DEOXYGENATION OF BEEF FAT FOR THE PRODUCTION OF
HYDROGENATED BIODIESEL: EFFECT OF ACTIVE METALS

Thawesak Parawan

A Thesis Submitted in Partial Fulfilment 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 Francais du Pétrole
2011

TJLS)



Thesis Title: Deoxygenation of Beef Fat for the Production of
Hydrogenated Biodiesel: Effect of Active Metals
By: Thawesak Parawan
Program; Petrochemical Technology
Thesis Advisors:  Asst. Prof. Siripom Jongpatiwut
Asst. Prof. Thammanoon Sreethawong
Dr. Suchada Butnark
Prof. Somchai Osuwan

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

(Asst. Prof./Pomthong Malakul)

College Dean

Thesis Committee;

/ﬂj/ ..................... ne nn
(Asst. Prof. Siripom Jongpatiwut) . Prof. Thammanoon Sreethawong)
ol
-—2/4‘/9 ..... s IL.Q W o
(Dr. Suchada Butnark) (Prof. Somchai Osuwan )

Supgk  TrcopriroeU
(Assoc. Prof Thirasak Rirksomboon) (Dr. Supak Trakarnroek)



ABSTRACT

5271040063;  Petrochemical Technology Program
Thawesak Prawan: Deoxygenation of Beef Fat for the Production
of Hydrogenated Biodiesel: Effect of Active Metals
Thesis Advisors: Asst. Prof. Siripom Jongpatiwut, Asst. Prof.
Thammanoon Sreethawong, Dr. Suchada Butnark and Prof. Somchai
Osuwan 99 pp.

Keywords:  Hydrogenated biodiesel/ Hydrodeoxygenation/ Beef fat/ Ni/ Cu

The production of hydrogenated biodiesel through the catalytic
deoxygenation of vegetable oil has been extensively studied; however, the study of
animal fats as feedstock is still limited. The objective of this research is to investigate
the catalytic deoxygenation of animal fats (beef tallow) to hydrogenated biodiesel
over various alumina-supported active metal catalysts, i.e. Ni-based catalysts (N,
NiMo, NiCo, NiCu, NiW, NiRu, NiRh, Nilr), Cu-hased catalysts (Cu, CuMo, CuCo,
CuWw, CuZn), Pt, and Pd. All catalysts were prepared by sequential incipient wetness
impregnation. The prepared catalysts were tested for their catalytic activity in a
continuous flow packed-bed reactor for 12 h at 325°C, 500 psig, LHSV of 1h', and
Ho-to-feed molar ratio of 30. The results show that all catalysts gave the products in
the diesel specification range. The monometallic Ni/Al2Us, PCAI203, and Pd/AECh
catalysts gave high selectivity towards hydrodecarbonylation reaction, which resulted
in n-heptadecane (n-C17) and n-pentadecane (n-C15). On the other hand, the Cu-
based catalysts gave high selectivity towards hydrodeoxygenation reaction, which
resulted in n-octadecane (n-C18) and n-hextadecane (n-C16). The presence of second
metals could alter the reaction pathway depending on the reactivity of second metals.
In addition, the presence of second metals could reduce the coke formation over Ni-
based and Cu-based catalysts.
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