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A study on the formation region, droplet size and

stability of O/W microemulsion

Joo-young Oh, Chang-gew Han, Choon-ku Zhoh
(Dept. of chemical engineering, Soongsil Univ.)

2 o}

2 dFoi e MEY 2} 4&8 327t 284 24949, 4=y 27 9 ¢4
o mjx|&= 43S A8t} surfactant®A POE sorbitan fatty acid A& AH&3t4l
3 ol EerHSFAAQ liquid paraffin, squalane, W3¥&FA Al alkyl benzoate,
Isostearyl benzoate® 8|3 cosurfactant®+= glycerine, propylene glycol, sorbitol,
1,3-butanediol & A1&3lq 48EA ME& A X33, o] AolA cosurfactant?] 123
Eido] ME 24990l njxj= 48 223 oil?} surfactant®] FZ H/do] AzxH
ME {21271 9 ¢t84el vl ¥8& 218 A3, cosurfactant® polyolF-& Al
€32 o, polyol ¥£2 3§ ©47 22 B¢ OHF7F W wl, OHY| 47 ¢& B¢
Y447 A& o MEZYF90] A UeldE & 4 Adden AHZHE MEY ¢=t
A71& vA WS o oilY] 3F8Y 247, surfactant £5F-F¢] alkyl chain®] ¥ta4
7} E45F 42137171 2A el 23 24022 AH2H oil ¥ alkyl benzoate
U} Isostearyl benzoatbenzoate ol HI3§A E3}eb3}4=2 A9 liquid paraffin,squalane 2
2 749 MEY FAIGEAdel o g3 sidct
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1. A &

T

MES {4322 water/oil/surfactant (W/0/S)2] 3442 A2} water/oil /surfactant
/cosu rfactant(W/0/S/C)Y] 48 EAE F8=H, o]&8 At Z7]&= 10~100nme] &
ulg] dxt A7) VR S RAAY VAT Hellch 2] diEel] FEIAY T
B3 FEAANZA 7HE3 oldo] vl W oilg A3 A FYLE Uepd
tia oaA k™ gubsel emulsion(macroemulsion)S %3 33 (kinetically) 2 2
£ PEsIAIRE A A4 AE ARFAURE 27l #3A EelEHEE ARBEA, 2
Bajol tAsA S8 ML LE emulsiond] WHEAE A4 e FA4FOE A}
o] #d =& HWHAA emulsiong 2AFL FAIAFA FAT ME Holx] U= F
o] HEHAE HAIMAA FE= A9 driving force WA F]X] E3ic) ubA
MES 3313 24, 2%, o9 53 &2 dx=9 & H3t gk 783tk 3
23] 2LUMATEG dg¥Aoew bEsitt. A9y PPz dnbF
macroemulsion M ZA] ZIA A Fx] &E/do] At 22 YAt B ¥ emulsion

Hz5l7] A= Aes Ao bulkk HA43 AHolxl U= F Azt HdS

olrh” slollM AFHA uie} Yol FAtH oz orygstn A st 451
BAtdzte] 27171 i 2ol Al Aol Za, AHZA ApEAQ FPow A
ZN1AY g3 o= 43 Fo o|Fo2 U3 ooF, HYE ANEE FUEE
% FRolA tertiary oil recovery technique &oll &880l Hxt Hrjs]s gle AFo
T3~

& Aol ol7tAl= tia n|FYE MES 7z} & F27t 284 B83934
AAte] Z7l Y AF/E nlA= F¥E A A surfactant2 A B ZA Aol
ApFo] A& dlo]E AREAPA F 3, 4 7MY $2 POE(0) sorbitan
monolaurate, POE(20) sorbitan monopalmitate, POE(20) sorbitan monostearated A}
£33, oilZ= E3 s34 Al liquid paraffin(LP), squalane(SQ), Wa& Aol
alkyl benzoate(AB), Isostearyl benzoate(ISB)E 2|3l cosurfactantE+& 3|58 L3
2 21853 9l glycerine(Gly), propylene glycol(PG), sorbitol(SOR), 1,3-butanediol
BQRE A&t 43 &A1 MES A|&31a, o] AXA cosurfactant®] +&3 HAdo]

{LhE RS aiE B21% 29 (1995) (23)



ME B dde] njxl= d8kz T3 oil2} surfactant?] T2 EAdo] #H=z2¥ ME
Z1327] W B dol X d¥S 1A Kot}

1

2.4 ¥

21. A &

48EA O/WE MEL A=R3 330 surfactant®A] POE(20) sorbitan
monolaurate, POE(20) sorbitan monopalmitate, POE(20) sorbitan monostearate&
AHE3tE o, FAMd]l ol 23 EFle=A AlQ liquid paraffin, squalane, W3F=
A4 alkyl benzoate, isostearyl benzoate® 18|31 cosurfactant®i= glycerin,
propylene glycol, sorbitol, 1,3-butanediol& A&ttt

22, A4

221. ME 8499 2%

Oil2} surfactant - cosurfactant 38 (surfactant:cosurfactant = 1:1)& z+z} 119,
2:8, 37, 46, 55, 64, 7:3, 82, 91 wi¥n]&E TYY ¥ thermo magnetic
stirrer ( Sibata scientific technology Ltd. Japan )& AM&3led 80*x1T7I#] 71
oy oArlel 2L 229 FHR4E JI8IEA 200210 RPMO.2 302 59t &
RBRE F 30CHA] Fdte] MEE A Z3I4T) o] o 840 Hol By mi ut
TEY AEANE 3hdEH MEo] 4A4E ZOoR B3 o MATER EAR ¥
A ME 23 49 ( minimum surfactant point )& %o} Wjgic)

222 ARRY FF

DU Nouy tensionmeter ( Uchita Co, Japan ) & Al&3}e] wiz-olg)|E z|He
2 2} oil®] wateroll TiRF 27] AW A 9 cosurfactant® 10wt.% H7INS e
ARLHE FF3IHch o] uf waters 25T EH4E ALslgleon wuayde
725 dyne/cm&t}

fEREm Bk 2148 258(1995) (24)



2.2.3. Oilz} surfactant FZoj u}& ME x}2] 37| X%

Ay 1ol Hohd ME 84%9 3 surfacatant minimum point@l oil 5wt.%,
surfactant 10wt.%, cosurfactant 20wt.%, water 65wt. %2 Alg§ F4% ¥ 2z &8
§ 70X1CTE 52414 ETUY ¥ 24332 Microfluidizer (Rt 2Z: ¢4y
10,000psi,c#3 4 3E)E o€l emulsiond HR¥ F Al27ix] Q@zisigict
A2 AlREe H2oA 40U B33t

2.24. 4=p=27] &A
A2 MES A20M 4047 2EAA 104 BF22 43 A5t &37)

7]+ laser light scattering system ( PCS 4700, Malvern UK )& o]-&3ldx, &
BA 2EE 25+1THCh

3. A4z 9 2%

31. ME ¥4 49

Schulman< oil, water, surfactant® 7’8 AojAl alcohol $& cosufactant® A
715t olE 48F AY oil-water AR AHQGo] FIstd Z(-) AW FH
& ¥24517] el MEol ¥A4¥criz Astn Pk e} Princek o] o]
o] benzene®|l} n-paraffinz} Zo] ol thyt ARZYPo| vja3 I HYEY BH¢
S8 ABZPE 3] HsiMe A es 52 AWYe]l 23 Hciy MY

staolct. &

Yi=TY(o/wa- 1T (1)

Ti: 3% ARYY

Y (o/w)a : alcohol®] Ztzatgol o3 ZHgdE O/We AdRY
IT : F29 surfactant filme] AlH ¢

u}2lA benzene®|l} n-paraffinz} o] Fof th¥t AFFHo] T 3B H¢
oil-water AH oA heptanolF2] F3 ¥4I &E cosurfactant® B713HH Yiowa U

{ertan ik 2148 29(1995) (25)



o] alcohol®] Zt¢tzhgoll 2|8} F2H surfactant film®] ARYRTt 2H2 k& 713
A HBE ()2 ARAYo] Yol MEo| HAHE Ao dgajx k! o
2} o] Schulmanz} Princet= ME°] b o g X 7] 913l AFZYHo] Fol
L} Oo] Eojo} ¥tz FAMx|qt Ruckenstein AHZHo] 0o 771 F+§
7t At AHRAYR 7 S94d AL S ZA grbd MEo] ¢33t €
Zolet ZHg¥ch & MESY E9%y hggdol A3 dEyed, AW
surfactant®} cosurfactant 7} %o] A 9, bulk phasedX ] v=71 45 upet
A ety A9 x}(chemical potential)7} ZASHA =l&=dl o] &3t 3 & 2Hdilution
effect)ol]l 23] A 2pFolldx]|7t ZH4stA Hrh & MEY ¢F3E= 2o AW%
o] YA 7] wjFo] olz}, bulk phasedllA surfactant?] wE71 4357 &
of ¥3H &Y AFeluA7t G4d A2 Y ABFY R A UAE F
g 4 ol7] wiRol ehgHY 4 rtn FAUcE® a3l oo} o] L Uzt
ARRYE FRUCE RS BT do)y] wEe Eug Uy Auncis A
EX E7Hsslch 81RT surfactant®t cosurfactant’} EXH o] oil2}t water Al
of Fxxo] ¢t 22 2(-)Y AW AFAUAE 7HAA =HH F2H monolayer
of 23] =xpuez 09 ARPYP] st ojd Jefrt HI flAM As
amphiphatic % &, surfactant7} HR35}A Hrls o222 Pz A Argst zx)x)
& 3 Qlch
2 Aol surfactant 8= alkyl chaine] Zt7] t}2 POE(20)SML, SMP,
SMSE AHE3IAL oilZ& 23 HH22 A3l I44x]9 Ao]§ Hole LP, SQ,
AB, ISB®} cosurfactant & AM&¥® alcohol & OH/C 8|7} MZ c}Z2 Gly, SOL,
PG, BGE 183l 48 &4 MEE ARt o] AollA zF HE2] HAdo] njx:=
P vl HstAch
Figl2 2z 428 4ol =& ME 348 89& Uehd 2otk FigloelA &
A2 Yehd AW surfactant®} oil®] F-Foll BAIC] GlyE cosurfactant® 8
7 P& o ANFo® P T A4 PEE Uepd S 8 £ glth Sagitanis oil®
liquid paraffin, surfactant® v]o]| 2ABRFAHE AHE31d oile] 7183133& FIHA|
Z HAOZ tis} alcohol& AHEE A¥VOA diol2 oil®] 7HEHaks ZH4R]F] 2,
Gly:s Z7Rciz B3¥ vp Qrk'® 2 Aoy de Axz B o
cosurfactant &2t ¥ V7124 OHZIE 7IX|HA OH:Ce] v]7} 3:3¢91 Gly, 6:6¢
SOL, 2:3¢! PG 2:1491 BGE AH&3ld 2} oil3} surfactanto] &) MEZA G S &

LRk Bk $21% 25(19%) (26)



ol BGZt 713 22 $9E& Uepd W, Glyrl 713 & 998 YehlE g o
4 oth o]d VAL OH/CY H|7t & 5% &38| A% o] Acrk: Hendrick?)
FEUE73 dNEE ¢ 4 ddch old AYE OHLC ¢ w7l 848 24719
G802 surfactant®] %44 head aread W3 oile] AU 4 A= e U3
F= ZAE 7IAYTia 8 4 ok Fig2+ oild] 27] AW ZAY2} cosurfactant &
10wt.% H7IEE Y oild] ARFHE v &Pt vehd gleltl Fig2 &
B3t polyol& cosurfactant® ¥71511 & wl AHAYHo] ocile] FHo FAGLo
HA3] M3IEE ¢ 5 Addch ¢ A} E2 cosurfactant® AHE-¥ polyolo] oil4}
2} interphase Atolo] F&E O] oile] HZol F¥& nl¥ S AWVFYHL Wy
A7l Ed, 1 H3 FxE alcohol®] OH/C ¢ nvle ulzl AAHrh= McRobert?]
GEYEHY dAHEE ¢ 4 o, ofd VAL polyold] ¥rA&47t e #$ OH
7t @& 5 A5FEol A Ad FYL YowolM Tow.T AYUAIE 2
€& 3AIE Y, 2 A3 interphasedl A oil BAHE #H4Fo R Fol:= X2NE 71H
271 WEA Yomwa ol A AstEo] L AAYel F(-)e] ABFYo] ¥
He 2oz ™t £ OH 71 23 &40 ofd 3¢ ©@a471 U4gs
HRH-Eol Z8A surfactant®] Fatoll 3 LY AAJUDNE F7M471= A3
& Z3IER interphase® oil EAHE ©ol¥AF]7] WEol AL Yowatodd &
()] ARZEHE BE3H] APA He AL B

3.2. Surfactant®} oil®] X T}lE Uz}a7]

ME §2t371& 2§l 10~100nm *Heloll 813, MEASl glojA 22 Azlarle ¢
T3 A g, A M E &ulE JIRla Ak £ AHelME
surfactant®} oil®] FZ7} MES <xl37]o] njxl& d3kg dolBlr) Fig32
surfactant® 2-§-%52] alkyl chaino] z}7] t}2 POE((20)SML, SMP, SMS& A&
31AL ollZE T2 [AHLE A3 IF84x2 Aol& Rel: LP, SQ, AB, ISB%}
cosurfactant® glycerin® 8 A§ F48313, 1UFHAXE ARl MER A2
¥ dx=Z7E &35t Uehd IYojch FigloAd & 4 Qo] Eeisles AY
Ql SQ, LPETH & IHEE UehlEs ABISBY A% dxle] Azt 2A Uelde
o 4 olrl o] surfactant ¥2} 2] polyoxyethylene chain®] oile] ZHo] Z4£8
FALE IABI JHEERE FUAITIL AUYEE ML LE O/W ME micelle
ol M oil2} surfactant 44522 o] A FAjof =izl AFo] Ao

felE B 214 2% (1995) (27)



2 d3f e A77t AR AFIA EXEHE Ze® AlRHuh EY 2 AdAN
surfactant £4-¥-22] alkyl chain®] 37|17} S5 =] 7|7} ZA vehle 23
& Holi e, ol ol 7HEAA o njAde] HisE wed U W2 ¥Eea
7t ol R Eo{7tM 7HgERe]l FUIER olel umiel surfactant®] MR-
alkyl chaino] Zojz2|d #4rt F7BIRR o @ w4 E vld Yi-E Bols
d 4 QA Hrh o] EF oild] FAdo] whE Py npriE ol Uil
surfactant®] {53} oile] VY (Yol ulE F¥ol 7|Astke Aoz el

3.3. Surfactant®} oil®] 27} MEY] H8 Aol njx]= 4%

Surfactant®] Aol thyt F2E T2 Molx] e F dAlrlole AHYAS W
HEFLEZHN AFAYo] gojutede wE 2Faldz]e] F71E Y30 ® AW
g PR ZA oEA gA-YAL Alo]Y AR = JAA RIe gy
dto] A7 M2 UAAE AL WAF od o] Br} R AejgE ExY
UAEEF 3= S Pt AT FEH AdFE Aol ZF e wel o
A gAe] Fatgo] o3 M2 AYSI e el S o] dojuta, ulFxie]
o3t FEAZ} AA Ae|gol HA Aol o Zastd Yxo] ofyHoe]l EH
th old AL G HrbPHols LA A Y, dAZI] &, el ¥
e dAte] A4, Zatzhy, g@ey Folalch E3 FAT 2w ste] o3 odA
o] ¥IE FAAA HHES FFs}E Wy Fol Atk B AdoM:
Surfactant®} oil®] FZol ulel oA ¢HEHE HIisty] 2l AZH odA
S A2 4047 WAAA 104 BHLE 436 AAX dxIAVNE FHIIACL
Fig.4.~6.& 2} Surfactant®} oil®] Zo] o} oEAe AMEE velhd 7lo)
th 2ol & 4 Qo] BAMGOE ALL¥ oil FolA X3} BI3i5AAQ LPY
A5 BEAAY] AZ717E 60~T0nmEA L L, Aztol] whE z}e] AY] FIHES
B 16%ch E L 23} RIS AAGo|HA ALY O W SQY AS
2378 AAZ717 60~ 80nm WG Lo, UALAIY FHES BF T%E uf$ A
SHA LIEbRiTh EYF WEREAI] ABISBE S 27 9218 A7)E 33~54nm HYE
A FEEHAAT, A Fatel mE dxt37] 718 AB 63%,ISB 87%E
LP2} SQell w3} S¢BY Ao Uejudch ol A2 7] dAIFAEA] =
47t 2 AB% ISBY 79 £ A¥oA AMRY surfactant®] K E(head

group)e] A3E wX= Yo}, S48 HE polyoxyethlyene FZo]7] wjEol I

D o

fLBb B B204% 258(199%) (28)



742 A At A weE HE oilel ABISBE A$ X|zto] Azl ulz}
micelle core-EollA ¢t 83LA ¢1x|317] Brle palisades interface 222 o]F
o] dojut Ao sufactant®] FAF& AHAILLE U3 YAtEe] &Y o
3dE 7|7t 7] d@) 2oz Atg¥rl

4. 4

rh

EA4hatel oil®AM LP, SQ, AB, ISB2 AMH&313, surfactant®+= POE(20) sorbitan
monoesterA2] SML, SMP, SMSE, cosurfactant®& J|ERFHE A1LE3 &
polyol 7§ 283t 48 EA MESE A2, o] Aolxe] 7k Z2o F271 MES
Gzt o] 27| e PFAO) nlA = ARG AEY A vle} e AES

d& 4 olalrch

1. cosurfactant® polyolF& A}&3E o, polyol #2} ¥ &t47F T2 A9 OH+
7t W& ul, OH7| 71 & 7% ¥ta47t A& o MERAE I Yol IA el

S o+ dAdch

2. AMZXY MEY ¢=ta7& vlays o oild] 8L 245, surfactant 24F
9] alkyl chain®] &4 71 $71845 21327171 2A eyt

3. ABL} ISBefl nul3fiAM X3} g3t AQ] LP, SQ& B2 E ARRUS of A

2" ME®] A 80] o Fxstalct

ADbstract

This study was investigated to search for the effects of the structure of each
component in four-component O/W microemulsion system on its formation region,

droplet size and stability. The results was that the more number of OH site, the

LRSS & $2148 258(1995) (29)



shorter carbon chain length of polyol, the larger formation region of microemulsion
was showed. The small microemulsion droplet was obtained on condition that the
polarty of oil was large and carbon chain length of hydrophobic group of surfactant
was long. In using saturated hydrocarbon (such as liquid paraffin,squalane) as

dispersed phase, the stabilty of microemulsion was better than aromatic oil phase.
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Figure 1. The formation region of Microemulsion.

SURFACTANT

WATER &

systemcom position:POE({20)SML/LP/glycerine/water
{ SAA: POE(20)SML,Oil: LP, COS: glycerine)

SURFACTANT

NATER =

[o]18

sytem composition : POE(20) SMULP/BG/water
{SAA: POE(20)SML,Qil: LP, C0sS:1,3-Batanediol)

LRGBS H21% 29%(1995) (32)

o’

WATER

ol

system composition : POE({20) SML/LP/sorbitolwater.
{ SAA: POE{20)SML.Oit: LP, COS: sorbitol)

SURFACTANT

WATER

on

system composition : POE{20) SMUN.P/PG/water ater.
( SAA: POE(20)SML,Oil: LP, COS: propylene glycol)



SURFACTANT SURFACTANT

Ol waTER
system composition : POE{20) SML/SQ/glycerine/water. system composition : POE(20) SML/SQ/sorbitol/water.
( SAA: POE(20)SML.Oil: SQ, COS: glycerine) ( SAA: POE(20)SML, Oil: SQ, COS: sorbitol)
SURFACTANT

SURFACTANT

'WATER [o]{N QiL
sytem composition : POE(20) SML/SQ/BG/water sytem composition : POE(20) SML/SQ/PG/water
{SAA: POE(20)SML,0il: SQ, C0OS:1,3-Batanediol) (SAA: POE(20)SML,0il: SQ, COS: propylene giycol)

L@ irak H214 288(1995) (33)



SURFACTANT SURFACTANT
A

OlL WATER o
system composition : POE(20) SMUAB/glycerine/water. system composition : POE(20) SMUARB/sorbitoliwater.
{ SAA: POE(20)SML , Oit: AB, COS: glycerine) { SAA: POE(20)SML , Oil: AB, COS: sorbitoi)
SURFACTANT SURFACTANT

'WATER

system composition : POE(20)SML/AB/BG/water. system composition : POE(20} SML/AB/PGlwater.
{ SAA: POE(20)SML, Oil: AB, COS: 1,3-Butanediol) { SAA: POE(20)SML, Oil: AB, COS: propylene glycol)

fbat @Rk H214 28£(1995) (34)



SURFACTANT SURFACTANT

system com posmo'n : POE(20) SML/NSB/glycerine/water. system composition : POE(20) SMU/ISB/sorbitoliwater.
( SAA: POE(20)SML , Qil: ISB, COS: glycerine) { SAA: POE{20)SML , Oil: ISB, COS: sorbitol)
SURFACTANT SURFAGTANT

o1iN

sytem composition : POE{20) SML/ISB/BG/water
(SAA: POE({20)SML,Qil: IS8, COS:1,3-Batanediol)

sytem composition : POE(20) SML/ISB/PG/water
(SAA: POE(20)SML,Oii: I1SB, COS: propyiene giycot)

{LRE B E3E $52148 288 (1995) (35)



SURFACTANT SURFACTANT

‘WATER " QiL 'WATER ot
system composition : PCE{20) SMP/LP/giycerine/water. 5 ition - orbitot/water.
. . X system composition : POE(20) SMP/LPIs .
( SAA: POE(2C)SMP , Cil: LP, COS: glycenne) { SAA: POE{20)SMP , Oil: LP, COS: sorbitol)
TURFACTANT SURSACTANT
WATER
sytem composition : POE(20) SMP/LP/BG/water s -
. - ) h ytem composition ;: POE(20) SMP/LP/PG/water
(SAA: POE(20)SMP,Qil: LP, COS:1,3-Batanediol) (SAA: POE(20)SMP,Oil: LP, COS: propylene glycol)

fLhi Bk F2148 28%(1995) (36)



SURFACTANT SURFACTANT

NMATER

Ol .yaTER Q.
system composition : POE(?O) SMP/SQ/glycerine/wates. svstem composition : POE{20) SMP/SQ/sorbitoliwater.
( SAA: POE(20)SMP , Oil: SQ, COS: glycerine) : { SAA: POE(20}SMP , Oil: SQ, COS: sorbitol)
SURFACTANT SURFACTANT

on, WATER
sgtem composition : POE(20) SMP/SQ/BG/water sytem composition : POE(20) SMP/SQ/PG/water
{SAA: POE(20)SMP,0il:SQ, C0S:1,3-Batanediol) (SAA: POE(20)SMP,Qil: SQ, COS: propyiene giycol)
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SURFACTANT SURFACTANT

WATZR ol
system composition : POE(20) SMP/AB/glycerine/water. - system composition : POE(20) SMP/AB/sorbitoliwater.
{ SAA: POE(20)SMP , Oll: AB, COS: glycerine) { SAA: POE(20)SMP, Oit: AB, COS: sorbitol)

SURFACTANT SURFACTANT

OIL wATER

system composition : POE(20) SMP/AB/BG/water. system composition : POE{20) SMP/AB/PG/water.
{ SAA: POE{20)SMP , Qil: AB, COS: 1,3-Butanediol} { SAA: POE(20)SMP , Oil: AB, COS: propylene glycol)

fLRERBRE B214% 298(19%) (38)



SURFACTANT SURFACTANT
N\

B T e O T WATER o
system composition : POE{20) SMPASB/glycerine/water. system composition : POE{20) SMP/ISB/sorbitol/water.
{ SAA: POE(20)SMP, Oil: ISB, COS: giycerine) { SAA: POE(20)SMP, Oil: ISB, COS: sorbitol)
SURFACTANT SURFACTANT

system composition : POE(20) SMP/ISB/PG/water. system composition : POE(20) SMP/ISB/BG/water.
{ SAA: POE(20)SMP , Oil: ISB, COS: propylene glycol) ( SAA: POE(20)SMP , Oil: ISB, COS: 1,3-Butanediol)
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SURFACTANT SURFACTANT
/ B

‘WATER oI © WATER oL
systen;—compositidn POE(20) SMS/LP/giycerine/water. system composition : POE{20) SMS/LP/sorbitol/water.
{ SAA: POE(20)SMS , Oil: LP, COS: glycerine) { SAA: POE{20)SMS , Oil: LP, COS: sorbitol)
SURFACTANT IURFACTANT

ot 'WATER
sytem composition : POE(20) SMS/LP/PG/water sytem composition : POE(20) SMS/LP/BG/water
(SAA: POE(20)SMS,Qii: LP, COS: propylene giycol) {SAA: POE(20)SMS, 0il: LP, COS:1,3-Batanediol)
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SURFACTANT SURFACTANT

OlL waTER

- - Al - E ] - - » OIL
i . i ' itlon : POE(20) SMS/SQ/sorbitoliwater.
system composition : POE(20) SMS/SQ/glycerine/water. system compos H
{ SAA: POE(20)SMS , Oif: SQ, COS: glycerine) ( SAA: POE(20)SMS , Oil: SQ, COS: sorbitol)

SURFACTANT SURFACTANT

WATER

- - By - - - 4 " ? oL

sytem compaosition : POE{20) SMS/SQ/BG/water sytem composition : POE(20) SMS/SQ/PG/water
{SAA: POE(20)SMS,0il: SQ, COS:1,3-Batanediol) (SAA: POE(20)SMS,0il:SQ, COS: propylene giycol)
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SURFACTANT SURFACTANT

WATER

QL

system composition : POE(20) SMS/AB/giycerine/water. We'gxﬁppg;igg"su’sogf LSBM%;%:::::;W e
{ SAA: POE(20)SMS , Oil: AB, COS: glycerine) ( - {20) , Oil: AB, H
SURFACTANT SURFACTANT

ciL WATER

system composition : POE{20) SMS/AB/PGlwater. system composition : POE{20) SMS/AB/BGhwater.
{ SAA: POE(20)SMS , Qil: AB, COS: propytene giycol) ( SAA: POE(20)SMS , Oil: AB, COS: 1.3-Butanediol)
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SURFACTANT SURFACTANT

/

CiL [o/'R

system composition : POE{20) SMS/ISB/glycerine/water. system composition : POE(20) SMS/ISB/sorbitol/water.
( SAA: POE(20)SMS , Oil: ISB, COS: glycerine) { SAA: POE(20)SMS, Oil: ISB, COS: sorbitol)

SURFAGTANT SURFACTANT

WATER

o

system composition : POE(20) SMS/ISB/BG/water. system compaosition | POE(20) SMS/NSB/PG/water.
{ SAA: POE(20)SMS , Oil: ISB, COS: 1,3-Butanediol) ( SAA: POE{20)SMS, Oil: I1SB, COS: propylene glycol)
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Figure 2. The interfacial tension of oils.
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Figure 4. Microemulsion droplet size vs. standing time.

(surfactant : POE(20) sorbitan momolaurate system.)
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Figure 5. Microemulsion droplet size vs. standing time.
(surfactant : POE(20) sorbitan monopalmitate system)
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Figure 6. Microemulsion droplet size vs. standing time.
(surfactant : POE(20) sorbitan monostearate system)
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