DEHYDROXYLATION OF GLYCEROL TO PROPYLENE GLYCOL OVER
COPPER/ZINC OXIDE-BASED CATALYSTS: EFFECT OF CATALYST
PREPARATION

Issariya Chirddilok

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 Francais du Pétrole
2009

5220C3



Thesis Title: Dehydroxylation of Glycerol to Propylene Glycol over
Copper/Zinc Oxide-based Catalysts. Effect of Catalyst

Preparation
By: Ms. Issariya Chirddilok
Program: Petroleum Technology

Thesis Advisors:  Asst. Prof. Siripom Jongpatiwut
Assoc. Prof. Thirasak Rirksomboon
Asst. Prof. Thammanoon Sreethawong
Prof. Somchai Osuwan

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

e College Dean

(Asst. Prof. Pomthong Malakul)

Thesis Committee:

(Asst. Prof. Siripom Jongpatiwi) (Assoc. Prof. Thirasak Rirksomboon)

........... 7/ gﬁ«-ﬁ’?)
(Asst. Prof. Thammanoon Sreethawong) (Prof. Somchai Osuwan)

. . \IM~t "ot
(Asst. Prof. Boonyarach Kitiyanan) (Dr. Veerapat Tamayakom)



ABSTRACT

5073002063  Petroleum Technology
Issariya Chirddilok: Dehydroxylation of Glycerol to Propylene
Glycol over Copper/Zinc Oxide-based Catalyst: Effect of Catalyst
Preparation
Thesis Advisors: Asst. Prof. Siripom Jongpatiwut, Assoc. Prof.
Thirasak Rirksomboon, Asst. Prof. Thammanoon Sreethawong,
Prof. Somchai Osuwan 71 pp.

Keywords:  Dehydroxylation/ Glycerol/1,2-Propanediol/Propylene Glycol/
Calcination Temperature/CuZnO/AhOa/lWI/Co-precipitation

Because of the rapid development of biodiesel production by the
transesterification of vegetable oil, large quantities of glycerol are available as a
reaction by-product. One of the most attractive routes to convert glycerol to high
value-added products is the catalytic dehydroxylation of glycerol to propylene
glycol. In this study, the catalytic activity of dehydroxylation reaction was
investigated over CuZn, /Alzqs catalysts prepared by incipient wetness impregnation
a various calcination temperatures. The maximum activity and stability was obtained
for the catalyst calcined at 500°c. At the same calcination temperature, the
performance of the CuZn, /Al catalysts prepared by co-precipitation was also
examined. It was found that the stability of the co-precipitated catalyst was higher
than those of the impregnated catalyst. The TEM, TPR, and XRD measurements
revealed that a better catalytic performance of the co-precipitated catalyst was
assigned to the highly dispersed copper oxide species in spinel-like matrix.
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