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The Effects of HLB Value of the Surfactants Added in the
Silicon Oil Emulsion Antifoamer on the Antifoaming Ability
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Abstract : The effects of HLB value of nonionic mixed surfactants on the stability and
antifoaming ability for silicon oil type emulsions were studied.

To obtain a stable silicone emulsions, a higher HLB values and higher content of
surfactants were preferred. To obtain a good antifoaming ability, however, a lower HLB value
(more hydrophobic) and a lower content of the surfactants were preferred.

It was observed, at lower HLB values(8 or 9), that the silicone oil drops were spreaded on
the foam surface and effectively reduced the surface tension. And the spreading phenomena
presumably acted as an antifoaming mechanism. Therefore, a higher hydrophobicity of the
silicone oil emulsion resulted in a higher ability of antifoaming action.

Keywords ' antifoamer, silicone oil, HLB, foam stability.
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Vol. 27, No. 3 (2010) AT EZed odd XA 240 dolA FshA HLB7F A~XAd5el WA= 9% 3

&3] AMgEE AHEE oY AZA BE &
EAl Ao dolA fEkAe] HLB
(hydrophilic lyophilic balance)”} 23 ol 1%
v GFE AESH o]Z gk AlHEAC] A&
AT HA e FFS HESA

2. 4 ¥
2.1. NENZ
desede ggudnee iy e

o

%<9l SFI000N (M 350 cst, HlZ 097 [2
5C], ¥Wd¥ 21.1 mN/m [25CD) 9 AFE
APESEA T HlolR fEAlE 2%E E§shd
ALgEg o ol AdEEFHe Span 60
(Sorbitan monostarate, HLB 4.7, CoyIsOs) 2}
Tween 60 (Polyoxyethylene (20) sorbitan
monostarate, HLB 145) < AA] glo] A}&-3}
Ak

2xE AFe AT

o ulole

(polyethylene  glycol ~ mono 4 (1,1,33
tetramethyl(butyl)phenyl)] ether, CsHgO11)<
1.0 wt% = gAg 5895 283k
2.2. A2|Z oYX H=E
2 ATl AMES HdEE dEde HdyE
dSs 2% Hlo]& AHUZAA[I2IE AME3H
HLB#S =439 o HLBE 8, 9, 10, 11,
12010tt. & frshAle] 42 A2 oY FF
H] 20 wt%, 25 wt%, 30 wt%, 35 wt%E A}
B3te] A o] 25% A AP dEAE
Az[13letden, 2 Al 740 diste=
Table 1o teERH AT

2% 9 frehAlel =3 HLB# 2 ths 219
o3 Aitstdon, Wkl E AFEsle] AA 7]
AA AUYAE A8t 1083 agkste] 2bzh

O

2t

(W, < HLB,) + (W, < HLB,)

HLB=
Wit Wg

Table 1. Formulations of the Silicone Oil Emulsion (Oil : Water = 25:75 vol%)

(unit: g)

Silicone emulsion wt% of surfactant added against to silicon oil
(Oil Content: 25 vol%) 20% 25% 30% 35%
Silicone Oil (cc) 50.00 50.00 50.00 50.00
Water (cc) 180.00 187.50 195.00 202.50
Tween 60 3.24 4.04 4.85 5.66

i Span 60 6.76 8.46 10.15 11.84
Tween 60 4.22 5.27 6.32 7.38

’ Span 60 5.78 7.23 8.68 10.12
Tween 60 5.20 6.50 7.79 9.09

HLB 10

Span 60 4.80 6.00 7.21 8.41

Tween 60 6.18 7.72 9.26 10.81

H Span 60 3.82 4.78 5.74 6.69
Tween 60 7.16 8.95 10.74 12.52

= Span 60 2.84 3.55 4.26 4.98
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Table 2. Average Sizes of the Silicone Oil Emulsions at Various Formulations

(unit: nm)

25% 30% 35%

20%

wt% of surfactant added against to

average

silicon oil

960
1030
1170
1080
1210
1090

790
1460
1190

930
910
1060
1250
1210
1070

1230

760
1150
1040
1390
1110

360
1000
1260
1250
1110
1100

HLB 8

HLB 9

HLB 10

790
1140
1080

HLB 11

HLB 12

average
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Fig. 3. Size distribution of the silicone oil
emulsions with HLB=10 and 30 wt%
surfactant fraction.
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