
CATA LYTIC PER FO R M A N C E OF Ni-BASED C ER IA -Z IR C O N IA
CATALYSTS FO R  HYD RO GEN  PRODUCTION: E F F E C T  OF Ni LOADING

M ETHOD

Kulthida Junsai

A Thesis Submitted in Partial Fulfillment of the Requirements 
for the Degree of Master of Science 

The Petroleum and Petrochemical College, Chulalongkorn University 
in Academic Partnership with

The University of Michigan, The University of Oklahoma, Case Western Reserve 
University, and Institut Français du Pétrole 

2015

5êoo&2



Thesis T it le :

B y:

P ro g ra m :

Thesis A d v is o rs :

Catalytic Performance of Ni-based Ceria-Zirconia Catalysts
for Hydrogen Production: Effect of Ni Loading Method
Kulthida Junsai
Petroleum Technology
Assoc. Prof. Thirasak Rirksomboon
Assoc. Prof. Vissanu Meeyoo

Accepted by The Petroleum and Petrochemical College, Chulalongkom 
University, in partial fulfillment of the requirements for the Degree of Master of 
Science.

(Asst. Prof. Pomthong Malakul)

Thesis C o m m itte e :

'5
(Assoc. Prof. Thirasak Rirksomboon) (Assoc. Prof. Vissanu Meeyoo)

(Asst. Prof. Boonyarach Kitiyanan)
bp ■

(Assoc. Prof. Manop Charoenchaitrakool)



Ill

A B S T R A C T

5673012063: Petroleum Technology Program
Ms. Kulthida Junsai: Catalytic Performance of Ni-based Ceria- 
Zirconia Catalysts for Hydrogen Production: Effect of Ni Loading 
Method
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon, and 
Assoc. Prof. Vissanu Meeyoo 77 pp.

Keywords: Partial oxidation of methane/ Hydrogen production/ Nickel/ Ceria-
Zirconia/ Polyol mediated method

Nickel supported on Ceria-Zirconia mixed oxide catalysts utilizing in 
catalytic partial oxidation of methane (CPOM) are drastically deactivated by carbon 
formation. Improving Ni dispersion by acquiring the preparation of small metallic 
particles on the support has been proposed to reduce coke formation thus increasing 
the catalytic activity and stability of catalysts. In this study, Ce0 2 -Zr0 2  support was 
prepared by urea hydrolysis with 5, 10, 15 and 25 wt%Ni incorporation using both 
the polyol mediated and impregnation methods. The catalysts were characterized by 
several techniques. The CPOM was conducted using a fixed bed reactor to measure 
activity of catalysts in the temperature range of 400-800 °c at atmospheric pressure. 
The results showed that nickel of 15 wt% would be an appropriate loading amount in 
terms of catalytic activity regardless of catalyst preparation methods. However, in 
terms of catalyst stability the catalyst synthesized by the polyol mediated method 
provided superior performance on coke resistance.
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