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Abstract—Liquid-liquid equilibria(LLE) were measured at pressures of 1atm, 5, 10 and 15 MPa for the
binary system of water and Triton X-100, which is known as a nonionic biological surfactant. The LCST
of this binary system was found to be about 66C at all pressure investigated in this study. Tertiary LLE
were also measured with addition of o-chlorophenol. Considerable amount of o-chlorophenol was selectively
concentrated in the coacervate phase having nonionic surfactant in large excess. The partition ratio between
two phases for this tertiary system increased up to 110. The Brij30, C¢E; and C,E; aqueous solutions showed
similiar trends as an Triton X-100 aqueous solution and the corresponding partition ratios were 200, 200
and 290, respectively. The experimental LLE data of the Triton X-100 and water binary system were compared
with the predicted values calculated from the Flory-Huggins equation. The interaction energy parameter,
¥, existing in the Flory-Huggins equation was experessed as a function of temperature using two adjustable
parameters.
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Fig. 1. High pressure equilibrium apparatus.
1. Equilibrium cell 10. Hand pump
2. Sampling valve 11. T-Connector
3. Samplimg valve 12. Three-way valve
4. Magnetic stirrer 13. Pressure gauge
5. Thermocouple 14. Water reservoir
6. Two-way valve 15. p-LC Pump
7. Three-way valve 16. Air bath
8. Three-way valve 17. Sapphire window
9. Sample reservoir 18. Movable piston
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Fig. 2. Phase equilibria of the Triton X-100+ water sys-
tem at 1atm, S MPa, 10 MPa and 15 MPa.
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Fig. 3. Comparison of this work’s data with reference data
for the Triton X-100+ water system at 1 atm.
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Fig. 4. Concentration of Triton X-100 as a function of pres-
sure at five different temperatures.
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Fig. 5. Phase equilibria of the Triton X-100+ water sys-
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Table 1. Interaction energy parameters, x=a+b/T

Pressure a b LCST(C)
1 atm 1.348691 —43.97099 66.24
5 MPa 1.301841 —42.03339 68.13

10 MPa 1.279370 —40.50918 68.15

_15 MPa 1.296277 —41.87049 68.49
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Fig. 6. Tertiary phase equilibria of the Triton X-100+ wa-
ter+ o-chlorophenol system at 1 atm, S, 10 and 15
MPa.
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Fig. 7. Partitioning of o-chlorophenol in Triton X-100
aqueous solution at 1atm, 5, 10 and 15 MPa.
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Fig. 8. Partition ratio(bottom/top) of o-chlorophenol in
Triton X-100 aqueous solution at 1 atm, 5, 10 and
15 MPa.
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Fig. 9. Partitioning of o-chlorophenol in Brij30, C.E, and
Ce¢E, aqueous solution at 1 atm.
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Fig. 10. Partitioning ratio(top/bottom) of o-chlorophenol

in Brij30, C4E, and C¢E: aqueous solution at 1
atm.

Yol 4 o-chlorophenol vl A|52} = o] #AE e}
Wodel Brij309] 73t 2%} BwMiAIT) A AA
Mo g vlgchs A& & 5 vk Brij309] A% &
v A& 3000 4] 20071%] o]v o]Zl& Triton X-100
T8 759} v|adte] oF 3-5uf ¥ Ftelch Brij30
o] tf & o]lfE+= il 7129 #1<le] oxyethylene
2Bz} AQlel] g ERAFe] FRstel] oF Aojx =
F718Ao] AHBAFA $-3 o] HuR AU A <)
227 %2F oxyethylene iz} AQla} 444 Hial
saturated carbon®] ¥]7} & Fo] HujAl¢rt F oz
Atz €} Brij302 1 F37} 4-lauryl ether(CpE)&E,
saturated carbon3} oxyethylene2] H]7} 12 : 42 Triton
X-100¢] 10:8 A<l Al v]s)4] saturated carbonz}
ethylene glycol2] v]7} t] =t} t]So] Aw A~ )
LMo R A8k F¥o Triton X-100->- wWiAlglo)
Egso] A3 Ed) uksl A Brij30-2 saturated car-
boneloiA Aoz 7] wiel] $1eo] Azfell F7}
Al o33-S vw]x]A el

CEAE Brij3aoe] 2537 QA4de] sot2rolE
Abo] 51 o} Abo) 3] 4 Aol R} o} & Aol 4= LCST
qho] &AE|w UCST2| #ato] x4 2x7t &=t
Zholl wet AlE o RulAlg7) Frbsla elon) o]
A= UCST7} oF 130T o1 4 80T o]Ahe] %ol thfaf 4]
Bl Aol gasle] AP siatn oldlAde]
o) HAFAY Fel g o) Erie= AL o 7 Uth
£ ATl A= UCST7H#] kA&t dlolels 731#] o
obA} dAlFAle] FaR1A] Wk 95T o dlo]EE &
o Aol @ #HFS Br} Fig 108 2 ol
Aee 2y F vk 227} Seprid, 90T 7Rl

LA rE F71skA a2 o) Abe] H W AR S
o 7 ok 2E] AL o] Ao Bul Aot £ Qo)A 71
2 && #ed o7 oke] Brij309) Aol dg
oxyethylene 82} A Q1 3} A4 B-2-¢l saturated car-
boné] vl && 27ty FAdT AYS & F sk CE;
L24:12 49 F -} 37 Hol| A A sk CE,
9] 3:18 % =} CE& LSCT7} 45C o]7] uwfj ol
el F EAR §E gl dHoleE & 4 gl
A =G AN H o 2]2ol 4 Bl 5 gle Ao
7 ¥}

CeExAl 2] A& Q) 73k Brij30s} f-ksbc}. UCST
X fFo] H7] ol o)A AP} HHAE 2
=7} LepgeE Aot Fo18 o] Alel 3’
Ful A9 Brij30e] 7ok A3 AR o] AL
CoEz9) 6: 22} Brij30(C.E,) 2] 12: 4= Ftol 418l
7] g2 2 Ajzbelct webx Brij30s} vl 5000 4
2004k0) 8] W99 gHE 7RI US & o 7 9ok Fig
1094 2=} FuA F=Abo]o] wl @A 2S-E 9
4 alt} Brij30, CiE, CE; 524 4 o-chlorophenol
Fu &AL CE°l M $& ARE RoFa Qi
o]R-& CEr°] 71 |- Wl o) 4EA 3H9E 7}
2] 3 ¢]3L o-chlorophenole] EuA|29] 2= 713 &
ol ojie} 2 Wig Welx Z7] wFojrt

5.2 &

Fop 2ol JAE olsst) 97 Y 2% 2

oAlHel ARy U o) vz ¥ T 57
79 2ze B3 AF2HE Jehd E2E 20k

s o5 2t

(1) latm, 5, 10, 15 MPaol}#] Triton X-1003} &l
g o] A EA HNAFHY dHoJelE FHch o}l Al
FolH 2uo)E4E FAsle] LCSTE 66T 2 el
th 227} epAE 344k ZolH 2o EALY
FEAZE AR e 3|Aake FEE Zop| 20| EA
Fxol vlaiA of 10071 Rt

(2) 1atm, 5, 10, 15 MPaoll A Triton X-100, €3} o-
chlorophenole] Zo}A Zuo]EAbe]| o] FEo] =
257t 2R 3kt TopA Buo|EN] TR
a7b Azlck M4} ZolA 2uo]EAY] o-chloro-
phenol ¥ujAl4E &9 el wela 10414 110
742 Wakgd ). Triton X-1002] 3144 5+ o-chloro-
phenolg #H7Vs}z] -2 759 vlmsle] ok 108] 5
7}sl9ich

(3) Triton X-100A ol 4] q}=el]l h3F 33 = AFS}
Act. Hell gk of 3ol zA] oho ghHe] FolAd

HWAHAK KONGHAK Vol. 31, No. 6, December, 1993



766 ol -

Bt FolAaHe|EALY] FEA7) FolErh &
Z7b &b b el gk o o] gtk

(4) Brij30, C,E,, CéE, ztzte} =89l 4 o-chloro-
phenol®] #wiA4E 38l o-Chlorophenole] =
oA 2o EAFQ $lAdel Hol FHE™ FulATE
zb7}+ 2058 225, 20561 300, 50%-E) 2007}] ¥ 8} ch
ol ATE 2E7 &b Epsked CGES A%
gk o] EA gl

(5) o-Chlorophenol3} A alAdale] Fulli= Adgt
AJA) 2210 8] saturated carbon®} oxyethylene2] ol
LIE K=

£ A7 FAAQ AT FoE ol EE o) 8¢
Axe dakel F3 {7184 34l o-chlorophe-
nol-& AR Relg 4 9&E BAFEd &0 o
Gt w3 F71EA 3 FHAE A o] oy
Ael o] U3t AHGGA L] AMNke] $AAHoR A
F3] 29"t o) & vlgtod FaEA AAE A
A2 FA e 7H5E e g AgdEc

&FDEH
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