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Regeneration of Fe,O,-based high temperature coal gas
desulfurization sorbent in atmosphere with water vapor

HOU Peng-fei'* ,ZHAO Rui-zhuang' ,SHANGGUAN Ju', LIANG Li-tong' , FAN Hui-ling' ,MI Jie'

(1. Key Laboratory of Coal Science and Technology ,Ministry of Education and Shanxi Province , Taiyuan University of Technology , Taiyuan 030024 , China;
2. Datang Huayin Electric Power Ltd. ,Changsha 410007 ,China)

Abstract; Fe,0,-based high temperature coal gas desulfurization sorbent was prepared by red mud from steel factory.
The influences of regeneration temperature ,space velocity and water vapor concentration on regeneration performances
of the prepared desulfurization sorbent were tested in a fixed bed reactor. The changes of phase and surface element Fe
of Fe,0,-based high temperature coal gas desulfurization sorbent before and after regeneration were measured by XRD
and XPS,and the changes of surface and pore structures were characterized by SEM and mercury intrusion method.
The results show that in H,O-containing atmosphere the regeneration conversion of desulfurization sorbent is more com-
plete,but regeneration time for sorbent is longer than in O,-containing atmosphere. The main sulfur compound in efflu-
ent gas in regeneration process is H,S, and the main components of the regenerated desulfurization sorbent are high
Fe,0, and low FeO. The raises of the temperature ,space velocity and water vapor concentration are in favor of the re-
covery of H,S,which is product of desulfurization sorbent regeneration. Water vapor regeneration leads to increase of
the number of macro-pore and the average pore diameter in desulfurization sorbent. The best regeneration condition for
Fe,0,-based high temperature coal gas desulfurization sorbent in H,O-containing atmosphere is 700 °C ,4 000 h™" and
60% H,O0 (g) ,and the sulfur regeneration conversion of desulfurization sorbent can exceed 95% . In several sulfida-
tion/regeneration cycles,no sharp change of H,S adsorption capacity for desulfurization sorbent is found and the sulfi-

dation activity is stable in the whole sulfidation/regeneration process.
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Fig. 1  Schematic diagram of the fixed-bed reactor

for regeneration evaluation
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Fig.2  Changes of H,S concentration in effluence

gas as a function of time at diffrent temperature and

influences of temperature on regeneration conversion
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Fig.3 Changes of H,S concentration in effluence gas as
a function of time at different velocity space and

influences of velocity space on regeneration conversion
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Fig. 4 Changes of H,S concentration in effluence gas as a
function of time at different H,O concentration and influences

of different H,O concentration on regeneration conversion
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Fig. 5 XRD pattern of desulfurization sorbents

before and after regeneration
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Fig. 6 Deconvolution of the element Fe2p peak area of

desulfurization sorbent before and after regeneration
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Fig. 7 The breakthrough curves of sulfidation,comparison of

sulfur adsorption capacity and regeneration conversion in 3
sulfidation/regeneration cycles for desulfurization sorbent
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before and after regeneration
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