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Characteristics of Underground Gasification with Air, Rich
Oxygen or Pure Oxygen of Huating Coal
Huang Wengang™?, Wang Zuotang'?, Duan Tianhong"?, Xin Lin'?
(1. School of Mines, China University of Mining and Technology, JiangSu XuZhou 221116;
2. State Key Laboratory of Coal Resources and Mine Safety, China University of Mining and
Technology, JiangSu XuZhou 221008)

Abstract: This paper described a contract study on the chief gasification indexes of field test used
steam and various levels of oxygen enrichment air of 21%, 32%, 42% and 100%. Results show that,
with the increasing of O2 content in gasifying agents, the gas caloricity, available composition, O2
consumption, steam consumption and coal consumption rise, and the air consumption and steam
decomposition efficiency decrease. Meanwhile, the gas productivity drops down and the gasification
efficiency trends upwards. The volume ratio of gas production and gasifying agent reduces from 1.31
to 1.16 as the O2 concentration in dry air grows from 21% to 100%.

Key words: Mining engineering; Huating coal; O2 concentration; underground coal gasification
(UCG); gasification indexes
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1 AL

1.1 HR4&AF

FRw T ARG DN H TS R T, TR RIS o 2 YR 40~400 m, X5k
WEHE8 2, B LM Mmoot 5. it 4-4, S5 4-3. i 4-2, M 4-1, 3. B2 FE 1, P
B LS 19.95 m, Bk Bt 2.45 Mt, JEZ T IMWIff 28°. AR, 4-10 1 4-2,
B 4-3. B 4-4 R COTR, SedErEE S, Tk 3 AL 5 (0.5 m) B,  ERIEEIAR
TR ASATER . Bk, JEREGE 1R 2 BEATARES, LT 0 8.8 m Rl 4.4 m,
WS — 2R 0.5 m (s, 2 EHEATHHTICA AT R i 2 (TR T2 20 dRb 7
WA, 1RO~ . B 1R 2 BWIE S 5K 2 HE AR

1.2 R

PORR P, OB TN AR R ORI . AKIE. SR O KM
MR STRERIIR A o ARSI BRI 30 0 AT ot BRI 2 205 58, I AR K | (i
R R R A, AR DR, MRSt UE A AT N AL, ST K TR T
ZERNIE 1,

R PR BOTR ISR CEAT D
Tab. 1 Proximate and ultimate analysis of coal sample (on air dry basis)

: A% JCERIIMTI% TR AR A P
MR o N KA RITC g
Mad Aad Vad Cad Had Oad Nad St,ad E/MJkg ! /kgm 3

ARG 8.5 6.6 337 6674 3.82 13.16 0.63 0.54 23.8 1197 1.40

13 BRI TEMRSE

AT H R H AR, 156 DOy Hes2 BL SR P 22 U™ TMb) 3 AT
ARG T RGN ARG MR TTAE Ry Bim A, s
H+1147 m~+1178 m, AR (BRI 62m, 5 22 m. A BT, 75 TE
A A HETRC - LOARRIRTTHESR, JFAEARSEMIESRHE TG A B JCR A, R B TR s
WA E 7 AT ST 5 IR Z o DA T B et A A i A N BE R AT —
JRERARR R A FREEDIREM ARG, DL ORAT N TE AT AR 1 2 4. oAb, WPE
ALK AT EA SR AR RS, BCA e R RS v, REE U R AR TR AL .
T3~ B S AL S IEAT SN I, DA R A R RS A R

IR HE UL SRS A RS R MR AR 2R RS R N
iR, BRERG . HFARG. IMERS. WIERS. SIRARG LK RGE . SAML.
ZRVER A b AR RS U BN 2 K ZRRM A, &R URIR G el v
AU FLEEA SR AR, AL AR AR DX 3 S DO TR X 5 Al A K
240U R R U AL, S EE NI RS, ARG IR S
PN BOR ARG, B GBS . R N R G 1R .
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Fig. 1 UCG system used in Huating Coal Mine
(@O—Air (injection); @—Enriched oxygen (injection); 3—Steam (injection); @—Filling;
(B—Purified water; ®&—Waste water; (D)—Coal gas; ©—Water; ©—CO2 sequestration

2 ARG R

H T WA IEAE AN R AR A PE R I N AR, s R NI H T 2010
fF 5 % 2010 4F 11 HIHIREHT TR AEIR 50 3D 209000 21%. 32%. 42%
F1 100%[ R ARSI LR IEN TIE R IR IR SR RS A
17, HiFAabFaRIep B, %000 H SR A~ B &= e B, SIS R EX R 5 400
Nm¥/h, ZEEERI 5 I 2505 e R 4 1600 Nmth, I8R5 K sl 4 24 800 Nm/h.
2.1 FHRERSMRR

ARG N AR N S SRR ZE IR S AU SR, PR AR A
A5 AT T I e AT 2 L SRR Y K VR R 5 i, TR B BV N H
M R IMEFKZER . HIEREF RS T AR SR, SEERA T, Bn=
H/C LLAH AN FAE, TR A B0 H TR AR L R

AT H BT 3 AR A2 R FH 287 7= AR K 2RO F R 5 IR A o =4k 71
EAJF T, A 6 450 Nmo/h, HLi ik 5 300 Nm*h, Z87C#E 1 150 NmP/h, 177
A 19.20 J7 Nm. 2800 AR K (45 T < FR bs L2 2.
22 BREARRARAR

B ARSI E SRR ZE A, B R ZEVRE 2 Tl SR <
PEFI HEmt B a4, I SiELL Ut T2 073, A R 2 7 e K= . 1%k
HA TSR, P/ S 5, BBV ATIA 1200 keal/Nm® DAL, T 4E 4 45 s e ik
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PR, AT IGCC BEARER S IBIARALA HL o AR T H 3l i 48 A A A AR AR o
Bt AT T A B BRI e (TP IR 32%) AP s (TR
TR EE Tl 42%) ZEVRSARRER o

I ARSI 0T 3RS R — 28RBS IR R R i (R R
IGCC) . ¥ &k 6 400 Nm/h, 345 4 500 Nm®/h, 4li%, 700 Nm¥/h F17£¥5 1 200 Nm?/h,
H =0 20.40 J7 Nm®s AR B A28V ORI 0 8- 3507 S 4 b LR 2.

HEAT B VSR IG I, AR/ 3 800 NmP 4L, JLrhas/< 2 200 Nm®, 46
44,800 Nm® LA /% 2575 800 Nm®, 1f H =i/ 12.58 J5 Nm®. & A 28 VSR B0 1 % 101 7K,
Fabr gk 2.

2.3 AEARARSR

Al VARG - i Al SR /K Z8 VIR A 4L AR, FE St S E S T &1k,
TS A P B R RO, S — A 2 200 keal/Nm® 224

BT R, B AR T AR R A K 800 NmY/h, #1500 NmP/h, R4
BT UH AT, JLSERR VAL 2.46, LR PTTHRK AV I T K EGAG I K 28T AN
Al AR AV AR IS AN PR 2 851 Nmh, Ak 6.84 1 Nm®. thrss 781
ARSI 5 0= S SR bs LR 2,

K2 AR TAGRK ) TSRS

Tab. 2 Gasifying indexes of different levels of oxygen enrichment gasification experiments

SAFEEARTR 7 H% 21 32 42 100

H, 19.56 20.61 25.37 36.19

co 13.93 18.02 22.13 29.61

CH, 1.98 2.10 2.30 3.52

M40 401 % CO, 15.53 19.04 21.16 25.73

0, 0.00 0.00 0.00 0.00

N, 48.69 39.82 28.57 4.46

CinHn 0.31 0.41 0.47 0.49

D 3 A HE 4.81 5.56 6.71 9.27

FAHME/MI-Nm R 5.24 6.00 7.24 10.06

PEEkg-Nm™® 0.30 0.34 0.40 0.51

WIS i%?‘%’%%/Nma-Nm'a 0.61 0.50 0.36 0.00

" IR HFE/Kkg-Nm® 0.12 0.15 0.27 0.50

Y FEINMENm 0.00 0.08 0.13 0.24

P INmE kg 3.31 2.95 2.53 1.97

TRV R 1% 74.71 55.03 40.52 35.61

SAEEI% 72.77 74.23 77.00 83.21
3 R

3.1 HRANsS5HE

MSER 4 R4, BRI P EIR B BN, AV R TR, BT A
SAAETRHCN 30~40% 0], AR E N BRE . R, 70k T 4R S A o 39 0 <
T AR, e B, B AEATR A BN 30%~400%, I I 2 1 N il
I SATIT R A B S, B No A, Fe 4oy I AR o3 Bt Sk 5 7 s () AR 4K
PR SIAME IR P CO R CO, it 5 AR OC, AR N, I
Ko CO Al CO, i 2 LTHEH, R2ZB#IK.
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Tab. 2 Changes of gas composition and heat value of different levels of oxygen enrichment gasification
experiments

HIP 2 \r%n, AR AR BT, R BT R S) Hy AT CO AR f i dA gk
AR TIAMER 2L HG, Ha+CO AR M 22 UV TR N 1 33.49%22 18 71 211K
ARV ULIRKIN Y 38.63%, ZJa N BTt A 47.5% (PR A ULEER D, A,
BE NI RE AT P g LRI 2E R ARG N ¥ 65.8% . T TR Np S Wi R AIK, X
FE iR A S R DI AR, DR AR R AR D 100% (2B 28T TR I,
B L P AL Nos BT AR G O I AR JsURE o AN, 2 rh N Jl o0 PR 21
AP, IR R COp By IR, HSAS RS KRB, X SEBLER DA
BiAC A TR AT HE B

3.2 IHFEIENR

0.7 0.55
-o- 02 ikt
0.6 —o— F M HE 4 0.50
& SR
?_05
= o
s 0.45 §
“g04 T Z
£ 040 &
¥o3 W
§ 02 | 035 X
r-
01 £ 1030
0 0.25
20 40 60 80 100
T2 O %

K3 AN AR L N FERR AR AR 1L
Tab. 3 Changes of consumption index of different levels of oxygen enrichment gasification experiments
BEAE AR AR B I, SO AR R AR B N . (HAE SR AR L E 40%
AT, A R AROR I BT bR, LR, Rl R A R YRR AR G N
AR SE, AN RER h O P K A 0.13 NmYNmM® CBURIE N 42% ) , 2 JRZetg K
£ 0.24 NMINm® (A5 , WK 3 Pis. A 58/ FE Mk AR, 4
ARSI 219% ETHEE 42900, 2/ FE R 0.61 Nm*/Nm® & 42 0.36 Nm*/Nm®, 4
SRRV U RER TR AR e B UGS S RGN, B R AR DR RE BT, R
B AR 0.3 kg/Nm?® 389 Jin £ 4l 4 26941 0.51 kg/NmPs
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Tab. 4 Changes of steam consumption and decomposition efficiency of different levels of oxygen enrichment
gasification experiments

B AR T SR BE R I, K ZEVRRE RGN, KRR F . A o
i 21%32 5 4 32%I0], ZEVIAETTUA HH 0.12 kg/Nm® 21814 1 42 0.15 kg/Nm?®, 2 J5 i pfe s
THEZE 0.27 kg/Nm® CRIKIE N 42%) , 5 XN N 2 4l 58 28N i 0.5 kg/m®. THZEVR
() 3 R A I SE A A S A, B AT AR BE B I, 28R iR e )t 75%30
R 41%, 2RSSR AR AR 36%, W 4 iR, KER D RE
R, LR AR IR B R, YA BV R T TR MK 2R, (AR SRR K
MR, BRI R R B AR AR R B W A, (P 2 A,
H, & SR R B = B BT S, 1K U A R Th 28R 0 B il B AR Iy, A
P S U P A S DL A A FE R 2R A S, T T
RIS, AT Hy & B se At Bk T 28 FE R L LR T,

3.3 WRFEEESMYE

P RIER 1 kg BURME AL GBI A, SEFE TN EIEOCR . X T R—Ak
PR, ARG S EA S, B EELES R CO M Co Bma kK, M+ co
FlCO, BN, LR, 2T R Bk, B S A B 3, S
HK CO R COy fr i BT, 1/ 23S 283N ) 3.31 NmP/kg I B 28 4l A8 253 Y
1.97 Nm¥kg.

SALBCR ISR A R ARG OB R FAGR (1 B 20 R SRR A LS R 1
IREEAPEBARIEHRE ., AR GBI PSRRI 5%, BRSNS ER.
H s A RV S A VSR I 0 7 R R I 3, EES AR TR, BT LS As
AL TS, | 72.77%F % 83.21%.

34 BRTRESSMMFGERE

B A TAG AR B AT T Hidid: - R R, W AR AT R TE 3 8L
7k S
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Tab.5 Changes of volume ratio of gas production and gasifying agent from different levels of oxygen
enrichment gasification experiments

HH 5w, BEAE AR TP AR B ) BT, AT AV RA L SR 5 T B,
SerE AR 131 PSR E AN 1.3, BEIRHE PR AERE N 42%0] 1)
1.21, ZJaA m A SRR BRI i %, H EIA A 28 116, A AL
FUARFR ORGP, B AR P AR FE R I, 1l A5 1 A A B
i, R, A7 A A PR
4 Z5iE

(D IR, AESHAIPERER BT, SEREA 5 (B No o) AR FR 4 HoRt
AMER BT, BoAREHAIE, SRR R AR B LY 30%~40%.

(2) 54T P AR B 3G iy, AT RERE 2 380, ST FEAH R FRAIG,  JEFE Y
I, KZERIEFERIG N, MKZER RS NI, I R b 28V A s A SR A2 38 I e

(3) AR SR TP IR E R INH 3.31 R 1.97, mAAARCRNH 72.77%
T4 83.21%.

(4) BEAFIPEAAEF BN 21%THE 100%, BB S ALFIAFR B i 1.31 [%
% 1.16.

[& 3% 3CHK] (References)

[1] BRI M A, R 22 M) dbat: A2z Db i, 1991.

[2] X, K7, R, A& BURH N AR A R AT S]. BORRHERCR, 2003, 31(7): 50-53.

[3] s, RS TREMI. dbat: HUBE T AR AL, 1992.

[4] Hegh[E, B2, M08, A5 B A Al A e RS T[], B #40), 2005, 25(4): 9-12.
[6] Heggi [, 2220, MG, & U R e IR AR T IE[I]. 5 #4077, 2004, 24(12): 660-664.
[6] RIS, M BRI F[]. AR, 1993, (2): 46-48.



