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Carbon-free Co-production of Hydrogen and Electricity From
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ABSTRACT: Using FeO/Fe;sO, as an oxygen carrier, a
carbon-free co-production system of hydrogen and electricity
with chemical-looping reactors was proposed. The performance
of the new system was investigated using ASPEN PLUS
software. The influence of chemical-looping reactor’s tempe-
rature, steam conversion rate on the system performance was
simulated and the exergy performance was also discussed. The
results show that the purity of H, production reaches 99.9% and
CO, can be separated. The system efficiency is 58.06%
assuming steam reactor at 815°C and the steam conversion rate
of 37%. The system efficiency is affected by the steam
conversion rate obviously, rising form 53.17% to 58.33% with
the increase of steam conversion rate from 28% to 41%. The
exergy losses of the whole system are mainly taken place in the
process of gasification and heat recovery steam generator
(HRSG).

KEY WORDS: co-production; coal gasification; chemical-
looping; zero CO, emission
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Tab.1 Characteristic of coal
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Fig. 2 System schematic diagram of Co-production of
hydrogen, electricity with CO, capture from coal
gasification using chemical looping reactors
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Tab. 2 Assumptions adopted for performance simulation
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Fig. 3 The temperture relationship between the
chemical-looping reactors
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Fig.7 Power of system with different steam conversion rate
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