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Methane is considered to be the most dangerous gas in underground
mining coal mines, and is particularl especially dangerous for mines
ranked high in methane such as Mao Khe, Quang Hanh, Khe Cham, Mong
Duong... Mong Duong coal mine is tending to exploit down to -400 m and
will zone mining areas in 2022, which means that the methane content in
the coal seams also tends to increase with the mining depth, especially for
the level below -250 m of Mong Duong coal mine, where has relatively
complicated geological conditions and very limited methane exploration
works. In order to have effective preventive measures to avoid methane
gas explosions, the paper has made predictions for the methane storage
capacity of Mong Duong coal mine at different depths. The paper has built
the prediction chart of methane concentration when exploiting deeply
based on the least squares method of Excel software. From there, the
forecast data of methane content in coal seams from the current mining
depth to -400 m level of Mong Duong coal mine.

The forecast results of the methane content in coal seams at -400 level of
Mong Duong coal mine are markedly increased compared to the current
exploitation level, especially at 112 with increased methane content in the
coal seam, maximum reached 4.5828m3/T.kc. The methane content in
reservoir I-12 is shown by the equationy = 0.0132x-0.6983. The results of
the prediction of methane content make it easier to proactively plan to
eliminate methane incidents and ensure safety in underground coal
mining.
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Khi métan dwoc ddnh gid la khi nguy hiém nhdt trong cdc mé khai thdc than
hdm lo va ddc biét nguy hiém déi vdi cdc mé dworc xép hang cao vé khi métan
nhw mé than Mao Khé, Quang Hanh, Khe Cham, Méng Dwong,... M6 than
Méng Dwong dang cé xu hwéng khai thdc xuéng mirc -400 m, hién nay mé
dd dao sdu thém giéng xuéng mirc -400 m va sé khoanh viing khai thdc vao
ndm 2022, dbng nghia véi do chira khi mé tan trong cdc via than ciing cé xu
hwdng tdng 1én theo do sdu khai thdc, ddc biét la déi véi mirc dwdi -250 m
ctia mé than Méng Dwong noi c6 diéu kién dia chdt twong déi phirc tap va
cdc céng trinh tham do vé khi métan con rdt han ché. Bé co nhitng bién phdp
phong ngtra hiéu qud, trdnh xdy ra chdy né khi mé tan, bai bdo da dwa ra
nhitng dw bdo do chira khi mé tan cua mo than Méng Dwong & cdc d sdu
khdc nhau. Bai bdo dd xdy dwng biéu dd dw bdo do chira khi mé tan khi khai
thdc xuéng sdu dwa trén phwong phdp binh phwong nhé nhét ciia phdn mém
Excel. Ttr dé dwa ra sé liéu dw bdo do chira khi tai cdc via than tir mirc sdu
khai thdc hién tai dén mirc sdu -400 m ctia mé than Méng Dwong. Két qud
dw bdo do chira khi mé tan trong cdc via than & mirc -400 m cua mo than
Mong Durong déu tang 1én ré rét so véi mirc khai thdc hién tai, ddc biét tai
via 112 c6 d6 chita khi mé tan trong via than ting manh nhdt dat
4,5828m3 /TheeP6-chirathi-mé tan trong via I- 12 dwoc thé hién qua
phwong trinh y = 0,0132x-0,6983. Két qua dw bdo Ve dé chita khi mé tan
gitp cho viéc chi d‘onglap ké hoach thii tiéu sw c6 vé khi mé tan dé dang
hon va dam bdo an toan trong khai thac than him Io.
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*Tdc gid lién hé

E - mail: nguyenvanthinh.hl@humg.edu.vn
DOI: 10.46326/JMES.2021.62(5a).10

1. M¢& dau

b0 chira khi mé tan trong cac via than la mot
trong nhitng méi quan tim clia nganh khai thac
than ham 1o, ddc biét la nhirng via than c¢6 d6 chira
khi mé tan cao va chiéu siu khai thac 16m vi cang
xubng sau thi d6 phong hda cia dat da va xu
huwéng khe nit trong dat da gidm di dan téi do
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thoat khi tw nhién cta via than ra moi trweong cling
gidm theo. Trén thé gi¢i c6 nhiéu céng trinh
nghién cru vé d6 chira khi mé tan trong cac via
than nhw cong trinh nghién ctru tiéu biéu cta M.
Borowski va Z. Kuczera (2017) 1dy mau tir cac via
than va phan tich d6 chira khi métan trong miu
than bang may sic ky khi VARIAN hay cong trinh
cta S. Saurabh va nnk. (2016) da danh gia vé moi
lién quan cia dit da vay quanh véi do chira khi
métan trong via than dé. Tai Viét Nam, trong hon
10 ndm tré lai day cac mé than ham 10 14y mau
than va phan tich thi nghiém theo phwong phap
cia M. Borowski va Z. Kuczera (2017), do Trung
tdm an toan mo thwe hién. Nhirng s6 liéu phén tich
nay dwoc thwe hién theo yéu cau cia mé chi quan
nham dwa ra nhitng bién phap dam bdo an toan
mo trudc nguy co clia khi métan gay ra. M6 than
Moéng Dwong hién nay dang c6 cong trinh giéng
xudéng mirc -400 m dé khai thac phan siu, tuy
nhién tir mc -250+-400 m hiu nhw chwa c6 cong
trinh nghién ctru vé khi métan. Do d6, bai bao dwa
trén nhirng s6 liéu vé khi métan tir 16 via dwéi 16p
dat phu dén -250 m lam co s& ngoai suy dw bao do

chira khi métan cho cac via than dén mirc -400 m
cia mé than Méng Dwong, trudc khi c6 da thoi
gian dé thyc hién 1y mAu phan tich d6 chira khi
métan tr mrc -250+-400 m.

2. bic diém mo than Mong Dwong

- Vi tri dia ly: mé than Mong Dwong thudc dia
phéan Thi x4 CAm Ph3, tinh Quang Ninh, cach trung
tam thi x4 khoang 10 km vé huéng bic, giéi han
boi toa do dia ly: 20055'+21015' vi do Bag
106015'+107°37" kinh d6 dong; phia bac giap
bién; phia nam giap véi mé than Bac Quang Loi va
Béc Coc Sau; phia ddng gidp bién; phia tAy giap voi
mé Khe Cham.

- Ddc diém dia chdt: mé than Méng Dwong co
22 via than, trong doé c6 17 via c6 gia tri cong
nghiép, ciu tao via tir don gian dén phitrc tap, trong
ranh gi¢i khu mo c6 21 dut gy va 5 nép udn
chinh, trong d6 c6 3 nép 16i va 2 nép 16m.

- Pic diém khai thac:

+ Khai thong khu Déng Bac: cdp giéng nghiéng
duwoc dao tir mit bang +10 m khu Dong Bic c6 goc

L= -

—a

s o

. -
=

B

o
rhtﬂ] SX|

3

= e

Hin
=] [H ] 0 0 m

«Hifp

N

Hinh 1. M6 than Méng Dwong trong so d6 cdu triic kién tao bé than Qudng Ninh (Theo Trdn Vin
Tri, 1990).
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déc 160 dén mirc -150 m khai thdng cho khu Péng
Bac Mong Duong va dén mikc -250 m cho ¢ mo.
Van tai than qua giéng chinh bang bang tai, van
chuyén da thai, chd nguoi va cung cip thiét bi vat
liéu cho mo qua giéng phu bang truc ti. San ga
dwoc mé theo cac mirc khai thong mirc -150 m va
murc -250 m ndi théng véi khu Trung tAm & mikrc -
250 m.

+ Khai thong khu Trung tdm: dwgc thuc hién
bang ngdm truc tai dao tir sAn ga -97,5 m xudng -
250 m dé thi cong hé théng dwdorng 10 mic -250 m,
phuc vu cung cip vat tw thiét bi, vAn chuyén nguoi
va thong gio6 cho giai doan dau. Sau khi hé théng 1o
khai thong mirc -250 m da hinh thanh, than dwoc
van tai tip trung vé clra giéng nghiéng +10 m khu
DPong Bic, dao sau thém giéng ding phu dén mic
-250 m dé thong gio, chd nguwoi va thiét bi dong
thoi van chuyén dat da thai ra.

Hién tai, m6 than Mong Dwong dang khai thac
& cac 1o chg khu Trung tam tir mic -250+-97,5 m
va dwoc chia lam 3 canh:

+ Canh dong: dang chuln bi khai khai thac 02
16 chg mirc -250+-100 m & via 1111 va L7.

+ Canh tay: dang khai thac 03 16 chg & mirc -
250+-100 m & khu vue via L7.

+ Canh Vi Mén: dang khai thac 03 16 chg mirc
-250+-100 m & via K8 va 01 16 cho & via HIOVM
mirc-280+-250 m.

- Ché dd chira khi: theo Quyét dinh s6 595/QD-
BCT ngay 22 thang 02 nam 2018 cta Bo trudng
Bo Céng Thwong vé viéc “Xép loai mo theo khi

Hinh 2. Sor db vi tri Idy mdu

métan nam 2018” cac khu vuic khai thac moé than
Mong Dwong dwgc x€p loai II vé khi métan
(Nguyén Van Thinh, 2019).

3. Phwong phap 14y mau phan tich dé chira khi
métan

MaAu than tir cac 16 khoan vao via véi do sau 4,5
m va dwoc 14y dwa vao cac binh chira bang thép,
c6 14p day kin (Hinh 2).

Cac binh chita mau than dugc dua vao may lac
rung & phong thi nghiém cta Trung tam an toan
m6 dé nghién mau, sau d6 dwa vao hé théng tach
khi chan khong dé tach khi va xac dinh thé tich khi.
Thanh phan khi tich ra dugc phan tich bang may
sac ky khi VARIAN, c6 dd chinh x4c cao (Marek
Borowski, and Zbigniew Kuczera, 2017) (Hinh 3).

Hinh 3. So do tdch khi bang phwong phdp nhiét chdn khong.
1. Binh dung nwéc néng; 2. Binh dwng mdu; 3. Bép dién; 4. Van diéu tiét, 5. Piet do thétich; 6. Binh dp
sudt; 7. Chai chttra mdu khi tdch; 8. Binh chira khi trung gian; 9. Ong cao su; 10. Mdy hiit chdn khong.
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4. Két qua khao sat d9 chira khi métan trong
cac via moé than Mong Dwong

Cac mau than dwoc 1y theo phwong phap da
trinh bay trén, mot phan dwoc xac dinh thé tich
khi va phan tich tach khi bang may sac ky khi
VARIAN hodc AGILENT ctia M§, cé dé chinh xac
cao. Phan mau than con lai dwoc dwa di phan
tich xac dinh ham lwong tro, 4m, chit bdc,... Cac
két qua phan tich mau khi va miu than duoc
tinh todn dé xac dinh d6 chira khi métan ctia cac
via than. Két qua 14y mau va phan tich dwoc thé
hién trong cac Bang 1+6 va cac Hinh 3+8.

b0 chirakhi ctia cac via mo than Mong Dwong
néi riéng ciing nhw bé than Quang Ninh néi
chung chiu &nh hwdng dong thoi cia nhiéu yéu
t6 khac nhau. Pwong nhién, d6 chiva khi nay chia
yéu phu thudc vao loai than. Trong qua trinh
khai thac, do chira khi mé tan chiu d&nh hwéng
cuia qua trinh khai thac cac via lan cén, kién tao
dia chat nhw phay ph4, dtt gay,... Trong pham vi
bai bdo nay, tic gia chi gidi thiéu két qua xac
dinh d6 chira khi mé tan 1&n nhat cua tirng khu
virc via than va dw bao do6 chira khi mé tan & cac
dd sau chwa khai thac téi cia mé than Mong
Dwong.

Twr s6 liéu khdo sat do chira khi métan, két
hop véi cac so liéu khao sat trong “Quy hoach
tong thé phan loai mé theo cip khi né dé phat
trién nganh than vung Quang Ninh” cho phép
thiét 1ap dwoc cdc ham bién thién do chira khi
theo chiéu siu cua cac via than (Tran Xuan Ha
vannk, 2012; Van Thinh Nguyen, 2019; Nguyén
Hiru Hoa, 2019).

Bdng 1. Két qud phdn tich khi métan - Via G9.
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Hinh 4. Biéu do phdn b6 do chiva khi - Via G9.
Bdng 2. Két qud phan tich khi métan - Via K8.

TT Mirc sdu via, m | Gia tri PCK, m3/T.kc
1 100 0,184
2 10 1,047
3 -80 1,165
4 -97,5 1,265
5 -110 1,32474
6 -80 1,59801
7 -250 1,74743

D6 chira khi mé tan (m3/T.kc)
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Mirc sdu via, m

0 100 200

Hinh 5, Biéu d6 phdn bé dé chiva khi - Via K8,
Bdng 3. Két qud phdn tich khi métan - Via H10.

TT Mirc sdu via, m Glrillg%l"f.)kccl(’
1 -32 0,704
2 -80 0,537
3 -120 0,66
4 -165 0,752437
5 -170 0,85452
6 -190 1,0229
7 -250 1,163

TT Mtrc sdu via, m | Giatri DPCK, m3/T.kc
1 -20 0,495
2 -50 0,7447
3 -80 1,229
4 -97,5 1,45
5 -150 1,50409
6 -250 1,8421
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Hinh 6. Biéu do phdn bé do chiva khi - Via H10.

Bdng 4. Két qud phan tich khi métan - Via I12.

TT | Mrcsauvia,m | Giatri PCK, m3/Tkc
1 -97,5 0,392
2 -120 1,19831
3 -140 1,00062
4 -160 1,48
5 -250 2,57
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3 25
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Hinh 7. Biéu d6 phdn b6 do chiva khi - Via 112.

Murc sdu via, m

Bdng 5. Két qud phan tich khi métan - Via I111.

TT | Mircsauvia,m | Giatri PCK, m3/T.kc
1 -30 0,045
2 -97,5 0,18752
3 -130 0,213
4 -140 0,32401
5 -200 1,148
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Hinh 8. Biéu do phdn b6 dé chiva khi - Via I111.
Bdng 6. Két qud phdn tich khi métan - Via L7.

TT Mirc sdu via, m | Gia tri PCK, m3/T kc

1 -110 1,8756
2 -135 2,0334
3 -160 2,4213
4 -190 2,532
5 -220 2,608
6 -250 2,83704
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Hinh 9. Biéu do phdn b6 d6 chira khi - Via 7.

Nhdn xét: Két qua 1dy mAau phan tich cho thiy,
d6 chira khi mé tan cia mé than Méng Dwong déu
tang theo chiéu sau. V&i do sau khai thac hién tai
ctia mé thi tai cicvia 5, 7, 13, 14 ¢c6 mat do khi mé
tan 16n hon 4,5 dwoc quy dinh xép hang III theo
khi métan (B6 Cong Thwong, 2011).

5. Dw bao do¢ chira khi métan trong via than
khi khai thac xuong sau

Trén co s& két qua xac dinh d6 chiva khi ctia via
than tai cac diém khao sat & cac mic khac nhau
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trong nhiéu nam, tién hanh thiét l4p moi quan hé
xu hwéng bién thién do chira khi véi do siu via
than, sit dung phan mém Excel dé€ xay dung do thi
du bdo dd chira khi métan bang phwong phap
binh phwong nhé nhit (Van thinh Nguyen, 2019).
Két qua du bao cho thiy do chira khi mé tan theo
mirc sdu cda cac via G9, via H10, via K-8 va via L7
c6 dang ham s y= a.x2+b.x+c, d0 chira khi mé tan
theo mirc siu ctia cac viaI12,11-11 ¢6 dang ham s6
y=ax+b.

Két qua dw bio do chira khi mé tan dwoc thé
hién trong cac Bang 7+12 va cac Hinh 9+14.

Bdng 7. Dw bdo do chiva khi métan - Via G9.

Via K-8y = 4E-06x2 - 0.0053x + 0.8874
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Hinh 10. Biéu do phan bé dj chita khi - Via G9.
Bdng 8. Duwr bdo do chira khi métan - Via K8.

TT Mtrc sau via, m | Gia tri PCK, m3/T.kc
! -270 1,1247 Hinh 11. Biéu do phan b6 dg chita khi - Via K8,
2 -300 1,1997 B o i
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4 400 14497 TT Mtrc sau via Gia tri PCK, m3/T.KC
2 1 -275 2,1498
2 -300 2,2898
3 -350 2,5698
Via G-9 Y =3E-06x2-0.0013x + 0.5382 4 -400 2,8498
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Hinh 12. Biéu dé phin b6 do chira khi - Via H10.
Bdng 10. Dwr bdo dj chira khi métan - Via [12.

TT Mirc siu via Gia tri DCK, m3/T.KC
1 275 2,0415
2 -300 2,1465
3 -350 2,3565
4 -400 2,5665

TT Mtrcsduvia | Giatri DPCK, m3/T.KC
1 -275 2,9328
2 -300 3,2628
3 -350 3,9228
4 -400 4,5828
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Via l-12
4y5=-0.0132x - 0.6983

m 4| R2=0.985
e N\ 35
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E W ok
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‘8- Mirc sau via, m

Hinh 13. Biéu dé phin b6 do chita khi - Via 112.
Bdng 11. Dw bdo do chita khi métan - Via Il11.

TT Mirc sdu via Gia tri PCK, m3/T.KC
1 -275 1,9052
2 -300 2,0252
3 -350 2,4652
4 -400 2,9052

Viall-11 y,= -0.0088x - 0.6023
371 R2 = 0.9398

-Z00

D6 chira khi mé tan
H(m3/T.ke)

-300 -200 -100

Mirc sau via, m

Hinh 14. Biéu do phian b6 do chiva khi - Via Il11.
Bdang 12. Dwr bdo dj chita khi métan - ViaL7.

TT Mirc siu via Gia tri PCK, m3/T.kc
1 -275 3,0412
2 -300 3,2087
3 -350 3,5437
4 -400 3,8787

Via L7

y = -9E-07x? - 0.0072x + 1.142
i R2=0.9891 6
by 1
EQ N“"""‘-o-. 2
RS
g ¢ 0
E <500 400 -300  -200  -100 0
@

Murc sdu via, m

Hinh 15. Biéu dd phdn b6 dé chira khi - Via L7.

Nhén xét: Két qua dw bao khi khai thac xuéng
sdu tai cac via than cho thiy, do chira khi métan
cia moé than Méng Dwong déu ting nhanh chéng
theo chiéu sau. Khi via [-12 cia mé than Méng
Dwong khai thac dwéi mirc -350 m thi d6 chira khi
métan tai via du bao 16m hon 4 m3/T.kc, dac biétla
via M6 hién nay dang khai thac & mirc -250 m da
c6 do chira khi métan trong via than la 3,91039
m3/T.kc, tuy nhién sg liéu mau phan tich & cac
mitc sAu khac con han ché nén chwa du bao dwoc
dd chira khi mé tan ctia via than nay.

6. Két luan

T nhitng két qua 14y mau phan tich va du bao
bang phwong phéap binh phwong nhé nhit cho
thdy, & tit cic via nghién ctu tai mé than Mong
Dwong do chira khi mé tan c6 xu hwéng tang lén
khi d6 siu khai thac ting1én va dw bdo cang xudng
sdu do chitra khi cang tang. Trong thoi gian téi via
[-12 khai thac dén mic -400 m sé chiu anh huéng
nhiéu hon béi vi do chira khi mé tan cia via nay &
muic -400 m la 4,5828. Tir két qua du bao nay,
Coéng ty c6 phan than Mong Dwong - Vinacomin
can c6 nhirng ké hoach loai trir sy nguy hiém cta
khi mé tan phu hop dé ddm bao an toan trong qua
trinh khai thac.

Loi cdm on
Tac gid chan thanh cadm on sy gitp do caa

Trung tAm An toan mo - Vinacomin da ho tro
trong qua trinh 1am thi nghiém b6 sung sé liéu.
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Nguyén Van Thinh: hinh thanh y twéng, dé xuat
ndi dung; Nguyén Phi Hung, Nguyén Viét Thing,
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