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Abstract A highly water-soluble derivate of B-cyclodextrin, hydroxypropyl-B-cyclodextrin (HPCD) solution was studied
for its solubilization action of methyl-parathion, elution removal action of methyl-parathion in soil, and photodegradation
action of methyl-parathion. The aqueous solubility of methyl-parathion was increased markedly with the existence of
HPCD, being about 13 times higher in 20g/L of HPCD than in pure water. Methyl-parathion in soil could remove
effectively by elution with HPCD solution, with the elution rate by 10g/L of HPCD more than 90%. HPCD could promote
photodegradation of methyl-parathion, HPCD of 6g/L could shorten the half-life (T;,) of methyl-parathion from original
103.90h to 15.16h. And manifested very high photosensitive effect, with photosensitive rate of 90.3%. Combining its high
abilities of solubilization, elution and photodegradation, HPCD could effectively lower the pollution of low-polarity
organic contaminants in environment.

Key words hydroxypropyl-B-cyclodextrin (HPCD) methyl-parathion solubilization elution photodegradation

[7-11]

, . Brusseau
[8] [91 -B-
, . (HPCD)
, [1-3] . HPCD
[4-6]
R B- (B-CD) . ,
“ 7z HPCD

’ 2004-05-31

D (02C556)
, qrzeng@163.com



HPCD 97

>

0.01mol/L CaCl, , ,
1 CaCl,
200mg/L SmL(
11 1000pg). ,
( 30cm, 40mm), , HPCD
(MASTERFLEX CONSOLE DRIVE , , 10mL 1
Cole-parmer instrument company, Canada),755 . , ImL 10mL
( ). , 1 / , 755
, (30W). 276nm
( ) )
=99%);B-CD( , 1.2.3 HPCD
);HPCD [12] , , 100mL
( ) X- ( 37.30mg/L
D/max- A ) , +3g/L HPCD +6g/L
HPCD 30W
, , , 20 , pH ( 365nm) 10cm
4.19, 18.99¢g/kg. (25+1 ) 3, 6, 24, 48,
1.2 60, 84, 108, 132, 156, 180h ,
1.2.1 HPCD ,
B 0.1~0.5¢ n TP,
20mL , 5S0g , 5
> ( 2.1 HPCD
. ). 200mL ,
, 20mL
B-CD  HPCD (251 )
, 30min )
0.1~1.0mL, 1:1 - ,
10mL ( 1.
HPCD
276nm. B-CD ( D, HPCD
HPCD >
S=So(14KCo) 6]
1.2.2 HPCD 'S¢ HPCD ;S0
, 0.5cm , HPCD ;Co
80g , , HPCD K, HPCD 1:1

0.5cm HPCD



98 25
,HPCD
s St/S() >
HPCD , 2.2 HPCD
S/Se=1+K.C, ) 0.2,1.0,5.0,10.0,20.0g/L HPCD
K , HPCD )
: 0.844. 2.
25
—o—0.2g/L
20 —o—1.0g/L
5 15 —%—5.0g/L
=) —&—10.0g/L
E 10 —0—20.0g/L
5
0 Pt
0.0 L L L 0 40 80 120 160 200
0 2 4 6 8 (mL)
B-CD  (gL)
100 2 HPCD
el Fig.2 Solution curves of methy1-parathion from soil
o with HPCD
& 60
o 2 ,HPCD
20
%
O 1 1
0 50 100 150 ’ ’
HPCD  (g/L) )
1 25 BCD HPCD ’ ’ ’
[10]
Fig.1 Solubilization curves of methyl parathion with ( ) .
B-CD and HPCD at 25 R
1 ,B-CD .
B-CD 1 190mL HPCD R
, B-CD
(25 18.5g/L),p-CD HPCD 10.0g/L
90%. HPCD
HPCD R ,10.0g/L  5.0g/L HPCD
B-CD (25 700g/L), 1.0g/L ,
HPCD . 25 20.0g/L HPCD 10.0g/L
, S5g/LL 20g/L  HPCD , HPCD R
7 13
.HPCD , HPCD ,



(mg/L)

()

3 HPCD
Fig.3 Photosensitive effects of HPCD on
photodegradation of methyl parathion
- — —x— +3g/L HPCD
—o— +6g/L HPCD

4 ,HPCD
3~12h  48~60h

1 HPCD 99
, 12~48h
1 HPCD
Table 1 The elution result to methyl-parathion from
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Table 2 Effects of HPCD on the photolytic rate constants
and half-life of methyl parathion
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