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Hién twong than tw chay (chay ndi sinh) tiém &n nhiéu nguy co gdy mét an toan, khé kiém soét va
da anh huéng nhiéu dén céc hoat déng sén xuét ctia md, déc biét phai ting thém chi phi xt ly, lam
tang gia thanh, giam hiéu qua khai thac. Via 14.5 Céng ty than Khe Cham - TKV c6 tinh tw chay cao
va da xay ra hién twong U nhiét, xuat khi CO. Mét trong nhiing gidi phap duoc ap dung va mang lai
hiéu qué gitp kiém soat nguy co chay ndi sinh trong qua trinh khai théc céc 16 cho via 14.5: Bo kiém
soat nhiét dé va Iéy méu khi trong khu vire pha hda 16 cho phén tich xéc dinh ham lwong cac chat khi

trong khu vire pha héa 1o cho.

Tir khéa: than tw chay, chéy néi sinh, chdy mé, xuét khi.

1. DAT VAN BE

Trong nhitng n&m gan day, tai mot sé md
than ham 16 Viét Nam da ghi nhan xay ra hién
twong chay ndi sinh trong khe nit khi dao 16
chuén bj trong than, chay néi sinh trong khu vuc
pha hda khi tién hanh khau than 16 chg [4]. Theo
do6, dé ngdn nglra hién twong than tw chay can
c6 cac giai phap phat hién sém hién twong tw
chay théng qua tinh chat cia hién twong. Mot
trong cac gidi phap dé la phat hién sdm théng qua
viéc phan tich cac mau khi d& danh gia sy bat
thwong cha khu vwe. Cac mau khi dwoc |4y tai
cac khu cach ly hoac sau khu pha hdéa sé duoc
phan tich thanh phan. Cung v&i viéc so sanh véi
cac diy liéu da cé trwde khi phan tich mau than sé
xac dinh dwoc sy khac biét (néu cé) ctia mau khi
khi c6 sw ¢b v&i mau khi khi khéng cé sw cb.

Tai céng ty than Khe Cham, via 14.5 la via
than cé tinh ty chay cao va da xay ra hién twong
0 nhiét, xuat khi CO. Trong bai bao nay tac gia
gidi thiéu gidi phap dy bao va phat hién hién
twong than tw chay phu hop véi diéu kién san
xuét thwe té tai don vi.

2. NOI DUNG NGHIEN CcUrU

2.1. Cac giai phap phat hién s&m than tw chay
trong cac mé ham lo

Cobng tac phat hién sdm hién twong than tw
chay giup chd dong xay dwng cac gidi phap
phong nglra trong qué trinh san xuét cling nhw
chd déng giup gidm thiéu nhirng thiét hai. Hién
nay cé cac gidi phap phat hién s&ém nhw sau:

- Giai phap phat hién som tw chay dwa trén
két qua phan tich khi va cac chi tiéu danh gia
chay: Giai phap dwa trén viéc danh gia két qua
phan tich mau khi 13y tai hién trwdng. Can c trén
co s& di¥ liéu cha mau than khi gia nhiét sé so
sanh véi két qua phan tich dé xac dinh sw khac
biét (néu cd). Néu co sw khac biét, sé& xac dinh sw
bat thwdrng va danh gia sau thém

- Giai phap dy bao tw chay bang phwong
phap do nhiét d6: Hién twong than tw chay xay ra
kém theo cac hién twong thay dbi vé nhiét do.
Théng sé nhiét do dwoc coi la giai phap hiéu qua
dé du bao hién twong tw chay. Tuy nhién dé do
dwoc nhiét dd nham phat hién tw chay can phai
c6 céc thiét bi cé d6 chinh xac ciing nhw phwong
phap do hop ly.

- Giai phap kiém soat tw chay tir thiét [ap vi tri
cac tram do, 1y mau khi: Giai phap kiém soat tw
chay dwa vao viéc tién hanh do khi bang thiét bi
do khi cAm tay hang ca tai cac vi tri dwgrc xac lap
lam tram do, diém 14y m&u khi theo déi. Cac tram
do, diém |4y mau khi dwoc lya chon tai 16 Doc via
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thdng gid, Doc via van tai cho phép tinh toan
dwoc cac ham lwong cac chét khi sinh ra trong
khu vuwe theo dai.

- Giai phap s dung hé thdng quan trac khi
mo tap trung tw déng kiém soat than tw chay tai
md ham 16: Cac md ham 16 thuéc TKV hién da
dwoc trang bi cac hé théng giam sat khi mo tap
trung tw dong, cac dau do khi dwoc bb tri tai cac
vi tri nghi ngd c6 hién twong tw chay dé do lién
tuc va kiém soat. Khi cé sy bat thwong vé ham
lwong cac loai khi s& dwa ra cac giai phap kiém
soat phu hop.

2.2. Giai phap dw bao va phat hién hién twong than
tw chay trong khu vire pha héa 16 chor via 14.5
2.2.1. Phan tich cac yéu té6 dan dén nguy co’
chay ndi sinh

Via 14.5 Céng ty than Khe Cham — TKV c6
cAu tao phurc tap trong via cé tir 0 - 5 16p da kep,
chiéu day da kep tr 0,0m - 3,64m, trung binh
0,3m. D6 dbc via tr 30 - 759, trung binh 28° [5].
Céc yéu td co thé dan dén chay noi sinh cla khu
vic bao gom:

- Cong ty than Khe Cham — TKV ap dung hé
thdng khai thac cot dai theo phuwong, khau than
bang khoan né min, chéng gii¥ 16 cho bang gia
xich, thu héi than néc diéu khién da vach bang
pha hda toan phan dé khai thac via 14.5. V&i so
dd cong nghé trén, sé lam ton that than trong khu
vuc pha hdéa 16 chg. Hién cdng ty str dung 16 van
tai cua mrc trén lam 16 théng gié cho mirc dudi,
gitba hai mirc khéng c6 tru bao vé nén ro gié vao
khu pha héa clia mic trén gy ra sy 6 xy hoéa
than, theo nhw hinh 1.
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Hinh 1. Hiém hoa chay néi sinh khi gi6 ro qua 16 cho 1 va Io chg 2

Tai via 14.5 céac 16 cho sé tiép giap trwc tiép
v@i ving pha hda 16 chg khai thac phia trén hoac
16 cho da két thuc khai thac, gitra cac 16 cho khéng
dé lai tru bao vé, théng gié chr “U”. Chénh léch ap
suét khi ddng hoc gitra 16 chg mirc trén va mic
dudi co thé 1am cho khong khi thdm th4u qua khu
pha hoéa, lam than ty néng va gay chay ndi sinh
sau khu vire pha héa 10 cho 1 gay tw chay.

2.2.2. Giai phap dw bao va phat hién hién
twong than ty trong khu vire pha héa

Ngay 20/9/2021, trong khu virc pha hda phia
sau 16 cho 14.5-12.2 mirc -229/-234, xay ra hién
twong xuat khi CO. Nguyén nhan cla hién tuwong
la do gi6 sach rd qua cac twdng chan tai 16 théng

gioé vald van tai 14.5-7 vao phia sau |6 chg lam cho
than tw G nhiét, sinh ra khi CO v&i ham lwong cao.

Dé phong nglra hién twong than G nhiét dan
dén xuét khi CO trong khu vuc pha héa 16 cho,
Céng ty da phdi hop véi Trung tdm An toan Mé
thwc hién gidi phap dw bao va phat hién hién
twong than ty trong khu vic pha héa 16 cho via
14.5 théng qua cdng tac ldy mau va phan tich
mau khi trong khu pha héa cla 16 che, ap dung
tai 10 chg’ LC 14.5-12.3 mirc -235/-245 KT8.
2.2.3 B6 tri diém lay mau khi tai khu vwec pha
héa 16 che

Quy trinh I&p dat tuyén dwong dng hat khi, do
kiém soat khi CO trong via than va cuing pha hoéa
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a. Cong tac chuan bi vat tw, dung cu va vi tri 1ap
dat: Ong lay mau khi nhya ®6+8, day cdm bién
nhiét do; dng thép bao vé, khép ndi, dau bng bao
vé, chac 3 dau ®42+56; B6 dung cu ldy mau khi,
Bom hut khi cadm tay hodc qua bép 02 chiéu, tdi
mau khi, may do khi dién tlr da nang c6 bom hut.

b. Céng tac lap dat dwong éng

- Bwoc 1: Xac dinh vj tri dat dau hat khi dau
tién (s 1) cha tuyén dworng 6ng hat khi, ludn dau
éng ldy mau va diu cam bién nhiét dd vao trong
dau éng bao ve;

- Buéc 2: Ludn dworng dng hat khi va day cam
bién nhiét s6 1 vao duong 6ng thép (P42 +56),
chiéu dai L= 20m, sau d6 |ap dau bao vé cho
dwéng 6ng thép tai vi tri dau hat khi (sb 1);

- Budc 3: Dat diu bao vé dudng 6ng hut khi
(sb 1) trong ciii lon bao vé (chiéu cao ciii lon cao
hon dau éng bao vé = 30cm) va cach nén 16 0,5m.
Sau thoi gian khai thac 16 che, dau hut khi (s6 1)
da & trong khu viec pha héa. Khi gwong 10 cho
cach dau hut khi (sé 1) mot khodng L = 15m, tién
hanh 1ap dau 6ng bao vé cho dau huat khi cua
dwéng 6ng hut khi (sb 2) bang nhanh néi chac 3
dau trén duwong dng thép. Kéo va ludn dau con
lai cGia 6ng hut khi (sb 2) vao trong doan éng thép
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tiép theo (chiéu dai L = 20m) ra ngoai dueng 16
lam dau chd hat khi, ddng théi ndi dai dwerng bng
hat khi (sd 1) theo chiéu dai ctia dng ldy mau méi
l&p. Céng viéc thue hién twong tw déi véi cac dau
8ng hat khi s 3, 4 dén khi I3p dat dAu éng hat
khi sb 5, khi khoang cach l&y mau tir dau 6ng hat
khi s6 1 dén gwong |6 cho >80m, loai bd dwdng
dng hat khi sb 1 (khéng can ndi dai, khéng can
hat, 1dy mau khi kiém tra). Céng viéc nay dwoc
tién hanh twong tw khi 1ap d&t dau 6ng hat khi sb
6 thi tiép tuc loai bd dwdng éng lay mau khi s 2.
Déi voi cong tac 1ap dat dwdng day cadm bién
nhiét dd cla via than, tién hanh déng thdi cling
véi lap dat dau dng huat khi. Khodng cach 1ap dat
gitra cac dau cam bién nhiét do 1a 40m (twong
(ng v&i khodng cach clia dau hut khi sé 1 va dau
s6 3, dAu hat khi sé 3 va dAu hat khi s6 5...).
Sau khi chu ky tién gwong cda 16 cho, dau
6ng 14y mau ndm hoan toan trong viing pha héa,
cach gwong 16 cho' 5 + 10m tién hanh 1y mau khi
kiém tra ham lwong khi trong viing phéa héa.

Trinh tw 1&p dat tuyén dwdng dng hat khi, do
kiém soat nhiét do trong via than va viing pha héa
phia sau 16 cho dwoc thé hién tai hinh 2.
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Hinh 2. Sd do ba tri dat dau ang hat khi tai 10 chg dai sau khi da khai thac
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3. Két qua thwc hién giai phap tai L6 cho LC
14.5-12.3 mulrc -235/-245 KT8

Két qua phan tich m4u khi sau pha héa |6 cho
lay tai 16 DVVT -245 tir ngay 3/3/2023 dén ngay
22/3/2023 xuét hién khi CO trong khu vuc pha
hda v&i ham lwong 1én t&i 77,63ppm (ngay
8/3/2023), ham Iwgng khi 02 dao doéng
16,5+19,5%, nhiét d6 trong khu pha hda duy tri

trong khodng 38+42,3°C. Tinh toan céac chi s
danh gia chay cta mau khi thdy rang chi sb
Graham (ngay 07.03.2023, 15.03.2023 va
17.3.2023): G > 0,0025 (Bang 2), dw bao xuét
hién nguy co’ chay ndi sinh [2]. Trung tdm dwa ra
canh bao nguy co xay ra chay nbi sinh trong khu
viwc pha héa 10 cho LC 14.5-12.3 mirc -235/-245
t¢i cong ty than Khe Cham — TKV.

Bang 1. K&t qua phan tich mau khi trong khu vic pha héa (DVVT -245)

Ng3 H
T |5yg;§u ppm | 02% | Ne% | CO:% | CHi% |CO ppm|CzHasppm CzHs ppm|CzHz ppm|CsHe ppm
1| 0303 0 | 195273 | 79,0266 | 02459 | 02795 | 71 | 0012 | 0054 | 0000 | 0013
2 | 0803 | 609 | 196149 | 785441 | 03944 | 04506 | 77.63 | 0,168 | 0,000 | 0000 | 0,108
3 | 10003 0 | 17,8154 | 80,5246 | 02963 | 08455 | 27,43 | 0016 | 0192 | 0000 | 0029
4 | 1303 0 | 19,9082 | 78,9601 | 0,1505 | 02177 | 0 0049 | 026 | 0000 | 0031
5 | 1503 | 702 | 182166 | 792423 | 05591 | 1,0023 | 57,88 | 0038 | 0083 | 0000 | 0029
6 | 17/03 | 3849 | 16,0576 | 81,6446 | 07035 | 1,3696 | 5513 | 0,017 | 0051 | 0000 | 0,019
7 | 2003 | 1447 | 132654 | 83,8076 | 1,0094 | 1,3903 | 34,74 | 0007 | 1154 | 0000 | 0020
8 | 2203 | 197,02 | 59348 | 92,0149 | 12174 | 05359 | 6,89 | 0014 | 0018 | 0000 | 0,019
Bang 2. Cac chi sd chay ciia mau khi trong khu vuc pha héa DVVT -245
. WP5
Ngay WP1 WP2 WP3 WP4 N

TT | sy mau | COICO, | C.HACO, | C:HUCO; | C3HHICO, CzHic:ﬁ(SZH" WG | Graham

1 03/03 28,874 0,000 0,049 0,053 0,000 -1,000 0,001

2 | o803 | 196831 0,000 0,426 0,274 0,000 -1,000 0,006
3 | 1003 92,575 0,000 0,054 0,098 0,000 -1,000 0,001
4 13/03 0,000 0,000 0,326 0,206 0,000 -1,000 0,000

5 | 1503 | 103524 0,000 0,068 0,052 0,000 -1,000 0,003
6 17/03 78,365 0,000 0,024 0,027 0,000 -1,000 0,003

7 | 2003 34,416 0,000 0,007 0,020 0,000 -1,000 0,000
8 22/03 5,660 0,000 0,011 0,016 0,000 -1,000 0,000

Ngay 17/3/2023, qua khdo sat tim nguyén
nhan cho thay:

- Khu viec pha héa 16 chg c6 than ton that
dang bé r&i, khéng nguyén khéi;

- Céc twong chan tam tai DVTG va DVV1
khéng kin khit dan dén ro gié vao khu vuc pha
hda 16 cho, tbn that gi6 c6 thei diém Ién hon 20%;

- Trong khu vwc pha hoéa cé nhiét d6 cao va
do am lon.

Tw két qua khao sat trén, nhan dinh khu v
sau pha héa 16 chg 14.5-26 mirc -230/-240 xay
ra sy oxy hoa cla than tdn that trong khu vuc pha
hda 16 chg. D& ddm bao an toan va duy tri sén
xuét, Trung tdm da dé xuét Coéng ty thyc hién
ngay cac giai phap:

- Gia ¢b céac twong chan céach ly trén dwong
|6 DVTG, DVVT dam bao kin khit, ngan ngtra ro
gi6 vao khu virc pha héa 16 cho;
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- Bom khi Ni to vao trong khu viec pha héa 0
cho dé triét tieu sw 0 nhiét cla than;

- D&t cac twong bat diéu chinh hwéng gié tai
6 DVTG va diéu chinh lwu lwong gié phu hop véi
nhu cau.

pha héa 16 chg 14.5-12.3 mlrc -235/-245 khong
ghi nhan sw xuat hién cta khi CO, trong khu vuwc
pha héa 16 chg khéng ¢ hién twong U nhiét va 1o
cho duy tri hoat ddng 6n dinh cho dén khi két thic
khai thac (Bang 3). Bién thién ham lwong khi CO

trong khu vwrc pha hdéa 16 chg LC 14.5-12.3 mic
-235/-245 KT8 |4y tai DVVT -245 toan bd thoi
gian thwc hién gidi phap thé hién trén hinh 3.

Cong ty than Khe Cham da trién khai thuc
hién cac gidi phap trén, két qua cho thay khu vic

90
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Hinh 3. Bién thién ham lugng khi CO trong khu vuc pha hoa
Bang 3. Két qua phan tich mau khi trong khu vuc pha hoa Iy tai DVVT -245 [1]
T Ngrig Iéy Hz 02 % N2 % COz % CH4 % CcoO C2H4 Csz Csz C3He
u | ppm ppm | ppm | ppm | ppm | ppm
1 24/03 0,00 |12,3524|85,5723| 0,5067 | 0,5675 | 0,00 | 0,0014 | 0,042 | 0,000 {0,015
2 27/03 0,00 [12,5527|85,0612| 0,1346 | 1,0966 | 0,00 | 0,018 | 0,046 | 0,000 |0,058
3 03/04 0,00 [11,8271|87,0627| 0,1671 | 0,17001 | 0,00 | 0,000 | 0,726 | 0,000 |0,015
4 10/04 0,00 [11,3056|87,4922| 0,3507 | 0,3222 | 0,00 | 0,034 | 0,173 | 0,000 |0,041
5 17/04 0,00 {10,6806|86,7143| 0,1190 | 1,4358 | 0,00 | 0,008 | 0,315 | 0,000 |0,024
6 24/04 0,00 [11,4247|85,8271| 0,5171 | 1,4146 | 0,00 | 0,008 | 0,006 | 0,000 |0,026
7 04/05 0,00 [10,6679|86,7229| 1,0542 | 1,2492 | 0,00 | 0,008 | 0,473 | 0,000 |0,042
8 08/05 0,00 [10,7851|86,6804| 0,6998 | 0,4939 | 0,00 | 0,008 | 0,009 | 0,000 |0,027
9 15/05 0,00 [10,4513|87,9626| 0,3420 | 0,0107 | 0,00 | 0,004 | 0,896 | 0,000 |0,004
10 22/05 0,00 | 9,3197 |89,1948| 1,1124 | 0,1068 | 0,00 | 0,003 | 0,453 | 0,000 |0,002
11 29/05 0,00 |11,8937|85,6560| 0,8638 | 1,2672 | 0,00 | 0,003 | 0,692 | 0,000 |0,005
12 02/06 0,00 [12,5757|84,3565| 0,3167 | 1,2020 | 0,00 | 0,003 | 0,347 | 0,000 |0,002
13 05/06 0,00 10,3594 |85,8766| 1,0132 | 1,1399 | 0,00 | 0,004 | 0,211 | 0,000 |0,003
14 08/06 0,00 | 9,8493 |85,8862| 0,7705 | 0,7564 | 0,00 | 0,005 | 0,019 | 0,000 {0,002
15 12/06 0,00 [12,3404|86,2479| 0,1116 | 1,0468 | 0,00 | 0,011 | 0,048 | 0,000 |0,003
16 19/06 0,00 |11,8900|87,9829| 0,2079 | 0,4669 | 0,00 | 0,004 | 0,043 | 0,000 0,001
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T Ngri)! Iéy H; 0, % N, % CO,% | CHa % co C2H4 C2Hs C2H2 | C3He

au ppm pPpm ppm ppm | ppm | ppm
17 26/06 0,00 [11,0830|86,0226| 0,8766 | 1,1338 | 0,00 | 0,004 | 1,812 | 0,000 |0,003
18 03/07 0,00 |13,5897|84,5811| 0,4223 | 0,2727 | 0,00 | 0,003 | 0,346 | 0,000 |0,002
19 10/07 0,00 [11,5434|86,2999| 0,2253 | 0,5657 | 0,00 | 0,002 | 0,044 | 0,000 |0,002
20 17/07 0,00 |13,4667|84,8905| 0,2981 | 0,2278 | 0,00 | 0,001 | 0,016 | 0,000 |0,001
21 24/07 0,00 [13,7465|85,6791| 0,5785 | 0,1868 | 0,00 | 0,001 | 0,016 | 0,000 |0,003
22 31/07 0,00 |12,8148|86,1007| 0,3051 | 0,2031 | 0,00 | 0,005 | 0,089 | 0,000 |0,004
23 07/08 0,00 [14,0856|85,5996| 0,2512 | 1,2849 | 0,00 | 0,004 | 0,269 | 0,000 |0,002
24 14/08 0,00 |13,0408|84,3239| 1,2656 | 1,2952 | 0,00 | 0,005 | 0,332 | 0,000 |0,005
25 21/08 0,00 [12,2521|85,7958| 0,2031 | 1,0415 | 0,00 | 0,011 | 0,049 | 0,000 |0,003
26 28/08 0,00 |13,6559|85,6176| 0,4125 | 2,0803 | 0,00 | 0,009 | 0,223 | 0,000 |0,004
27 05/09 0,00 {11,6811|87,0426| 1,4483 | 1,1612 | 0,00 | 0,006 | 0,088 | 0,000 |0,002
28 11/09 0,00 |12,9132|84,9176| 0,7621 | 1,0308 | 0,00 | 0,002 | 0,044 | 0,000 |0,002
29 18/09 0,00 [11,7371|85,5843| 0,3808 | 1,3335 | 0,00 | 0,005 | 0,130 | 0,000 |0,005
30 25/09 0,00 |10,4046|87,0621| 1,1361 | 1,4386 | 0,00 | 0,004 | 0,012 | 0,000 |0,001
31 2/10 0,00 [13,9795|83,9744| 0,4052 | 0,5198 | 0,00 | 0,006 | 0,132 | 0,000 {0,002
32 9/10 0,00 |15,2906|82,7557| 0,2080 | 0,2176 | 0,00 | 0,012 | 4,053 | 0,000 {0,019
33 16/10 0,00 [12,7235|84,7531| 0,3299 | 0,3054 | 0,00 | 0,001 | 0,516 | 0,000 |0,004
34 23/10 0,00 |13,7852|84,6845| 0,1572 | 0,3064 | 0,00 | 0,007 | 2,137 | 0,000 |0,011
35 30/10 0,00 [12,6242|85,2307| 0,3245 | 0,4320 | 0,00 | 0,005 | 1,308 | 0,000 |0,002

4. KET LUAN quan dén than tw chay, gidi phap phat hién sém

Chay ndi sinh trong khu viwc pha héa 16 che
la sw cb6 nghiém trong va khé x(r Iy do khéng thé
xéac dinh chinh x&c vi tri, quy mé xay ra sy cb va
khi tiép can dé xtr ly. Via 14.5 Cong ty than Khe
Cham — TKV da tirng xay ra sw cb lién quan dén
chay néi sinh, cac két qua phan loai mic do tw
chay cla than via 14.5 cho thay than cla via c6
tinh tw chay. D& ddm béo an toan cho hoat déng
san xuat va chd dong phong nglra sw cb cé lién

s cb chay ndi sinh théng qua céng tac 1ay mau
khi phan tich dé& xac dinh ham lwong cac chat khi
trong khu viec pha héa 16 chg dwoc coi la mét
trong nhirng giai phap phong ngtra hiéu qua nhét.
Trén co s& két qua phan tich mau khi trong khu
vwc pha héa 16 chg cho phép nhan dinh va danh
gia hién trang trong khu vyc pha hda 16 chg. Tw
d6 gilp cho don vi chd dong dwa ra giadi phap
phong ngtra va xt& ly hiéu qua nguy co ty chay
trong don vi.
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ABSTRACT:

The phenomenon of self-igniting coal (endogenous fire) has many potential risks of causing
insecurity, negatively affecting the production activities of the mine, especially requiring additional
processing costs, increasing costs, reducing mining efficiency of the mine. Coal Seam 14.5 of Khe Cham
Coal Company - TKV has high self-ignition properties and the phenomenon of annealing and CO gas
emission has occurred. One of the applied and effective solutions to help control the risk of endogenous
fire during the exploitation of longwall kilns 14.5 is: Measuring and controlling the temperature, taking
gas samples in the longwall fire burning area to Analyze and determine the content of gases in the
longwall fire area.
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