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ABSTRACT: Photocatalytic degradation of bisphenol A (BPA) in aqueous solution was investigated using TiO, nanoparticles
(Degussa P25) in this study. After a 3 hr photocatalytic reaction (A =365 nmand | =3 mW cm’?, [Ti0,] = 2.0 g L), 98% of BPA
(1.0x10° M) was degraded and 89% of the total organic carbon was removed. In addition, BPA degradation by photolytic,
hydrolytic and adsorption reactions was found to be 2%, 5% and 13%, respectively. The reaction rate of BPA degradation by
photocatalysis decreased with increasing concentration of methanol that is used as a hydroxyl radical scavenger. This
indicates that the reaction between BPA and hydroxyl radical was the key mechanism of BPA degradation. The
pseudo-first-order reaction rate constant for this reaction was determined to be 7.94x10™* min™, and the time for 90% BPA
removal was found to be 25 min. In addition, acute toxicity testing using Daphnia magnaneonates (< 24 h old) was carried out
to evaluate the reduction of BPA toxicity. Acute toxicity (48 hr) to D. magna was decreased from 2.93 TU (toxic unit) to
non-toxic after photocatalytic degradation of BPA for 3 hr. This suggests that there was no formation of toxic degradation
products from BPA photocatalysis.
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Fig. 1. A schematic diagram of bench scale device for
UV irradiation experiment.
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Fig. 2. Comparison of bisphenol A (BPA) degradation
by photocatalysis, photolysis, hydrolysis and adsorption
reactions. Initial concentrations of BPA and TiO- are
1.0x10° M and 2.0 g L™, respectively. Error bars
represent the 95% confidence interval (n = 3).
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Fig 3. Effect of methanol (MeOH) as OH radical scavenger
on photocatalytic degradation of bisphenol A (BPA).
Initial concentration of BPA is 1.0x10° M. The k is
the pseudo-first order reaction constant.
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AFo] WlEre-S el BPAZE AL AAEA] 99k
o} o|A2 418} efrjdatke] vhgo] BPA £-3ljA]A
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& A3 AFS Edlo] TIO, F=u) H-Sof| oJ3t of
H|=E (atenolol) 9] Haljof| A =4k3} glrjzbo] Fa
3 ke dhrtar RSttt §h, BPA AlAE
(C/Co)9] log 3tk ¥H AIZES Ay BAE Hof
2o (Fig. 3), o1& 551 BPA7} A} 12} (pseudo-
first order) WS- 2 A|AES & 4 2t} BPAY]
FE7H90% AAEE ARE 25D 7l R A
3 27] HES &% AR (h)= 7.94x107 min” ©.
LERSITY.
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Fig. 4. Change in acute toxicity (toxic unit, TU) (24 hr
and 48 hr) of bisphenol A (BPA) to Daphnia magna
before and after photocatalytic reaction (180 min).
Initial concentrations of BPA and TiO, are 1.0x10° M
and 20 g L respectively. Error bars represent the
95% confidence interval (n = 3) and asterisk indicates
significant difference (p < 0.05).
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Fig. 5. Comparison of bisphenol A (BPA) and total organic
carbon (TOC) removal by photocatalytic reaction. Initial
concentrations of BPA and TiO; are 1.0x10° M and
2.0 g L, respectively. Error bars represent the 95%
confidence interval (n = 3).
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