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Application of light scattering technology for studying
the physical stability of beta-cypermethrin 45EW

GUO Yong-fei, YIN Ming-ming, CHEN Fu-liang "
(Key Laboratory of Pesticide Chemistry & Application ,Ministry of Agriculture ,PRC,
Institute of Plant Protection, CAAS, Beijing 100193, China)

Abstract: By means of light scattering technology, Stability Index ( SI) from Turbiscan Lab
Dispersion-stability Analyzer can be used as quantitative indicator to evaluate the stability of preparing
beta-cypermethrin 4SEW , and the results from SI were in consistency with those of high temperature and
freeze-thaw stability test. When SI of beta-cypermethrin 45SEW was below 4.0, the emulsion system was
found to be stable. Furthermore, the results of the orthogonal experiment indicated that the emulsifier
ratio was the most important factor that affect the stability of EW, while co-emulsifier content and water
quality had less effect, and the difference of the effects of co-emulsifier content and water quality was
not significant. When emulsifier ratio was selected, water quality and co-emulsifier had synergetic
effects on physical stability of beta-cypermethrin 4SEW. Water with wide range of quality, including tap
water, can be used to prepare the beta-cypermethrin 45SEW.

Key words :emulsion in water; physical stability ; Light Scattering Technology ;turbiscan lab dispersion-

stability analyzer; orthogonal experiment

%5 B EA:2009-07-09 ; (& [E] H #5 :2010-01-21.

PEERA F B K (1979-) , 5, WE & I, Wi -H#F58 4 , E-mail ; gyf7911@ sohu. com; * @I 4EE ( Author for correspondence) : [/ K (1963-) ,
Ui Al P IR R, R ZGHURSE A Y 2£ AT 5T, R 18 :010-62815939 , E-mail : chenful2003@ tom. com

E ST RGN G5 MERITBE P AR L 55 9% 4 %5 45 (2000 YWO8 ) 5 - — T |8 5K BH 3 331K (2006BADO8 A03) .



80 K2

Vol. 12

7K #L57] ( Emulsion in water, EW ) &—F LK Ky
HESA KA AL(O/ W) JrHUA & Il BRI —
FE0. 1 ~10 pum Z[R], SMILE & A2 A, A
TIPEARRGE R R L AR i W B e 1
BT 2R R (B B AR SE SLAL R E T A fE
(W & R LIS e S DR W (Y AV B BUR/N
IHAR B, anAEFL AR AR AR B A R
IR R R ENE o A XK FLR B ke 1k H T
W oA R P e AR PR R . BRLG, BFE
PEH 7K 2L 00 (0 2 M T 7Kk 2L 700 1%y ) 2 B
o HETH EEMFITEA 3k LADGIg
Zeta HUOIIESE Y,

Turbiscan Lab 73 # 8 i P 43 B AL H Aif 2 H]
T3 B LR MR AR P, AT ] s A 00 D
S I5 T B AN St G 0 s B, A T B LR 5
R 1AL Bl T T 2 R 2 ) SRR ORI
SRPREAR L B A3 T ZR R AR R B I s 1] 11 B 258
55, BE PR S A LR VR SR IR &R I TTVE LA
GRSt BRI R A AR, JF 4 A
i I R UE VE S PP AR R R e M. X
TR AR A AL TATE i Dol i % 2, Bordes
00T BRBEAENSR A Z FOGRURHEAR IR T FLIRIE
e e i, 25 A6 %" SR ) Turbiscan Lab 43
FE PR BTG 1 7K SR AR M R A SRRSOk
FOTTREAT o, TR I 25 ) SR PR P A3 Sl 52 17
A A= S B PRAS AR B 5T IR E TS KK
(ST) A e ik K T 5L % 2 B0 10 T (R, 2 T4
ARAE AR 25 450 3 Hp 1 8 AL DL 3k st 45T
Turbiscan Lab 43 #{E i P20 BB 5T T R 257K 53
BCRLA) (WG ) B MR R 1 B PR R P TEAR 25K
LR RS P AE S T T ) I FH 8 A LSRR

EHE VL 4. 5% R A TRAG TR K FL 0 R BF SR
4, FIF Turbiscan Lab 73§42 5E P70 Hri0OF-45 & 44
TR E VERN R RIS IT I 1 & 20 Oy AR R YRR e
(EEpp A

1 #R5FE

1.1 fHks e 5Es

27% = %8 5 F % g ( beta-cypermethrin ) 75 i
(ILHPARAC TR BA R A A 5 FALFH AL 5004
(T BE LR BR S ) [ 6024 (4 £ L R H 2 M
k) (V8 NI PR AR AL AT BR A 7)) 5 LU AR 1R T 2
(st .

BMEI100LX = 8y PITR & FLALHL (i gL

A BRZT] ) s Turbiscan Lab 73 Hiks i P2 A3 (25 [
Formulaction 23 W] ) ; DF206 F FAfE I T4 46 (b5
T PESRIX BRI Fa ) ) o

1.2 REH*

1.2.1 &4 RAAEZE K& ms
BaR v LA IR RN A 5] EIR e T
JIAZK, F5 000 r/min T 55 4) 3 min, ] £ 7K ZLAH
AH o

1.2.2 # &0 BEREIAE S 20 g B F il it
TSR 2 R, RS e N 36 T, i
B 1A, fEFH 4 b S, Z2E00E S R S S A i £
JUT T2, R4S FE S AT e R R MR
FRTHA , WO BASFE SRR 6 h, = [A]
Bl 5 min, AR5 2 w0 )R B, 8 BUR G R iR
JE BRI T 43 O 0 R B BORURL - 1 2
12, MR R K A AR, 5 HUR R B2 F5E S B
W2 KA AR AR L, Z2 0 43 5 B B2 WSO i 11 O 2
SO Y 2 0 R B A G AT S A R AR e R
B, F ] Turbiscan Easysoft {4 ¥E 47 5048 b 3, R
R Z RGPS 22 B R AR M R R 1 K/
(R FE 1 2 4 (Stability Index, SI), £ 7€ £ 2 HUK
/N, R R BRERE

80.00
70.00
60.00

£ 50.00

2 40.00

S 30.00 )
20.00 T
10.00}/ 47~

0.00 L=
0

FasEPEZ4L Stability kinetics

I5}T8) Time/h

1 FEHRABRES YR EREL
Fig.1 The stability kinetics of formulations

in process of the experiment time

1.2.3 #fBadiK®h  # GB/T 19136—2003 J5
AT, T (54 £2) CHYHRPUEIRFTFITAT 14 d,
1.2.4 F@RErRn DFEKHERTHRE( -18T7)
A7 16 h U BT 24 CTICAF 8 h H—1FFF,3 K
VEFRIE , LURE S G2 sl [ AT 2 Akt
1.3 IEXKEEit

4. 5% e A TR BE /K FLA ) = B 0y A A%
B FLAER FERL BRI R K . A B e BCRLAE )
LA KT 3 ANE R AT, AR R4 A
KW T,



No. 1 BT RAE EHURBORTE 4. 5% w2 80 G S UG R /K FL R Wy BRAS SE PEWFFE b 4 0 ] 81
F1 4.5% SYEEFHOEKEFE A E K FHRAKFE
Table 1 The factors of orthogonal test of preparing beta-cypermethrin 45SEW
KP FULFIBC L (W/W) A LA (E T i) B /3% B KI5 C
Level Emulsifier ratio (602#:500%#) Co-emulsifier content ( n-butanol) ( W/ W) /% Water quality
I 6:4 1 ZK1B 7K Distilled water(0 mg/L)
I 7:3 2 H 3K Tap water (325 mg/L)
I 8:2 3 Friffifizk Standard hardness water (342 mg/L)
v 9:1 4 fifizk Hardness water (1 000 mg/L)
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Table 2 The results of orthogonal test of preparing befa-cypermenthrin 45SEW

High temperature

B 33| A5

WS AFLEHRIEC R C KR D z= 143 EZz[%8 REMESE((SD

Co-emulsifier

No. Emulsifier ratio content Water quality  Blank column  Blank column Stability Index stability
1 1 1 1 1 1 3.95 #ri Oil separation
2 1 2 2 2 2 33.3 i Oil separation
3 1 3 3 3 3 29.4 i Oil separation
4 1 4 4 4 4 26.7 i Oil separation
5 2 1 2 3 4 3.71 #ri Oil separation
6 2 2 1 4 3 5.46 i Oil separation
7 2 3 4 1 2 45.9 i Oil separation
8 2 4 3 2 1 45.5 i Oil separation
9 3 1 3 4 2 4.70 #fr7k Water separation
10 3 2 4 3 1 4.54 fri Oil separation
11 3 3 1 2 4 3.57 Hri Oil separation
12 3 4 2 1 3 2.03 i Oil separation
13 4 1 4 2 3 3.35 A4 up to standard
14 4 2 3 1 4 3.20 4% up to standard
15 4 3 2 4 1 3.42 44 up to standard
16 4 4 1 3 2 3.12 4 %% up to standard
h* 23.39 3.93 4.03 13.76 14.35

- 25.13 11.62 10. 61 21.42 21.74

1 - 3.71 20.57 20.71 10.20 10.07

I\%N 3.27 19.38 20.16 10.12 9.34

% 7% Range 21.9 16.6 16.7

4L IO IV) AR B R R AE 4 AN KSE R XA ST Z SR, * 1. 110005 . IVj is the SI average of levels in factors, respectively.
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Table 3 The results of ANOVA of orthogonal test of preparing beta-cypermethrin 45SEW

FSEN Rl H 7

Fatcor Sum square( SS) Degree of freedom( DF) Mean square (MS) d
A 1731.162 0 3 577.053 8 4.768 1*
B 716.708 4 3 238.902 8 1.974 0
C 775.271 0 3 258.423 7 2.1353
D 338.036 7 3 112.678 9
E 388.097 7 3 121.022 4
=2 Errors 726.134 4 6 129.365 9
*F(3,6) .01 =9.78,F(3,6) o5 =4. 76.
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Fig.3 Influence of emulsifier ratio, co-emulsifier content and water quality on the physical stability

of beta-cypermethrin 45SEW
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Table 4 The results of high temperature test, freeze-thaw and stability index of beta-cypermethrin 45SEW
Be T piNi IR E PRRNERE T g tESH(SD
Formulation Water quality High temperature stability Freeze-thaw stability Stability Index
A4B,C, Z%187K Distilled water #rih Oil separation 5.32
A,B,C, Z&187K Distilled water 4#% Up to standard 4 #% Up to standard 4.02
A,B;C, Z%4187K Distilled water 1% Up to standard %% Up to standard 2.43
A,B,C, ZEIIK Distilled water A ¥ Up to standard ¥4 Up to standard 3.12
A,B;C, F 37K Tap water 4 #% Up to standard 4 #% Up to standard 3.42
A,B;Cy FrUfERE 7K Standard hardness water 4 ¥4 Up to standard 4 ¥ Up to standard 3.48
A,B;C, fifi7k Hardness water (1 000 mg/L) #ril Oil separation 4.18
A4B,C, F3k7K Tap water 4 #% Up to standard 4 #% Up to standard 3.01
A,B,C, E 37K Tap water 4 #% Up to standard 4% Up to standard 3.44
A,B,C, E 37K Tap water #ril Oil separation 4.15
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