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Application of light scattering technology for studying
the physical stability of beta—cyperm ethrin 45SEW

GUO Yong-fei YIN M ingm ng  CHEN Fu-liang
(Key Laboratory of Pesticide Chenistry & A pplicaton,M mnistry o f Agriculture, PRC,
Instinte of PhntP wtection, CAAS, Beijing 100193, China)

Abstract By means of light scatterng technology, Stability Index ( SI) from Turbiscan Lab
D ispersion—stability Analyzer can be used as quantitative ndicator to evahate the stability of preparing
beta—cypemehrin 45EW, and the results from SIwere in consistency w ith those of high temperature and
freeze-thaw stability test W hen SI ofbeta—cypemethrin 45EW was bebw 4 Q the en ulsbn system w as
found to be stable Furthem org the resulis of the orthogonal experm ent ndicated that the enulsifier
ratb w as the most mportant factor that affect he stability of EW, whik co-emulsifier contentand w ater
quality had less effect and he difference of the effects of co-emulsifier content and water quality w as
not significant W hen emulsifier ratb was selected, w ater quality and co—en ulsifier had synergetic
effects on physical stability of beta—cypem ethrn 45EW. W aterw ih w ile range of quality ncld ng tap
water can be used to prepare hebeta—cypemehrin 45EW.
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Tabk 1 The factors of orthogonal test of preparng beta—cypem ethrn 45EW

W W) A ( ) B C
Level Emukfier rato ( 6024:506#) Co—an ulsifier content (n-butanol) (W W ) %o W aker quality
1 64 1 D istilled water(0 mg/L)
11 73 2 Tap w ater (325 mg/L)
11 82 3 Standard hardnessw ater (342 mg/L)
v g1 4 Handnesswater (1000 mg/L)
Le(4) , A 4 SI
B C 123, 45 (DE ) F
16 3 JFa(=4 786 1)
, >Fe(=2 1353)>F, (= 1 974 0) ., A
’ ( ) B( ) C( )3
RV
21 > >
2 3 , :

(Sh) ., 2 LI jIIjN;j

2 4%
Tabk 2 The resulis of orthogonal test of preparing beta—cypem enthrin 45EW

A B C D E (SD
Co-anulsifier H igh tem perature

Na Em ulsifier ratio content W ater quality B lnk cohmn  Blank cohmn  Swbility Index <tab ity
1 1 1 1 1 1 3.95 O il separation
2 1 2 2 2 2 333 0l sepamtion
3 1 3 3 3 3 29. 4 O il separation
4 1 4 4 4 4 26.7 O il separation
5 2 1 2 3 4 3.71 O il separation
6 2 2 1 4 3 5. 46 0 il separation
7 2 3 4 1 2 45.9 O il separation
8 2 4 3 2 1 45.5 O il separation
9 3 1 3 4 2 4. 70 W aler separation
10 3 2 4 3 1 4. 54 O il separation
11 3 3 1 2 4 3.57 O il separation
12 3 4 2 1 3 2. 03 O il separation
13 4 1 4 2 3 3.35 up to standard
14 4 2 3 1 4 3.20 up to standard
15 4 3 2 4 1 342 up to standard
16 4 4 1 3 2 312 up to standard
Iy 23 39 3.93 4.03 13 76 14. 35

11y 25 13 11. 62 10. 61 21 42 21. 74

iy 371 20. 57 20. 71 10 20 10. 07

N 327 19. 38 20. 16 10 12 9 34
Range 21 9 16. 6 16 7

LA G WV 4 SI “ I I1,j HIj Vjis the Sl average of kvels i fachrs respectively.
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Tabk 3 The resulis of ANOV A of orthogonal test of preparng beta—cypem ethrn 45EW
F
Fatcor Sun square( SS) D egree of freedom (DF) M ean square (M S)
A 1 731. 1620 3 577 0538 4,768 T
B 716. 708 4 3 238 9028 1.974 0
C 775. 2710 3 258 4237 21353
D 338. 0367 3 112 6789
E 3880977 3 121 0224
Enors 726. 134 4 6 129 3659
"F(36)50,=978F(3 6),05=4 76
2 25007 fasiep 8 suabitiy kinetics -
, Turbiscan L ab 20.00¢ -
) Z 15.00f /
=
, ( 13~ 16t) 3 10,00 //
R , SI 4 soop ///
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Table 4 The resultsof high temperature tesf freeze-thaw and stability ndex ofbeta—cypem ethrin 45KEW

(5D
Fom ulation W ater qua lity H igh tem perature stability Freeze-thaw sability Stability Index
AB,C, D istilled w ater Ol sparation IR
A,B,C, D istilled w ater Up o standard Up b sandard 4 02
AB,C, D istilled water Up o standard Up b sandard 243
AB,LC, D istilled water Up o standard Up b sandard 312
A,B,C, Tapw ater Up o standard Up b sandard R
A,B,Cy Standard hardnessw ater Up b standard Up b sandand 348
ABLC, Hardnes water (1000 mg/L) Ol sparation 4 18
AB,C, Tapw ater Up b standard Up o sandard 301
A,B,C, Tapw ater Up b standard Up o sandard 34
ABLC, Tapw ater Ol sparation 415
(A4) (Cs ) ( 4), .
2 2 SI 2 2 2
( 325 mg /L)
2 2
2 2 I > .
6.00 - FitEEE Stability kinetics
~ III N A4B1C2 A4B2C2 A4B3C27 5.00F _,/‘_F—.,ﬁ%*f.ip\\-ﬁlar_
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