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Microencapsulation , Characterization and Toxicity Evaluation of Chlorpyrifos

/ZHU Ling, LONG Xiao-yan, WANG Zheng-hui, ZHANG Shu-ting
( College of Sciences,South China Agricultural University , Guangzhou 510642 , China)

Abstract : Polyurea microcapsules containning chlorpyrifos were prepared by interfacial polymerization u-
sing trimer of isophorone discarnate and triethylenetetramine as membrane materials. Structure and ther-
mal stability of the microcapsule were characterized by FTIR and TGA. The technological conditions were
optimized by orthogonal test and the preliminary encapsulation efficiency under the optimized conditions
was over 90% . The control-release properties and sustainable toxicity of microcapsules to 3" -instar larvae
of Spodoptera litura were evaluated. The microencapsulated chlorpyrifos release in water during 30 d was
no more than 5% . LC,, value for microencapsulated formulation changed only from 28. 32 to 31. 16 mg/L

within 8 d. It was implied that microencapsulated chlorpyrifos had a sustainable toxicity to S. litura larvae.

Key words : polyurea microcapsule; chlorpyrifos; control-release; toxicity evaluation

WA EIETF 20 40 30 448, HAET0 WHEBK.
R A R R R ZE R 2GS, tH R 15 1 A

1 #MRI5RE

No. 2

WA A 2GR 3E [E Pennwalt 2 B W4 B9 Penncapom

(FFEX b R ), Zm M7 70 A& 1.1 FEXFF{LEE

RAWIREAN 2 LSRR AFH AP EARETERE. Feh /R e BJURR B = B4R (TIPDI) « 43 A 4,
EHFFRRT R —FEFIT BN — A FE EE Bayer AF]; = VUK (TETA) |+ — b 3L i iR
MR TR B, kY K2 R AT BT N(SDS) M JEHE (XC) - fhzal, I 42257

P T B IR R B B B B B A R R AE B3R o, sk i e b T AR (=

RASFI R ERB ORI S5 AR ENE 97%) s R B SAL T A R 35 2 7. i i
E’Jgﬁ%ﬁﬁﬂ R NHRFAARSEXN TS HEREER. 360 BUE T 20585154 : 32 [E Nicolet
FATIEAL , LIS BB 1L 6 RIPE RIS R )] v\l DTG-60 B 2= # S WE 7 #r8 : H AR S0 |

5 B H#8 : 2009-05-12

FE®

=& I

= B K& 8 ARFF K42 (30571086)

Tk #H(1983—) , &, A LA R A BAEEE . TEHE(1963—) , B, &K, E-mail : zhwang@ scau. edu. en



552 8 ZS

P2 . 2 5T 00 SR B AL, R AE KT 1 | 41

1.2 SREHRREMTE

HEZRT, B—EREaERMRELE T —
J B B0 B A9 A A TIPDL 20 i 9 B LA L, SR B 0
—Eﬁgﬁﬂthﬁﬁ TETA .SDS . XC 5 X & F /K4
KA , PR B HLE— E e 3 b 0 8Y, IRl B 58 A
1A R, BVA5 2 40 MO 28 8 & . TIPDI 47+
H)—NCO 5 TETA F 76 H 28 5 1 5 i Al b
5 IRAC TR G M (O TR R AR B M PR T8 B PR WU,

>t'<’a>~Fl}

™

15 BEME B F K GERMEBEBRER, ERES T 1%

24 h 1SR E T AT ESHNRGE EHET R

1.3 SHRNE
HAFECHEER—EREMBEREERRPHED

B FH R Ah 40 Y68 B 1 B 2 BUK R AL MY

R (1) TR FB SRR 2 P I aEE .
WEFE = (M EHE - FENEILE I E )/
AL R R E x100% . (1)
1.4 RHKRESFHFNEDESREEEG
7E(25 = 1) CHEE T, Az K X B K 5 5t
5 7Kk 2570 F0 5 A MR S 42 i 57 53 7] B 1 A% 160,80
40.20.,10 #15 mg/L 6 NREWEHKE , F I E K
Fik3NEE AR5 A TR NS, e &8
HEFHAI0LKAKEZFTER  BEERKR. R/N—
HH 3 Rl Yt Spodoptera litura #1H, F 24 h J5
SATRISR R A R SET- %0, IR (2) iR e T
FBRTTAE D LCEH I8 25780
SR = (FHAATE R - HEy e 280/
215 HE x 100% . | (2)
KRR EES A —2KGT,4 18 d /5
FEAT IR IR A, 18 33 FR A5 B LCso [ER M 25 577 1Y
R

:F:.r,

-I"

%1 SEBVBEHEETRBEERAFEH
Tab. 1

Design for orthogonal test of the initial encapsula-

tion ratio of chlorpyrifos

m(A)/ Ly i/ m(TETA)/ m(SDS)/
7K g min (r + mn™") g g
(A) (B) (C) (D) (E)
1 4 4 1 000 0.5 0.2
2 6 8 1 500 1.0 0.4
3 8 12 2000 1.5 0.6
4 10 16 2 500 2.0 0.8
K2 FhHEyBEeHRITHEER

Tab.2 Results of orthogonal test of the initial encapsulation

ratio of chlorpyrifos

2 HRE5H
2.1 EXRESVIHEEER
TEHRBETK 150 g FM 1 ¢ . mFEK 0.3 g F

- m{ %)/ tﬁ/ %1?_] m(TETA)/ m(SDS)/ —
an 8 mn  (re mn") : ST
(A)  (B) (C) (D) (E)
1 1 1 1 1 1 86.95
2 | 2 2 2 2 87.99
3 1 3 3 3 3 88.31
4 1 4 4 4 4 85.17
5 2 1 ) 3 4 90. 65
6 2 ) 1 4 3 88. 14
7 2 3 4 1 2 89.73
3 ) 4 3 2 1 87.90
9 3 1 3 4 2 34. 85
0 3 ) 4 3 1 85,54
11 3 3 1 2 4 85. 46
12 3 4 2 1 3 91.9]
13 4 1 4 2 3 86. 83
14 4 2 3 1 4 87.18
15 4 3 2 4 1 04,71
16 4 4 1 3 2 90. 68
K, §7.10 87.32 87. 85 88.94  88.77
K, 8.10 87.2 91.31 87.04  88.31
K, 86.94 89.55 86.96 88.79  88.80
K, 8.8 88.9] 84. 82 88.21  87.11
R 2,91 2.34 6.49 1.9 1.69
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Fig. 1 FTIR spectra of chlorpyrifos (a) ,chlorpyrifos-loading mi-
crocapsules (b) and wall materials(¢)
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Fig.2 TGA curves of the chlorpyrifos and chlopyrifos-loading
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Fig.3 Release curves of chlorpyrifos-loading microcapsules
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Tab.3 The bioactivities comparison of different chlorpyri-

fos formulations against 3™

-instar Spodoptera litura

larvae
waiy T g o o OVRAW
d M) (mg L") (mg-L7')
KA 0 y=29173+1.5519x  0.9966  21.98  15.91~30.37
4 y=2.5103+1.6056x  0.9745 3260  23.62~45.0l
8 y=1.8617+1.7122%  0.9841  68.06  47.95~96.6l
MREEEN 0 y=2.7204+1.5698:  0.9859 2832 20.11~39.89
4 y=2.6588+1.5978  0.9907  29.20  20.93-40.74
8 y=24176+41.7289% 09827 3116  22.95~42.3
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