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The effect of mixture non-ionic surfactants for silicone oil / water emulsion systems
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2-1. Emulsion®] A%

2 AFNAE ARd A EAAQ Hlole HuEA AW &A4A|[Cetyl PEG/PPG
10/1 Demethlcone(Cetyl Demethicone Copolyol, ABIL EM90, Goldschmidt)]¢} %4
AW ZAAQ Blol2  AeEA AW ZAA|[Dimethicone  Copolyol  Methyl
Ether(KF-6011,Shinetusu)| & A& &&°| 22t 05~1.00] =HA 25T 18} mixed
surfactants A Z3FAh. o|g2A AxH 729 mixed surfactant$}  silicone oil
[Decamethylcyclopentasiloxane(Cyclomethicone, KF995, Shinetusu)]E “d-2°l|A] nl¥s}
A&232 oil solutions A Z3FF T 18]31 homogenizer[T.K. Homomixer MARKII|E
o]-&3}o] 2000rpme.Z HF SFHA  deionoized waterE oil solution®] micro tube
pump[WHEATON MP-3]2 AF&3le] 52 ml/min $EZ 5087 FYIT F, 10&¢
2000rpmo. 2  :REES]  stock emulsion(water vol 80%)& A Z3HT. olw mixed
surfactantv 4| emulsion system©o|A] 3 wt%= 3}t AZXH stock emulsions &3
3t 1000rpm©. = homogenizers AR&3td E4HEQl water”t 70 vol%, 60 vol%=
dilutionS 3t} [1] AHE&-E cyclomethiconed} AH &/4A49 E&2 545 Table 1.
7} Table 2.9 YE AT
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water”} 80~60 vol%E dilution® ZtZte] XA A ZH emulsion® morphology 2}
AA FEE SAH5H7] 948 dnE (OLYMPUS, Japan), Digital camera (Polaroid, USA)

]— ot [2] Z2te] 24X A xE emulsion®] Ht droplet sizex emulsion®]
1o Fx 9 §dS AME3Ste] dilution 3+¢] image analyzer (SimplelPClp)E
Atk olu 500~60071 8= droplet & FHaled 2R 3 BHgE
TRt FHEd SAFAE STESS TECH Rheometer (Reologica Instrument AB CO.
Sweden)& A8-31 2™, cone diameter’} 40mm©]3l cone angle®] 4°%] Cone-and-Plate
geometry®} diameter’} 25mm¢l Bob and Cup geometryE AR&3 o™, ofuf
thermostatic bathE AHE3te] 25:01CE FAANAFHEA A4 Atk 2442+ samples
< A ARGt e AddAgAY £, E4dY] Fu % W w2} 7}
7t 54 Stﬂiu]r.

Table 1. Physical properties of cyclomethicone at 20 C

) Specific Average Kinetic

Surface tension ) ) )
gravity Muwt Vi1ScosIity

17.8 mN/m 0.959 395 4 cSt

Table 2. Physical properties of surfactant

Viscosity (cP) at

HLB .
25C
ABIL EM 90 5 3720
KF-6011 14.5 102
3. 2%
. JAEE FA}

Az" 242t Samples Av|Fo g2 &g ZHE Fig 1. o Yl 44 AW
27dAR) KF-60112] AZFE-&0°] F71skA 4 AY BAA S} e AY 24
Aol gl o3 water/oil AW o I3 AW 84FS FA4sHA =
emulsion <] droplet size X A "ok ZHzbe] 244 AxH emulsions 9
droplet sizexw= Zt7F thE2w A & ZA Ferh Droplet mean sizeE T3}7] 23|
7} samplev}t} ¢F 500~6007] B9 dropletE9] sizeE =43t +32 HAATH =
AE 74 FAIHES Fig2 o HER AT Droplet mean sizew™ mixed surfactantol A]
A AR A e A £80] 0.0~037HA1= #Hast7 047 He A S7sk= A

E o A =3, B (water) 9] w7t S7HESFSE FoAle AS #FEE F 3l
ATt B Fert SUFeHA H9, Al 2 A& s=7F 3AskA HW droplet
Atelel A7t ZW7k A A H o droplet size= ZolAAl "ot [3]

N
B
2
:lo

am = 6R(1-0)/20 am : mean surface-to-surface distance
R : droplet radius
® : volume fraction of dispersed phase
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30 micron
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Fig. 1 Microphotographs of 60%water content emulsion; [Mass fr. of KF-6011 in mixed
surfactant is (a) 0.0, (b) 0.1, (c) 0.2, (d) 0.3, (e) 0.4, (f) 0.5.]
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Fig. 2 Droplet mean size of emulsions.
3-2. e SAHxAL

Emulsion system®] fH324 AF2 droplet size®} shape, 4&4Y A=, #iH49] &

%, shear rare, &%, %49 %—91 AApel oEFH. 2 AFdAM= AAe FH= :r”‘éol?/}
7Hgst9ga 2= hE2 nANFAY. 1A ﬂ A2l oil solution®] &X7} emulsion
systemo] oJw g FFS w| A=A olo}iﬂ -ﬂsﬁ Fig.3 o AWAZAgAe] &3nlo] &
oil solution®] @Etﬂﬁ‘re et Aot I3 AH %‘*’“Xﬂ«l AFEEgo] S/MEFE oil
solution =, A&A9 HAErt A ste= 7,4\% &Y = UAth Fig. 4 A= waterd
vol% 7t 70% Q4 wf AAZ/dAe] &l & emulsmn system®] HE W3S UERY
Aot Droplet mean size® W3}e} w72 54 AW 4419 dFEE0] 0.0~
037H A€ A&7t F718td7t 04% B IA=e Hadte S A & F AU Figs
M= 22 AWRGAHA &30 A # waterd vol% W&o WE emulsion system®] H
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EHslE YeEW AT Water®] vol%7F @& emulsion system- “Jth% 22 Newtonian
AEE B W waterd V7F F-2 emulsion system A4 22 non-Newtonian #-&
< Ho|H, shear thinning behaviorgE E. Xt} [4] ol 43 w%7F S71sHAl =W
OAl @3] A& w7t #AASHAl W droplet Akole]l AR ZF ZH7FIAIAl =] o]
droplet size7} ZfolA=dH 7]1gE Aot}
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Fig. 3 The viscosities of continuous phases
as a function of shear stress at differently
mixed surfactant.
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Fig. 4 Viscosities as a function of shear Fig. 5 Viscosities as a function of
stress for different emulsion systems shear stress for 60~80% water content
0
(water 70%). emulsion systems (Mass fr. of
KF-6011 in mixed surfactant is 0.3).
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