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The effect of emulsifier on the physical stability
of beta-cypermethrin 45SEW
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Abstract: The effect of emulsifier on the stability of beta-cypermethrin 45SEW such as emulsifier kinds
and content the HLB value and structure of emulsifier was studied. The results showed that qualified
stable emulsion in water could be prepared emulsifier selected in a certain range. There was a close
relationship between HLB value and particle size and distribution. Particle size and distribution will be
changed as the HLLB value of emulsifier changed HLB adjustment can affect the stability of EW. In
certain extent particle size became small particle distribution became narrow and stability improved
with the increase of emulsifier content. Particle size can be used as an important parameter in the
selection of optimum emulsifier content. The anti-coalescence of emulsion stabilized existed correlation
with the structure of emulsifier it would be improved with the length of the saturated carbon chain of
lipophilic group.
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10 o
1.3.5 Turbiscan Lab
o 9 o
0 1.3.6 24 h
o Tween-80/Span-80. Tween-60/Span— ; GB/T 1603 -2001 *
60.Tween20/Span-20 ( 200 ; GB/T
0.3 ¢g) 1.7 ¢ 35C 19136 - 2003
1h 35 C GB/T 19137 -2003 '°
10 ¢ 8 . 3,
1 3 2
(35 ) 5 min
24 h 2.1
1.3.4 A 1% ~ 5%
o B 8% ~ 12% C 1% ~ 5%
1o
20% ~40%
1 A.B.C
Table 1  The results of quality parameters of formula A B C
. Diy /pm Dyg ~Dgy/pum Cold High temperature Dilution Water
Formula Emulsifier » - N . .
stability stability stability dispersion
content/%
A 602#:5004# =
.1 20 1.0 0.72+0.03a 0.43~1.20 . . . .
9:1 3% Up to standard Oil separation Up to standard ~ Dispersion as cloud
( n-butano))
2.0 0.54+0.01b 0.30~1.03 . .
Up to standard Up to standard Up to standard ~ Dispersion as cloud
3.0 0.46 £0.03 ¢ 0.25~0.84
Up to standard Up to standard Up to standard ~ Dispersion as cloud
4.0 0.42+£0.01d 0.22~0.78 . .
Up to standard Up to standard Up to standard  Dispersion as cloud
5.0 0.41£0.01d 0.18 ~0.65 . .
Up to standard Up to standard Up to standard  Dispersion as cloud
B EL=20
8.0 0.65+0.0la 0.40~1.12 . .
3% Up to standard Layered Up to standard ~ Dispersion as cloud
( glycero)
9.0 0.21 £0.03 b  0.12~0.43 . .
Up to standard Layered Up to standard ~ Dispersion as cloud
10.0 0.18+0.02¢ 0.12~0.35 . .
Up to standard Up to standard Up to standard ~ Dispersion as cloud
11.0 0.17+0.02 ¢  0.11~0.31 . o
Up to standard Up to standard Up to standard Filamentous diffusion
12.0 0.17+0.01 ¢ 0.11 ~0.39 .
Uptb; standard Up to/slandazd Up to-staridard}, ( Filementous diffsion
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( Continued)

. Dsy /um Dy ~Dgy/pm Cold High temperature Dilution Water
Formula Emulsifier
stability stability stability dispersion
content/%
C Tween-80:
. . 1.0 0.86+0.02a 0.48~1.58 . . .
Span-80 =9:1 Up to standard Layered Up to standard  Dispersion as cloud
3%
(glycero) 2.0 0.84+0.03a 0.47~1.55 ) o
Up to standard Layered Up to standard ~ Dispersion as cloud
3.0 0.72+0.02b  0.45~1.20 . . .
Up to standard Up to standard Up to standard ~ Dispersion as cloud
4.0 0.68+0.01 ¢ 0.42~1.14 . . .
Up to standard Up to standard Up to standard ~ Dispersion as cloud
5.0 0.65+0.01 ¢ 0.31~1.13 . . o
Up to standard Up to standard Up to standard  Filamentous diffusion
: a=0.05 " The different alphabet means significant difference( a =0.05) .
2.1.1 2.1.2
1 A.B.C
A 1%
B 8% 9% C 1% 2%
o King
17
Formula A -=l /5 B Formula B
Formula C
1
° Fig.1 The effect of emulsifier content
’ on median-particle-size
R 19-20 . 6 20%
18
o ( alachlor) ! 40%
B.C
1 B o
15%
2.1.3 ( Stability

s index 'Si) Turbiscan Lab
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Turbiscan Easysoft o A
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Fig.2 The relation between stability index 602#  500# Tween-80
and emulsifier content Span-80 o 602#
2 HLB
Table 2 The effect of HLB value on particle size and distribution and lamination rate of EW
602#  HLB Dyy/ Dy ~Doy/ Tween80: HLB Dyy/ Dyo ~ Doy /
Lamination Lamination
5004# value wm wm Span-80 value wm wm
rate/ % rate / %
1:9 8.47 - - - 1:9 5.37 - - -
2:8 9.14 37.87+0.02a 5.67+0.13a 0.86~10.13 2:8 6.44 33.43+£0.0l a 13.50+0.05a 1.03~25.20
3:7 9.81 33.53+0.00 ab 4.62+0.01 b 0.67~9.75 3:7 7.51 29.96 £0.02 b  12.90+0.07 b 1.38 ~23.21
4:6 10.48 32.18+0.05b 4.21+0.04c 0.92~7.71 4:6 8.58 28.70 £0.01 be 10.52+0.12 ¢ 2.37~17.93
5:5 11.15 25.90 £0.00 ¢ 3.37+0.06 d 0.63 ~7.95 5:5 9.65 27.61 £0.02 bed 9.68 +0.15d 0.89 ~16.88
6:4 11.82 26.07 £0.04 ¢ 3.31+0.09d 0.64~7.88 6:4 10.72 26.66 £0.01 cd 9.62+0.05d 1.04~18.24
7:3 12.49 27.60 £0.01 ¢ 2.67x0.05e¢ 0.64~5.93 7:3 11.79  25.54£0.01 de 9.36 +£0.06 e 0.98 ~16.44
8:2 13.16  24.36 +0.02 ¢d 2.56+0.07 e 0.64~5.85 8:2 12.86 23.64 £0.01 e 8.35+0.05f 0.98 ~16.16
9:1 13.83 20.80+£0.00d 2.07+£0.08 f 0.60~4.92 9:1 13.93 20.75 £0.01 f 7.81+0.01 g 0.88~16.23
10:0 14.50 40.12£0.02 e 2.68 £0.08 e 0.66 ~6.13 10:0 15.00 21.75 £0.01 f 7.95+£0.01 g 0.89~16.43
) a=0.05 " The different alphabet means significant difference( a =0.05) .
N ; Tween-80 Frilouxd
21 HLB 223
HLB HLB
o 602# 500# HLB o
13.16 ~13.83.Tween80  Span-80 HLB
12.86 ~13.93 ( HLB o
HLB 12 ~13) 49%-.5%

602#/500#. Tween-80 /Span-80

~

3%
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0 HLB
500# 602 #. o
Tween-80  Span-80 o 10% EL-20 5%
HLB 602#  5004# Tween-80
Tween80  Span-80 o EL-20 HLB
9.5 HLB
% HLB
HLB HLB o
o 2.3
HLB HLB 3.
3 Tween-Span HLB
Table 3 The structure and HLB value of Tween-Span
HLB HLB
Emulsifier Number of carbon Double bond HLB value Emulsifier Number of carbon Double bond HLB value
Tween20 12 0 16.7 Span20 12 0 8.6
Tween-60 18 0 14.9 Span-60 18 0 4.7
Tween-80 18 1 15.0 Span-80 18 1 4.3
HLB 3. Cis Cig
HLB 3 o
: Tween-80/Span-—
80 > Tween20/Span20 > Tween-60/Span-60
Tween-60/Span-60 o
0 o
T A
£ 10 .
% :3: § HLB
= 2

06 7 8 9 1011 1213 14 13 14 15 16
HLB &

Tween-80/Span-80. Tween-60/Span-60. Tween-60/

Span-60 4.5%
—+— Tween -20/Span-20 —#— Tween-20/Span-60
—4— Tween-20/Span-80 3%
4,
3 HLB
Fig.3 Effect of the HLB value on the oil
separation rate of EW ' °
Tween-60/Span-60 3 HLB
; Tween—
80/Span-80 HLB 13. 88, Tween20/
Span20 HLB 13.46
i Tween20/Span20
0 HLB 13. 46

Tween-60/Span60  Tween-80/Span-80



No. 1 : 4.5%

7

Tween-80/Span-80 Tween-80

4.5%

4 HLB

Table 4 The effect of HLB value on high temperature stability of EW

Tween-80/Span-80 Tween-60/Span-60 Tween20/Span20
HLB HLB HLB
Value High temperature stability Value High temperature stability Value High temperature stability
11.84 0il separation 11.79 Up to standard 11.84 Layered
12.86 0il separation 12.86 Up to standard 12.65 0il separation
13.88 Up to standard 13.93 Up to standard 13.46 Up to standard
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(1) 2225 June * GMOs IN INTEGRATED PLANT PROTECTION Ceske Budejovice CZECH REPUBLIC. Info: J. Romeis

ART Reckenholzstr. 191 8046 Zurich SWITZERLAND. Fax: 41-44-3773201. Joerg. Romeis @ art. admin. ch. Voice: 41-44-
37749299. http: //tinyurl. com /2clk9mn.
2728 June * BEHAVIOUR OF PESTICIDES IN AIR SOIL AND WATER Mainz GERMANY. Info: S. Mummenbrauer

fresenius@ akademieresenius. de. www. akademie—{resenius. com.

1044 July * HEMIPTERAN-PLANT INTERACTIONS SYMPOSIUM Piracicaba Sao Paulo BRAZIL. Info: Joao Lopes

hemipteran@ terra. com. br. http: //www. infobibos. com /Hemipteran/index. html.

30 August-03 September * 11th INTERNATIONAL CONFERENCE ON THE ECOLOGY AND MANAGEMENT OF ALIEN
PLANT INVASIONS Szombathely HUNGARY. Info: Z. Botta-Dukat bdz@ botanika. hu. http: //tinyurl. com /2¢t7gsl.

05-07 September * RESISTANCE 2011 Harpenden Herts. UK. Info: http: //tinyurl. com /3ae4729.

1146 September * 8th INTERNATIONAL SYMPOSIUM ON BIOLOGICAL CONTROL OF WEEDS Waikoloa-Hawaii HI

USA. Info: http: // uhhconferencecenter. com /xiii_ishcw. html.

1922 September * NORTH AMERICAN WEED MANAGEMENT ASSN. ANNUAL MEETING Winnipeg MN CANADA.
Info: www. nawma. org.

2123 September * 2nd WORKSHOP EWRS WORKING GROUP WEED MAPPING Jokioinen FINLAND. Info: http: //
tinyurl. com /39fcxuu.

1044 October * POTENTIAL INVASIVE PESTS WORKSHOP Miami FL USA. Info: http: //tinyurl. com /3xkzjh9.

(10) 2830 November * 3rd BIOPESTICIDE INTERNATIONAL CONFERENCE BIOCICON 2011 Palayamkottai Tamil Nadu

INDIA. Info: K. Sahayaraj Crop Protection Research Centre St. Xavier’ s College ( Autonomous) Palayamkottai-627 002
Tamil Nadu INDIA. Ksraj42@ gmail. com. Voice: 91-9443495192.

( IPMnet NEWS, Issue #1832, December 2010

<



