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Introduction

The wastewater from agro industry and petrochemical and textile industries contain large
amounts of refractory organic materials, which are considered to be highly toxic and found to
inhibit biological treatment (Hamdi 1992, Borja et al. 1997). One such industry is the
Terephthalic acid (TPA production), which is used as a raw material for making polyester fiber
and polyethylene terephthalate (PET), where the wastewater contain organic materials like
Isopthalic acid (IPA), benzoic acid (BA) and some amount of TPA. Considering health hazard
caused by these organic chemicals, a simple and effective wastewater treatment method is very
important.

Recently, advanced oxidation process (AOP) with UV radiation and photocatalyst titanium
dioxide (TiO,) is gaining growing acceptance for the treatment of organic materials (Gogate and
Pandit 2004). This method has proven to be very effective for the treatment of textile dye
effluent, and other organic chemicals (Xu 2001, Kaneco et al. 2004). However, very limited
studies have been carried out so far on analyzing the performance of AOP system for the

destruction of toxic organic chemicals such as TPA, BA and IPA (Heredia et al. 2001).

The objective of this study was to apply AOP treatment for evaluating the destruction
efficiencies of three toxic organic chemicals such as TPA, IPA and BA. Initial organic
concentration, solution pH, make-up solution chemical and the TiO2 dosages were varied and

the effect of organic destruction were evaluated.

' OIEd E& A11d All= 20055

]
B
Oy
Jon



Theories and Applications of Chem. Eng., 2005, Vol. 11, No. 1 658

Materials and Method

Ultraviolet light (TUV 36 SP TS5, Philips, USA) was used as the irradiation light source
(intensity 144 uW/cm® and the wavelength was 253.7 nm and P-25 TiO, particles (Degussa,
Germany) were used as photocatalyst. TIO, powder was suspended in water and used as slurry
for photocatalysis. Pure TPA, IPA and BA chemicals were obtained from Samnam Chemicals,
Korea.

Parameters such as the initial organic concentration, solution pH, TiO, concentration, and
make-up solution chemicals were varied and the organic degradation efficiency was studied.
The organic chemicals used in this study had very low solubility and was able to be dissolved in
solution only at high pHs. It was not possible to decrease the solution pH below 6, when it tends
to separate from the solution. In the alkaline range, two kinds of alkali chemicals, namely
sodium hydroxide and sodium carbonate. The effect of these makeup chemical on

photocatalytic efficiency was also studied.
Results and Discussion

Figure 1 shows the AOP degradation efficiencies of the three organic materials at
various Initial concentrations. It can be seen that TPA and IPA had greater removal
efficiencies compared to BA. However, TPA and IPA had almost similar amounts of
removal. This could possibly due to the presence of two carboxylic groups in TPA and
IPA, whereas only one in the case of BA. Figure 2 shows the effect of initial pH. It was
found that lower the pH, greater was the degradation efficiency. But, pH below 8 had
very little improvement in removal efficiency. Figure 3 shows the AOP performance
based on the make up chemical used. At a certain pH value (pH 10), it was found that
using NaOH had a favourable effect on organic degradation. Figure 4 shows the
effect of removal based on TiOy concentration. Increase in TiO, dosage up to 1 g/L
gradually increased the photocatalytic efficiency. It was found that 1 g/L of TiO; was
found to be optimum. Further increase in TiO, decreased the light penetrability and
hence the photocatalytic degradation efficiency also declined. It is to be noted that in
Figures 2 and 3 the initial organic concentration were 10 ppm, whereas in Figure 4, the

concentration was 50 ppm. Hence the variation in destruction time.
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