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Colloidal stability of emulsifier-free water-in-oil (EF-W/O) emulsions prepared by ultrasonication was examined
to evaluate the mechanism on the colloidal stabilization of water droplets dispersed in organic media. We found that
the colloidal stability of paraffin-based EF-W/O emulsions became higher with longer hydrocarbon chain of paraffin.
Furthermore, we revealed that the vegetable oil-based EF-W/O emulsions were much more stable than the paraffin-based

EF-W/O emulsions.
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Table 1 Properties of water and oils that we used in this experimet

Molecular . . ) Surface | Solubility, Solubility,
Molecular i Density | Viscosity . . L
formula weight (gcm™) (mPas) tension | oil in water | water in oil
(gmol™) (MNm™") | (molm™®) | (mol m?®)
Water H,0 18.02 | 0.99705 | 0.7973 71.96 — —
Hexane CeHis 86.18 | 0.6603 0.290 17.9 1.1x10" 3.273
Octane CgHys 114.29 | 0.7026 0.480 21.14 |5.8x10° 3.703
Decane CioHo 142.29 | 0.7300 0.835 23.37 |3.6x10™" 2.916
Dodecane CioHoe 170.34 |0.7511 1.257 24.91 |2.4x10° 2.709
Tetradecane | C,Hjz 198.39 |0.7624 1.783 26.13 |1.4x10°| 15.55
Hexadecane | CigHs, 226.45 |0.7734 2.571 27.05 |9.8x10°® 2.317
Soybean — — 0.916 43.6 27 .22 — —
Corn - - 0.912 46.3 34.8 - -
Olive — — 0.669 55.6 32 -
Hexane Decane Tetradecane

Octane v Dodecane Vv Hexadecane
v v WV
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Fig. 2 Time course changes in transmittance at 700 nm ® % ﬁ
(T@700nm) of EF-W/0 emulsions. (O) Water/hexane, (@)
water/octane, ((]) water/decane, () water/dodecane, (2) Fig. 3 Transmittance at 700nm of EF-W/0 emulsions
water/tetradecane and (A) water/hexadecane emulsions. measured at 6h (T@6h) after preparation.
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Fig.4 Transmittance at 700nm of EF-W/0O emulsions
measured at 6h (T@6h) after preparation plotted as a
function of density difference (p,— p) of alkane.
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Fig.5 Transmittance at 700 nm of EF-W/0O emulsions

measured at 6h (T@6h) after preparation plotted as a
function of viscosity of alkane.
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Fig.6 Transmittance at 700nm of EF-W/0 emulsions
measured at 6h (T@6h) after preparation plotted as a
function of droplet diameter.
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Fig.8 Time course changes in transmittance at 700 nm
(T@700nm) of EF-W/0 emulsions. (O) Water/hexane, (@)
water/octane, ([(]) water/decane, (H) water/dodecane, (&)
water/tetradecane and (A ) water/hexadecane, (V') water/
soybean oil, (¥) water/com oil and () water/olive oil emulsions.
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Fig.7 Vegetable oil-based EF-W/0O emulsions prepared
with an ultrasonic cleaner.
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Fig.9 Transmittance at 700 nm of EF-W/0 emulsions
measured at 6h (T@6h) after preparation.
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