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Hydrogen production from formaldehyde steam reforming using

recyclable NiQ/NaBr catalyst

WANG Zhonghua' ,CHU Lin® ,GE Zhanzhi’ ,DING Yan®,LIU Youlin"* ,SHEN Yuesong” *
(1. Jiangsu Sopo ( Group) Co. ,Lid. ,Zhenjiang 212006, China ;2. College of Materials Science and
Engineering , Nanjing Tech University , Nanjing 211816, China)

Abstract: A series of recyclable NiO/NaBr catalysts were prepared by supercritical hydrothermal syn-
thesis for hydrogen production from formaldehyde steam reforming. Combined with XRD,N, adsorption/
desorption , SEM , XPS,H,-TPR ,in situ DRIFTS and other characterization techniques,the phase struc-
ture, specific surface area, microstructure, element valence, redox properties and steam reforming
reaction transient of NiO/NaBr catalysts were analyzed. Results showed that 1% ~5% NiO/NaBr cata-
lysts efficiently produced hydrogen. 2% NiO/NaBr showed the best hydrogen selectivity about 104% at
450 °C ,and its formaldehyde conversion was close to 100%. The hydrogen production performance after
one—time regeneration could return to the fresh level. The NiO/NaBr catalyst had dense surface struc-
ture and small surface area (< 1 m”> - g”') ,which broke the limitation that small-surface—area catalyst
was difficult to obtain high catalytic activity. The steam reforming of formaldehyde was a surface rapid
reaction process. NiO was reduced to Ni without affecting the catalytic activity. NaBr could not only ad-
sorb formaldehyde and form polyformaldehyde , but also help the catalytic maintain great low temperature

redox properties and hydrogen production performance.
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Fig.9 In situ DRIFTS spectra of catalysts with different adsorption times
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Table 2 Characteristic wave numbers and corresponding species information
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Yyfh S Sk
2%Ni0/NaBr NaBr NiO
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v,(H,0) - - 3615 [28]
v(CH) 2935 2 933 2 807 [29]
CO, 2 304 2 382,2 304 2 304 [30]
(0(0} 2183 - 2 186 [30]
Formaldehyde v( CO) 1773 1769 - [31]
v,.(€00) - - 1 604 [31]
Methylenedioxy 1394 - 1397 [32]
Formaldehyde w( CH, ) 1267 - - [31]
».(CO0) - - 1318 [29]

Polyoxymethylene 1147 1146 - [32-34]
Formaldehyde 1 064,1 008 1 056,1 009 1209,1 053 [32]
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Fig.10 XPS spectra of fresh and used 2%NiO/NaBr catalyst
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