BmoR e ¥ ¥ R
Journal of Fuel Chemistry and Technology

EEVEC N
2014 4F4 A

Vol. 42 No. 4
Apr. 2014

XEHS: 0253-2409(2014)04-0399-09
Ca0 IMAEHTHE CaS0, FH 1L = 5 BRIGR B I 5z P BER 3%

O RET, BRR
(1. R TR B & B RE A HE R EALmE, =m BY 650093;
2. R R AR IR GG 4 S G BRI s 3 B AR S0 %, VII0 M A 210096)

WO DU/NUFLER N R A KZESCN SRR, 7 CaSO, E AR P i A CaO Bk kA7 B S AL — S 3R A U B 512 56
SCIRZE IR B, BN CaO B T IR Ab—CaSO, i J5 2 R PERE , $2 1 T A fb—CaSO, 18 J5 i i il Al CO, B A %, {0
CaO AN A A0 E it 52 107 T8 B R TR, 900 °C & 53 BT 14 IO IR B, G 3R B i A3 & CaO ( CaO/CaSO, ¥ Jit )
W 1L 18) RSB ALY RS B B I, SO, Il H, S FEIR 4514 63. 19% 1 27. 37% ; [Al BT, 1R BE 45 i CO, Bl Wi [ £k g
CaCoO, ¥ HLBIME T 2%

K5IA . TLFEEABE(CLC) ; CaSO, AR ; CaO TN SMRBRALYIINFI; CO, 1k

FESES: TQS46 ZERERINAD . A

Study on chemical-looping combustion of
coal with CaSO, oxygen carrier assisted by Ca0 addition

ZHENG Min', SHEN Lai-hong’, FENG Xiao-qiong’
(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization ,
Kunming University of Science and Technology, Kunming 650093, China;
2. Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education,
Southeast University, Nanjing 210096, China)

Abstract: The reactivity between the CaSO, oxygen carrier with CaO additive and coal under steam atmosphere
was studied in a fluidized bed reactor. The experimental results show that the addition of CaO can improve the
performance of both coal gasification and CaSO, reduction, and increase the reaction rate of coal gasification and
CaSO, reduction and the CO, generating rate. However, the catalysis of CaO drops as the reaction temperature
rises. And the optimum reaction temperature is 900 C, at which the releases of gaseous sulfides are remarkably
decreased by 63.19% and 27.37% for SO, and H, S, respectively, as the molar ratio of CaO to CaSO, is 1. 18.
Meanwhile, the amount of CO, absorbed by CaO can be controlled to less than 2% .
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Table 1  Properties of coal
Proximate analysis w,,/ % Ultimate analysis w,,/% .
0,/ (kl-kg™)
M FC Vv A C H (0] N S
13.18 52.82 28.07 6.03 64.36 3.91 10.3 0. 861 0.61 22 990
*k2 HABHEMNUERS ST
Table 2  Properties of natural anhydrite ore
Compositions CaSO, MgO SiO, Fe, O, ALO; TiO, K,0 NaO P,0; Crystallization water
Mass fraction w/% 94.38 1.68 0.63 0.094 0.12 0.014 0.044 0.055 0.028 2.955
=3 ARARESSH
Table 3 Properties of limestone
Compositions CaO MgO SiO, Fe, O, Al O, Loss on ignition
Mass fraction w/% 53.41 0.37 2.32 0.49 0.95 41.94
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Figure 1 Schematic diagram of the experimental setup IV s FEARE S g BB 22 S0 il H FIF AN
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Figure 2 CO,, CO and H, release rates at different reaction temperatures
M. 850 T with CaO additive; ®.900 C with CaO additive; a. 950 C with CaO additive;
0:900 C without CaO additive; A. 950 C without CaO additive
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Figure 4 SO, release rates at dlfferent reaction temperatures
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Figure 5 H,S release rates at different reaction temperatures
W 850 T with CaO additive; ®. 900 C with CaO additive;
A. 950 C with CaO additive; 0. 900 C without CaO additive;
A: 950 C without CaO additive
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