Journal of Mining and Earth Sciences Vol. 62, Issue 5a (2021) 112 - 118 112

Journal of Mining and Earth Sciences

Website: http://imes.humg.edu.vn

The relationship between mining output and [k
methane of the No10 coal seam in Ha Lam coal mine

Nhung Thi Pham 1, Thinh Van Nguyen *, Hung Nhu Le 2

1 Hanoi University of Mining and Geology, Hanoi, Vietnam
2 Vietnam Mining Science and Technology Association, Hanoi, Vietnam

ARTICLE INFO ABSTRACT

Article history: Ha Lam coal mine is exploited from +75 m to -300 m with an output of 2.4

Received 28 Apr. 2021 million tons/year. To meet the production requirements, the mine
Revised 28 July 2021 mobilizes 3 coal seams to exploit simultaneously, seam 7, seam 10 and
Accepted 29™ Aug, 2021 seam 11, in which seam 10 has the highest methane content among the 3
seams. Currently, Ha Lam coal mine is ranked Il in terms of methane.
However, in the mining process of the mechanized longwall, there is a
sudden increase in methane release, especially at the times when the
machine can operate continuously due to favorable geological conditions
of the reservoir and the sudden increase in the thickness of the seam leads
to a sudden increase in the volume of recovered coal. In order to
contribute to ensuring safety in mining, be proactive in controlling the
methane concentration in the seam 10 mining longwall. The article has
studied to determine the relationship between the level of methane
emission with the methane content in the coal secam and the mining
output of the longwall. These are two factors that greatly affect the
methane release process from the longwall. The article used practical
methods of measurement, sampling and analysis to determine the level of
methane release from longwall furnaces at different mining levels of coal
seam 10. The relationship between methane release and methane content
in the coal seam with the mining output of the longwall has been
determined inthe form of a functiony = a.In(x) + b. With each mining level
of coal seam 10, just update the methane content in the reservoir and the
planned output, the release of methane into the longwall can be predicted.
The research results help to plan the and exploitation dilute the
concentration of methane in the coal seam 10 of Ha Lam coal mine.
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M&i quan hé gitra san lwong khai thac véi do thoat khi mé tan
cua via 10, mé than Ha LAm

Pham Thi Nhung 1, Nguyén Van Thinh ¥, Lé Nhw Hung 2

1 Trwong Dai hoc M6 - Pia chdt, Ha Ngi, Viét Nam
2Hgi Khoa hoc va Cong nghé mé Viét Nam, Ha Néi, Viét Nam

THONG TIN BAI BAO TOM TAT
Qu‘f tru?@: MG than Ha Ldm khai thdc tir mikc +75 m dén mikc -300 m véi san lwong dat
Nhan bai 28/4/2021 2,4 triéu tdn/ndm. D€ ddp ting yéu cdu sdn lwong, mé huy dong 3 via khai
Stra xong 28/7/2021 thdc dong thoi la via 7, via 10 va via 11, trong do via 10 c6 dé chiva khi mé
Chap nhan dang 29/8/2021  tqn cqo nhdt trong 3 via. Hién tai, mé than Ha Lim dwoc xép hang 11 vé khi
Tir khéa: mé tan, tuy nhién trong qud trinh khai thdc o cho co gidi héa via 7 thuong
Mé tan xuyﬂén co sw gia tc?pg dot ng_o”.th khl’.rAné tan, dgc Izlét la Anhﬁvrgg gh(‘n.dlélry mc‘iy
D6 ch . Khi khau hoat dong lién tuc do diéu kién dia chdt via thudn loi va khi chiéu day
0 chira khi, S P T S ns e T e

D6 thoat khi via tang dot ngot dan toi san Il{(_)'ng E’huAhOl than noc tang Ien.,Be  gop pAhan,
. o dam bdo an toan trong khai thdc, chu dong trong viéc kiém sodt nong do khi
Mbi quan hé, mé tan trong 1o cho khai thdc via 10, bai bdo dd nghién ciru xdc dinh méi
San lwong. quan hé gitta mirc dj phdt thdi mé tan véi ham lwong mé tan trong via than
va sdn lwong khai thdc ctia cho. Pdy la hai yéu td dnh hwéng lén dén qud
trinh gidi phdng khi mé tan tir lo cho. Bai bdo dd st dung cdc phwong phdp
do, ldy mau va phan tich thwc té dé xdc dinh mikc dd phdt thdi khi mé tan tir
cdc lo cho & cdc mikc khai thdc khdc nhau ctia via 7; méi quan hé giira thodt
khi mé tan va ham lwgng khi mé tan trong via than véi san lwong khai thdc
ctia lo chg dworc xdc dinh c6 dang ham sy = a.ln(x) + b. V&i tirng mirc khai
thdc ctia via 10, chi cdn cdp nhdp dé chiva khi mé tan trong via va sdn lwong
ké hoach khai thdc la cé thé dw bdo dworc dd thodt khi mé tan vao trong lo
cho khi khai thdc. Két qud nghién cteu gitip ldp ké hoach khai thdc va chi

dodng cdc gidi phdp hoa lodng ndng dé khi mé tan trong cdc dwdng lo mé.
© 2021 Trwong Dai hoc Mé - Pia chit. T4t ca cac quyén dwoc bao dam.
1. M& dau J. va Dawson M., 2006; Coal bed methane in

Kazakhstan, 2014). Hang nam, tai caic moé than

Do thoat khi mé tan (CH4) trong cac via than
1a vin dé dugc quan tAm rat nhiéu trong viéc dam
bdo an toan trong khai thac than ham 1o (Squarek
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ham 16 & cac nwdc trén thé giGi cling nhu tai Viét
Nam déu c6 bao cdo danh gid xép hang mo theo do
chtra khi va thoat khi mé tan. Xac dinh méi quan
hé gitra do thoat khi mé tan va san lwgng khai thac
la mau chét dé dau tw cong nghé khai thac va san
lwong khai thac hop 1y cda tirng 10 chg. Trén thé
gi¢i, c6 nhiéu cong trinh nghién ciru vé d6 chira
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khi va do thoat khi mé tan, tiéu bi€u nhw Staczek
va Simka (2004) da nghién ctru vé mirc d6 nd roi
cla than sau khi cit dén do thoat khi mé tan;
Borowski va Kuczera (2017) chi ra phwong phap
xac dinh moi quan hé gitra d6 chira khi va do thoat
khi mé tan. O Viét Nam, vin dé nay chwa duwoc
quan tim nhiéu nén kha han ché cic cong trinh
nghién ctru, hién nay méi chi c6 Nguyén Vin
Thinh (2019) dait nén tang cho khia canh nghién
clru ndy. Dwa trén nghién cru dau tién & Viét Nam,
bai bao da xac dinh moi quan hé gitra d6 thoat khi
meé tan va san luwgng khai thac cho via 10 ctia mé
than Ha LAm, nham giai quyét van dé dwa cong
nghé co gi¢i hdéa vao khai thac, ddc biét trong
nhitng nam gin diy tai mo than nay, khi ting san
lwong 10 cho tir 300 nghin tin/nam 1én 1,2 triéu
tAn/nam trong diéu kién tiét dién dwong 10 khong
dam bao théng gié dé hoa loang khi mé tan tai 1o
cho khai thac trong khai thac than hdm 10 (John
Squarek va Mike Dawson, 2006; "Coal bed
methane in Kazakhstan". worldcoal.com. July 23,
2014). Hang nadm, tai cdic mo than ham 10 & cac
nuwéc trén thé gidi cling nhu tai Viét Nam déu cé
bao cio danh gia xép hang mo theo do chira khi va
thoat khi mé tan. Xac dinh méi quan hé gitra do
thoat khi mé tan va san lwong khai thac 1a miu
chdt dé dau tw cong nghé khai thac va san lwong
khai thac hgp ly cia tirng 10 cho.

Dwa trén nghién ctru dau tién & Viét Nam, bai
bo di xac dinh moi quan hé gitra d6 thoat khi mé

Hinh 1. Vi tri mé than Ha Lam.

tan va san lwong khai thac cho via 10 ciia mé than
Ha LAm, nham giai quyét van dé dwa cong nghé co
gid¢i hoa vao khai thac, dac biét trong nhitng nam
gan day tai mo than nay, khi tang san lwong 1o cho
ttr 300 nghin tAn/nam lén 1,2 triéu tin/nam trong
diéu kién tiét dién dwong 10 khong ddm bao thong
gi6 dé hoa lodng khi mé tan tai 10 cho khai thac.
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Hinh 2. Binh d6 ddng tru khu via 10 khu II1.
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2. Pac diém vi tri dia ly

Mo than Ha Ldm thudc phwong Ha Lam,
thanh ph6 Ha Long, tinh Quang Ninh cich thanh
phd Ha Long 7 km vé phia dong bic (Hinh 1).

Phia bic gidp mé Sudi Lai, phia tiy gidp mo
Binh Minh, phia dong giap moé Ha Tu, phia nam la
thanh phé Ha Long. Dién tich khoang 10 kmz.

3. Dac diém dia chit khu mo

Via 10 duy tri kha t6t va twong déi 6n dinh
trén khu mo. Via c6 chiéu day khong 6n dinh thay
déi tir 0,66+27,82 m, trung binh 7,40 m. Via c6 ciu
tao phirc tap, s6 16p kep trong via cé tir 1+6 1op,
chiéu day ttr 0.00 + 4,57 m (Hinh 2).

Khu mé Ha Lam ciing tuin theo quy ludt ham
lwong khi, d chita khi ctia hén hop khi H, + CHy
tang theo chiéu sau.

Ham lwong va d6 chira khi ctia khi chay n6 cao
hon chi xuat hién cuc bd & vai diém nhw: LK.1783
(V10) do chira khi 4,98 m3/T.kc; LK.1766 (V7) c6
do chira khi 4,63 m3/T .kc; LK.1790 (V10) do chira
khi tw nhién 4,58 m3/T.kc (Nguyén Hitu Hoa va
Nguyén Van Thinh, 2019; Van Thinh Nguyen va
nnk., 2017).

4. Pac diém Kkhai thac, dé chiva khi, thoat khi
CH, tai via 10

Cac s6 liéu do dac khao sat vé do chira khi, sdn
lwgng thang va do thoat khi dwoc cda cac 1o che
tai via 10 ctia moé than Ha Lam: Lo cho +40/+24
m; 16 cho +20/-18 m; 10 cho -20/-46 m; 1o cho -
46/-65 m; 10 chg -70/-100 m; trinh bay trong cac
Bang 1 va 2.

DPé xac dinh mai quan hé gitra nong do khi mé
tan thai ra véi ham lwong khi mé tan trong via
than va san lwong khai thac ctia via 10, nhom
nghién ctru da st dung phan mém Microsoft Excel
dé xay dung biéu d6 bién thién san lwong va phat
thai khi mé tan theo tirng thang khai thac ctia tirng
10 cho (Borowski M. va Kuczera Z., 2017; Tran
Xuan Ha, 2012).

Sau khi xay dung bi€u do bién thién san lvgng
va d6 thoat khi mé tan theo tirng thang khai thac
cta 10 chg. Xac dinh ham hoi quy thé hién su bién
thién cua san lwgng va lwgng khi mé tan thoat ra,
d6ng thoi xy dwng biéu do thé hién moi quan hé
gitta do chira khi mé tan va do thoat khi mé tan
(Nguyén Van Thinh, 2019).

Bdng 1. Dé chira khi CH, tai cdc lo cho (LC) cua via 10.

LC +40/+24 LC +20/-18 LC-20/-46 LC-46/-65 LC-70/-100
STT | Vitri | POcha | Vi | DO chka i | Po6chira | Vi | POchra | Vitri | Do chira
(m3/Tkc) | tri | (m3/Tkc) | tri | (m3/Tkc) | tri | (m3/Tkc) (m3/Tkc)
1 +30 0,054 +15 0,15 -45 0,30 -65 0,32 -100 0,38
2 +40 0,067 0 0,18 -38 0,23 -58 0,26 -93 0,33
3 +28 0,048 -15 0,19 -30 0,15 -57 0,25 -80 0,26
4 +35 0,07 +20 0,15 -20 0,14 -48 0,17 -72 0,24
Trung binh 0,06 0,17 0,2 0,25 0,3

Bdng 2. Két qud tinh todn dé thodt khi trung binh ctia cdc 1o cho via 10 khu 10 chg +40/+24 m.

TT Théng s6 LC +40/+24] LC+20/-18] LC-20/-46 | LC-46/-65 | LC-70/-100
1 | Sanlwong thang, A (T) 11.447 16.890 11.869 19.287 17.445
o |SOngaylamviée, N (ngay| . ., 27,00 25,83 27,33 25,67

dém)
3 Luu luong gi6 Q 475 294,0 390,0 450,0 342,0
(m3/phut)
4 | Hamlwong CH,C (%) 0,012 0,004 0,003 0,251 0,298
5 | Do thoatkhi tuyérdoil 0,057 0,18 0,20 0,95 119
(m3/phut)
¢ |Pothodtkhitwongddiq| ) gg 0,4004 0,62 1.927 2,50
(m3/Tngay-dém)
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Hinh 3. M6i quan hé giita d6 chira khi va dé thodt khi CH, tuyét doi.

Hinh 4. M6i quan hé giira d6 chira khi va dé thodt khi CH, twrong doi.

Tir két qua do dac va tinh toan tai Bang 1,
Hinh 3 va 4 cho thdy: méi quan hé gitra d6 chira
khi va d6 thoat khi tuyét déi ctia via 10, mé than
Ha Lidm dwoc biéu dién béi ham s6 y =
0,00202.e13663%; moi quan hé gitra gitra d6 chira
khi va do thoat khi twong déi cia via 10 mé than
Ha Lidm dwoc biéu dién béi ham s6 y =
0,0758.e11638X,

Tir cac két qua do dac va tinh toan tai Bang 1,
Hinh 5 va 6 cho thiy: méi quan hé gitra san lwong
khai thac va do thoat khi mé tan dwgc thé hién qua
phuwong trinh y = aln(x) + b; khi san lwgng khai
thac tang lén thi do thoat khi mé tan cling tang ty
1é thuin v&i san lwong khai thac. Gia tri cu thé d6i
vGi tirng 10 cho dwoc thé hién tai cac Hinh 5 va 6.
Cu thé, tai lo chg -70/-100 m dang khai thac, khi
khai thac véi san lwong 120.000 tAn/nam (400

tAn/ngay-dém) thi do thoat khi mé tan twong doi
1a 1,9 m3/T.ngay-dém, do thoat khi mé tan tuyét
déi la 0,8 m3/T.ngay-dém; khi khai thac trong diéu
kién dia chit thuin lgi, san lwong khai thac dat
180.000 tdn/nam (600 tin/ngay-dém) thi do
thoat khi mé tan twong déi la 2,95 m3/T.ngay-
dém, do thoat khi mé tan tuyét doi la 1,43
m3/T.ngay-dém.

5.Kétluian

Phan tich dnh hwéng cia ham lwong CH.
trong via than dén sw gidi phong khi CH, tuyét doi
va twong doi cia via 10 mé than Ha Lam c6 thé
khing dinh rang: do thoat khi CH, tuyét ddi va do
thoat khi CH4 twong doi tang, gidm theo xu huéng
tang giam kha nang tich trit khi CHs trong via than.
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Hinh 5. M6i quan hé giira sdn lwong va dé thodt khi CHy tuyét doi.
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Hinh 6. M6i quan hé giira sdn lwong va do thodt khi CH, twong doi.

Két qua nghién cru vé moi quan hé giira san
lwong khai thac va do thoat khi CHacho thay: trong
cung mét 10 chg, khi san lwong tang, lwong CHs
gidi phong tuyét doi tang, va khi san lwong giam,
gidi phong CH,4 tuyét déi gidm. Trong cing mot 1o
cho, khi san lwgng ctia 10 cho tang 1én thi sw giai
phong khi CHs twong ddi giam xuéng va khi san
lwgng ctia 10 cho gidm xudng thi lwong khi mé tan
twong doi gidi phong tang lén. Do do6, sy gia ting
twong doi trong phat thai khi CHs theo hwéng
nguoc lai véi sy tang va gidm san lwong 10 cho.

Loi cam on

Tac gid chan thanh cdm on sw giup d& cha
Trung tAm Cap clru mo - Vinacomin da gitp dé tac
gia trong qua trinh 1am thi nghiém bé sung sé liéu.

Pong gop cua tac gia
Nguyén Van Thinh: hinh thanh y twéng, Pham
Thi Nhung, Lé Nhw Hung: déng gop xtt 1y s6 liéu va

phén tich xac dinh méi quan hé gitra san lwong
khai thac véi do thoat khi mé tan.



Nguyén Thi Nhung va nnk./Tap chi Khoa hoc Ky thudt Mé - Dia chdt 62(5a), 112 - 118 118

Tai liéu tham khao

Nguyén Hitu Hoa, Nguyén Vin Thinh, (2019). Dubao
mitc do chira khi mé tan trong cac via than & do
sau khac nhau tai mé than Quang Hanh, Tap chi
cong nghiép mé 2, 65-71

Van Thinh Nguyen, Waldemar Mijat, Vu Chi Dang,
(2017). “Methane estimation in DuongHuy coal
mine”, 4th International conference scientific-
research cooperation between Vietnam and
Poland, E3S Web of Conferences 35, 01005
s(2018)
https://doi.org/10.1051/e3sconf/20183501
005 POL-VIET 2017.

"Coal bed methane in Kazakhstan". worldcoal.com.
July 23,2014.

John Squarek and Mike Dawson, (2006). Coalbed
methane expands in Canada, Oil & Gas Journal, 24
July 2006, p.37-40.

Marek Borowski, and Zbigniew Kuczera, (2017).
Comparison of Methane Control Methods in Polish
and Vietnamese Coal Mines, AGH,. Krakow. Tr3 +7.

Staczek A, Simka A, (2004). “Graniczny wskaznik
intensywnosci desorpcji gazu z wegla jako
podstawowy parametr zagrozenia wyrzutowego
charakteryzujacy stopien nasycenia gazem
pokladow wegla”, Mechanizacja i Automatyzacja
Gornictwa.

B cong thwong, (2011). Quy chuan ki thuit Quéc gia
vé an toan trong khai thac than him lo-
QCVNO01:2011/BCT, 25 trang.

Tran Xuin Ha, (2012). An toan vé sinh céng nghiép
trong khai thdc mé hdm lo, Nha xuat ban Khoa hoc
ky thuat, 35 trang.

Nguyén Van Thinh, (2019). Nghién cttu ché db thodt
khi mé tan khi khai thdc xudéng sdu trong mé than
hdm lo viing Qudng Ninh. Luin &n Tién S§, Dai hoc
M6 - Bia chat, Ha Noi, 63 trang.


https://doi.org/10.1051/e3sconf/20183501005%20POL-VIET%202017
https://doi.org/10.1051/e3sconf/20183501005%20POL-VIET%202017
http://www.worldcoal.com/news/cbm/articles/Developing-the-coalbed-methane-industry-in-Kazakhstan-CBM83.aspx



