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Abstract Chemical looping combustion (CLC) fueled by coal is a potential technology to solve
the 'Oy emission from coal combustion in China, one of the key points of which is the solid-solid
reduction between oxygen carriers and coal char (it is difficult to gasify and oxidize). Based on the
sol-gel method, Al(OC3H7)3 and Fe(NO3)3-9H»O are selected as main raw materials to prepare 12
kinds of oxygen carriers in this paper. X-ray diffraction (XRD), N» adsorption-desorption (BET)
method and scanning electron microscope (SEM) are utilized to characterize the physicochemical
properties of oxygen carriers. The results show that the sintering temperature is better below 12007C.
Six kinds of oxygen carriers which are different in mass contents of active Fe, O3, sintering temperature
and sintering time are selected to react with char in a thermo-gravimetric analysis (TGA) in order
to research their reactivity. The experimental results show that FesO3/Al,03 oxygen carriers start
to rapidly react with coal char at the temperature S8307C!, as when Fe,Ojs is first rapidly reduced
to Fe30y4, and then slowly reduced to FeO. Oxygen carrier with contents of 60% Fe,Os, sintering
temperature of 1100°C! and sintering time of 6 hours is selected to circularly react with char/air.
There are no other phases after several circle reduction-oxidation reactions, which shows extremely
good circular reactivity. The sintering behavior is observed on the surface of the particles, but the
porous beehive structure of particles is still maintained. These experimental results show promise
in the development of the chemical looping combustion of coal, based on FesO3/Al,O3 oxygen carriers.
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Table 1 XRD characterization of 12 kinds
of fresh oxygen carriers

FesO3/AlaOs HEIA Y HIARE,

F4A1016 Fex O3, Al,Og
F4Al1116 Fex O3, Al,Og
F1A1216 Fes O3, AlaOs, FeSia
F4A1316 Fes O3, AlsOg, FeSis
F6A1016 Fex O3, Al,Og
FeAllle Fea O3, AlxOs
F6A1216 Fes O3, AlsOg, FesSi
F6A1316 Fes O3, AlsOg, FesSi
F8A1016 Fea O3, AlxOs
FRAL116 Fex O3, Al,Og
F8A1216 Fex O3, Al,Og
FRA1316 Fea O3, AlxOs
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Table 2 Pore structure and crushing strength

of oxygen carriers

spikp RTH WILEB S g o0
/e (m®/y) ()
F4A1016 7.1025 1.1419 0.1205 1.1740.40
F4A1116 2.6156 0.0552 0.1139 1.1340.24
F6A1016 4.8529 0.0736 0.1034 1.06+0.30
F6A1116 2.2810 0.0141 0.0841 1.28+0.35
F8A1016 3.0070 0.0179 0.0865 1.18+0.38
F8Al1116 0.5322 0.0037 0.0933 1.8240.34
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Fig. 1 ESEM image for fresh F6A1116 oxygen carrier
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Fig. 2 TGA results in the reduction reaction between the

iron-based oxygen carrier and char
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Fig. 3 TGA results in the multiple-cycle reduction/ oxidation
reaction between the F6A1116 oxygen carrier and char/air
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Table 3 Approximate and elemental analysis of the Luohe coal and coal char

TS #HT (%, ad)

TR (%, ad)

Hedh -
Kay BERSGY iy ] RE gk C H N St 0
B 2.978 19.021 38.705 40.786 50.773 3.530 1.036 0.676 2.302
B 2.328 4.243 38.741 54.689 52.661 0.525 0.966 0.506 4.273
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Fig. 4 The conversion of the multiple reaction between the
F6A1116 oxygen carrier and char in TGA
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Fig. 5 ESEM image for the
used F6A1116 oxygen carrier
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