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Report Title Effects of nickel loading on performance of Ni/ALO; for ethanol steam

reforming
By Miss Natnicha Natnarakorn ID.NO. 46015532
Miss Suchada Teerak ID.NO. 46015553
Advisor Asst. Prof. Dr. Duangkamol Na-Ranong
Report for Bachelor Degree of Engineering (Chemical Engineering)

Department of Chemical Engineering Faculty of Engincering

King Mongkut’s Institute of Technology Ladkrabang

ABSTRACT

This research is a study of ethanol steam reforming reaction using Ni/Al,O; catalysts with
different Ni contents (0.5, 5, 10 and 15 wt%). The catalyst was prepared by impregnation method.
The reaction experiment was performed using a packed-bed reactor to measure the amount of
products formed. The reaction condition was set at atmospheric pressure and constant temperature of
500°C. The feed introduced to the reactor has a molar ratio of water to ethanol of 3 : 1 by mole and
total feed rate in gas phase of 200 em /min. The result showed the amount of hydrogen produced from
the reaction increased with the nickel content whereas the produced ethylene decrcased with the
nickel content. This should be according to increasing of an active site for ethanol steam reforming

with the nickel content.
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Ethanol Steam Reforming

CHOH+HO ————> 200+4H, 9
C,H,OH + 3H,0 ———— 200, + 6H, (10)
Ethanol Dehydration
C,H,0H ————— CH,+H0 (11)
Ethylene hydrogenation
C,H,+H, RN C,HE (i2)

Ethanol decomposition to methane

C,H,OH ~—————— CO+CH, +H, (13)

Ethanol dehydrogenation

C,H,0H —  » CHCHO+H, (14)

Ethanol Decomposition to Acetone

2CHOH  —— CHCOCH,+CO +3H, (15)
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