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Abstract
In this study, the formation of hydroxyl radical and decomposition characteristics of bisphenol A (BPA) was investigated by

quantifying hydrogen peroxide formed as a reaction by-product during the formation stage of hydroperoxyl radical. The direct
oxidation reaction by ozone only decomposed BPA just like the Criegee mechanism under the condition where radical chain
reactions did not occur. Non-selective oxidation reactions occurred under the conditions of pH 6.5 and 9.5 where radical chain
reactions do occur, confirming indirectly the formation of hydroxyl radical. The decomposition efficiency of BPA by the add-
ed catalysts appeared in the order of O3/PAC = O3/H,O, > Os/high pH > O; alone. 0.03~0.08 mM of hydrogen peroxide
were continuously measured during the oxidation reactions of ozone/catalyst processes. In the case of Os/high pH process,
BPA was completely decomposed in 50 min of the oxidation reaction, but reaction intermediates formed by oxidation reaction
were not oxidized sufficiently with 29% of the removal ratio for total organic carbon (TOC, selective oxidation reaction).
In the case of O3/H,O, and O3/PAC processes, BPA was completely decomposed in 40 min of the oxidation reaction, and
reaction intermediates formed by the oxidation reaction were oxidized with 57% and 66% of removal ratios for TOC, re-
spectively (non-selective oxidation reactions).
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Figure 1. Effect of initial pH for BPA decomposition (initial BPA
concentration = 10 mg/L, t-BuOH = 0.01 M, initial pH 4, 6.5 £ 0.5,
9.5 + 0.5).
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Figure 2. Effect of initial pH for formation of hydrogen peroxide in the
distilled water (t-BuOH = 0.01 M, initial pH 4, 6.5 £+ 0.5, 9.5 + 0.5).
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Figure 3. Effect of initial pH for formation of hydrogen peroxide in

the BPA solution (initial BPA concentration = 10 mg/L, t-BuOH =
0.01 M, initial pH 4, 6.5 £ 0.5, 9.5 = 0.5).
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i)z AAHEgo] A&HH o7 dojdti= g HolFET: HEst pH
6.59} 9.59] Tl SR AR A ksra FEF S
o= AA, A @&} 7ol AAIEeAT) el gl ANkS
of AFAHA, A HAH Sz AHRkge] = A=< FAks)
g ke] A1 A (scavengen) Z 283 = it} E4, BPAS] #3
FAE g2 (6)F 2ol AHERtZ(free radical)d HES3lO] AR

| b2l S5 340l vlsl AR AtsTA SR W Flow
FE TH29-31].

N

0; 0+ 0, 1
O + H,0 < 2HO - 2
O3 + H,O < H,0, + O, (3)
H,0, < HO, + H' )
OH: + H0, — HO,* + H,0 5)
O+ +H0, ~> 0,- + H0 (6)
HO, + O3 = HO,» + O3+~ (7
32. LEFIASIZHUM S0iSMof| e 2ol

Figure 5= 9% A3lg7el high pH (pH 9.5 £ 0.5), H,0, (0.2

Appl. Chem. Eng., Vol. 28, No. 6, 2017



622 HA

--8-- Oxalone
s —&— O«/HighpH
LIS —8— 0s/H:0:
¢ —o—0:PAC
-~ Q . -
5
E 6
g
H
-
a4
M
O
2
0 —
0 10 20 30 40 50 60

Time (min)
Figure 5. Effect of ozone/catalytic oxidation processes on BPA
decomposition (initial BPA concentration = 10 mg/L, PAC = 20 g/L,
H.O, = 0.2 mM, initial pH 6.5 £ 0.5, 9.5 £ 0.5).
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Figure 6. Concentration of hydrogen peroxide formed during ozone/
catalytic oxidation processes (initial BPA concentration = 10 mg/L,
PAC = 20 g/L, H,0, = 0.2 mM, initial pH 6.5 = 0.5, 9.5 = 0.5).
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Figure 7. TOC removal rate and intermediate concentration with Figure 9. TOC removal rate and intermediate concentration with
ozonation (initial BPA concentration = 10 mg/L, initial pH 6.5 + 0.5). 03/H,0, process (initial BPA concentration = 10 mg/L, H,0, =
mM, initial pH 6.5 £ 0.5).
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Figure 8. TOC removal rate and intermediate concentration with

Os/high pH process (initial BPA concentration = 10 mg/L, initial pH Figure 10. TOC removal rate and intermediate concentration with

Os/PAC process (initial BPA concentration = 10 mg/L, PAC = 20 g/L,

9.5 £ 0.5).
initial pH 6.5 % 0.5).
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