 KC58 | 452756.19 |2328709.19| 13069 301.6 303 1.21 15
5| 4 V12 2501 | 452756.92 |2328640.08| 1344 281 2837 2 64 32
6 5 V12 2598 | 453013.75 |2329440.79| 33.15 3912 3926 12 20
LT 6 V12 KC63 | 45301041 (2329204.75| 93.79 3784 3814 2.08 14
L B 7 V12 KC45 | 453028.85 (232898233 97.18 2832 2849 1.54 10

9 8 V12 X1 KC27 | 45301062 |2328872.15| 92.71 232.7 233.9 1.09 30
0] 9 Vi2 BS43 | 45300621 |2328816.46| 78.78% 230 230.9 0.87 15
1| 10 V12 2531 | 453003.64 |232874027| 62.44 2375 239 1.45 15
12| 11 V12 377 | 453007.58 |2328578.85| 74.19 283 5 283 4 0.82 16
a3l 1 V12 KC40 | 453289.03 |232942560| 43.14 313.2 3154 18 35
14| 13 V12 2534 | 45328403 (232924813 5744 7721 2762 28 11
15| 14 V12 KC60 | 45328481 |2329164.00| 98.57 305.8 307 1.13 25
16| 15 V12 XIb 2528 | 453288 44 |2329037.00| 114.62 299 § 301.6 1.71 28
17| 16 Vi2 KC01-10 | 453263.84 [2328909.81| 108.22 2589 263.7 3.62 29
18| 17 V12 2536 | 45324045 (232881254 63.5 225 3 2275 0.83 15
19| 18 V12 NVID2 | 453256.00 |2328732.50| 317 2183 2214 1.7 32
0/ 19 V12 2606 | 453521.02 (232972090 35.54 0 0 0 20

CONG NGHIEP MO. SO 6 - 2017 ﬂ




CNM

3.3. Tinh todn tai nguyén phan chia theo chiéu
day va géc doc via phuc vu khai thic co gidi
hoéa via than

Nhw da dé cap, chiéu day va goc dbéc via than
la nhitng théng sO dia chat mé anh hwédng quyét
dinh dén so do cong tac va cac thong sb so dod
céng nghé, dong bd thiét bi 1am viéc [1], [4], [5].
Do vay, phan viung dién tich via than theo chiéu
day va géc doc via 1a co s& cho viéc ké hoach
hoa khai thac va dinh hwéng thi cdng cac codng
trinh chuan bi.

Trong Surfer, m& bang di¥ liéu tinh toan dwoc

Bang 5. Tong hop tri¥ lwong than theo cac yéu t6 chiéu day va géc déc via than V12

KHOA HOC VA CONG NGHE MO

quan ly trong trang “New worksheet” ctia Surfer.
Xac dinh cot di¥ liéu can thiét dé chay trong surfer
theo yéu cau gom cot X, Y, m (chiéu day) thé hién
trong Bang 4. Két qua khoanh dinh cac dién tich
nay dwoc trinh bay trong Bang 5, 6 va hinh H.2,
H.3 va H.4.

Qua trinh tinh toan cho cac két qua cla trng 6
lw@i twong (ng véi moi gia tri chiéu day va géc déc
dac trwng cho tirng 6 sé cho két qua tinh tri¥ lwong
dai dién cho 6 lwdi do. Twr cac két qua cia 6 lwoi
dac trng ta sé tong hop gia tri trlr lwong theo tirng
khoang chiéu day va géc via.

Trir lwgng huy dong (tén);

Goc doc
(d0) 0,8<m<1.2 1

2<m<3,5

Téng cdng

089343

3585120,45

4363154

'_____1:351 % _

8217 %

100,00 %

08«m<12 12¢m=3.5
H.3. Méi trong quan trir lwong dia chét theo chiéu day va géc déc cda via: a - Via V12; b - Via V13-1
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KHM HOC VA GDNG NGHE MG

B M

S | cHl DAN

CoOng frinh ihoan gap than cb chi€u day M
@ M<=12m
@ 12<M<=35m

:

M>3.5m

| ﬂ"_ Ppuong dang chi€e day 1.2 m

| f/ Pudng 16 khai thGc co giGi

Dién fich via than cb chiu day M>1.2m
va goc dBc <18 dé

H.4. So dé dién tich via than V13-1 c6 chiéu day M=1,2 m va géc doc a<18°

Bang 6. Tong hop tri¥ long than theo cac yéu tb chiéu day va goc doc via than V13-1

Trir lwong huy déng (tan

4. Két luan

Co s& d liéu dia chat mé than Khe Cham |
cung Vo phan mem quan tri dir liéu la mot he
thong dong bd vé dir Ileu la cong cu gop phan
vao nhan thdc hinh thai cau trac via than va phuc
vu cho qua trinh khai thac mét cach khach quan,
chinh xac. K&t qua nghién clru gitp cdng tac quan
ly, diéu hanh, khai thac s dung théng tin vé triv
lwong than cia mé dwgc nhanh chong va thuan
loi hon. |

Dé co6 thé xay dyng co s& dir ligu dia chat
mo, viéc str dung phan mém Surfer va cac phan
mém phu tro 1a phu hop véi diéu kién thuc té va
thuéan tién st dung khi ap dung cho cac doanh
nghiép san xuat than.

Surfer co6 thé két hop véi MS Office dé cho ta
mot bé san pham dir liéu dja chat rd rang, truc
quan va hoan chinh, dap *ng dwgc nhu cau
quan tri, tra ctru tai liéu va cé kha nang su dung
vao cac muc dich khac nhau.O

L&i cam on: Bai bao duwgc hoan thanh dra trén
cac so ligu tir dé tai nghién ciru cap co s& mé so
T17-10 do Trwong Pai hoc Mo-Bja chét tai tro.

0,8<m=1.2 m>35
436388 3168832 1362959
8,78 % 63,78 % 27 43 %
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SUMMARY

Flotogravitation in teetered-bed separator
- is the beneficiation process in which the
. flotation principle is combined with the |
. teetered-bed separation principle. The
| flotogravitation allows to increase the
. upper size limit of the feed and to improve
. the performance of the teetered-bed |
separator. '
This report presents the test results of |
. feldspar ore samples 0,2+0,5 mm and |

' 0,5+1,0 mm from Pha Tho province by the
. flotogravitation in a laboratory teetered -
. bed separator. The test results showed
. that the feldspar ore samples are well
. beneficiated in the separator: a feldspar

concentrate with content Na,O+K,0>10 %
- was received with the recovery 7085 %

from the feed 7+8 % of Na,O+K,0. These
preliminary results show that this process
have a bright perspective application for
beneficiation of coarse grained nonmetallic
ores in Vietnam.

n CONG NGHIEP MO. SO 6 - 2017

KHOA HOC VA CONG NGHE MO

XAY DUNG CO SO DU LIEU...
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Tw khéa: co sé& di liéu dia chat mé, phan mém
Surfer 11.0, khai thac va danh gia cac via than, mo
than Khe Cham |

SUMMARY

, Nowadays, the mining geological |
. database (as thickness of ore body, fault, |
. maps, etc.) has been considered as an |
. important factor in investment of the |

: exploratory works, forecasting the geological |
. conditions, planning the mining development
mineral §

. and reasonably the
. resources. ;
~ The paper introduces the initial research |
. results on the establishment of the mining |
. geological database by the Surfer 11.0 |
- software for serving the mining and |
. established coal seams in the Khe Cham | |
mine.
Research results show that using of |
Surfer software provides a complete and |
- fully worked-out geological document, as |
well as assess the degree of thickness and |
slope angle of coal seams in the Khe Cham |
mine provide the basis for the application of |

mechanized mining technology.

utilizing
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