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Abstract: Thermodynamics analyses were carried out in biogas fueled chemical looping reforming (CLR) process
for H, generation, where the main component of cement Ca,ALSiO, was used as a support for NiO/Ca,Al,Si0, oxygen
carrier. Around 430 cases for CLR were studied via a home—built MATLAB® code, considering the effects of NiO

loading yy,,. oxygen carrier circulation rate F, oxygen carrier conversion variation AX, steam concentration x,, , and

air reactor temperature T,;. The global enthalpy variation AH can be easily tuned to AH=0, i.e. CLRa state, by
varying the (NiO+Ca,Al,SiO,)/biogas ratio. Under CL.Ra state, increase of T,; and AX_ can lead to the decrease of H,
yield, while rising of F. would result in the higher H, yield. The simulation suggests that the optimized H, yield of
1.57 (m’ H,)* (m® biogas)™ can be achieved with NiO loading lower than 10%(mass), T, close to 1150 K, AX_ lower
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than 0.25, F_ higher than 2 kg -s™ and %y,0 lower than 54.5%(vol). Heat balance of the global FR, AR and WGS

reactors showed that the CLRa can be run under auto—thermal condition, meanwhile heat at exits of reactors can be

recovered to be used in the preheating of gases entering reactors.
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Fig. 1 Schematic diagram of CLRa using NiO as oxygen carrier

and biogas as fuel
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