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Abstract

Based on the combination of laboratory test and field test, this paper puts forward a model of
spontaneous combustion of coal in white rubber coal mine. The heating experiment of different
size coal samples showed that CO appeared at normal temperature, C;H¢ began to appear at 50°C,
C:H,4 began to appear at 125°C, C;H; appeared at 50°C, Cz:Hs began to appear at 50°C, and C;H; did
not appear in the range of experimental temperature. The concentration of CO increased expo-
nentially with the increase of temperature, and the change trend was obvious when the tempera-
ture was greater than 120°C. The concentration of CH4 reached the maximum at 130°C - 150°C, and
then decreased gradually. The concentration of CHs reached the maximum at 130°C - 150°C, and
then decreased gradually. At the initial stage of experiment, there was no C;Hs and C;H. gas, and
only a small amount of C;He gas appeared at 50°C or so. CO; has high temperature desorption
phenomenon at the whole experimental stage. The desorption amount of CO; is the largest at
about 110°C - 120°C, and the desorption is basically completed at about 140°C. With the increase of
temperature, the value of C;Hs/C2H6 and CH4/C;H¢ increases gradually, and the value of CO2/CO
increases with the increase of temperature, and reaches the peak at 38°C. As the temperature con-
tinues to rise, the C0O,/CO value decreases and reaches the valley value at about 12°C degrees. Ac-
cording to the laboratory test results and practical experience of coal body natural heating
process, CO and C;H4/C:He are used as indicators to identify the natural ignition of coal, with CO as
the main and C;H4/C;Hs as the supplement.
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BABE - ANERBMPERE, RSB SHREERN T IEE KRGS R, ZHEa S
PERR S R HOR PR B0, WIRIE X EEZ R R R . B R AR R K, —OR AR BRI AR
Fe T — E BE B IR, BARsRAIRRME, W AR AR R K X, S22 1R F BeAs P A SR T IIE R,
TERCE SR A LA, 4ERR R FFEAT . AR, 2 BR R KRR R, — BRI AR ERE
BfAERERGE, HEKREERT, HEASSECBREM T RS E, —RIK. RERIEK
KL Bk, BHFRE BRRIEEE o R, —BORAE FIRR K, 5 TR R E I IR, i BL
PRIERR R . MoHB[LIRT T T I E SRR K R 3 KA T8 3 0 M 2 LR A R v 5 R R bl s B I
FRRESE DR 32 0020 R, S 20T IR BE S B AR R KB . AR [238 T 5 1F T B AR R K B it B AH
RELRA T . RARANSE[BLEZE T —8 AR K R IATI Pk i 53, it G A E CO AL, fn
s HH CO MIMIERE IR, v LRI CO KRR/, SR TR, 4 2 LZL AN A1 2256 7] DA
SENLKIGAT B o RIS HZE[A] M TR AR R KRR F . ORI L SR ORI R ], HEAE
RIG 2 REEAT NFVRRE, $2H T BRI R 5 B AR KA REEME S, JRIRTT TRIR AL SCHALR
WRAE Y 3 P 22 RUBE TP VETESE IR FL AR KR KA RBERE T P I& F P . SRS BISE [S] A IIET X 4 MR E R A
W%, R FHERIGE ST CO. CoHuw Hy SARTER AL AR AR P AR (LA, AN CO
HTCoH, IR A IR R B PRRObR & #HRE[6] [7]Id = B AR K KR & CO il R 715
B T ERIREAEAE Y H,O. CO,y COL CHy AT CoHy AR TS, RER T B RIR S B IR E
RAARIIRE SRR R, @I T LA CO AL, C2HA NH B R K KBRSk, ZBE[8] [T K4
AT A AR S et T Ul o R S AR B R P AR AR AT T A0 AT, L TR AR R KT TR A R
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2. RIEBRR XERMESHh

TEXS R i 26 . BRERAT . BRZ AR RCK SRt AR 7= S A S AT I A Rl b, P IR
AR R K SEREIT 0T, RILARIET B A ™ E [ R R K ak k.

1) HEWS B OB HEEE & S, &K B RGERAHE. RIE ARET B4
HARRK IR EE R, L 25°C NiRAGIRBERT, 1202 SE50 AR R IR0 0h 60 K, BeAisy 18 K, [HIMGTE
EHERFMT, BESKEREAK.

2) WZ IR/ SRR IR PR SR BT R, R0 B2 2R E N 0.8~1.4 m, “FIJEE 1.1 m;
B3 MZEE N 1.0~1.8 m, IR 1.3 m; B4 EZ)EE R 1.6~24m, “FIEE 1.8 m. =, == EN]
#A0.8~0.0 m; =. VYEJZJZIAIFE 1.6~4.0 mo JFRABIZN;, AMEZ RS X B E & AR5 5 5 E4A
T JEVEE, &R EARIE R R X BRI K, BIARZ 247,

3) MG R A . AT VG Y TR I LA A, TEBNER. B AR, LRI E R
T 0.7 m (Il 2 197 %, BRI AEIUAE P RIX (AR IX L PRI 3 W12, mEFRidfEd o
FRWTE 121 5% IXLCHNTRE X BT KK TARIE Sl R e . I 51 2 H i b g i, el T
RBERE . e LLIR ™ B, o HLOR B XIS 4 LU R X, T8 T AR S, TR PR R T R AR
Ak, BBERMELLECR. H4h, ZHTIERM, 7 I ECR TAETHEEE RS, R X EE &k
i R K, B S R A BRI K.

4) BEBEEATE .. TFREEEEATE, BRI 3 XTI R R, SFECR 2 X
Z, KOHBRTX MK KB T RERE.

5) fEERZ PR ARIE . I A P i FE v A B A R 2 IR AR, IRER 6 1Y) 2% P 45 2 il 1 24 5 ke
KA, BB S TARTEE . [ AT A A AL RS 5 IR, TEBRES AR P I 25 5 R AE I 2 B R

6) TAETHWOEM K. M TR S &KL, TEHERE, B TR, 245
TR AR IR 2 I 45 D) TE A5 R AR I R AR F AR R K T ah, RIS e pr fR 3K, B TAR M4
HEE I FE 2S5 P A S R R, HEMEIR LS, DRI AEVIHR S 5 ) A2 B AR K

3. BB RE RIErRSIFHE

TR B RFE AR A H B T AN S i AL AR PR () SRR B R T LA AU, X AR 7 R B
PRI R R A UM R AR AL, W] DAR AR RS S AR B R R AR BRI DG R, SREHATHRE K
KR IAT o« BEAE A TR R SR R TSR R . A 5 b TR 25 A 55 N AN R R AN ) T o 22
A, P FE R BAARFE R AR Kbk BT, B A SMED 8 B R R K e hn Sk e 1
Firow, FRIE R BT F (0SS I 8 25 (SO 35 40) 2 B2 Opy Ny CO. COyzv CHyy CoHgw C3Hgs CoHan
CoHp LR AR

Table 1. Natural ignition index gas in China

* 1. FEBEREK KIERSE

EiZEZNR LN
FEHRAR A L IDECEANE

CO. C;H,4 CO/AO,. C,Hg/CH,4
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Figure 1. Curve between concentration and temperature of different particle size coal samples
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Figure 2. The curve between the characteristic gas ratio and the coal temperature
during the natural heating process of the white coal samples
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1) BATHRAS RS, & PR

IR 2 I Bl A A7 KB BLT, 22 CH,, B —BAME N A AR E S k. CO, 18
TP ERIER, — B DA TORA B & BLER LU0 - CO JTAA i BLRE : HilR T B
CoHe TR IR B2 : 50°Cs CoHy FFAAFRE IR : 125°Cs CoHp JFAA BN IE 8 S5 I 2 3 [l 4 (8
i 180°C), ARAGIE] CoH,o

2) HARTHERLAR AR R B R A A A A

OCO WKL BEIR LT B A B A HONAE I, R KT 120°CIH A2 (LA i ..

@CH, K JZAE 130~150°C N IA B KA, Bl JFIZ0 . CHy 120 SR R M SR B b &5 3R R E
Trem e B M o (E2, BEAE KB PR, S5 TR A7 AR B GO St ool AT ASE e B 7 A= 1) BC 34 2>

@LIGHILEM BL i H CoHe M CoH, UM, £ 50°C A AT E T A4 H I/ &8 1) CoHe M. 15 B I RSIER™
PR E & — BRI CoHe AU, THIBE 5 7E IR B AR ) CoHy AR 1 B IR m iR AR I U, X
SRR ) 2R PR, B2 A K

@CO, TEBA LI W BAFE R ILR, 7£ 110°C~120°C /£ 47 CO, BiPf & K, fE 140°C /44 CO,
RN IE AR TE G, A 140°C 2 a7 R 1) CO, A4 B 12 9 it B A4 5 S8 A0 S B 2B R A 22 A1

3) FhrEAMRHIHE

BEbE LR BT FURR AR AR L il R R A AR AR 22—, L AT DA BR B B — 48 An Ui i T R XA
oS AN SR T TCVE HER T S S R 3R . RO AE B AR TR AR A -

OC,Hg #£ 50°C A a L, 100°C A7 LUm w] DA SE U 2] CoHaw CoHgo AR AT i
C,H4/CoHg. CH,/CoHg 1B 1 K .

@CO,/CO M MSEIRTT el 8L, BEAE IR TH = CO/CO U RIG N, F| 38 CIEFIE(E . FEHTRE
ZR2ETHE, COLICO HE TS, F120°C il BIHHH.

FHREED™ B AR R G R AP R S AR AE WL 2 R .
3.2. R AL LW

MRS AR LSRR BRSO b, BRI R P A B CO BRI, ARSIl Ay

OHEEET &, HIUE CO M LEIRIT, CO i 5+ 4 0.0046~0.04;

QMR INE, B#EER, CO RE{H 0.041~0.09;

OHBIRM S, AT BIRIRZER, COME >0.09.
Table 2. The characteristic temperature and its gas characterization in the spontaneous combustion process of the Baijiao

coal sample

2. ARREH BRE XS EFHHERE R H SR
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BL 30 5t i CH IRFE K 30~40 35.3 DU 30T 08 3k 5 e
o e CO 1 CO, R EERI K - oz B A e R
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3.3. REBREZNFIR

MR A AR THIR I T2 526 % PR SR S 4856, CO A CoHy/CoHie 1 9 IR IR A 1 9%
RAKHFEARAUE, Hd L CO N, CoH/CoHg Jyii

4, LEip

1) ANFRLEEIERE AT THE SEH R, CO TEH R FREH, CoHe 7E 50°CHFUHHIBL, CoH, 7E 125°C TR
HIL, CoH, 7E 50°CH R H I, CoHe 7E 50°CH LR HIL, CoHy 7E iU B Y [ Py A HH I

2) CO IR Bt I 52 T i AR 2 ORI I, K T 120°C I AR 34 1] 5 . CH, Wk FEAE 130°C~150°C
AR KA, BRI N . SCIRVIIRM BLE CoHe Al CoH, S, 1 50°C /2 AR R A Bl & i
CoHg Uk . CO, FEHEA IR BAFE Sl i FT I R, 7E 110°C~120°C /ity CO, bt & K, 7E 140°C /e
T I B 2 AR 5 o

3) Bt EEMITE S, CoHa/CoHew CHA/CoHg fELIZMI K s B IRE s CO./CO ARG m, #)38°C
RR|EE . MERERST R, COJ/CO HE FME%A, 3 120CELIERBE.

4) ARAE AR B SR THIEL I PR S50 = s AN SEER 250, CO Al CoHA/CoHe 1E R AIUER B SR K
KIFEARAAR, H L CO N, CoHL/CoHs M-
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