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Mineralization of BPA by Combination of UV/H,O,/Micro-aeration Process
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(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: The degradation and mineralization of bisphenol ACBPA) in water by UV/H, O, /micro-aeration process were investigated. UV/H, 0,/
micro-aeration is a new process developing from UV/H,0,. A quantity of ozone appears when both micro-aeration and UV radiation exist,
which enhances the productive rate of ®* OH. The effects of intensity of UV radiation, dosages of H, O, and initial pH of the solution on
mineralization of BPA by UV/H, O, /micro-aeration process were studied. The results show that the mineralization rate of BPA increases linearly
with the enhancement of intensity of UV radiation. When the dosages of H,0, change from 5 mg/L to 20 mg/L, the constant ( k) of
mineralization rate rises from 0.003 2 to 0.025 0. While pH is 6.68; it can get the best effect of mineralization. Under the same conditions the
mineralization rate is much higher than its degradation rate. It’s found that BPA is first degraded into smaller molecular organic matters, and
the small molecular organic matters are further mineralized into inorganic matters gradually.
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Table 1  Main parameters for experimental apparatus

Yk JFavE FREA  BAMTE [ ST
’ WEUL AW WK/am o /mbest!
SHMH 20 30 254 33.78

1.1.2 REZH

S H BPA A 8 % 4fi, W 11 ALDRICH, 4§ J&
> 99% , HLBRALAE T WL 25 BUAEK K H 309 (13 4
R Hr 4l W5 pH BT H HC %5 3 1 23 B 4l ik £
P 6 R 171 J, NaOH ¥ EH 23 A7 40 8] 44 NaOH ¥ 8 T
T %
1.1.3 REAK

B A% 20 ) BPA W T 2 8 T /K RS HI R 100
mg/ LI BRI, FH 28R /K B BPA WK EEZY2H 5 mg/LiE
NSV s F S B KRR BAATR R 20 L, H146 TOC
H'5.5 mg/LAcAT, WU pH A8 E 7 5.40 ~ 5.50 Z [A],
i A
1.2 BTk
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Table 2 Physical and chemical properties of BPA
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Table 3 Values of the intensity of UV radiation/;sW*cm =2

FHATE U 254 nm Y6k 185 nm Jt:ik
1 151.3 43.23
2 302.3 79.26
4 607.8 149.25

1.2.1 TOC 3#i ik

WAL FR B R K RE TOC SR R AL, FLik AR 4L
H TOC-VCPHCE H#D SR &
1.2.2 BPA 75k

XUy A e FE AR AL R v OO (% A it 1LC-
2010AHT) Wl 5 ; K A shim-pack VP-ODS {141 £+ (150
mmx 4.6 mm i.d.); MBIAHA LN 2K = 50:50
AR s 23 BT B 18] 5.5 min, A 35°C .
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Fig.2  Dependence of mineralization of BPA on reaction time
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Fig.3  Comparison between UV/H, 0, and UV/H, 0,/

micro-aeration on the degradation of BPA
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Fig.5 Effect of different intensity of UV radiation on the
degradation of BPA by UV/H, O,/micro-aeration process
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Fig.6 Effect of different intensity of UV radiation on the

mineralization of BPA by UV/H, O,/micro-aeration process
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Table 4 Comparison between the degradation and mineralization
parameters of kinetics models (pseudo first order)

under different intensity of UV radiation

ky /min ™! R?  ky/min~' R}
0.9886 0.0085 0.9747
0.9986 0.0198 0.9828
0.9987 0.0543 0.9704

45 UV JG5R/ W em ™2
151.3 0.1903
2 302.3 0.469 9
3 607.8 0.808 0

—_

H1#¢ 4 ATLUE Y A A UV 5841 T, BPA 1)
o At 22 5 0 KT Ao e B, i — PR T
1E UV/H, O, /T 12, BPA T SE B g N /N o)+
LA, Bl A BN I R) R K B0 04 ok T

2 UV OLIRAE 151.3 ~ 607.8 pW/em’ 6 H Y I,
BPA B S A R HE S UV JGHR M OC R il 45
H:k, =0.0003[UV] +0.0233, HHRXR R R* N
0.9810: k, =0.000 ILUV]-0.008 6, X R E R* K
0.9916.
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pW/en® , BN H,0, W73 0 32 6146 510415
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Fig.7 Effect of different dosages of H, O, on the
degradation of BPA by the UV/H, O,/micro-aeration process
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Fig.8 Effect of different dosages of H, O, on the

mineralization of BPA by UV/H, O,/micro-aeration process

1E UV/H, O, /TR AR 2 R, H, 0, 7E A&t
«OH M, B EXS T BPA B0 LR AT A5 &
ZVER B 8 R AR LA L BEE H,0,
BN B K, BPA (A A3 280 38 . 24 H, 0,
BN IA ) 10 mg/LLL LI, 1% T2 X BPA 1) B it
TCRAEF P, 30 min N3 AT BEAG 2RI R LR, 120
min P A BPA JEAN 46 TCHLY) .

#*5 WEAE H,0, IEMELHT BPA Kk, RD

58k, ROMBI—EHZEBHBESH

Table 5 Comparison between the degradation and mineralization

parameters of kinetics models (pseudo first order)

under different dosages of H, O,
H,0, #I4GHIE

9 ky/min™' R} ky/min”! R}
/mg.L—l

1 5 0.1295 0.9932 0.0032 0.9902

2 10 0.3300 0.9655 0.0169 0.9805

3 15 0.4839 0.9982 0.0198 0.9828

4 20 0.5283 0.9932 0.0250 0.9853

MF 5 TIE, 24 H,0, BEINE M 5 mg/LAZ =2 20
mg/LIN, BPA P& i 14 % 5 £ &, tH0.129 539 K 3
0.528 3, W AL W 4L £, tH0.003 2 FTF310.025 0,
W3R H,0, BN E & UV/H,0,/fMIRE < T2E0
1k BPA I HEZEFE I 240, B M N B T
SO ZEANFR L 2 H,0, BN M 5 me/LIE N E
20 mg/LI, BPA B&fil 5 0 414 2 % 405 H,0, £
EIRCRHE N: k, =0.027 0L H,0, ] + 0.030 4,
MK HRE R 40.9355; k, = 0.0014[ H,0,] -
0.002 9, HHICZREL R* 40.981 8.

120 15 mg/L, #)45 TOC 24 5.5 mg/L/c A, T it %
T HCL F1 NaOH ¥ 30K 15 [ N pH A, AR5
A LOE pH SEPAE 73 73 42 2.63.3.69.5.47.6.68
817, I 45 W1 9 FIIE 10, R AL — 2 R W
) 12 &P G ANF pH 5 O T In(TOC/TOC, ) A
BPA W B S W2 I T ¢ 1) A8 A LAY, L e V3 26
Bk BAHRRE R HWFR 6 PTs.
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Fig.9 Effect of pH value on the degradation of BPA
by UV/H, O, /micro-aeration process
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Fig.10 Effect of pH value on the mineralization of BPA
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Ehase ¥ o FHIE] 10 W], AHXE 155 BPA BEAR K15 e 1T
o pH {EX) BPA AR 1R 5% LU B
1 6 AT %N, 24 pHAE N 5.47 N, BPA B fif
IR, ke = 0.4839; 2 pH {E 4 6.68 I, BPA [
FAH 285 K, k= 0.0254. 2% pH{E N 2.63 I,
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Table 6  Comparison between the degradation and mineralization
parameters of kinetics models (pseudo first order)

under different pH value

G5 pH ky/min~! R} ky/min ™! R3
1 2.63  0.1543  0.9914  0.0023 0.9617
2 3.69  0.4015  0.9846  0.0188 0.9780
3 5.47  0.4839  0.9982  0.0213 0.9794
4 6.68  0.4726  0.9981  0.0254 0.9755
5 8.17  0.4700  0.9880  0.0203 0.9927
3 #ig

(1) UV/H, O, /TS L2 Re A R B A B~
16 BPA, HF- B B A 28 Y K T 8 e T
75 N, BPA % B N 2 T A LA, 3 30UR
W BPA W 2RI BRI RIS TOC R FEAH X 4% 5
TE NG 8, N oy T B WU RE— S W™ A s TE L)

(2) UV/H,O,/f B T &M F AL 81 uv/
H,0, L 2513E T g E, 80 T ROV #8 b g
WS AR A, 76 185 nm 1) UV G IRUR R =BT
0,,UV/0, 5 UV/H,0, R KAV FAVER, A —
e T BPA B S0 10805

(3) UV/H,0,/f# &< T 20 4k BPA 114 % %%
UV J65#8H, 0, BN AN pH {H 1 52 W 3K . 78 7] —
H,0, #I&E S pH M4 N, B UV G5 1) 1
Ko BPA B 42 s AE R — 6w 5 pH &1 T,
B H,0, BN M1 K, BPA B L RCE L s BPA
7 v DU AR R 1 3 B Y AT LA A5 b g A
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