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Solubilization isotherms of MTBE in various surfactant solutions for
application of micellar—enhanced ultrafiltration (MEUF)
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Solubilization isotherms for methyl tert-butyl ether (MTBE) in sodium dodecyl
sulfate(SDS), dowfax 8390, sodium dodecylbenzenesulfonate and cetylpyridinium chloride (CPC)
were investigated for application to micellar enhanced remediation. Dowfax 8390 showed
maximum extent of solubilization among surfactants tested in this study. It seems that sulfate
group in anionic surfactants playes a important role in solublization of MTBE. Chemical
shiftes in NMR of surfactant and MTBE supports this point.
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Chemicals

B AFe ALgH sodium dodecyl sulfate (SDS), cetylpyridinium chloride (CPC),
MTBE+% Sigma-Aldrich (St. Louis, USA) oA F#3td AL&3tHth Sol&4 AWEAAA
sodium decyl benzene sulfate(SDBS):= TCI chemicals (Japan)olA F3F 2™, Dowfax 8390
2 Dow chemical (USA)eA 7]F %ol AMR3tth. MTBES 248 H3lAE GC/FID (Hewlett
Packard 6890, USA)E& AF&3tAth. MTBE-AIH &4 Al2dolA 2 MTBES £4& 9314
¥ SMPE headspace £4& stdth. Ade] &3islo] 3y {7180 MTBEE 71022 3w
gt old 7149l MTBEE SPMEE ol &3t FAAA o]& GCE FAsY. 414" SPME
= Carboxen/polydimehtylsiloxane (PDMS)Z 75 mm F#42 Z¥EHo Yt A2Z Supelco
(Bellefonte, USA)AMO A 743t AF&-3t4ioh.

MTBE #&
A F3 20mls 7A€ vialel MTBE €43 A& AWGHYAE ¥ PTFER zZdd
septumo. 2 YEFE Addoe] g 1208 St E3sle Fo 108 Z<F 714¢ MTBEE
SPMEZ #%3%% GCE #4344t

GC/FID 2424

A A& old E 1o YeRUIT

M

Carrier Gas Helium Column HP5(30m x 0.25mm)
Injector Temp 250C
Detector Temp 250°C Temp
40T to 110C at a rate of 10C/min
column flow rate 1 mi/min programme
Split ratio 2011
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phased] EA3tE MTBES 4& &4 vk o & AWEAHAY $%Z micellar phased]A]
MTBES] E£&& o3 4 149 & ALE 4 A1l

X yrBe= MMTBEA_d:_iT_Bf 11—47:— 7 A (D
X urBE : mole fraction of MTBE in the micellar phase
M yrer— m : moles of MTBE in the micelle
M, » : moles of surfactants added into the solution
M, : moles of surfactant monomers dispersed in the solutions

MTBE® AA&4A micelle WeollA 2] BujAlgE okl 4 20 o3 AdE 5 ok

K=~5)—{£Bi 4 (2
K . partitioning coefficient of MTBE
X urBE : mole fraction of MTBE in the micellar phase
C yree- s : molar concentration of free MTBE in the solution

e A 14 o]g3le] SDS, SDBS, Dowfax 8390, CPC micellar phaseol4 MTBEY & 8<%
Atk 29 1-4% °] Z2#4E Yz o ABEYAY s27t FHETE EEES T
28tk £ free MTBE $%=7F 71845 2288 E3yd =28 XY 244 SDS
micelleso} A X3} EEE&L 20mM A= 014, 50 mM oA = 0.08, 100 mM X &= 0.06 .
Dowfax 8390< 20mM XA 027bA E&&°] F7letH . Dowfax 83903 fAbatAiwh wal
717} 39l SDBSE SDS¢ %3 20mMeolA 019 E8 &8 Bt Fole4d AREAAY
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1. F. Gadelle, Ph.D dissertation at the university of Texas at Austin, 1995.
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