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Cyclomethicone/Silicone surfactant/Water Emulsion System$] Viscoelasticity
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Viscoelasticity of the emulsion system for a cyclomethicone/silicone surfactant/water system

Min-Hyung Choi, Hyun-Seop Kang, Yoon-Ho Chang
School of Chemical Engineering, Inha University
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2-1. Sample preparation

Decamethylcyclopentasiloxane[Cyclomethicone, KF995, Shinetusu]¥ H]o]-2 2227
A™ A A (Cetyl PEG/PPG 10/1 Demethicone[Cetyl Demethicone Copolyol, ABIL EM90,
Goldschmidt])E -&oA] wHtsle] Oil SolutionS A|Z Gt 12]37 Homomixer[T.K.
Homomixer MARKII & ©]&3}o] 2000rpm e 2 wHH3lH A o] Lust=2E £33 H,0Z
Oil soilution®] 1Micro tube pump[WHEATON MP-3]2 A}-83}4 52 ml/min 52 50&7H
FY3E 3 109 2000rpm .2 nlWFS}S] Stock Emulsion(water vol 80%)< A| 23t} Al
%9 Stock emulsionS #3]3}>] Homomixer(rpm 1000)S AF&3}a] vol 70% vol 60% -2
dilutiong 3} tH1]. AH&E Decamethylcyclopentasiloxane 2} AW &4 A 2] Critical Micelle
Concentration(CMC) “12] 3L Physical properties= Table 1.2} Fig 1.o] YEI ATt 2 A3
e BV Waterd] Fawistel AWSAAAY Fxd WE YA X 2 FHEHH
EAA &9 WslE dolE AT

2-2. Measurement

A %% emulsion®] Morphology®t YA+ F2E FA35t7] &l A7 (OLYMPUS,
Japan), Digital camera (Polaroid, USA)E A}&3}th H YA Emulsion®] A543 2
2E=] &4E& AHE-Sto] dilution 8k SimplelPClpES AM8-8k] 54 shivH2]. 84
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4] ZAl= STESS TECH Rheometer (Reologica Instrument AB CO. Sweden)= AF8-3}% 2
, Cone diameter’} 40mm©]3l Cone angle©] 4°%] Cone-and-Plate geometry®} Diameter”}
mm¢! Bob and Cup geometryS A}83}1 2™, oju] Thermostatic bathS A}8-3la] 25T
£ A st SAsIAT 24719 Samples2 AlHEAAA Y w2}, E4H)e FaHst
o welA] viscosity, oscillation stress sweep((0.1 Hz)ll 2]3F linear viscoelasticity <3 <&,
12]31 viscoelasticityE S7317] 915t Dynamic(oscillation) Test, Creep Recoverys = <
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Figl. The CMC of cyclomethicone/ silicone  Table 1. The physical properties of cyclomethicone

surfactant system
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3-1. Microscope observation

Azxzd Z4zte] Samples @AW= &R1g ZAIE Fig 2. ¢ Fig 391 Yell
o A FE7F S7HEEE dA Sizew FokAe As = F AMGh

(a) (b) © ()

Fig 2. Optical microphotographs of water in oil emulsion (a)Water80% surf.0.5%, (b)water80%
surf.2.5%, (c)water70% surf.0.5%, (d)water70% surf.2.5%.
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Fig 3. Variation of Particle size with surfactant concentrations (wt/vol%)

3-2. Rheological Analysis

Fig 4.91A AHEAZA ] F=7} S7Fsel] wg} Viscosity 7} %7]'%% HIok B4
Aol vol 80%%1 73 EmulsionS Non-Newtonian A5 Ho|w, AWASEAA Fxo wzt
0.5 wt %Xt} 1.0 ~ 3.0 wt %A “F3+ Shear thinning &/+-S Shear Stress 5-10 PacllA &

T Ak [3] 2El3 Fig 5. °ﬂ e 2o AugAA el oA 442 vol% 3}
wk2} viscosityE X ASIF T A4S F Izt %7]—25:_1'5,\—% Non-Newtonian A5S Ho|H,
viscosty’} S71gE & + U AR gEFo]l 70%%) HF AHEAAA S F&=U)

05% ~ 1.5%%} #Zo] vlw3 ”’9}% o complex modulus= Frequency(Hz)7} < 7}3}HA]
A 71L71E 7ML SUkske AEFS YERY 2.0 wt % ~ 3.0 wtoll A= frequency ]
ek o] o E HA YElES Fig 6.914 & 5 Ath[4]
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Fig 4. Vicosity as a function of shear stress  Fig 5. Vicosity as a function of shear stress
for 80% water content emulsions for different water contents emulsions
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Fig 6. G* as a function of frequency for 70% water content emulsions

Fig. 7. ¥ Fig 8.9 2]3}™ shear stresst < F9( 3 ~5 Pa) 2811 EAHFE Vol
fractiono] =S 4 ( 80 %)°ll A Emulsion®] viscoelasticityS <18 4= At}[5]
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Fig 7. The effect of shear stress on the Fig 8. The effect of volum fraction on
creep/recovery  behavior of highly creep/recovery behavior of emulsion
concentrated emulsion (surf. 1.5 (surf. 1.5 wt/vol %, stress 5 Pa)

wt/vol%, water 80vol%)
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