
C A T A LY T IC  P YR O LYSIS OF W ASTE T IR E  O VER 

Ag-LOADED C A T A LY ST S

Anusara Wehatoranawee

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

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

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

2011



Thesis Title:
By:
Program: 
Thesis Advisor:

Catalytic Pyrolysis of Waste Tire over Ag-Loaded Catalysts 
Anusara Wehatoranawee 
Petrochemical Technology 
Assoc. Prof. Sirirat Jitkamka

Accepted by the Petroleum and Petrochemical College, C’hulalongkorn 
University, in partial fulfilment of the requirements for the Degree of Master of 
Science.

(Asst. Prof. Pomthong Malakul)
College Dean

Thesis Committee:

(Assoc. Prol< Sirirat Jitkarnka)

(Dr. Ruengsak Thitiratsakul)



Ill

A BSTRA CT

5271002063: Petrochemical Technology Program
Anusara Wehatoranawee: Catalytic Pyrolysis of Waste Tire over 
Ag-Loaded Catalysts
Thesis Advisor: Assoc. Prof. Sirirat Jitkamka 143 pp.

Keywords: Tire/ Pyrolysis/ Silver/ Desulfurization/ Y/ HMOR/ BETA/ KL

Waste tire can cause the environmental problems because it is hard to 
degrade. Pyrolysis is an interesting alternative for waste tire elimination because it is 
well known for low emissions to the environment and can produce highly valuable 
products from wastes. The limitation of waste tire pyrolysis is a complex mixture of 
hydrocarbons and high concentration of sulfur compounds in the pyrolysis products. 
Sulfur-containing compounds in the oils obtained from waste tire pyrolysis are 
largely present in the forms of polar-aromatic compounds. The objectives of this 
research were to improve the pyrolysis products and reduce the amount of sulfur in 
the oil products. Ag-modified zeolites were promising to improve the pyrorysis 
products and reduce sulfur content in the pylolytic oils. It was found that lwt% of Ag 
loading gave the highest desulfurization activity. Also, this work was to investigate 
the effect of different zeolites. l%Ag loaded on various zeolites, namely HMOR, 
BETA, KL, and Y zeolites has been investigated for its effect on the pyrolysis 
products. l%Ag/HMOR zeolite was a selective catalyst to produce cooking gas. 
Additionally, l%Ag/HMOR catalyst showed the highest performance in sulfur 
removal, since it gave the lowest concentration of sulfur in the oil product as 
compared to the other Ag-loaded catalysts. The presence of Ag on HMOR zeolite 
helps promote desulfurization reaction resulting in the decrease of sulfur 
concentration in the oil product. It can be suggested that the Ag metal has 
hydrogenolysis activity since it enhances C-S-C bond breaking. The co-loading of Pd 
with Ag (Pd-Ag/HMOR catalysts) had the negative effect on the liquid products, and 
the bimetallic catalysts had a lower desulfurization activity than the monometallic 
catalysts. l%Ag/HMOR was the best among all catalysts in removing sulfur 
compounds from the tire-derived oil.
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