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Analysis of Reactivity of CuO Oxygen Carrier
During Chemical-Looping Combustion of Coal
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Abstract: The reactivity of using CuO as oxygen carrier during coal chemical-looping combustion has been
investigated using thermogravimetric analysis (TGA). Experimental results showed that CuO showed highly
reactivity in reduction by coal, CuO can initiate the reduction reaction at 600°C. With increasing reaction
temperature and addition of oxygen carrier, the coal conversion rate increases, the optimum reaction
temperature was about 800 °C and CuO excess coefficients was 1.5 would be suitable. High levels of CO,
could increase efficiency of gasification, this was beneficial to coal chemical-looping combustion. CuO
oxygen carrier was more suited to reaction with high coalification degree and low volatile coal. The study of
coal chemical-looping combustion focuses on increasing efficiency of reduction and developing high

performance of oxygen carrier.
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Figure 1. Schematic diagram of chemical-looping combustion
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Table 1. Proximate and ultimate analysis of different coal sample

R 1. FREBEKHIISRFTRS

TAkZ BT (Wt%) TCHEMT (Wt%)

TR
My  Va A FCu Cy Hy No Os  Sw
1* 1.74 7.04 20.57  70.65 72.08 2.53 1.03 3.11 0.3
2" 1.89 9.23 32.74 56.14 59.58  2.61 1.05 318 0.2
3" 1.53 12.07  19.03  67.37 68.49 3.13 1.17 346 44
4* 8.12 17.72  44.48 29.68 36.95 2.27 0.62 9.04 2.7
5° 971 28.73 8.93 52.63 72.20 343 1.17 13.1 0.2
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(1) CuO it R %L @, =—% (3)
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Table 2. Mass balance calculation for the chemical looping combustion of different coal sample
F 2. FEFEHEILFERRPER R THEME
m FI H 2R P AR SE B 5 CuO I J5 5 IR B e Tkg P& A T
§ (Wt %) SARIAEA (Wt %) CH J8#/R¥ (mol) ALk
KR KRR Azl Al C H C H CinHa
i 0.19 1.55 2.34 1.56 72.08 2.14 59.0 21.0 Cso.0Ha10
2" 0.21 1.68 2.40 1.50 59.58 2.21 48.7 21.7 Cag7Ha1 7
3 0.17 1.36 2.96 2.10 68.49 2.70 56.2 26.6 Cse2Has 6
4" 0.90 7.22 1.37 1.82 36.95 1.14 28.3 10.5 Cays3Hios
5* 1.08 8.63 2.35 4.44 72.20 1.80 543 16.3 Csa3Hie3
A ,t/ ¥ m— mred 0
(3) Cud AL x, =T 1009 (5) .
m, —m,, - - -5 CoalinN,, 850°C
X . - oc 5 11000
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Table 3. Theoretical mixture ratio of different coal sample to CuO -12 4 1
oxygen carrier (Based on 1kg coal) 14
£3 TREHEHES Cuo HEFBILRE (ML 1kg HAF)D 16 1200
S 1 2" 3 4* 5 ST s 0+
meyo(kg) 10.28 8.66 10.06 4.95 9.34 -20 T T T T - T - T - I 0
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Figure 2. Weight loss and DTG curves for 5* coal and mixed
samples of 5% coal and CuO in N, and CO,
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Figure 3. Weight loss curves for the 5 coal and CuO at different

excess coefficients
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Figure 4. Effect of CuO excess coefficients on coal conversion rate
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Figure S. Effect of reduction temperature on coal conversion rate
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Figure 6. Effect of oxidation temperature on fractional oxidation
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Figure 7. Adaptability of CuO to different coal sample
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