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MUSTIKA PIMSUTA : NICKEL PHOSPHIDE ON ACTIVATED
CARBON FOR HYDRODEOXYGENATION OF PALM OIL. THESIS

ADVISOR : PROF. JATUPORN WITTAYAKUN, Ph.D. 163 PP.

ACTIVATED CARBON/HYDRODEOXYGENATION/BIO-HYDROGENATED

DIESEL

Activated carbon was produced from L. leucocephala wood obtained from a
land near Suranaree University of Technology, Nakhon Ratchasima Province. First,
charcoal was produced in an Iwasaki kiln (IW) and analyzed by several techniques and
compared with a charcoal produced from a laboratory tube furnace (TF). Besides, by-
product from charcoal production was wood vinegar. In this work wood vinegar was
collected at three temperature ranges and extracted with three solvents. The main
components were acetic acid, methylcyclopentane and furfuryl alcohol. The sample
collected at 140-145°C gave the highest amount of organic compounds.

Charcoals from Iwasaki kiln and laboratory tube furnace were used to produce
activated carbon by physical activation with carbon dioxide and chemical activation
with zinc chloride. The three different particle sizes of charcoals, namely, large,
medium and small were studied. The results showed that the medium size charcoal from
both activation methods gave activated carbon with high surface area and carbon
contents. The suitable activation was physical method with carbon dioxide. Thus, the
medium size of charcoal was further used with various activating temperature in

physical method. The optimum activating temperature was 800°C.
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In the next part, activated carbon was employed as a support for metal
phosphides to produce bio-hydrogenated diesel from hydrodeoxygenation (HDO) of
palm oil. Prior to that, it was necessary to screen the metal by comparing phosphides of
Ni, Co and Cu at the same reaction condition. The catalysts were characterized by
several techniques. Nickel phosphide provided the best catalytic activity. The reduced
catalyst contained a mixed phase between Ni,P and Nii2Ps. After the catalytic testing,
the phase was Nij2Ps dominant.

To enhance the catalytic performance, nickel phosphide was prepared on
activated carbons (AC) and SBA-15. ACs were microporous materials produced from
two type of charcoals from L. leucocephala wood : from Iwasaki kiln (IW) and from
tube furnace (TF). SBA-15 was a mesoporous silica with uniform pores. After the
catalyst preparation, the support pores were occupied by nickel species leading to the
decrease of the surface areas. The reduced catalysts on all supports contained Ni>P and
the best dispersion was obtained in NiP/AC_IW. From the HDO catalytic testing,
NiP/AC_IW was the best catalyst. However, after the test, a mixed phase between Ni2P

and Ni|2Ps was observed from all catalysts.
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