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Durina the coal minina period in the fourth auarter of 2020, the air
temperature increased in minina areas and the survev results on the
current state of the lonawall 14.5.20 at Khe Cham III coal mine, showed
that the air temperature rises to 32°C and exceeded the bermit
reaulation (30°C) of OCVN 01/2011/BCT. To a nalvze the relationship
between oxvaen adsorption capacity and temperature in coal samples,
coal samples were taken at the head and bottom of the coalface. The
result shows that the oxvaen adsorption constant U25 = 0.0032 is the
largest in the coal sambles, while the Russian standard for self-ianition of
coal is U25 > 0.016. Therefore, the coal sambles of Khe Cham III coal mine
are low self-ianition. Thus. it can be seen that the causes leadina to the
increase in temperature in the longwall 14.5.20 due to the compression
of the road ventilation, the only measured airflow is 7.68 m3/s, while the
required airflow is 16 m3/s. On the other hand, due to the influence of
thermal radiation from the surrounding rock, the area has finished
mining on the lonawall and the road is narrow lead to the airflow is not
small enouah to carrv this heat out. To ensure safety in the minina
process when there are sians of increasing temperature from the minina
areas. The article proposed solutions to complete the ventilation system;
drillina and pumbpina water into the coal face; construct walls to isolate
the exploited area to prevent oxidation of coal and temperature in the
goafspread to longwall.
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Phan tich nguyén nhan va dé xuat cac giai phap ngan ngira gia
tang nhiét do 10 cho mo than Khe Cham III

Pao Van Chi V7,

I Trwong Dai hoc M6 - Pia chdt, Ha Ngi, Viét Nam
2 Hoi Khoa hoc va Céng nghé mé Viét Nam, Ha Noi, Viét Nam

Tran Xuan Ha 2, Nguyén Vian Quang !

THONG TIN BAI BAO TOM TAT
Qud trinh: Trong giai doan khai thdc & quy IV/2020 c6 mét s6 khu vurc xudt hién sw gia
Nhan bai 27/7/2021 tdng nhiét dg, thong qua qud trinh khdo sdt hién trang 1o chg 14.5.20 6 mé
Stra xong 29/10/2021 than Khe Cham III cho thdy, nhiét d¢ gia tang dén 32°C vuot qud quy dinh
Chdp nhan dang 25/11/2021  cho phép (300C) cua QCVN 01/2011/BCT Két qud sau_ khi phan tich méi
Tir khéa: quan hé gitta khd ndng hdp phu oxy va nhiét dj trong mdu than dwoc 1Ay tir
Lo cho vi tri dau va chan 1o cho cho thdy hang s6 hap phu oxy U25 =0, 0032 ld gid
Luu l&;m 6 tri I6n nhdt trong cdc mdu than. So sdnh véi tiéu chudn cua Nga, ddu hiéu
M6 Khe Cig ’ cua than tw chdy khi U25 > 0,016, cho nén than cé khd ndng tw chdy thdp. Vi
o 1he Lham, vay c6 thé nhdn dinh dwoc nhitng nguyén nhan ddn dén hién tuong gia
Nhleﬁdo' tdang nhiét d6 & 1o cho 14.5.20 la do dwdmg 16 doc via théng gié bi nén bep,
U nhiét. Iwu lwong gid do dac chi dat 7,68 m3/5 trong khi dé lwu Iu'o'ng glo Yyéu cdu
16 m3/s. Mdt khdc, do dnh hwéng tir qud trinh téa nhiét ctia dat dd xung
quanh khu vuc da két thiic khai thdc vao 1o chg va lubng gié di qua khéng
di mang lwong nhiét nay ra ngoai do dé dwong 10 bi thu hep tiét dién khéng
du luu lugng gid. D€ ddm bdo an toan trong qud trinh khai thdc khi cd ddu
hiéu nhiét do gia tdng tir cdc khu vuec khai thdc, bai bdo da dé xudt cdc glal
phap hoan thién hé théng thong gi6, khoan, bom ép nwdc vao khéi than va
9

xdy dung cdc twong chan cdch ly khu vuee dd khai thdc dé ngdn ngtra 6xy

héa than va nhiét d trong khodng khong khai thdc lan ra khu vue 10 cho.
© 2021 Trwong Pai hoc M6 - Dia chdt. Tdt cd cdc quyén dworc bdo ddm.
1. Mé dau mo Khe Cham L. Ttr d6 dén nay, cong ty than Khe

Cham - TKV quan ly va khai thac khu vwec mé

Mé than Khe Cham tir nam 2017 dwoc Tap
doan Coéng nghiép Than - Khoang san Viét Nam
giao cho Cong ty than Ha Long quan ly khu vuc

“Tdc gid lién hé
E - mail: daovanchi@humg.edu.vn
DOI: 10.46326/JMES.2021.62(5a).11

than Khe Cham III. Trong qua trinh khai thac hién
nay, & mo than Khe Cham III xu4t hién nhiét do
tang cao tai 10 chg 14.5.20 (Trung tam KHCN Mé
va Moi trwong, 2020), nhiét do vwot qua tiéu
chuin cho phép la 30°C (B6 Cong thwong, 2011),
gay anh hudng dén diéu kién lam viéc ctia cong
nhin. PA c¢é nhiéu cong trinh nghién cru dwa ra
nhitng gidi phap gidm nhiét do0 khong khi mo
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nhu: dé xuit giai gidm nhiét d6 bang thiét bi diéu
hoa khong khi (Pao Van Chi, 2017), s& dung héa
chat lam mat dé gidm nhiét do khu vuc 10 van tai
(Pao Vin Chi, 2019). Quan Truong Tien (2019)
da phéan tich sy thay déi nhiét do khong khi 10
cho theo mua va da dé xuit giai phap st dung
thiét bi diéu hoa khéng khi mé dé giam nhiét cho
10 cho CGH 11.1.14 mo6 than Ha Lam. Tuy nhién,
tuy thudc dic diém dia chat, dia nhiét, cong nghé
khai thac va tinh chat cta via than thi mic do gia
tang nhiét do cling khac nhau. Vi viy, cin c6
nhirng giai phap phtu hop cho diéu kién cu thé. T
nhirng yéu ciu thuc té trén bai bdo da phan tich,
danh gia nguyén nhan gia tang nhiét do, dé dwa
ra dé xudt cac gidi phap ngin ngtra gia ting nhiét
dd, dam bao an toan trong qua trinh khai thac khi
c6 diu hiéu nhiét do gia ting tir cac khu vwe khai
thac.
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2. Hién trang nhiét d6 10 cho’ trong qua trinh
khai thac

Khu vwc khai thac caa 16 chg 14.5.20 dwoc
khai théng bang 10 doc via van tai 14.5.20 va 1o
doc via thong gi6 14.5.20, 16 chg dwoc khai thac
bang cong nghé khoan - nd min, chéng gitt bang
gia xich, san lwgng 630 tin/ngay. Nhiét d6 do
nhom nghién cru khao sat do dac tai dau lo
cheo la 32°C (Trung tam KHCN Mé va Moi
treong, 2020), vi tri khu vuc 10 chg thé hién
trén Hinh 1.

3. Phan tich nguyén nhan gia tang nhiét do tai
10 chor 14.5.20

bé xac dinh nguyén nhin gia ting nhiét do
tai 10 chg 14.5.20, can xem xét dén cac yéu to
chi yéu nhw: kha nang théng gié; anh hwdng
ctia nhiét d6 dat da xung quanh tir khu vuc da
khai thac dén 10 cho; kha nang u nhiét ctia than
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Hinh 1. Khu vwc gia tdng nhiét dé 10 cho 14.5.20
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con lai trong vung pha héa (Lé Van Thao, 2008;
Ly Tang Hoa, 2008).

3.1. Khad ndng thong gio

Thong gi6 cho cac khu vuc 10 chg, ngoai chirc
nang cung cip lwong gié sach, ddm bao an toan
cho nguwoi lao déng con c6 nhiém vu trao doi va
mang nhiét do trong khu vuc 10 che ra ngoai. Tuy
nhién, qua khao sat lwu lwong gié qua 1o che
14.5.20 chi dat 7,68 m3/s, trong khi lwu lwong gi6
yéu ciu la 16 m3/s, nguyén nhén la do 10 doc via
thong gi6 bi nén bep, lam thu hep tiét dién. Do
vy, lwong gi6 di vao khu vuc 10 cho bi han ché,
dan dén luwong nhiét phat sinh do qua trinh téa
nhiét cda cac thiét bi dién va dat da xung quanh
khong dwoc gidm xudng theo yéu cau.

3.2. Anh hwéng ciia nhiét dé ddt dd xung quanh
tir khu vwc dd khai thdc

Lo cho 14.5.20 nam trong khu vwc da khai
thac. Qua trinh gia tang nhiét do tai 10 chg
14.5.20 do khu vuc pha héa & cac 16 cho lan can
da két thic khai thac da 1am anh hwong truc tiép
dén sy gia tang nhiét do tai cac khu vuc nay.
Nhiét d6 & cac 10 cho khac khai thac trong khéi
than nguyén dao dong 28+29°C.

3.3. Kha ndng u nhiét cia than con lai trong
ving phd héa

DE€ xem xét kha nang G nhiét cla than tai khu
vuc phia sau 10 chg 14.5.20, nhém tac gia tién
hanh 14y mau phan tich xac dinh khd ning tw
chay cua than. CAc mau than dwoc 1ay tai vi tri
dau, gitta va chan 10 chg 14.5.20. Cac mau dwoc
phan tich theo cac chi tiéu hang s6 hdp phu 6xy
va gia ting nhiét do dan dén chay than. Két qua
phén tich xac dinh hé s6 hap phu oxy va gia ting
nhiét d6 & cac vi tri dau, gitra va chan 10 chg duoc
chon 14 két qua cao nhat trong tirng vi tri & khu
vuec 10 chg 14.5.20. Hinh 2 thé hién két qua phan
tich & dau 10 cho.

Qua két qua phan tich hing s6 hip phu 6xy tai
vi trf du 10 chg 14.5.20 thiy rang kha ning hip
phu oxy dan dén than tw chdy tai 10 cho 14.5.20
mo than Khe Cham III c¢6 U25 = 0,0032 1a gia tri
16m nhit trong cidc miu than. So sanh véi tiéu
chuén ctia Nga, ddu hiéu ctia than tw chay khi U25
> 0,016, cho thdy than tai khu vuec 10 cho 14.5.20
c6 kha nang tw chay thip. Két qua phan tich mai
quan hé gitra kha nang hip phu oxy va nhiét do

trong Hinh 2 cia mau than & du 1o cho 14.5.20
cho thiy dén nhiét do 1400°C thi khong con kha
nang hip phu oxy nita. Thong thwdng nhirng
than c6 tinh tw chay thi dén nhiét d6 110+130°C
da dirng kha niang hip phu oxy. Do d6, than cia
mo Khe Cham III kho c6 kha nang ty chay.

e

Hinh 2. Quan hé giira hdng sé hdp phu Oxy va
nhiét do.

4. Pé xudt cac giai phap ngan ngira kha nang
gia tang nhiét do 10 cho trong qua trinh khai
thac & mo than Khe Cham III

Qua qué trinh nghién cru hién trang, cac két
qua phéan tich & trén, nhém nghién ctru dé xuit
mot s6 bién phdp ngin ngira gia ting nhiét do
trong qud trinh khai thac nhw sau:

4.1. Gidi phdp hoan thién hé théng théng gio

D€ dam bdo lwu lwong gid yéu ciu vao cac 1o
cho phai tién hanh cac bién phap sau:

(1) Tinh todn hoan thién hé théng théng gié
nhdm cung c4p du luu lwong gié dén cac ho tiéu
thu va on dinh ché do thong gio.

(2) D€ duy tri hoat dong cla cic quat gié bén
vitng va ddm bao ché do cong tac, tram quat +35
phai thuc hién cac giai phap sau:

+ M& rong tiét dién 10 thwong thong gié van
tai mirc +35+-90 via 14.2 hodc dao dwong 10 méi
song song v&i dwong 1o nay.

+ Néu khéng mé rong hodc dao 10 song song
vdi 10 thugng thong gi6 van tai mic +35+-90 via
14.2 thi sém dwa giéng nghiéng thong gi6 mitc
+35+-112 vao st dung.
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4.2. Ngdn ngira dnh hwéng cia nhiét do ddt da
xung quanh khu vwc dé khai thdc dén cdc lo cho

Sau khi két thic khai théc, phai xay dung cac
twdng chan cach ly ngan nglra qua trinh téa nhiét
tlr dat da xung quanh khu vyc da két thac khai
thac vao caclo cho.

Han ché d€ lai cac tru than bdo vé va ton that
than trong khu vyc pha hoa.

4.3. Ap dung phwong phdp khoan, bom ép
nwdrc vao khéi than trong khu vwec lo cho dang
khai thac

Bom ép nwéc vao khoi than 13 mot trong
nhitng phwong phap lam mat hiéu qua trong
viéc khai thac than. Ban chat vat li cia phwong
phap bom ép nwéc so bd 1am 4m khéi than 1a
bom nwéc ap sudt vao khoi than la lam tang do
4m cuda than, lam dinh két cac hat than thanh
tap hop dwéi tic dung cta luc két dinh va tang
hiéu qua lam mat khoi than. Than c6 do kién c6
cang thip thi cang ting kha nang két dinh cac
hat than cang cao, lwvgng nwéc thdm thiu cang
16n. Viéc lam mat nay dwgc tién hanh theo
cach: bom ép nuéc vao cac 16 khoan ngin
trwdc gwong 10 cho va cac 16 khoan dai trong
khéi than 10 chg sé di qua thudc 10 thong gié va
10 van tai
4.3.1. Gidi phdp bom ép nuéc bdng cdc 16 khoan
ngdn

Gidi phap bom ép nwéc bang cac 16 khoan
ngan thwong dwoc ap dung tai cac khu vuc khai
thac trong pham vi khu vuc ¢ dirt giy, chiéu day
va géc doc via khong 6n dinh. Theo giai phap nay,
cac 16 khoan ngan thwomng dwoc bé tri tai phan
ntra trén theo chiéu cao gwong 1o cho va khoan
xién vé phia vach, chiéu dai 16 khoan thong
thwong tir 2,0+3,5 m, khodng cach giira cac 16
khoan theo hwéng doc via dwoc tinh toan phu
thudc vao ban kinh thdm thiu nwéc khi bom ép
va thwong tir 3,0+5,0 m. Do cac 16 khoan bom ép
nudc dugce bd tri ndm trong viing dé tai ca ap
lwc twa nén khoi than trong viing nay xuit hién
mot lwgng 16m khe nit thit sinh, lam tang tinh
tham ca than, viéc bom ép nuwéc thuén loi khong
can ap luc nwéc cao. So d6 minh hoa b6 tri mang
16 khoan ngan nhw Hinh 3.

Giai phap bé tri mang 16 khoan nay c6 wu
diém 1a truc tiép lam ting d6 bén cta khdi than
ngay tai khu virc khiu gwong 10 cho, cac 16 khoan
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Hinh 3. So' dd bom ép nuréc bdng cdc 16 khoan ngdn.

c6 chidu dai ngan nén thao tac thi cong khoan
bom ép nwéc nhanh chong va don gian. Tuy
nhién, gidi phdp nay c6 nhwoc diém la khi tién
hanh khoan bom ép nuwérc thi cac hoat dong khac
trong gwong 1o chg phai dirng lai, lam gian doan
san xudt, trong quéa trinh bom ép dé gy phinh l&
guwong néu khéng dwgc kiém soat chit ché (Hinh

Tam chdn lubng phé hod
Xich lién két

U3 :f J

_Ong bom ép nuée ty
/ phinh, L= 1,5m,

1.6 khomn bom ép nude
/ L=d4«6m

Hinh 4. So @6 bom ép nwéc bdng cdc 16 khoan
ngdn 1o cho 14.5.20.

4.3.2. Bom ép nwérc bing cdc 16 khoan dai

Giai phap bom ép nuéc bang cac 16 khoan dai
thwdong dwoc ap dung trong cac via c6 chiéu day
va gbc déc on dinh, dic biét thich hop véi cac 1o
cho co gidi hda cé toc db tién gwong nhanh. Khi
bom ép nuwéc bang cac 16 khoan dai, chigu dai 16
khoan 30+100 m, c4c 16 khoan thuong dwoc b
tri tai 10 doc via van tai va théng gio6 roi khoan 1én
hodc khoan xuéng theo hwéng doc via than. So
d6 minh hoa nhw Hinh 5.

Truwdmg hop bé tri mang 16 khoan dai song
song tir mot phia (Hinh 5a va 5b) hodc vé hai
phia (Hinh 5c¢) c4c 16 khoan thwong dworc thi cong
tr 10 doc via van tai hoac 10 doc via thong gio cta
10 cho. Khoang cach gitra cic 16 khoan trong
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mang phu thudc vao ban kinh thim thau nwéc
trong tirng diéu kién cu thé cua than, ddm bao
gidm toi da chi phi cho cong tic khoan bom ép
nwéc nhwng dat hiéu qua ting do lién két khoi
than cao nhit. Pong thoi dam bao téc do khoan
bom ép nwéc tién trwedec phtt hop véi toc do tién
gwong va khéng lam anh hwéng dén cong tac
khai théac 16 chg. Vi tri khoan bom ép nwéc tién
trudc gwong thwong bé tri cach gwong khiu tir
20+30 m dam bao thoi gian dé khi gwong 10 cho
kh4u dén thi khéi than dwoc bom ép nwée dat dd
lién két 6n dinh nhit. Gidi phap nay c6 cac wu
diém 12 s8 lwong 16 khoan va dich chuyén vi tri
khoan it, pham vi tham th&u khi bom ép 1én, cong
tac khoan dworc thuwe hién & 10 doc via van tai va
thong gi6 nén khong anh hwdng dén cong tic san
xudt 10 chg, thoi gian bom ép cho mot 16 dai nén
kha nang lam w6t dong déu.

T= 7 0= ] W=
RTTTTTIT] &1 ] g
| 9 | | Y
§ gl 1@'\1’[\
E=—1t= 33 = |
a.Phiatrén  b.Phifadwéi  c. Hai phia

Hinh 5. Bom ép nwéc bdng cdc 16 khoan dai.

Trong trwong hop bo tri mang 16 khoan dai
cac 16 khoan kiéu ré quat tir 10 thong gié va van
tai (Hinh 6a) va cac 16 khoan két hop dai, ngan
song song (Hinh 6b) doc theo 16 doc via thong gi6
va van tai, bo tri cic tram khoan bom ép nuwéc
cach nhau 50+60 m theo phwong. Tai cac tram
khoan bom, néu dwong 10 chit hep khong du
khéng gian dé thao tac thi tién hanh dao cip vao
hong 1o dé dit may khoan. Tai mdi tram khoan,
cac 16 khoan dwgc khoan tir cip véi chiéu dai
30+65 m (thay ddi phu thudc chiéu dai gwong 1o
chg. Ho chiéu 16 khoan dai bom ép nwéc thudc 10
chg 14.5-5 nhw Hinh 7.

—pt> \ »
- - . o A - 1
| |
a.ré quat b. Song song

Hinh 6. So A6 bom ép nuéc bdng cdc 16 khoan
dai ré quat va hén hop.
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Hinh 7. Hé chiéu 16 khoan dai bom ép nuéc tai o
cho 14.5.20.

4.4. Ap dung phwong phdp khoan, bom ép hop
chdt lam lanh vao khu vwc phd héa phia sau lo
cho

Trong qua trinh khai thic can lién tuc khao
sat, theo doi nhiét do khu vwe 10 cho, dac biét 1a
khu vure diu 10 cho tiép xic véi khu viee pha héa.
Néu thiy nhiét do bat thwong phai 4p dung bién
phap sau:

- Lap 6ng tham do sau vao khu vuc pha héa tir
30+50 m;

- Lap dng bom khi nito d& phong hién twong
chay mé xay ra;

- Bom héa chat lam lanh vao khu vic pha hoa.
Trinh tw dwoc thwe hién nhw sau: sau khi da pha
hoéa xong, 10 cho khai thac 6n dinh tién hanh 1ap
hé théng 6ng dan dung dich 1am lanh Nitorat
amon (NH4).COs; nong do 0,25%. D€ tang hiéu
qua thdm thiu déu trong khong gian da khai thac
va khéng cho hop chit chay xudng chan 10 che
gy 4m w6t va lam yéu 10 van tai, trén hé théng
dwong 6ng doc theo 10 cho da dwoc phin doan,
13p cac Ong c6 duc 16 ¢ =5 mm dé dung dich lam
lanh chay ra va durng lai cach chan 1o cho 50 m.
Hé théng 6ng dan gom 2 dudng 6ng vao khu vuc
da pha hoa va vao sau tuwdng chan 1o thong gié da
danh sip dé dung dich thim thiu xudng dwédi dat
d4 da pha hda phan phia trén 16 cho. Két ciu hé
thdéng 6ng dan (kich thwéc, chiéu dai 6ng va doan
dng, doan 8ng c6 duc9,...) dwgc thé hién & Hinh 8
vao.
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SO PO LAP DAT ONG CAP DICH LAM LANH BEN TRONG LO CHO
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Hinh 8. Sor do thi cong hé théng bom ép chdt lam lanh
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Hinh 9. So' db cdu tao 6ng thép ddt sau 1o cho

4.5. Xay dung cdc twong chdn cdt trén 1o théng
gio va vdn tdi phia sau tiép gidp voi lo chor

Khai thac 10 chg bang phwong phap khiu dat
str dung so d6 théng gié nghich gy ro gié dang
ké vao khodng khong gian da khai thac bat dau tir
1o van tai ti€p gidp véi 10 cho, doc guwong 10 cho
va gi6 hut tir khoang khong da khai thac phia trén
10 cho. Vi viy, d€ ngan ngira viéc 6xy hoa than va

nhiét do trong khoang khong khai thac lan ra khu
vuire 10 chg can phai tién hanh xy dwng cac twong
khai thac phia trén va khu khai thac 10 chg mang
nhiét va khi thai ra ngoai anh hwdong dén nguoi
lam viéc. Cong viéc twong tu cling dwoc tién hanh
& phia chin 10 chg d€ ngan ngira ro gié vao
khoédng trong da khai thac. Thiét ké twdmg chin
cach ly dwoc thé hién & Hinh 10.
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ETT Tén vatme Bonvi| S8 luong
1 | Dt =2 m® 52
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6 | Ongnusc PVC $110 m 30
7 | Van khod éng meac 110 cdi 03

Hinh 10. Sor db xdy twong chdn cdch ly khu vuee gia tdng nhiét do.

5.Két luan

Thong qua qua trinh khao sat hién trang cac 1o
cho md Khe Cham III cho thdy tai 1o chg 14.5.20
nhiét d6 gia ting dén 32°C vwrot qua quy dinh cho
phép (30°C). K&t qua phan tich méi quan hé gitra
kha ning hip phu 6xy va nhiét d6 trong mau than
cia mo6 Khe Cham III, cho thiy than c6 kha nang
tw chay thip (U25 = 0,0032).

Mot trong nhitng nguyén nhan dan dén hién
twong gia tang nhiét do ¢ 10 cho 14.5.20 1a do qua
trinh téa nhiét tir dat da xung quanh khu vuc da
két thac khai thac vao cac 10 cho,... Lueu lwong gié
cho khu vuyc 16 chg 14.5.20 chi dat 7,68 m3/s,
trong khi dé lwu lwong gié yéu cau 16 m3/s
khéng da dé dwa luong khong khi néng thoat ra
khoi khu vie 10 cho.

Tuy vao tirng diéu kién cu thé c6 thé két mot
hodac nhiéu cac giadi phap dong thoi dwoc dé xuit
trong nghién ctru nhu: hoan thién hé thong thong
gi6, ap dung phwong phap khoan, bom ép nuéc
vao khéi than trong khu vwe 10 chg dang khai
thac d€ ngan ngira 6xy hoa than va nhiét do lan ra
khu vire 10 cho, xdy dung cac twong chan cach ly
khu virc da khai thac khi 1o cho di qua sé€ dam bao

an toan trong qua trinh khai thac khi c6 diu hiéu
nhiét do gia tang.

Pong gop cua cac tac gia

Pao Van Chi va Tran Xuin Ha: hinh thanh y
twdng, ciu truc bai bao, hoan thién cac ndi dung
bai bdo va ban thio cudi ciung; Nguyén Vin
Quang: tham gia nghién ctru tai liéu giai phap
giam nhiét do khong khi 16 cho.
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