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Abstract: Emulsions were prepared with the inversion emulsification method which adopted the agent-in-otl method—
dissolving the mixed surfactants composed of the glycerin monostearate, polyoxyethylene(100) monostearate, and
polyoxyethylene (20) sorbitan monostearate into mixtures of liquid paraffin and beeswax, and adding the aqueous solu-
tion of propylene glycol, gradually—and then their phases and viscosities behaviors in the emulsifying process were in-
vestigated. The fine and homogeneous o/w emulsions were formed in the HLB region (HLB 101~12.3 ), showing liquid
crystalline phase and white gel phase in the emulsifying process. The phase inversion steps in the emulsifying process ap-
peared as follows, i.e. oil continuous phase—liquid crystalline phase— white gel phase—~o/w emulsion. Shear rate-shear
stress curves of the prepared emulsions had the yield values which pointed out the existence of inner structure between
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emulsion particles, and the hysteresis loop which showed that the inner structure was broken irreversibly by the
shear. The area of hystersis loop, an index of breakdown of inner structure, was increased with the decreasing
of the HLB value of emulsifier. Shear time—shear stress curves showed the time dependence of plastic viscosity,
and the relaxation time in time thinning behavior( 1) indicated that the stability of emulsions prepared with the
inversion emulsification method was decreased with the increasing of HLB values of emulsifier and was higher

than that of emulsions prepared by homomixer.
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Table 1. The Composition of O/W Emulsion
wt%
Continuous Deionized water 67
Phase Propylene glycol 7
Dispersed Liquid paraffine 18.5
Phase Beeswax 1.5
Emulsifier GMS" 350
MYRJ 592
TWEEN 60* 0.5
Cosurfactant Cetostearyl alcohol 2.0

1) Glycerin monostearate

2) POE(100) monostearate

3) POE(20) sorbitan monostearate

4) amount of the mixture of GMS/MYRJ 59
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Fig. 1. Effect of water contents and HLB number
on aparent viscosity of liquid paraffin+
beeswax(77wt% )/GMS +MYRJ 59 4
TWEEN 60+ -cetostearyl alcohol(23wt% )
at 70°C, shear rate 122.3 sec™",
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Fig. 2. Polaring microphtograph of the liquid crystal phase, the white gel phase and the fine emulsion.
a. liquid crystalline phase b. white gel phase c. fine emulsion
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Fig. 3 The relationship between HLB number and
droplet size emuilsified by combination of
glycerine monostearate and POE(100)
monostearate. The emulsion system is emul-
sifier/cosurfactant/liquid  paraffin+ bees-
wax/water+ propylene glycol(3.5: 2:
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Fig. 4. Effect of HLB value on the droplet size of O/W emulsions prepared by the inversion emulsification
method.
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Fig. 5. Effect of emulsification methods on the droplet size of O/W emulsions. ; GMS/MYR] 59, 3.5(wt% )
TWEEN 60, 0.5; cetostearyl alcohol, 2.0 ; liquid parffin, 185 ; beeswax, 1.5; water, 67 ; propylene
glycol, 7.
A. water was added gradually( emulsified by the inversion emulsification method)
B. water was added slowly

C. water was added quickly( emulsified by homomixer with 7000 rpm for 30 min)
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Table 2. The Relaxation Time in Time Thinning Be-
havior of O/W Emulsions Prepared with Vari-
ous HLB of GMS/POE(100)monostearate

Mixed Surfactants System
Tnlrglen HLB of GMS/POE( 100 )monostearate
L S T 110 119
A 281.57 254.92 241.85
2 homo” 83.78 75.45 52.77

* Relaxation time of O/W emulsion prepared by
homomixer
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