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Fig.1 Experimental system of high temperature air coal gasification

Gerikl, RN RRGEERL, ANE RS, o
6 mm JEENAR. AP AR AIE D A X AL
DL ARSI, TR, TR X 8 AN
AL, T8 I AR AR S RO R AR R R A
700~1300 mm [A)# 3 PMEAL, HTUEIKE S, Jf
HAEHREAL.

TR B S AT I — RN 3R, R
AR FE PR v v B S S R . R SRAS A I 5K
0 L AR R ARG B TR Y R, ARSI SR H I
T INARER IR R 17 LA R A A S sk
BEHR MBI H T TR R AR5 8, A
AR BT R A A T A TR L R R
AN ERITEIRE R AR AL &, TR B AR
HORPAR, TR T ARG PACRM, 52
i, 2 H o XA BR 2 7 2R 7 (1) DGAA B
PUEE AL, Ly el Jok 22 e 0 UMTLIEE H PR ) I i 1 A T
WY, PTG Y 10~100 NmP, /S5 ik
Ja, HEANZAMAGES AT A, s iR RS
K H 2R A R ZARNE N RN . B
IS R R BRI, 3 3 AMInFAE, HIp%RAfE
0~36 kW i [ A ] 1, 32 1 S X 2 Tl B Fr) i 1y

KRR ERG T, KK AR B, &
HI AR P AR RN 2R, 28RS sl B R A N
W R ARSI SN KQ-C14 Y, i Filg 285N HL 1%
FAT PR AT A, I AR RV R vl i, R
140 CINF, B KR 25 kg/h, Z& VKV i ol 44 F R
PR ZRR AR KRS

PR R G R LA R R AR

G MR AE AR IR, IR DAL A4S
B, IGTERGRIMIVGEME LIRSS, FLRe o K 56 [ %
FEAE A 71 (1) Agilent 6890N A AH (it A FEAT 23 7.

Pl AR A E A R R, B2
AP AR Bt 50 2 BRI S AR R TR 4 AR 2 R P 5
Gb, EZEFLZSHNEw, HhafsssE, F5
W ZERERA IR, WA s S, A2 1A
(A S e S TR, o] DL AL, Se Sk
SRR, BEMI SR . BERIE . AR
BREEAL RS ALSRRR. SEIRHTSY T 2 AR . <k
WS AR YR LA T S SO0 e IR
(R SEM R, S0 PR — R e S HO0 SRR AR IR
Wiy, HAWAZILR M T 2SO RFEAAR. SR 4
fFEX9: BHZE R 1850 mm, AR 13~26 mm, 54K
& 8 kg/h, 7P B 500~800 'C, Ak FE
900~1200°C, 'S/ 1.36~1.91 Nmi/kg, #EV5/4ELL
0.10~0.40 kg/kg.

3 EBERG M

3.1 BEEHMEE RN

23 PILIATRL S G HE E R A H Ak F s i 2 <)
2 . il 2()rr WL, A S AHGR g R,
AL R B, 500 °C IR 1.91 Nm/kg R B4 800 °C
IS 1) 1.46 Nm3/kg. 18 2(b) ] ., 25/ FiHGE M 500
CHE M) 800 CIf, S rh CO H Hp W JE 435l A\ 24.52%
Al 7.35%:18 K %1 29.18%F1 12.87%, CH, WK EIEAMLEE
ANAZ, Ny HI COp WJES3 I 60.95%F1 6.15%1% /> 3|
53.42%F1 3.12%. HEAHENIM 4438.4 KINm® 3 4



916

o RO R

o 8

5882.1 kKI/Nm®, 45 32.5%[ & 2(c)]. TR LAY
KO3 57.24%F11 86.2901 45 70.7%1 91.7%([ & 2(d)].

R TAR E BR  JE R U R B L U R
R RN 2, AEIRFE IR AR AT, B A
AT R R, AR A B A I, A
I/ T 2 RE R, A UL N B, (RZE8VR M5
o, PR Hy SRR RN, e R
AN KD BEREE AR TR BRI, 9D T R
IHE SRR T I B, T TR AN AT R By
N, Al CO, I &, YN T w5y CO . RIA/R

RIRSEARAS, FTLARE A CHy R B IEARFEAAS, 285
OGRS SRR vy, B 2R TR 1 T
e BRI A 2R . BRI, B ATk
WA, I RS B, UL TR, B
AR, BRI, ARSI RGBT
AR A 4379 KIINmM®, 2510 EE 2.4 NmP/kg,
AR 54.2%) R L, B A (AR A
800 °C i) I B HVE 2 15y 34.3%, 25/ EL P 39.2%,
AR 19.5%. feAT L, s S AR R
T E R — NI

= 6000
a 60 L (b) [ ] d
19| = 7‘.\0\‘\‘ L © 90 - (.)/./‘/.
0 S 50 5600 ,
D18 >3 40’ —=—CO, —e—CO —A—H, | £ T
"E s | —Y—CH,—&—N, Zz r < 80 _a—Gasification efficiency
Z 170 % 0L g 5200 L a gc>;‘ | —e— Carbon conversion rate
K] S Ty —e— °*| > ki
o L I 2
o I L 3 = £ 70+
2 5 20 B
Z 16 o L @
2 1oL & 4800 - ,
© r 60
15 - oLv v v ’
IR B RN | Lo 4400 PR I B T B BRI
500 600 700 800 500 600 700 800 500 600 700 800 500 600 700 800
Temperature (C) Temperature (C) Temperature ('C) Temperature (C)
Kl 2 SRR N AL . BT BRI RSB ER R A B (1) 5% )

Fig.2 Effect of temperature of gasifying agent on air/coal ratio, gas composition, gas low heat value (LHV), gasification
efficiency and carbon conversion rate (gasification temperature 1100 ‘C, and steam/coal 0.3 kg/kg)
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Fig.3 Effect of gasification temperature on gas composition, gas low heat value, gasification efficiency and carbon conversion rate
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Fig.4 Effect of air/coal ratio on gas composition, gas low heat value, gasification efficiency and carbon conversion rate
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Fig.5 Effect of steam/coal ratio on gas composition, gas low heat value, gasification efficiency and carbon conversion rate
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Experimental Investigation on High Temperature Air Coal Gasification
CAl Jiu-ju, WANG Lian-yong, LI Ming-jie, ZHAO Zi-zhong
(SEPA Key Laboratory on Eco-industry, Northeastern University, Shenyang, Liaoning 110004, China)

Abstract: The high temperature air/steam as gasifying agent was applied in gasification of coal with a 200 mm internal diameter fixed
bed gasifier. The effects of process parameters such as temperature of gasifying agent, gasification temperature, ratio of air to coal and
ratio of steam to coal on gasification performance were studied. The experimental results indicated that the gas heat value increased
32.5% with the temperature of air from 500 ‘C to 800 °‘C. The increase in gasification temperature availed the gasification process, but its
increase was limited by the melting point of ash in the condition of solid slag emission. The effects of ratio of air to coal and ratio of
steam to coal on coal gasification performance were realized by changing the gasification temperature, and the two parameters had an
optimum operating range for a certain fixed bed coal gasification process. In the experimental conditions, they should be controlled in the
ranges from 1.55 to 1.8 Nm*/kg and from 0.25 to 0.35 kg/kg, respectively.

Key words: high temperature air gasification; fixed bed; process parameters



