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Abstract—In the separation of benzene-n-heptane mixture by liquid membrane, the efficacy of ultrasonic homogenization

in emulsification was studied with two anionic surfactants. The two anionic surfactants used were triethanolamine lauryl
sulfate and sodium polyoxyethylene(2) lauryl ether sulfate. The highest value of the separation factor obtained by ultraso-
nic homogenization was approximately three times as large as that for tricthanolamine lauryl sulfate and one and a half
times as large as that for sodium polyoxyethylene(2) lauryl sulfate when the mechanical stirring was used on the same
operational conditions. The lowest membrane breakup was observed when the highest value of the separation factor was

achieved with sodium polyoxyethylene(2) lauryl sulfate.
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Table 1. Physical properties of benzene and n-heptane

] Component
Properties
Benzene(C4H) n-Heptane(C,H,e)

Boiling point oat 80.10 98.4

760 mmHg(C)
Surfafe tension at 28.18 19.79

20 "C(dyne/cm)
Solubility in water 0.1780 0.000293

at 25 °C(g/100 g)
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Fig. 1. Effect of ultrasonic intensity in emulsification on temperature
rise of feed(tapered micro tip 1/8 in diameter).
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Fig. 2= TEALSE A}$-3}1 tip2 tapered micro tip 1/8in diameter
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Fig. 2. Separation factor vs. amplitude in ultrasonic emulsification
with TEALS(tapered micro tip 1/8 in diameter).
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Fig. 3. Separation factor vs. amplitude in ultrasonic emulsification
with TEALS(flat tip 1/2 in diameter).
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Fig. 4= SBL-2N-27-2- A|-4-3}.31 tapered micro tip2- AF2-3F 79~ 2
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Fig. 4. Separation factor vs. amplitude in ultrasonic emulsification
with SBL-2N-27(tapered micro tip 1/8 in diameter).
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Fig. 5. Separation factor vs. amplitude in ultrasonic emulsification
with SBL-2N-27(flat tip 1/2 in diameter).
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Fig. 6. Separation factor vs. rpm of stirrer in emulsification.
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Fig. 7. Membrane breakup vs. amplitude in ultrasonic emulsification
with SBL-2N-27(taperd micro tip 1/8 in diameter).

7P w8 3E Bolth ol 289419 flat tipe AHEE
o} vlase] £ wf TEALSE AHZAAZ A4 13459
< E2lAlol 2 SBL2N-27% AAIAAZ AH-A] 28345 5
FE EAFE el Aotk 919 AR RH 432 289
TAHZE A 0 s olEA JA4o] Apols mhel
o 22 E2AE A €€ A 5 AT 28] 97 F
A2 AH9| 2717} Hopa A6 2 % Frlsld s
qto] YAS 3 w2k £} dAe] Frlsle] ¥ HelASE
Hsien, 7 22 #ejASE eyl A1 %o) F13te| et
ERASTE she AL GAlo] YT Ao} Sulo} HFA) AAE
ol A2 3Hils] o] F3} AAo] 3H4)7] wjole} Atz g}

3-3. 4ato obE N

et 22 <ld) U8 EgEo] wdgAo s Ay oz Ay
7] Wil o] 2 U8 FAEt F7HE S glome F9EX Al
ollA)¢] 2t} ¥] &8 7317) 918 dye tracer technique-d- ©]-8-3}e] ut
o] YA A& stdot. Fig. 794 o] AW 84421 SBL-2N-
278 AHE RS AY 289 AES HE7) oA A A|7ke] W
4o E-E RT3 Qir}. 289} A Zo] AASE utnlz)go) 7}
a8t} A 368 umellA A=) A2k 5 o wrala] g 0.2 wi%E 7}
A e S-S el et o] $A)0lA 71 B8 HelALE
FIHEAAG AN HgFg) on] ulE taperd micro tip 1/8in diameter
€ A 7§ o] AZo] SBLIN27 AHEAIAZ f3loutiz]
Alell HA-] A =719} ] RES e AL 2 S Q)

.3 E

E25HFASE o] 43 WA} T FE £5129 dimtia]d) g
X 253743719 7 tipdll W AE, AdFAA ] 25, A
AAZ e ez Fe)Aleet S wxs gk Baisly
o} F3-EX3 A oA tapered micro tip 1/8in diameter 2 22974
3315 E o $o] 2 ARYAA TEALS A}4A] ol 289} 21E 306
umellA £ A% 363, o] AHMBA Al SBL-2N-278 A5
o 253 A% 368 umollx] E2jAlS 7872 71 S RelAe
Hglct. Flat tip 1/2in diameter2. Z-8-3}-#43}31998 7% TEALS



SEESEEREXE S LD 209

AREA] 283} 2 E 62pumollx] B A4 42.1, SBL-2N-27 A}§-4]
Z&9 AE T6pmellA] FAS 79622 7P F& EASTE
By} ol FUF F=As6lN ZE R332 ARSE
ue] 7} £& Ba)A4r} TEALSSY 738 o 3u), SBL-2N-27
2] ASE 159 AR T2 Ee)ASE 13l Aot =L
e xL3-FA37)9| tipZ tapered micro tip 1/8in diameterE- A}
23513 AW AE SBL-2N-272 A-83191& o 2% 368 umel|
A weka]g 02wt%E 7P e wh)e-g Vel e viE o]
Ao A 71 T2 FeALE BAFHch

#nE8

1. Li, N.N.: AICKE J., 17(2), 459(1971).

2. Cassamatta, G., Bouchez, D. and Angelino, H.: Chem. Eng. Sci.,
33, 145(1978).

3. Cussler, E. L.: J. Memb. Sci., 1, 319(1976).

4. Kato, S. and Kawasaki, J.: J. Chem. Eng. Japan, 20, 585(1987).

11.
12.

13.

14.

. Becher, P., ed.: “Encyclopedia of Emulsion Technology’, Marcel

Dekker, New York, 1, 65, 129(1983).

. Fogler, H.S.: Chem. Eng. Prog. Symp. Ser., 67, 1(1971).
. Marsden, C. and Mann, S.: “Solvents Guide’; 2nd ed., Cleaver-

Hume, London, 65, 307(1963).

. Riddick, J. A. and Bunger, W.B.: “Organic Solvents Techniques

of Chemistry’] Vol. 2, 3rd ed., John Wiley & Sons, New York, 67,
86, 107(1970).

. McAuliffe, C.: J. Phy. Chem., 70, 1267(1966).
10.

Chang, B.M. and Chung, T.S.: J. Korean Inst. Chem. Eng., 25
(3), 209(1987).

Nam, S.: J. Korean Inst. Chem. Eng., 17(6), 377(1979).

Park, J.O. and Chung, T.S.: J. Korean Inst. Chem. Eng., 35(4), 578
(1997).

Shah, N.D. and Owens, T.C.: Ind. Eng. Chem. Prod. Res. De-
velop., 11, 58(1972).

Goswami, A.N. and Rawat, B.S.: J. Memb. Sci., 24, 145(1985).

HWAHAK KONGHAK Vol. 37, No. 2, April, 1999



