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ABSTRACT

4771021063:  Petrochemical Technology Program
Saengkae Pairattanakorn: Photocatalytic Degradation of
4-Chlorophenol over TiO; Nanofibers
Thesis Advisors: Assoc. Prof. Pramoch Rangsunvigit, Prof. Erdogan
Gulari, Assoc. Prof. Sumaeth Chavadej, and Assoc. Prof. Pitt
Supaphol, 67 pp. ISBN 974-9937-74-0

Keywords: Photocatalysis/ TiO, nanofibers/ 4-Chlorophenol/ Sol-gel/

Electrospinning

Photocatalytic degradation of 4-chlorophenol (4-CP) with TiO, nanofibers
was investigated in the batch system using a UV light source (11-watt low-pressure
mercury lamp) with a wavelength in the range of 200-280 nm. The TiO, nanofibers
were prepared via the sol-gel method together with the electrospinning technique
using different alkoxide precursors (titanium ethoxide, MW 228.1; titanium
tetraisopropoxide, MW 284.2; and titanium butoxide, MW 340.3). The use of the _
precursors resulted in the different hydrolysis rate. The as-spun TiO; nanofibers were
left exposed to moisture for 16 hours before calcination at 500, 600 and 700°C. After
the calcination, the fibers® sizes were less than 90 nm. Only the anatase form was
observed at the calcination temperature of 500°C. As the calcination temperature
increased, the rutile phase content of TiO, increased. The photocatalytic activities of
Ti0; nanofibers from the Ti-precursors were not different in terms of the degradation
of 4-CP. Adding a small amount of silver on the prepared TiO, nanofibers could
enhance the catalytic activity to the same extent as that of Degussa P25. During the
photocataiytic reaction, there were two intermediate products generated,
hydroquinone and hydroxy hydroquinone. After 360 minutes of the reaction, almost

all intermediate products were decomposed to CO, and water.
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