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Abstract: Cyclodextrins (CDs) can form a host/guest inclusion complex with bisphenol ACBPA) . Under a 250 W metal halide lamp (A= 365

nm), the effects of different cyclodextrins to oxidation of endocrine disrupter BPA in the Fe( [l )-hydroxyl complexes system were investigated.
In the presence of a- cyclodextrin or 3 cyclodextrin Ca-CD or & CD), the photodegradation efficiency of BPA can be enhanced, but y-
cyclodextrin ( - CD) showed inhibitive effect on the photodegradation efficiency. The initial degradation rate of BPA firstly increased with
increasing concentration of 3 CD and - CD from 0 to 60 pmol*L™", and the maximum rate was reached at the & CD concentration of 60
pmol*L™", and then decreased. But the initial degradation rate of BPA decreased with increasing concentration of 7- CD. Furthermore, the
structures of BPA, CDs and BPA/CDs were optimized used the PM3 method in Gaussian98 software package. The results showed that BPA
partly entered the cavity of CDs,> which formed different super-molecular host-guest complexess and resulted in the different photodegradation
rates of BPA under UV-vis irradiation.

Key words: bisphenol A (BPA); cyclodextrin; Fe C[I[ )-hydroxyl complexes; photodegradation; PM3

XUy ACBPADE — P ERT R E K- AR sy 59 & W) BUE B8 1 45 & 8 lReUE 1) -2 ik

AL T OB}, 2 BT 2E 7 SRR IR 1 A28 Al A B
JRFRIAET SO UE XU A FLA B0 K Py 43 A T4
VEE, RS AR IR P A T A LA
RERE PR SR AR TR AE Y I R, 00 A RT LU I %
Pl ARIE NIAIE, CORE R AN P 1) A A7 3 R A
ISR SE I . BT LA T2 43 XUy A I 7K R Ak B Ay
TIREERL AT AR, b e A BRI —
Pl #2511 VLR -

FRHIRG Ceyclodextrins, CDs) A& — 2 HHHRITRS 1 25
WA RS B ] 15 H ™ 2B 0 — A AR AR SR
HI T IARDR B A AN [R5 H 3 %088 o, DRk mT
IATASRN A 22 JE RT3 LI o= AWK Ca- €D
B FHIRG R CDD~ - RIS Co- D) 23 il &5 7 6.7 FH
8 /™ A B B G PRRIRG PN e R AT KA JlE Y
WL R JLAM R AT e R 1 R DN K P e
TIPSR R A K TE R RS KR RE, W5 2 bl

S50, AR RIRS fEBE 25 L & il BN B A 2 7 s
ST AR PR R A AT B ) 1 R T
LELCFR IR B 95 Y4 75 T A7 88 2 I 52, Kamiya
LRI T - CD~ 3 CD- y- CD S WL AR 25 T ik
B G DGR fRAERT, KL o- CD REAZ B X Bt
IR S B (1) 4 A, B D AT B 100 4 1ol 948 At i 440 7 %
R A O VK DA R 7 7 ID R 318

H1 T S5 T B BRI, 20 5 B AR PR 0 45
W) R AT 5 v AR Aok L A 5 PR ER Y DR Oy AR
KT EANE TR Z, frel LR 7R 2 %
¥ D12 Moy 18y I3 2 J5 ik B vE LY BE I
FET, B AL T4 B BOK B2 1 BT, Huang %507 R
s B 81 2007-04-01; 1& 3T H #A: 2007-06-28
EE&WE: HEQAREEREGTH (20477031
VEZ B : XIIEW (1966 ~ ), 5, WL F 90 A, #0432, 5 B 5207 1)

h RIS G AL 52 5 E-mail: yxliujd @ 163 . com
% JEIRIER A, E-mail: fengwu @ whu. edu. en



3 XU GER A RRRE ST FeC [T D51 R X A 6 FEAE 1) 52 M) 639

A AM1 XS T E R T o- MRS 3 HOBRS
52 DA RN 045 1 45 K AEARWT P T
FyAh—FP I BT ¥ PM3 (parameter method3 ) 2K i 51
BPA 5 g M HIPRS A5 I 4k . BAR PM3 2 Flt
R AT B R E A IR AT R R, 1
TR TR o TR R RGBT MRS 2
BRI Y R A R O HLonT DUAS BB 1 oF S 46
SROST, 5y b PM3 6T A B iR -2 ) B S 1 P R
(EEECROEAT S

FERR PE W W, Fe CTITD 38 28 06 4k 5% e M
[FeCOHD I** + hv—>Fe&" + «OH/™ EF2 3k B H 3, fig
SRS S R 250 W4 8 A6 AT
(A=365 nmDTE AU, ST a- CD\ 3 CD~ 7-CD X
LA R KB P 8k FeC T 1R AU A 6 i 11
s, I Bl g SR Gaussian98, K PM3 J7 2
SRAAUFR RN 5 00 A B ELE54T 4, 2k — 20 i W3
RS 60 S5 FW XU A 6 R A R S

1 M5

1.1 A SIS

P IR A A 2 (N I TN R =X & L I A
A, LRI W 1. - CD 7-CD A 3 M ali, bl iy
FAEWA A A A7 3 CD A7 B4l b 500U
AEWREFREL) AP I3 P EORIORS IR 32 R T R
1. AR T A 2 BT 4L, S5 FH 7K Ry itB 2k

sk WM RE ¢ C LC-10ATVP, H A
SHIMADUZ). %% 6 4 ot ot F& iF (F-4500, H A&
HITACHD . %)@ =i tb 4T (250 W, K =365 nm, i
INRICHR B A A IR A D

F1 o p.r-THBEEERYESE)
Table 1 Properties of cyclodextrins

ZH a-CD B-CD 7-CD
T2 BT A 6 7 8

Iy T 972 1135 1297
AR /g+ 100 mL =1 (25%C) 14.5 1.85 23.2
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Fig.1 Chemical structure of bisphenol A
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Fig.2 Effects of different cyclodextrins on the

fluorescence intensity of BPA
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Fig.3  Stem-Volmer plots for BPA/CDs complexes
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Fig.4 Effects of a-CDs B-CDs ¥-CD on the photdegradation of BPA
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Table 2 Interaction energies for the inclusion complexation of a-» &> ¥-CD with BPA/kJ*mol =
RN g BPA a-CD a- CD/BPA A CD A CD/BPA 7-CD ¥- CD/BPA
E -223.0 -5215.8 -5457.3 -6060.1 -6307.8 -6967.0 -7228.8
AE -18.5 -24.7 -38.8
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