-Hexanol/ & &3&2]

=1 I
ot A7) Axxd B3k A7

RER - £ERF"

B Fsts NEAT A
* KAIST 3+3 1}

A 4 EAdo]l i T L2 FgiAHow oda, HA. micelle-§oy, mic—
= [

roemulsion, 84 ¢ ¥xl& film%e F+2&

W -1 -
A, 43, A sk S, 284 blend, dlux] 3+ 9 o|&, &% Ry, L{uY,
+4, g9 9 weto] obsl Soll Agsx ek aed ol st S8
A Aol wistell ofgk Q77 v st

Aol = et olel gk gl kA v
Auk #E 2 Aol AR FRoE ZA AlAE 2 A FY A E 2gEst a7 o)
2t ohA R E3hEe EEAal Ald gl S8l di’k aalel @Al Fokslka gl

A gAA R 2 Eablel a4 sk Al Fke] B4l EAlst Bely ok
oA ol 4 Ed %ﬁﬂ% ZAA 71 2ol AAE =2 wsigle fo] sEres
gtel, olEldt 8% & o+ v f7] 33E T hydrocarbon-chain 3}iHEol 2o A&
chainwe] (CH2) groupe] 87 o]l #3FE3 fluorocarbon -§-5 Aol 4= (CFz)
groupol 470 ojakel F3HE-& wabw mjwlz F] dejE€x Al TAAR FhEIoH1

olglgt Alw VA2 water, alcohol (_m: 0il )& A8 wg2 dou micr—
oemulsioneo)2} Fe| 9= Hxrst Ha, Fyshed dq3A o At 2¢EE A& F
Ak 2~4 ). = Al A9 jﬁ%" o B3t E, oil 9 AdlAel wgo] wle}
Al A1) x4 BHo] wro R 3L coredl oil o] B¢ Q-+ micelle o] EAL
% o0il -~ in - water microemulsion ¥+ o]&t vl 2 Alw A a4 HHol
gle 2 3Fsli coreol] Eo] Eol9l+ water—in—oil microemulsion3} Alw A A
z+5o] AL order & wWd == liquid crystal 5ol &84 = <+ ot (5.

olZ gt T8 zZte fHol dl3] Winsorols] 724 a|4 uhyle] 3 ITax A7 &
Aol wo] gxuk( 6~9 ) 2Tl A ol EL ol &3 & wWlE ALY
(10~13 ) #ldd & wdl-g ol 8ak A T el L4ske 5( 14~16 )
7b2] wb g ol &3tw Qv 2 3, 4AEA) ol BoH o ol Rk e Ay
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ol A 48¢ A5 dv 7 g0 T2 4AL FAo) ols] e 4w} F
A Az =W (17) FE vzAa 2Ue(18) 8 FEE Aqsd Yyon A
she Z15& vt stz vAHAY felo] (19 ) mkslx Yo,

A FYA+ £+ alcohol (Ex oil )9 &gl et o] B3 oil 2fol9
A 27 AEE HolL ol gt x4 oA} AT wld E£FE9 ul4 Tz
d1d o doh AV AEEE ol &8 microemulsion? 4 A% w4 FzE 4
HEt7] 93] E3EQ average property & A-8sl= effective medium theory 2+
(20 ) resistor networkell 4 critical path2 o]23= percolation theory (21)
= ARgSrlE dhe, e oleldt s Ay 2 A 3L Al AT ow A
S5 glo R EL Alm G A+ Ha0+alcoholHe] gk Al A Eeld &
A 2 Wl TR w3l gk 2424 AdA7sle] g o yellE oo Ax (22),
vled (23 ), permittivity ( 24 )72 E4S o] 4357} Ultrasonic absorption
(25), X-ray ( 26 ), light scattering®d =& o|835}7] 5 3k}

E A7o A= AW &4A - & Al Hexanol 22 alcchol F-& oil 59 g4 o
ofvie A= wislt W A9 vlal Fxel] A7 ATE Ay $éked HLBSo =)
2ol 7k 9l SDS ( Sodium dodecyl sulfate )£ CTAB ( cetyltrimethylammoni-
um bromide )& AW #A4A 2 AHAse] 30T 45 Coll A Al E 24l olE
vlelo @ golo] F2Z7b oil-in-water micellar solutionel}4 liquid crystal &
Ao g wslsle] shdA golel Fxol ofuwl wslrh dojvhex] golw ] ¢)ate gl
o A7 AxxE FA A,
ol2lqt Alwl F4A+++ alcohol AS Tz BHS T, AE oy 3420

4 : z Y &3

o
A47o) g4 folEt BE
=
1.

L
$20)

5
o

-t

II. Nomenclature

k : Boltzman constant

Ps : Distribution coefficient of solubilizate
P i Favorable bond fraction

P. : Percolation threshold

P(p) : Percolation probabililty function
z : Coordination number

My : Chemical potential of solubilizate

fL¥EanftBg sk A 12 3 (1986) (35)



a( : Conductivity
1. i Activity coefficient of solubilizate

SUBSCRIPT

c : Continuous phase
Micellar phase

) : Standard state

M. o] & uf7

1. Micellar SdiLjje| sz

aped Abeloll 4 A2 410 g T g4l Al FgAlel ofsl A Y= WALE
solubilizationol 2t hizul ol 3 Bl Al FYAE FIohe Fololl Fob Fof
7be oS 4ok Fig. 13} 2t

Fig.1el4 e} gtol Ald Z4AS] F27b of= g o} e+ solubility 7k 4
3l Fobshe WAE B vl ole Ald B4A ErkEel A el micelleol #A

3
slEg gofo] Txo FHrizl wWalrl dejudr] wl-Foled (27 ) ol=fe] FE & cmc
(critical micelle concentration)elz} e},
ol2lg solubilization &AL oef7bx] whjoe dwsta glov Ao ow M-
uker jee 7} Alokgt small systems thermodynamics-& ©}-&&led micelle pha-
se 9 continuous phase #fololl 4] &2 HEYBF (equilibrium distribution ) &

Ardar = gheh (28 ). 44 ( continuous phase )ell4 49 chemical p;%&
c_/l3eC<T,P)+kT1nX3CT3C .............................. (

Zrol & el 4714 A= cw A4S, ¢ v BF AHE, x,©
7' 5 %% AE Jdebde k& Boltzman Aol

R

micellar phaseol| 4 €39 chemical potenial u3”&

=gt
ps™ = p8 M (T, P) + KT In xg™Mpg™ coocoeereecioeen. (2)
2 & el & o714 mE micellar phase & vEhfiT,
B Aol 4] F 749 5 potential & FoBR
/130 = ,uam ........................................................................ (3)
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ole] ujeba

m m
X3 73

XBC Tsl'
m
Tsa

Tsf

(p™—ps ¢ ) =—kTln

=—k T( InP3; + In

o}7]4 P, A<%4tal micellar phaseol] A -&29 Ha A folc),

m m
T3
X3¢ Tsf

a8y A F7tA = micelle Well4l micelle & T4 sk Ald 44 #=keb 84
( solubilizate )AFo]9] AFF ztfo] FFH=Ex] i YO T2 (5|4 y”E A4k
= A9 Erhsdtel Mukerjee v ZH3E systemolld 7, & A4l dtg ou  ideal
mixing ol obd Aol A3 data9d ex7t 27| wifel micelleel] g§3o] o} &
o] 7hi EAE old|sta 2 oFE ol F5h7] Yl 8ol Tzl o wWEle ATz
At

2. Y9 FxQ} MEHE

(i) &4 72
A G4AE Tdehe §A-2 A" F4AS FEo =l 2 37 Fig.2 ¢of

o]l Wzt (29 ). of#gt 7% W3 Hartley? micelle 7% A|gtole] ( 36)
B gabEel os T E o] fhef
A A T2t wf - FE o= Ald @4A E=Eol monomer A E Fo}
ot Fxrt ok whet Alw B4 A] E2kgel S micelleo]l AR ol
A micellization ol2} dhEd] ol folo] Ay 2y Ay Axx AFEghzh
2 B4 E AW 24A49 wxol dlste plotdtgd&wl R.J.Wiliams, et. al(@)
A& Fig . 3oll4 Ad el FFH o Fe 2E 4 Urh

A ZAAe] w2z vl FrhEe gt Aoy micelleol F4x F “ middle
phase ” el 33 A2 A2 Faql upa] mofo| SA4Y ATz s vehd F “ne-
at phase( 43 ) "+ lamellar T#%7} vehdel 808 o4 dadsy Fx&= h-
ydrocarbon core 7} hydrated polar group 2| 23] 58] sodz ¢l on o|a]d F2
% “normal " =& “ type I mesophase ” 2} 3t}

gl 7] Ewmllel A= 27 ATE 5ol polar groupel hydrocarbon chain o
& &8 #lelA Huh olzld TEE “ reverse ” 2 “ type Il mesophase ” & &k
t}, “ neat phase "+ ol F A+ Fzbol polar groupel & Hzxl 207 FE3 A

w FA4A 2259 double layer B FAHol Uk ( 32 ).
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gy ol3ld T2 wWake Ald @4Ae 5%, w5, B3 0119 oF 2z A3
9 HAA F2 29 %w@ﬂ we} = %»PZLJC o] 52 Ao R wFd oFsls
2 5be] AFH=E ol -gahcf,

Cii) 4 & =
el 4 °i—§"%¢ upob zbpo abo] Frob F4 wishs ol EA4Al, AMEA T
g A EE ol &8t oA-ra 9wl Y#lE polyoxyethylated ¥l
244 2| $d‘l°ﬁ o AeiE+= Fig.49 2ov o714 4 el 9 4] Fx
7t Dha_— 03@‘.{— A, B, C, G, Fa Jehiadet( 33, 34 ).

o714 A - regiond| A& folo| F Ao v Helx=d 3 A surfactant-rich
micellar solutioneln & A2 micelle-& FAst=] o1} surfactant monom—
er 7} B4k o} glvf, = B - region-Zisotropic solution& vehdie] g2 ¥5 W
Yol 4 clear &} o] Gdulo] aggregate @ Z7]9f Roke Fxof kel wet AHAl
How u:]a]—;ﬂ =ty 3 c-= middle phase, G-= neat phase (8% ), F¥& ice
+ crystal & b

=3 surfactant + H,0 + alcohol (ZF-& oil )2 34EA sl Wel o
o] low olelgk A9 A i Uk ow Fig.59 g 74 L2 Al 24
A2 polar groupel ¥FO® 3kt micelle ol BAFslo] 91+ isotropic regionels,
Ly olof b Al F4Al9] polar groupol ko2 3FjE micelle o £Ab= o] gl
4+ isotropic regionolel, gz LCE Al 2A4A] Exbrb o A X9 order 2 Y
4

4 dha g ot #abE sfolol] v A7} wgso] l= liquid crystal regionol

4

o3

o

L, - phaseo]ld LC - phase & 4F #ol7} dojubi= FAoll = Bolo] F271  o/fw
micelled] 4 micelle rod 7} %73 o & vl middle phase & #* LC 7xX=2
A4 o v Wty ek, ol AelEolA] e gl%e] Al #A4Ae] TR A o
Aol 4 Al A BRIl Fobalel wlel Helse Ao o Wk S Abel FES)
= o4zl isotropic solution #lejdl] A C,, C,, Cs7F A3 Heh

= AR 25, ofHstel] 44EAl digt A Ee GARAlE ol ko] ek 9l
=u Fig. 6= water + PNE + PFE + n—hexane A2 A&l =olvb( 35 ).

b 448 oldke] Alel disled = el wo] FA|7F el pBme fAkdt 22 5A A
Qe x5t 745 pseudocomponent-& ol §ach Fig.64 50 /509 PNE
/PFE% &119] pseudocomponent & 4§ Z-sked  ternary diagrameol| vERd 5 o)
gt olwl & tie line o Aeixel A% vebd = @7l &Fol %2 el wWEA

e},
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3. Yo FXL} MI MR

P.A .Winsor=( 36 ) Alwl &4A7} £d= Lolo] gleiA normal micelle
Base] ) F oil continuous & £ Tx& 77!"% AlS Type [, inverse
micelle o] 24lslo] 9l F water—continuous ¥+ §-of 2 zt= AL Type I,

oilz}lwater 7} =5 continuous & §Y W—L_l_% Z¢ = microemu]sion% Type I,

water - continuouso4 oil — continuous & FZ Hol7} dejrh+= single phase
region ¢ Type Vet 8o ¥x& HFslget, 22y ok& Type [ Thpe Vo 7+
2= vlsks] FHEx ¥ o9 lamellar structure ( 37 ), randomly arrang-

ed polyhedra ( 38 ), bicontinuous structure ( 39 ), radom curvature ( 40 )

T odel mde] Ajeks i gl

olg] gt folo] wly FFE oFdhe vy o ¥ water & alcohol (®Ex o0il ) Alel
o] Ack#l A7) AER oL ol &z uhilol v olwl FHYH A Axxe Fof
o m4 FEE 4d9Hslr] ¢éte] £3E9 average property-& AR&8bE  effective
medium theory & resistor networkol 4 critical pathe] A& 23 A ok=l
percolation theory & o|-83tch, o] ki &=} A A AR o]-&5]+= = hopping
28, 2=} scattering 2wl 5ol 95t Ay xxx WL d9elr]w kel

o] percolation theory+ Se8o] Fxof e e & 7lu}s] AAl 4 &
AA R o]e]X Y& pathF favorable bond Zml olo]Z] patho H-§oefir A olslxf,
& Qlo)9] Axlel| A aEFE zeb sk 2 ositeddlw 2709 bond 7b FAFbe}, 2
& 7F siteoll# favorable bond 7} &% #-Eol P, ( percolation threshold )=

1 o] 5lol] 4] favorable bond 521} o|lo]z infinite path 7} A& 5 gof
Percolation threshold ©]4el|4]+= percolation probability Pp)7b g3t ol

AzlEol] ZAole bondE favorable bond7} EA3 3 Po ghri Folzlv},

(42).

A& o2l lattice modelol 4 plotstd Fig.83 Zrh 714 P(p) 7} zero
oAl A Hedpr] A]&bek |l Pgre]l P 7b ek
Percotation model o4 favorable bond-5& conducting - bond, unfavorable
bond & non-conducting bond 2} b1 bulk conductance a(p)—{—‘_— P{P .Y Zero
7} Hle), & AzkE Jol4 BE path+ non—conducting linkell 4 ZuA] Ee}
Percolation ©]-2% & ©] {4 d=sld Fig.9olA4 A& o A=hdd]l cond -
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ucting grains 3 non-conducting grains Y3 & 233 F A7 AT E FF

=

3l g = &A% kel == conducting grains £°| non—conducting grains&ol 2

& Apebsx] okal olofA path 7} we-g ou|ati, EAx 2] MEw ghe] A om
conducting grainsE ©lo{X] path7} non-conductiong grainsel] 23] o]  Axt
#9122 ok &t} o) 2}t 2|8 percolation theoy & olfsle] A7 AHETEE &
Hiozd 4718 AFebe AN 45 2 B @b £Y R vl TEE A2
T Ak (44 )

Z2H 5 7] 15 %= percolation threshold P. ©lA4e]4 percolation probab-

ility function Bpyel wlefgbeha 7hgat T Qo AdAz Pyl P FH A

condutance Ip) & oohe dow FAs o

o) W p PP, °'wH—§— ofsl P(P, ul -0.79 &% 4€ Ao <4
ek ( 45 ).

Agdyy 3 3

1. A2 % Sample & %

B Ao : A s 2 CTAB(HLB:8.8), SDS(HLB: 40)& To-
kyo Kasei Co, o+ Alcohol & 1 -hexenol & Merk Co. o 4 F83}qd ] o]
A skl g AREstg ot B 99 %ol AbY] £ RE zka ok g, SRFEE TR
=5 ol wihyow AHAg T Fste] Abgstsledl o] SHaw ] HEEsF 5.5
X 10° Mhos gJet, o] Hpoll Abgx] leke] Fa3dt #42 #F 13 3oh

34842 44x CTAB + 1-Hexanol +H,0, SDS+1 -Hexanol+H,0 A9
H3 x 2 Felr] $ste] Fig.10e4 B3 uleke welzlz s sSDS (=% CTAB),,
1 -Hexanol, H, O0%5¢9] oF% 2zt Al4lsts] buretst = 0.0001 § 232 FA =S
Aek + Adw Metter AE166 =¥ & Ah&ste] 72 10 § Sample 3 #k&o] & &

w5 7|22 A7 ss] 93 Centrifuge Type HA-12 (3Fd4ld )& A&
Skl 4,000 r.p.m, 28 104 FqF A gk 28 o} Sample o4 ARz}
dolwk F F33] ol =2 7 JAEF 30T, 45T(EX1C) g2xed oF 244
ol wastalrt oluf 15 cc® sample tube & ALgsiglow Hal F =) 95
sample 2] £4%& =}y ¢jsle] teflon o g tapeslo] AEdlgorng 244 JFom

r[r

=

d

sample 2] H3joll = w37} ¢lgic},
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M gl

e B

o

[\
A
i
ok
I

2/MY Fol §lexo] ¥3 sample-g liquid chromatography model-440
(Waters Co, Yo x B4 sl (46 ), o|" column ¢ ® pg-Porasilg, de-
tector+~ R1 detector &, mobile phase® methanol & A}-235ted mobile ph-
ase & 0.7ml/min2 B Wuil 19 Colla] HHslgct,
7b Abolla] 0.7p€4 skl LC2 Folsigwul ofwl F4719) 2948 whxlslr]  ¢s)
o Al a4 222 phase 2 A3 F samplE FHatglow 32 phaseo] ot
Al Agsted 2t ghol vig A I g FHohgie Flg 11, F1g 126 Aoy

el aojxl chromatogramo] oA ¥jo] glEsl fule] Hsjio] F& o] offol4 Fig.
7ol A5 A5e sample il wEEel skl
e Aol T2 & BEs1r] st Fig. 133 7o A S Alatele] A gsigch 4

ol Aol °%';§°]”€1 7hA B o] F3ste] A Bolu} 544 micellar  solution
olud Wol et o] o] FA] el 2 Alo] el zalx] Z-& micellar solutionglzt

siet,

4w

E o}
' o

3. BHo| PXL I MEE

LCHA 255 ol Lsle 78R A5 EHZ waterrich micellar -£4 & 5
Aow Ar AEEE FAHstoch 24 249 A YA T8N ks F oo
Hexanol & zZ4 dol7} Conductivity Bridge model-31 (YS1 Co. )¢} G-
ell constant>} 19} Conductivity Cell model-32(YSI Co, )& 2}83ste Fig,
149} 2k Aaleld "7 AEEE FHstgct, ahezolA 22§ YA fxlstx

conductivity cell Emoll 7| x7F 2 ¥5% 59 Pl dbs AdS shgiet

V. 23 9 23

1. Surfactants-1-hexanol-water H| 2] Atef S

Liquid chromatography 84325 SDSAI9 CTABAlY] sl ztzt Hef 28 2
= Fig.15, Fig.16 3} kol
Fig.150] el 2l 5o 2571 Z=v}3le =el 4kRe] oo ( heterogeneous region)
o] Fol sl ol thE é P el &3k Aol Al dofvis ?5,4‘0‘34 Azl ety o (47D
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o] &% W2lo]A retrograde 7]%-2 uvlepubx| ergpcl =3ak L, , LCwrl L, ddo]
L5 7} 2718k wlel wo] & sodidl o]E o] g o] &% oS ulzt Tz
Zta 9l--% Jepdch( 48 ). o283 &4-e CTABAC] wdt Al Fig.1604% %
Zro] ol £ F 2t

Fig.15014 Aoz HAlx 2E= 4500 xS 100 sl Fig, 173 7

o}, Fig, 1704 () %A= liquid chromatography @2 243 243 Jehle wE4
& liquid chromatograpy #4202 o2 datar} 33st=|5 FHql? }7] S S
< sample® 248 Jehich o At 4 AA obFe HEL XF 1-phase

ouw, 2 - phase o9 AHASoAi= 2 - phases} 12)a. 3 - phase oo wa-
ter-rich micellar solution, liquid crystal, hexanol-rich micellar solution
% 3 - phaser} F&sigict = Al YA sxsb Fkgbel wel 2 - phase—3 -
phase—2 - phase-—»1 ~ phase & W3}l¥o] »}22 2 - phasec]4 1 - phase® ¥
stel = A4 Aol JAlA Gy o] EAshe FE A o 4 A

Fig.170] vebd 2l%e] A" G 2ol 4 Akl o oAizbx] w3tz doivia gl
£ul %3] 3 - phase oJd-& 2 - phase oo o= Eu] xoof stme (49 ) Fig.17
o4 C,alAl”d o® #xl 2 - phase o] EAsledof gt e} A A3 o] o
AL ol F& TE Wl & @l ¢ Yz Ajzlo]l xviof 3 - phase 9o
Wrojxl B vhE Algheo] WS of ¥-Ro] 8s AelAe AEFs A X3 A e (50)

zb Ake] Bz E Ao R BRlsly] ¢k W AAE kAl AEE A3 Fig,
15, Fig.16014 L, A|®93} L,=d°] sampleS Hanlo] @3 9S
At slodid] ol sMAlmkde) sbabe] 4,000 ~ 7,000 Ald] ¥k micelled] =7
T 9 Ao Ealstre weol Agle] dojuhx] Fabr] uFolch, whela] o] ofode] Gl
7hA B4 ool 4] isotropicdre o & ek 22y LC dd9| sample & H3

of Wx Wg molwl gl W abvto] olojuf WAAE FIshe Yol glomm
o] ofeo] g2 apisotropic g% o 4 2t}
o] Blol| 2 Zoll= emulsione] F4 %= 33} suspension? o3l 4L 2 o
S 5t7] o sked Abe ol Al B Ale] HLB 47} u)z] o gkl u)dhe] wo] od7% 1
=

e

led (51 ), dupbgdon HLBS7E Zr1gol wlel Alw %““ﬂﬂ A

ng L,-phase& $7ir L,-phase= ztashAl slvh ole}hg ol 42 Fig.18 o

HLB 47} 409, = 21540 u]-$- 73 SDSE A=l 42 283 Wy} HLB4

7F 8.81<l, F a4l A4 ok} 7+& CTAB=E Am 3ha| 2 A}83 o wrf
o

L,-phase §od2 745 7 L,-phase <2 =7} xfgich

.
S
o
‘11'1"
N
N
o

2. M7 MEE

Fig. 17014 gttag® A2 E =t 5 dA w29 A Z4d g8l A7) 4
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£57F A9 zerosl 1 - hexamol & Zd4 dojrte Hr] Axx§ 533 dastFig.
19 ~ Fig.22 9} 7o) vjelyde)

Fig.19 ~Fig.200] JEhgd ufe} 7te] 27| SDS 4-8olola] SDSO Ews =9
FE A7 HES e =4 Jdepdos Fig.21 ~Fig.229 CTABo] aigk A #dil4

5 7re AFo] -SS oF £ 2t}

E3F 1 - hexanol 9 oko] Zrpge] whel Ao HEx zhe Zris o) gdasE w4
& & g ek oW Fx ofete] AW A Fglel4] Add Zal=  1-hexanol
o] Zr}sle] whel A47A 7% isotropic gt 4Ae}E FXGhe Ay] AET Zro} Z7hs|
chrh Al ghol =2el & turbid St AdA AF Her dolget, 2By ojw EE o
ko] Al A pfoof4] 4G Azl isotropicdt AHE F4 5 Hr| AERR
7} Ao gl =gt & AF Aol A gle] =) viscoussle anisetropicdl lig-
uid crystal o] 4= zhaslr] Aabslge), ol &ol9] Fx7} water-rich mic-
ellar solutionelld ofxor odxor wslxlo] st /Aol o3F wiFo] £of
T %7} water-rich micellar solutionolv} 4z wrly H7E 2 B3t E71 3
o] gol Fz & percolated structure s} &4 =|7] w-Fo|c},

b 2 25, 2 4ol sDsAlel Ay Axxsk CTABAIY 7 HExx
o} 2 e dehglon =3 255 $7F & 5 5 A RToA M HER e
Z7F skqet

E Ay v]43t A4S M, Clause5o] 2 ~methyl 2-butanol o] w3t SDS9
z ]S 0.5 2 23 27| 5, benzene o] pseudoternary systemo] #3  Az}s}
(52) Fig.230| A5 & A& 7dky) zbo] Bo| ofo] Zvlxle] whz}l & 7271 w/

o microemulsione]A o/w microemulsiono & 04"—*?14 o7 ukglE o 7l T

percolated structurez} 4= =2 7] 5% 2 Zv}5 A} gha-shed of,
3. ZQA FHUM MI MEEL B X HE

Fig.19 ~ Fig.22 4 2o 7 Ax=rt velvs HE5E Al 5 4ol 2214 Fig.
24, Fig.259} #rh Fig.24, Fig 25049} o] ojwl 4 olslelx = 3al X7 A
T AEol A AAAAbel st od ofwl 24 oldbdl A= Fdl 7] IEFE HEo

AA obe Fastadrh ol Fig.2olA viehdaibe} zho] gedo) 27} water-rich
micellar solutionolA oz Tz 7 ozl o wH3E o sli= F7lel] o % Bri%E 7
718 ab Eole Lol 2% F percolated structure 7} <AH 2] of3ko g2 oA)=r] uj

bt

o

olet,
M. Lagues% Azl Arxx Aoyt & EAE9 EI3Ed|Arl percolated stru-

cture 7} 4% 4 gviw stg ot (53 ) B Aol M, Clauser} uwbdst upel

ERERLBEE ~ 123 (1986) (43)



ol ( 52 ) #7| Awwsb <& BauLe 3T 4% percolated structure 7k A
T & T Udo
4. A8 data 2} percolation O|Z1t2| Hlm
45T,

- -

i s v

3% SDS 48ofo)s &3t A% Percol theoryel wlagh #e]
260 vbelt ek 2W %o A 7 el Eo 24 oSkl A=
xl,oé_

3
zE3}F 3

o (p) = {45.45 ( x —0.865 Y18} x 104
w2k, o o374 y= =Y

o A7) HExrt Jepte

s Bgolm o(p)E A7 AEE (uMhos ) ol
B9 24 ol e

s (p) = {31.64 C1.05—y "%} x10*

4o weoh o7]4 wlelkE 43,559k 31,64+ Marquardt regrlession (54) 0=

2]
T3ted oy Percolation threshold 0.865¢ 1.05+= { s (p)}P® vs yx& plot
st e ol Jebs H4ale] yAdso e kgl

rt

1. & HS

a) Alw YA FEI

= o)
'g:)“_

oJedol 4] water-rich micellar solution, liquid
crystal, hexamol-rich micellar solution & 3-phase 7} “LE5} & oo ZEAF
Sl
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Table.l. Physical properties of reagent used in the experiment.

CTAB SDsS WATER 1-HEXANOL

Molecular CH,(CH,)y;

C;; Hx SO, N H,O CH;(CHp,; OH
formula N(CH,),Br | "2 =752 : s (CH,
HLB 8.8 40
Class of L L

cationic anionic

surfactant

CMC
0.92 8.08
(107 °mol ¢
Density
1.154 1.193 0.9975 0.8153

(§/cq 25°C)

Conductivity]

5.5 x 10° =0
(Mhos)
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Fig.2 Structure formation in surfactant solution
on increase of the surfactant concentration.
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Fig.4 Binary phase diagram for C,,E//H,0
A,two isotropic liquids;
B,one isotropic liquid;
C,middle phase; F,ice+crystals;
G,neat phase.
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Fig.5 Phase diagram for the 3-component system
surfactant/alcohol/water. The solid line
are phase boundaries and the lines between
the boundaries are tie lines. The numbers
indicate the number of equilibrated phase.
The possible microstructure of Ll,Lzand LC
phase are shown.

WATER
pNE pony - ===t = - N-HEXANE
Middle liquid
50:;6’ — crystalline phase
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Neat liquid crystal material

and other phase
Fig.6 Diagrammatic quatermary phase diagram

for the system PNE-PFE-water-N-hexane
at 25°C.
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Fig.7 2-Dimensional square lattice model.
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Fig.8 Site percolation probability
function for various lattice
type.

(1),f.c.c and c.p.h; (2),cubic;
(3),tetrahedral; (4),triangular;

(5),square; (6),hexagonal;
(7),oriented square lattice.
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Fig.9 Mixture of conducting and
non-conducting grains.
The filled circles represent
the conducting grains.

HEXANOL

\ AN \ AN L‘ N AN AN

AN
SURFACTANTS

Fig.10 The concentration path of sample made.
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= INJECT

EXTERNAL STANDARD QUANTITATION

PEAK# AMOUNT RT AREA
1 66276.10000 3.40 66276600
2 173799.00000 4.70 173801157
— 3 33248.00000 5.13 33248203

TOTAL 273323.00000

|

S 4.70

Fig.1l1 The chromatogram of SDS/l-hexanol/water mixture,
the first peak is SDS, the second peak is
l-hexanol, the third peak is water.

—1 INJECT
EXTERNAL STANDARD QUANTITATION
PEAK# AMOUNT RT AREA
1 154551.00000 4.25 154552420
2 113452.00000 4.70 113452801
. 3 81432.00000 5.13 81432543
TOTAL 349435.00000
4.25
—_ 4. 70

Fig.12 The chromatogram of CTAB/l-hexanol/water mixture,
the first peak is CTAB, the second peak is
l-hexanol, the third peak is water.

RF
0.00E0Q
0.00E0Q
0.00EO

RF
0.00E0
0.00E0
0.00E0
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Cross polarizer.
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Schematic diagram of experimental apparatus
(1 (2)
controller, thermocouple,
(5)
vity cell,
9
plate,

: conductivity bridge,
(3)
immersion heater,
(7) : magnetic bar,
(10)
tube,

temperature
(4)
(6)
(8) : buret,
(11) : hot
¢ thermostate.

thermo-
meter, : conducti-
+ motor,

(12)

impeller,
(13)
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HEXANOL

. i . sDS
WATER™- - 05

Fig.15 Phase diagram for the system SDS/1-hexanol/water
at 30°C and 45°C

HEXANOL

CTAB

Fig.16 Phase diagram for the system CTAB/l-hexanol/water
at 30C and 45°C.
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N,
WATE R 005 SDs

ig.17 Expanded phase diagram for the system SDS/1-hexanol/water
at 45°C. The arrow indicates the path of conductivity
measurement.

1-HEXANOL

AN AN AN AV AN A, AN AN AV

WATER SURFACTANTS

Fig.18 Comparsion of phase diagrams for the system
SDS/1-hexanol/water and CTAB/l-hexanol/water
at 30°C.
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Fig.19 Conductivities of SDS system at 30°C.
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Fig.20 Conductivities of SDS system at 45T.
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Fig.21 Conductivities ot CiaB system at 30°C.
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Fig.22 Conductivities of CTAB system at 45°C.
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0.5+

Conductivity (S

0.5
vol. fraction of water

(B) : The path of measurement

Fig.23. Variation of conductivity with water fraction

for the system 2-methyl 2-butanol/water/benzene/

SDS.
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WATER 005 sDs

Fig.24 Expanded phase diagram and maximum
conductivities points in SDS system.
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Fig.25 Expanded phase diagram and maximum
conductivities points in CTAB system.
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Fig.26 Comparsion of experimental duta with
percolation theory of 3% SDS solution
at 45t.
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ABSTRACT

The microstructural transitions of aqueous micellar solutions of cetyltrime-
thylammonium bromide and sodiumdodecyl sulfate by adding 1-hexanol were
investigated, measuring the concentrations of equilibrated phases and the elec-
trical conductivities at the low concentrations of surfactants, where the solu-
bilities of l-hexanol varied significantly, at 30°C and 45°C.

Ternary phase diagrams of multiphase regions, constructed by liquid chro-
matography analysis and by counting the number of phase of samples, consist-
ed of one three-phase region and thr:e two-phase regions. One of the two-
phase regions was found to equilibrete an aqueous micellar solution and a
liquid crystal, and had a critical point >etween them. Near this region, the
solubility curve varied abruptly, and the isotropic solution turned birefrigent.

The conductivities of the single phase regions above the critical point in-
creased up to a certain point as 1-hexanol added, and then decreased, represent-
ing the microstructural transition at the supercritical region.

Further, the solubility of 1-hexanol in aqueous micellar solution was found
to increase as temperature and the number of hydrophilelipophile balance of
surfactants increase.
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