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KHAI THAC MO & XAY DUNG CONG TRINH NGAM (trang 51-82)

NGHIEN CUU GIAI PHAP BOM XA KHI NITO ]
TRONG QUA TRINH KHAI THAC NHAM PHONG CHONG CHAY MO
TAI VIA 24 KHU TRANG KHE,
CONG TY TNHH MTV THAN HONG THAI
DANG VU CHI, LE QUANG PHUC, Truong Dai hoc Mo - Dia chdt
TRUONG TIEN DAT, NGUYEN DBUC VINH,
cong ty CP Tw vin Pau tuw M6 & Cong nghiép - VINACOMIN
HOANG KIEU HUNG, Cong ty Than Khanh Hoa - VVMI
Tém tit: Hién twong chdy via than trong khai thac ham 16 gdy ra hdu quad ddc biét nghiém
trong, de doa dén tinh mang ciia con nguoi ciing nhw lam ngirng tré san xudt va phd hiy cdc
cong trinh mé, V.N... Khi tién hanh khai thac via 24 tai Cong ty than Héong Thai phdi tudn
theo cdc quy dinh an toan nhu doi voi khodng san than cé tinh tw chay. Thoi gian qua, 1qi
day da ap dung mét s6 bién phdp ngan ‘ngura chday mo song khong dat dwgc hiéu qua kinh té-
ky thudt va khéng day nhanh dwoc tién dg khai thac 16 cho. Bai bdo gidi thiéu gidi phdp
phong chong chay mé bang céng nghé bom xa khi nito vao khu vuec pha hoa phia sau lo
cho. Két qua ap dung thir nghiém cong nghé nay tai via than 24 da gop phan ting san luong
than va nding sudt lao déng & 1o cho; dong thoi gdp phan dam bdo an toan san xudt trong

qua trinh khai thac via than co tinh ty chay.

1. Pt van dé

Via 24 nam trong tap via trén ciia canh Béc
nép 16i khong dbi xing va thudc khdi canh Bic
khu mé Mao Khé- Trang Bach. Via than chay
theo phuong Pong- Tay va c6 hudng cim Bic
v6i goc dbc thay do6i tir 32+48°, trung binh 38°.
Via than c6 cdu tao twong ddi don gian theo
dang phang nghiéng, it uén lugn. Chiéu day via
thay d6i tir 0,57+3,27 m, trung binh 2,0 m va
giam dan theo d6 sau.

Than trong via 12 loai than ban antraxit, chat
lugng trung binh, co nhiéu sét két than, do tro
cao, ham lugng luu huynh nhd, trong lugng thé
tich ciia than y = 1,53 T/m®. P4 véch tryc tiép
cla via 12 mot tap trAm tich mém gom sét két
than, sét két xen kep cac 16p than mong, chiéu
day tir 0,28+3,52 m, thudc loai 6n dinh trung
binh. Vach co ban cia via la cat két xen kep bt
két v&i tong chidu day tir 5+22 m, c6 chd day 32
m, trung binh 12 m, thugc loai sép d6 trung binh
dén kho sap do. ba tru trye tlep cua via gom
thanh phan chu yéu 1a bot két, chiéu day thay doi
tr 614 m, trung binh 1a 12 m. Cuong do khang
nén trung binh o = 46,4 MPa.

Tur khi tiép nhan khoang sang khu mo6 Trang
Khé dén nay, Cong ty than Hong Thai da khai
thac via 24 bang hé thong khai thac cot dai theo
phuong, khiu than theo 10 chg tang. Trong quéa
trinh khai thac via nay tir nim 2004 dén nay da
Xay ra 4 1an chay. Theo két luan va chi dao cia
Tap doan Cong nghi€ép Than — Khoang san Viét
Nam tai thong bao sb 41/TB-TTPHSX ngay
25/5/2009, Cong ty than Udng Bi, Cdng ty than
Hong Thai phdi hop véi cac don vi tu van nghién
ctru lya chon cong ngh¢ khai thac hop 1y cho diéu
kién via 24 khu Trang Khé theo hudng ung xt
nhu than c6 tinh tw chay. Chinh vi vay, dé dam
b4o an toan, dong thoi néng cao hiéu qua khai
thac va tan thu t6i da ngudn tai _nguyen, Cong ty
da phéi hop véi cac don vi tu vin nghién ctru cac
giai phap nham ngin chan hién twong chay than
trong qua trinh khai thac nhu: Ap dung cong ngh¢
khai thac bang chén 10, xay dung cac tuong chin,
dai cach ly bang bao cat va sir dung hoa chat. Tuy
nhién, vé mit kinh t& céng nghé khai thac bang
cheén 10 khong mang lai hi¢u qua va tham chi co
thé bi 16 (theo kinh nghiém 4p dung tai Cong ty
than Mao Khé). Do d6, dé phong chong chay noi
sinh, thoi gian qua Cong ty duy tri trién khai viéc
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xép dai bao cat doc theo hudng doc cua 16 cho véi
chu ky 35 ngay xép 1 tudng theo sy chi dao cia
VINACOMIN trén co s& cong vin sb
217/TTDHSX-KCM ngay 13/4/2110 (thoi gian
nhiét cua via 24 13 79 ngay néu nhu thuc hién pha
hoa, khong chén 10 [1]). Tuong chén tai 10 doc via
van tai, 10 song song dau duy tri theo dudng
phuong 5 m/tuong da dugc Tap doan Cong
nghi¢p Than - Khoang san Viét Nam phé duyét.
Thyc té cho thiy, giai phap nay co thé dap tmg
duoc phong ngira chay song khéi luong vat tu
phuc vu xay dung tudong va dai cach ly rat 16n.
Ngoai ra, viéc van chuyén cat (dat sét) tir ngoai
mat bang vao trong 10 cho doi hoi chi phi lao
dong cao, thi cong xay dung tuong va dai cach ly
mat nhiéu thoi gian va, khong day nhanh duoc te
d6 khai thac. Dé khic phuc nhitng nhugc diém
nay, Vién KHCN Mo da nghién ctru ap dung xay
dung tuong va dai cach ly bang hoa chat. Trong
thoi gian qua, khi ap dung thir nghiém tai Cong ty
than Hong Thai giai phap nay khong dat hi¢u qua
kinh té do toan bd hoa chat ‘phai nhap tir nuge
ngoai. Chinh vi vay, van dé cap thiét dat ra 1a can
tién hanh nghién ctru giai phéap tdi uu nham mang
lai hiéu qua cao khi khai thac via than 24 va cac
via than ¢6 tinh tu chay.
2. Giai phap bom xa khi nito vao khu vue
pha hoa

Kinh nghiém phong chéng chay mo trén thé
gi6i dd chi ra rang, ngoai cac giai phap da néu
trén co thé 4p dung nhiéu giai phap khéac va
mang lai hiéu qua nhét dinh d6i v6i mdi didu
kién cu thé. Mot trong s6 d6 1a bién phap bom xa
khi nito vao khu vuc pha hoa phia sau 10 chog
trong qua trinh khai thac. bay la bién phap da
dugc ap dung dé phong chéng chay ¢ nhiéu mo
trén thé giéi nhu: moé Longfeng- Trung Québc,
mé Rozelay — Phap, md Osterfeld— Dirc, mo
Laikdih- An Do, mé Donetsk— Ukraina, mo Jiu
Valley— Romania va mo Piast— Balan, v.v.[2, 3,
4, 5, 6] Ban chat cua phuong phap ndy la bom
khi tro vao lép toan by, hoac mot phﬁn khong
gian trong khu vuc pha hoa cach guong khai thac
mot khoang cach nhét dinh ma & 46 kha nang c6
cac diéu kién dé than tu chay phat trién cao nhat.

V6i tinh chat gan nhu khong tham gia vao
cac phan tung 6xy hoa & méi truong mé ham 10
nén viéc ting ndng do nito (khi tro) s& lam giam
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ndng do6 6xy va ngin ngira kha ning oxy hoa
cua than con lai trong khoang da khai thac. Tuy
thudc vao diéu kién va cong ngh¢ khai thac cua
timg mo c6 thé 4p dung cac phuong phap bom
xa khi nito phong ngtra chdy khac nhau. Qua
trinh bom khi nito c6 thé thyc hién nhd cac éng
kim loai dat trude trong khu vuc pha hoa; hoac
cac 16 khoan tir 10 doc via hay xuyén via vao
khu vuc pha hoa. Déi voi so dd cong nghé khai
thac khong dé lai try bao vé, théng thuong &p
dung phuong phap bom dong khi nito sao cho
huéng di chuyén cia né di qua khu vuc c6 kha
ning chay “by-pass”. Uu diém cia phuong
phép nay la cho phép khi nito tac dong hiéu qua
1én qué trinh chay ty sinh ma khong phu thudc
vao khoang cach va téc do phan bd cia dam
chdy, ddm bdo an toan ddi véi qua trinh thuc
hién cong tac phong chay, chira chdy trong cac
diéu kién khi ma duong vao khu vuc chay kho
khan do nhiét d6 cao, c6 kha nang sap 16 hoac
¢6 khi chay nb. Ngoai ra, giai phap ndy ciing
dugc thue hién don gian, chi phi nhan cdng nho
va thoi gian bom khi nito cho tirng chu ky nho.

Viéc phan tich trén day cho thay ring, viéc
sir dung khi nito trong cong tac phong chéng
chay mo khi khai thac via 24 khu Trang Khé la
hoan toan kha thi. Do d6, dé co co s& nghién
ctru, danh gia va trién khai cong nghé nay déi
v6i cac via than khac co tinh tu chay ¢ day dé
xuét ap dung thir nghiém giai phap bom xa khi
nito vao khu vuc pha hoa sau 10 cho khi khai
thac via 24 khu Trang Khé. Tir mat bang +126
khi nito dugc may bom DT-200/8 (hién c6 cua
mo) diy qua 6ng dan kim loai vao khu vuc pha
hoa phia sau 10 chg.

Theo nguyén tic phan bd gi6 & khu khai
thac, phan pha hoa sau 10 cho ¢ thé phan thanh
ba ving voi cac diéu kién khac nhau lién quan
dén muc do xay ra su ty chay cua than: vung I:
Dian thoat nhiét tot, ty chay cua than gip kho
khan; ving II: diéu kién thuan lgi phat trién
hién tugng tu chdy va vung III: Ham lugng oxy
thap kho khin duy tri qua trinh tu chay [1].
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Vé6i so dd nguyén 1y trén va cin clr vao thoi  tinh dén thoi gian thuc hién bién phap phong
gian 0 nhiét cua than via 24 1a 79 ngay-dém [1]  chéng khi doc thoat ra tir khu vyuc pha hoa dén
c6 thé dua ra nhan xét, dé& dam bao hiéu qua guong 10 chg. Do vay, theo tién d6 khau guong
phong chéng chay mo thi khi nito phai dugc 10 chg trong mot thang, bao cio lya chon
bom vao khoang da khai thac trudc 79 ngay ké  khoang cach 1ap dit duong 6ng din khi trong 16
tir khi khai thac khu vuc d6. Mit khac, cdn phai  cho 1a 60m theo dwdng phuong.

Lo DVTG +115 Cot TLD + doan g6 choing ddi tang curong

Qle’n truge guong chg 15-- 20m MAT CAT A-A

i 0% %@@@o%@ =
! mDFi-2400w\(‘ ) ’:
Rl RSsite® [%g%o b ‘

¢ -
B Q @ T
: : E @O& Q %QOOQ H Dam nén g6 ®(13--15); L=2,5m.

L =2,5m/éng, dan khi Nito

Cot TLD + xa sat 1én khu virc dé khai théc

DFB-3600

Lui thép
MAT CATB-B
TLAA00

Dueng 6ng xé khi nito chu ky trude, ﬂ

Iuu fai trong qua trinh khéu

O =7an OQ QQQQ
Duong Gng & kni o H Cot TLD + G§ doéin chong doi /7

70000
L=1/2Lc ~ 35m

Cét TLD DZ-25 tang
cuong chong xo gid Wi+ ||

:Maﬁ'gcjb' ° ) : ° i} OO O ! O ! LCGH 6ng thép den
% p— ﬁp&g@g QQO%@ S

AP D NPAY AR
700 Van khéa tféngdong 5 som

Hinh 2. So doé ddu néi va lap ddt duong ong bom xd khi nito va o trong 1o cho
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V6i cach 1ap dat nay, thé tich khi nito can thiét trong mot chu ky bom duoc tinh toan theo cong

thure: [5]
Qn = Lkt X Lie x my x k (m®); (1)

trong do:

Lit- Chiu dai khu vuc phé héa dugc dién déy khi nito trong mot 1an bom, Lkt = 60m:;

Lic- Chiéu dai 16 chg, Lic = 70m;

my- Chiéu day via than; mv = 2m;

k- Hé ) do r5ng trong khu vuc pha hoa, theo kinh nghiém ap dung tai Ba Lan, k = 0,25;

Thay cac gid tri vao tinh duoc két qua: Qn = 60 x 70 X 2 x 0,25 = 2100 (m°)

Thoi gian bom khi nito trong mot 1an bom duoc xac dinh theo cong thirc:

T:%H . (pha); 0)
trong do: ‘ ) ‘

Qn- thé tich khi nito can thi€t bom trong mot lan, m

P,- cong suit dinh mirc cia may bom DT-200/8, Po= 200m3/h~ 3,3 m®/phat;

t- thoi gian chuan bi trude va sau khi bom, t = 60 pht;

3.
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Thay cac gia tri vao tinh duoc két qua: T= @ +

60 = 696, 4 (phut);

Do nito nhe hon khong khi, do vay khi bom vao khu vuc da khai thac sé dién ra qué trinh ro ri
va thit thoat khi nito theo thoi gian. Dé ngin ngira triét dé kha ning than tiép xuc véi oxy va dan
dén hién tuong 0 nhiét can thiét phai dinh ky bom bd sung nito vao khu vuc pha hoa. Luong nito
that thoat sau khi bom vao ving pha hoa duogc 1y theo kinh nghiém ap dung tai mot s6 mo than
Trung Qudc. Trong bao cao lya chon 4p dung thir nghiém chu ky bom bd sung 14 2 ngay mot lan;
thoi gian mdi 1an bom 1a 2 gid. Trong qué trinh bom sé& tién hanh theo ddi, do dac ham luong khi
mo thudng xuyén dé co giai phap diéu chinh kip thoi phii hop véi didu kién thuc té ciia mo.

Thé tich khi nito mot 1an bom bd sung 1a:

Qnp=T’X Py, M,

V6i T’- thoi gian bom bo sung, T’= 2 gid= 120 phiit.

Thay s6: Qnp= 120 x 3,3 = 396, m®;

Két qua tinh toan so bd cac chi tiéu kinh té- k¥ thuat cua giai phap xdy tuong cach ly hién dang
ap dung tai mo va giai phap bom khi Nito vao khu vuc pha hoa sau 16 cho dugc tong hop trong
bang 1.

(3)

Bangl. Chi tiéu KTKT cua lo cho ap dung gidi phap xdy twong cach ly va bom khi nito

vao khu vwe pha hoa

Tri s0
T Tén chi tiéu Ponvi | Gidiphdp | Giai phdp
xay tuong | bom xa khi
cach ly Nito

1 Chiéu day via than trung binh m 2 2

2 Goc doc via trung binh hai 16 chg do 38 38

3 | Chiéu dai 10 cho theo hudng doc m 70 70

4 Chiéu dai theo phuong khu khai thac 16 chg m 150 150

5 Chiéu rong luéng khau, tién d¢ khai thac 16 cho m 0,8 0,8

6 S6 ca lam viéc mot ngay dém 10 cho ca 3 3

7 San luong than khai thac 10 chg mét thang T 7.841 10.350
8 Cong suat 10 chg T/nam 79.980 105.570
9 S6 cong nhan lam viéc trong 10 cho mot ngay dém nguoi 84 84
10 | Nang suat lao dong truc tiép T/cbng 3,2 4,9
11 [ Chi phi thudc no cho 1000 T than khai thac kg 160,1 160,1
12 [ Chi phi kip n6 cho 1000 T than khai thac cai 590,5 590,5
13 [ Chi phi dau nhii hoa cho 1000 T than khai thac lit 148,2 106,7
14 [ Chi phi ludi thép cho 1000 T than khai thac kg 1435 1249
15 | Chi phi g6 cho 1000 T than khai thac m’ 5,74 3,7
16 | Chi phi bao xdc ran cho 1000 T than khai thac cai 300 -

17 | Chi phi héa chat Porocem cho 1000T than khai thac tan 2,543 -

18 | Chi phi bat chong thdm cho 1000 T than khai thac m? 40 -

19 gllelllc phi 6ng nhua loai chiu nhiét ®32 cho 1000 T than khai m 59 )

20 | Chi phi cat cho 1000 T than khai thac m’ 10,74 -

21 | Chi phi nu6c cho 1000 T than khai thac m’ 8,4 -

22 | Chi phi khi nito cho 1000 T than khai thac m® - 580
23 | Chi phi 6ng dan khi ®50 cho 1000T than khai thac m - 13,3
24 | Chi phi mét 16 chuan bi cho 1000T than khai thac m 9,5 10,9
25 | Ton that than theo cong nghé % 6 6
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Qua bang trén cho phép rut ra mot sd nhan
Xét sau:

- So véi gidi phap xay dung tuong cach ly
hién dang 4p dung tai mo thi san lugng va nang
suét lao dong cua giai phap bom khi Nito mang
lai hiéu qua hon nhiéu,

- Cong tac lap dit hé thong bom xa khi Nito
don gian, viéc bom dinh ky khi Nito vao khu
vuc phd hda ¢ vi tri cach guong 10 chg mét
khoang cach nhit dinh khong anh hudéng dén
cong tdc mo; trong khi cong tic xdy dung gidi
cach ly doc theo 10 chg rat khé khin va phtrc
tap.

- Hoa chat str dung trong cong tac xdy dung
tuong va dai cach ly phai nhdp tr nudc ngoai
nén vi¢c ap dung xay dung tuong va dai cach ly
bang hoa chit gip nhiéu kho khian do chi phi
mua va van chuyén héa chét 16n. Trong khi d6
khi Nito st dung bom vao khu vuc pha hoéa cé
gia thanh ré va dé cung cép hon.

Tom lgi: Két qua tinh toan so bd cho thay
viéc ap dung thir nghi€ém giai phap bom xa khi
nito vao khu vuc pha héa cua 16 cho via 24 dat
két qua tét nhu ddy nhanh dugc toc do tién
guong 10 chg, thi cong don gian va gidm tiéu
hao nhén lyc so vo1 cac giai phap trudc day da
thuc hién. Do vay, day s€ 1a co s& tham khéo tin
cdy cho viéc nghién ctru 4p dung thu nghiém
giai phap vao thyc té san xuat nham dam bao an
toan, tan thu t6i da ngudn tai nguyén va giam
tac dong x4u téi moi truong trong qua trinh khai
thac cac via than c6 tinh tu chay.
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SUMMARY
Research on pumping Nitrogen in the exploitation to prevent fire at seam 24 of Trangkhe
area, Hongthai Coal Company

Dang Vu Chi, Le Quang Phuc, University of mining and geology
Truong Tien Dat, Nguyen Duc Vinh
Vinacomin industry investment consulting joint stock company
Hoang Kieu Hung, Coal Company Limited Khanh Hoa - VVMI

Mining fire in underground mines causes serious consequences due to the generation of
toxic gas threatening health and lives of workers, stagnating production, destroying the
excavations... Hongthai Coal Company has been applying the method of building wall and
separating band sand as well as chemicals. However, the results prove modest and do not speed up
the rate of production in the spontaneous combustion conditions. Therefore, the method of pumping
nitrogen gas into caving area to overcome these problems is very neccessary and feasible.
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