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ABSTRACT: Chemical looping combustion (CLC) is a
combustion technology with inherent separation of the
greenhouse gas CO,. An integrate gasification combined cycle
with CLC using Ni/NiO/NiAl,O, as the oxygen carrier is
proposed and simulated. Two gasification processes, i.e. pipe-
typed gasification and Texaco gasification, are included. The
effects of the two gasification processes on the combined cycle
system performance are compared and analyzed. Assuming the
air reactor temperature at 1200 “C, the turbine inlet temperature
(TIT) after supplementary firing at 1 350 °C, the system
efficiencies of pipe-typed gasification and Texaco gasification
are 44.36% and 41.81% respectively. When the temperature of
air reactor increases from 1000 C to 1200 ‘C, the CO,
emission decreases from 174 g/(kW-h) to 75 g/(kW-h) with
pipe-typed gasification and from 260 g/(kW-h) to 133g/(kW-h)
with Texaco gasification. When the TIT increases from 1 300 C
to 1 500°C, the system efficiency increases from 43.96% to
45.53% with pipe-typed gasification and from 41.14% to 42.9%
with Texaco gasification. There is an optimal compression ratio
under different supplementary firing temperature.
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CO;, separation; combined cycle

TR LSRR REAE RE RS [ I 243 5 CO,0 13

HEEWHE: EEARRAESLT0H (50176010, 90410009); EHKE
RUBERIIFTUR S RIS 4 10 H (2007CB210101).

Project Supported by National Natural Science Foundation of
China(50176010, 90410009); Project Subsidized by the Special Funds for
Major State Basic Research Projects of China (2007CB210101).

FHASPEN PLUS# A4 %F NiI/NiO/NiALO ,ME 3 48 A4 (1 B A4 <,
AP SR RGUAT TR, WEFT T8 VS0
Fgl-L 1 (Texaco) AL T AT S IR R RGEPEREMI R0, JE%T
2 AL RGEHAT T . BEIGE R I, RN AR 1
200°C, MAJEIEFUEOIREE 1350 'C, ERTMLRGMEN
44.36%, EA S RGBE N 41.81%:; TRV AREREE
1000 CH#El 1200 C, EXTMURLECOBHALE N 174
OI(KW-h)E/DE] 75 gl(kW-hy, fi -S40 R G5 COIHER A
260 g/(KW-h)Jd/b 31 133 g/(KW-h); ¥ Ptk DEEE A 1
300 CHHmE) 1500 C, & TRGRUEM 43.96% 4 =T
45.53%, fELHSMRAIEM 41.14%HE =5 42.9%; E—
SE D FIE RS T, AR SRR .
KBRS A COr s BRAIEIE

0 51§

AR AR S B R IR SR, s IR R
COLMHE R W AT s K B AR,
G EEREE, S COH d 10%~20%, CO;,
(1) 5 G A BEESCAS K Ry o R sk i A ol v A S 1)
COLEE T-CO 4> 25 S AH VRS9 (W H,0+COy)
(i) B 97 ok LAt e 1) A2 A TBL (AN Oy SOk S Hg
GF), seREBMINERE . AR B A AT,
{HH A A T T FE R A DIFE, X TRk,
HEFERI R T ) 10% 0L F, BRI T e
RETNH o fERREHREE 2 17, AT Bk AL B, w]
LT BRCO M, anxt Bkl AT < fb . &3, &
AHEE A RE, AR LI EHE R, H



55 29 i) S 25

PRI T T2 Ni B AARESURBER SR R RERLIU 29

I 7 BT R = U BEAS [ C O Ho iy 29 JIEE A5 AH 5%
HAR,

1k 2E 55 898 (chemical looping combustion, CLC)
FR, W 1R, B ES2Hl, D
JEFAL I (INIO) R 2844, 72 E IR T, 25
AL AP HATEMR D, 565G RE 5BV
HHATIE RN, BB . A N =41 1 A5 COL i
HO(R), #tgith/K, 133]m2iC0O,. fh2=HEM bt
FEHCOMN LB AP INFRRE, A RER ALK,
SKHICO, B BhAh, CLCIEBENSE FNOLI AL il
7L, AR B S T BORENO,
e i —J7 i, AU N L, Tk
RIORE AL ey HL A5y, A4S I N 2t L e
A MOV AR EAET 1200°CHF, ARl
TINOyo PHAN SNV 2% 1) Jak SN2 RRE 5 48U R 1

No+O, CO,+H,0
S
NiO
57 =
S Rids | Ni RV 2E
450 ]

1 HEERETER

Fig. 1 Scheme of chemical looping combustion
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Fig. 2 Chemical looping combustion combined cycle
based on pipe-typed gasification
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Fig. 3 Chemical looping combustion combined cycle
system based on Texaco gasification
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Tab.1 Proximate and ultimate analyses of Illinois 6# coal
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Tab. 2 Gasification parameters and gas components
of pipe-typed and Texaco gasification
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Fig. 4 Influence of temperature and water/coal
ratio on cold gas efficiency
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Fig. 5 Influence of Ca/S mole ratio on
desulphurization and cold gas efficiency
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Fig. 6 Influence of AR temperature on the
supplementary firing rate and system efficiency
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on the supplementary firing rate and system efficiency

T e R U a 200

90 A —A— HEil %’(Texacoy/‘ L 180
160 £
< 85 A B
7 140 £
= 80 - =
= 120 @
) =
8 75 4 100 =
80 o
70 + —o— FCR(ER UL A ©

_ A 1A% (Texaco 40 1k) - 60

65 T T T T T
1300 1400 1500

BV HET AT MR C
B9 #MARE X CO A% RERI NG

Fig. 9 Influence of the supplementary firing temperature
on the performance of CO, emission
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