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Microemulsion is prepared by the method of phase inversion emulsification with d-limonene that is en-
vironmental friendly substance and nontoxic to human body as dispersed phase. Emulsifier used for pre-
paration of microemulsion is nonionic surfactants, polyoxyethylene nonylphenyl ether. Stability of pre-
pared microemulsion was estimated by the various method of &-potential, hydrodynamic diameter and
electric conductivity. When d-limonene is emulsified by NP series, microemulsion is most stable and nar-
rowly distributed at HLB value of 12.3(either one emulsifier or mixed emulsifiers). Stability of mi-
croemulsion is increased as the amount of emulsifiers is increased at same HLB value of 12.3. In the
case of using the same amount of emulsifiers, number of produced micelle are relatively large as hy-
drodynamic diameter is small. Therefore, the state of microemulsion is stable and the electric con-
ductivity is increased. One can determine that higher electric conductivity value means that mi-

croemulsion has more micelles and is more stable.
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Fig. 1. Schematic diagram of O/W and W/O type
emulsion.
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Fig. 2. Emulsification procedure by agent-in-oil method and phase inversion method.
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Table 1. CMC and HLB value of nonyl phenyl ethoxylate

Emulsifyier Experimental CMC{mol/1) | * CMC(mol/1) | HLB value Molecular weight
NP-3 7.5 334
NP-5 10.0 422
NP-6 67%10-6 61x10-6 10.9 468
NP-7 85%X10-6 70xX10-6 11.6 512
NP-8 50X 10-6 44 X10-6 12.3 556
NP-9 80x10~-6 67 X10-6 12.9 600
NP-10 80X10-6 68 X10-6 13.3 644
NP-6 + NP-9 51%X10-6 . 12.3 556
NP-5 + NP-10 55X%10-6 12.3 570
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Fig. 3. The change of emulsion drop size and electroconductivity with added EO mole of NP type
emulsifier(Emulsifier : d-limonen oil = 0.9 : 1). (a) emulsion drop size, (b) electroconductivity

4700 type particle analyser(Malvern Instruments,
England)® <] 485 ed, 3L argon-lazer®
488nm2] H}A4L v gled, FHL 75mWold. &
A A8e AF 8-mm9 celld] dAAF, JHFLER
ZAIL5Y vesselo]] P ARl A= el A7)
= A=zt 90° oA A H gl &4 ¥ dHoe = Mal-
vern 7023 correlator2 cumulants ¥ (Berne and
Percora, 1976)0] &3 F4stgc). ojd AxH od
A8 At £ A4, dF R daz At 2o
#o) A FAdo] F43l7] o7y AW AL ¢ 5§
< e o dAE 2FFEA] 5u 343 A2l
243815}

23 AV|AEE &A
AZ|AExe &AL conductivity meter(Kyotoiit,
Japan)Z immersion cell& A48 At A

NAEEE vlo]az JddAE AT AF $43d
o A7AREE dEAL Hes) o]e) WS AA
4] »0]&H|, 9FA phasest 44 phaseFd] oj= A
o) HatAtol HA QLo wiet ASHERE Fro] W
A "ot A7)AEE o] Fod 44 phasert A%
Aol s wets odAe] Fele O/Welx, A7|HER
7} gom d&ato] k4 phaseo) i o|WA-L W/O 3
8] 2 $cHLim and Smith, 1990).

3. 4% 4 3&

B AL A, 73 2 2], 2=z A
AAEEE ZAstd olu Jehd goz fF3EAS
Asingrcl, 24 A2 JdARY AS A}
A2} 38 +1mV olvie] WY dA FAH= AL
Hol oA A=A AebAS ) T dHL A ¢
= Aoz gl mela o)l Fdle #3141z9] =7]

877



Emulson drop sze(nm)

10 N

! 7 -] & 0 o5 100
The ratio of NP-8 on d4imonene 0il(wm.%)

(a)

LI

1R A-A T E

31 /\-\_l

Condudtivity(uS/cm)
28

5 T T T U T
70 75 80 85 ] % 100

The rario of NP-8 on ddimonene oil(wt.%)

(b)

Fig. 4. The change of emulsion drop size and electroconductivity with amount of emulsifier(NP-8). (a)

emulsion drop size, (b) electroconductivity
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Fig. 5. The change of emulsion drop size and electroconductivity with ratio of NP-9 on mixed emulsifier
(NP-6 + NP-9, Emulsifier : d-imonen oil = 0.9 : 1). (a) emulsion drop size, (b) electroconductivity
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Fig. 6. The change of emulsion drop size and electroconductivity with ratio of NP-10 on mixed emulsifier
(NP-5 + NP-10, Emulsifier : d-limonen oil = 0.9 : 1). (a} emulsion drop size, (b) electroconductivity
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Fig. 7. The change of emulsion drop size and electroconductivity with ratio of co-emulsifier(Iso-propyl al-
cohol + NP-8, Emulsifier : d-imonen oil = 0.9 : 1). (a} emulsion drop size, (b} electroconductivity
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