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number
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(1) OPE4
_2,_
g (2) OPEs
&S / (3) OPEs
)
o
_3 L
{4) OPEs
_4 1 1 |
-5 -4 -3 -2
log Cw (M)
R12EQOs 0.005 0.000097 15 79 37)
0.0045 0.000083 20
0.0038 0.000071 25
0.0037 0.000069 30
0.0031 0.000058 40
R12EOs5 0.0026 0.000065 25 31 38)
R12EQOs6 0.0031 0.000068 25 56
R12EO7 0.0034 0.000069 25 70
R12EQOs 0.0039 0.000072 25 79
R12EQs6 0.4 0.007 10 HLB 28 39)
09 0.016 20
1.2 0.021 25
15 0.026 30
24 0.042 35
3.8 0.066 40
4.7 0.082 45
59 0.103 50
R12EOs5 3 0.058 25 HLB 13 40)
R12EQOs6 15 0.026 25 HLB 28
*R12EOnN; C12H25(0OCH2CH2)nOH 0.1
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Phase Inversion Temperature
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Surfactant Abbreviation Hydrocarbon HLB at 25°C wt.% mh Xo log X, method
CgH,7(OCH,CH,);0H RyEQ, CioHao lipophilic @ 5.0 139 0.027 -1.57 extrapolated from 9 and 20°C
CgH,{(OCH,CH,);0H RyEO, Ci¢Hsas balance A 2.1 62 0.018 -1.74 HPLC
CgH,A{0OCH,CH,),0H RgEQ, CioHaz hydrophilic O 1.45 346 0.0068 -2.17 HPLC
CgH,;(OCH,CH,),0H RgEQ, CisHss hydrophilic A 0.71 18.0  0.0053 -2.28 HPLC
C4,H,5(0CH,CH,),0H R,,EOQ, CigHzz lipophilic @ 23 45 0.0091 —204  extrapolated from 5, 10 and 16°C
C1,H,5(OCH,CH,),OH R,;EQ, CisHaq hydrophilic A 14 30 0.0087 —2.06 HPLC
Cy5H,5(OCH,CH,);0H R,2EQ; CgHs2 hydrophilic O 0.92 165  0.0032 —-2.49 HPLC
C12H,5(0CH,CH,):OH R2EQ; c—CgHy2 hydrophilic & 1.2 20 0.0022 -2.66 solubilization data 39)
C;2H25{0OCH,CH,),0H R;2EQ; CyoHaz hydrophilic O 0.35 57 0.0011 -2.96 HPLC
C14Hu5(0OCH,CH,);0H Ry2EO4 CyoHas hydrophilic O 0.18 27 0.00052 -3.28 HPLC
C15H,5(0CH,CH,)30H R;;EQg CioHas hydraphilic O 0.08 1.1 0.0002 -3.70 HPLC
CgH;,0CH,CH(OH) CH,0H R;GE CioHzz lipophilic @ 0.23 82 0.0016 -2.80 dye
Cy3H250CH, CH (OH) CH,0H R;,G,E CyoHz2 lipophilic @ 0.30 8.4 0.0017 -2.71 dye
C,{H23CO0CH,CH(OH) CH,OH R{MG CyoHzs lipophilic @ 0.06 16 0.0003 -3.52 dye
i—C,7H35CO0CH,CH(OH)CH,0H *1 iR;;MG CgHa2 lipophilic @ 0.22 45 0.00087 -3.06 dye
C1;H,5(OCH,CH(OH) CH,),0H R;2G:E GCigHaz hydrophilic O 0.0055 0.12 0.000023 —4.64 HPLC{concentrated by evaporation)
i-C1gH3,(0CH,CH(OH) CH,),OH *2 iR,G,E CioHan lipophilic @ 0.01 0.17 0.00003 -452 dye
Cy,Hy5{OCH,CH{OH) CH,);0H Ry21G4E m—xylene hydrophilic [] 0.002 0.16 0.000005 —5.30 HPLG(concentrated by evaporation)

Hydrocarbon ; ¢—CsHi12((), n—C1oH22(O}, n—CisH34(A ), m—xylene(d)
HLB ; lipophilic(@ : Om+W ), balance(Q : O+D+W ), hydrophilic(Q : Wm+0 )

*1 R; multi-branched

*2 R; mono methyl branched
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Absorbance

—log{1./1a)

0.1

0.2 0.3 04
i~C17CO0CH2CH{OHICHz0H  wt %6

0.5

inC1oHz2

0.6

0.7
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cmc

Surfactant cmc or solubility (M)  log (cmc or solubility) reference
RgOH 0.0038 -2.42 69) 70)
RgOCH,CH,0OH 0.0049 -2.31 70)
RgOCH,CH(OH)CH,OH 0.0058 -2.24 70)
Rg-[3-glucoside 0.025 -1.60 70) 71)
Rg-ox-mannoside 0.006 -2.22 72)
Rg-[3-galactoside 0.016 -1.80 72)
R,oOH 0.00023 -3.64 69)
Rio-B-glucoside 0.0022 -2.66 71)
R;o-OX-mannoside 0.00025 -3.60 72)
R1o-[3-galactoside 0.00070 -3.15 72)
R.,OH 0.000015 -4.82 69)
R1,-[B-glucoside 0.00019 -3.72 71)
R,,-ax-mannoside 0.00005 -4.30 72)
R1,-[3-galactoside 0.00020 -3.70 72)
R,,(OCH,CH(OH)CH,),0H * 0.00008 -4.10 surface tension

*1 mixture of straight and branched triglyceryls.
*2 solubility of supercooled liquid state (solid at 25

28



—log X2

o R8(OCH2CH2)30H

R12(OCH2CH2)40H
R8(OCH2CH2)40H

o)
A

(I)H
R120CH2CHCH20H——

OH
[
i-R1 80CI—I2CHCH20H/
OH

I
RsOCH2CHCH20H

R12(OCH2CH2)5s0H

e O, +W (Oil Soluble)
O+D+W
© w_+0 (Water Soluble)

Q]Rlz(OCHZCHZ)6OH
G 9

® ;i R17COCH2CHCH20H
R12(OCH2CH2)70H

g o 7 R12(0OCH2CH 2)80H
R11COCH2CHCH20H
O ¢-CgHiz OH
|
o} C]OHZZ -R18(OCH2CHCH 2)2 OH ®
OH
& CigHaq R12(OCH2CHCH2)2 OH
2 3 4 5
-log X2
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Temperature/ °C

2.8 30 32 34 36
T-/1073 K™
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R1,G,E

cyclohexane under

n-hexane

isooctane

decane

dodecane
tetradecane
hexadecane

(freezing point)

iR,5iG5E

methylcyclohexane
dimethylcyclohexane
hexylbenzene
octylbenzene
n-hexane

toluene
m-xylene
p-xylene
ethylbenzene
mesitylene
n-hexane

over

Ry,iGsE

toluene
m-xylene

1lwt.% Surfactant System ; Water:Hydrocarbon = 1:1(wt.)
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Surfactants Hydrocarbon  A® BY Cf.
R;,(OCH,CH(OH)CH,),0OH CioHog under0.2% 4.5%
R12(OCH,CH,)¢OH CioHe 0.8% 13%
R;,(OCH,CH,);0OH C,Hyg 0.7% 4.5% 33)
R12(OCH,CH,)s0H CiaH3o 1% 13% 34)
Rg(OCH,CH,);0H CioHo 1.3% 24% 26)
Rg(OCH,CH,);0H CieHag 1.9% 39% 26)
Rg(OCH,CH,),OH CgHys 1.3% 25% 35)
Rs(OCH,CH,),OH CioHog - 34Y% 35)
Rg(OCH,CH,),OH C14H30 2% 41% 35)

a) A Minimum surfactant concentration of D phase appeared
b) B Necessary surfactant concentration of dissolve oil and water to one phase

(Oil Water =1 1/wt.)
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position on Fig.5-2 & Fig.5-4 A B C D E F G
-yl
/- yieneswateniwts] | 40 | 50 | 60 | 65 | 68 | 70 | 80
-yl
Jsystem[wt] 36.8 | 46 | 55.2 | 59.8 | 62.56| 64.4 | 73.6
R10EQs/(R10EQs+
m-Xylene)[wt.%]*1 1791148 1127118113 | 11 | 98
obserbed D-phase
volume [volume] 70 45 18 8 1.6 0 0
phase state *2 O+W | O+W
*1 estimated Soluubility of RLOEO8 in m-Xylene
*2 ; three phases(O+D+W),
O+W ; Two phases(O+W) ;Dissolving non-aggregated SAA in each phase.
position on Fig.5-3 & Fig5-5] H | J K L M N
m- ylene
/(m-ylene+Water)[wt.%] 60 70 80 90 92 94 96
- ylene
Jeystemuti] 53.7 | 62.7 | 71.6 | 80.6 | 823 | 84.1 | 85.9
R10EOs/(R10EOs+
m-Xylene) [wt.4]*1 164 (144128 | 115 113|111 | 109
obserbed D-phase
volume [volume%] 78.3 | 534 29 5.2 0.8 0 0
phase state *2 O+W | O+W

*1 estimated Soluubility of R10EO8 in m-Xylene
*2 ; three phases(O+D+W),

O+W ; Two phases(O+W) ;Dissolving non-aggregated SAA in each phase.
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