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Remediation of Groundwater contaminated MTBE using Micellar
immobilization
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Immobilization isotherms for methyl tert-butyl ether (MTBE) in sodium dodecyl

sulfate(SDS) and cetylpyridinium chloride (CPC) were investigated for application to
micellar enhanced remediation. Headspace solid-phase microextraction was used to analyze
immobilization isotherms. Maximum partitioning coefficients of MTBE were 48 L/mol and
9 L/mol for SDS and CPC, respectively. The values decreased gradually as the MTBE
mole fraction in the micelles increased.
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I B¢ WarIeg shEEe Seh FAABAM AMEHO gtd AAM (tetra
ethyl lead)e]l & A8 ZAe w& dirjeddez diFge uwel, ol& diAAIN7] AT
o dgoez FA/tEUL9 TBA, MTBE, TAME, ETBE 59 443+ 3dE0) Az
& SR RAEZA AEEHUdY. o0& Ad HFE 2F FIAAE MTBE ( Methyl
Tert-Buthyl Ether)® 53 87} 37|, B ¥ 59 o8 ZHAA A449 $9E8 &
At Q.
7HEdol F7te MTBEE ¢G4 E =9 w717t Foll E94d dis® d@35ie 4o &
NEL SEIIE FAHAUAT At A FLAA Y EFOZE §E5H, BTEXdE 98 ES F
Zo] a1, &3 =7t 48g/100g water2 7] W&o dFF74A Welrl Ast4E LA
274 F71E8E &9 AAS7] 93 micellar enhanced ultrafiltration(MEUF)7} A& 5
o] gttt FIEL 2F47|E /MR ANBRAY 254 S 3n, 2¥¢Y §U)E-AWg
A AL AdEEA L F4A micelled FAFsA k. MEUFS 71& A& 94% &
A Held F v EFE AHEAAA micelled ©] &3t A FFo2 29ES A7)
£ 7194 Hgste Reoloh
MTBE-AB &/ Al-water A€ol MTBE-ZAIREA A micelle, ©&2t ARZAA, G&2t
MTBE7} &x8tA €t #Jqdaet B o443 g AU, ¢&2 MTBEZ}
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EAgc, ol Fgo] EASE @A MTBES 58 BATSZ AALE & + Ao
AHEd A7 &2 W MTBEE 43+ A& X €. MTBEE HPLCE F3Mde ¥
MEA gor, & F=HE Z7] dEd GC/FIDY GC/MSE ©]&38te] EA gt

TE&Y FolXe bdgd EF AHAE ol EAo] &olaA] Yo MTBE-AREGA A=
Hol e AdBgA] A2 Azl MTBES EAo] &o]3tx] grh I v FFE
(solid phase microextraction, SPME)E ©¢] &3 89 FoA {F71E8S E43E d+7)
sl gEo] gk

B A3 MTBER 29% A &% E micellar enhanced ultrafiltration (MEUF)E ©}§-3}
A gtsl b gk, ol FA 2 A%¥ L MTBEY ABEAHA =89 AolA micelle phased] &
3= MTBE %43 &0l headspaced] £Ast= MTBE %2 H] & AA&EGA 2 FFol
& MTBE®| A7t 2A3HA Aok, @A7t2] MTBES| AHRZGA F& Aol &)
Aol et Aae HuE vl gl oo B dFdMes dEAHA Sol2Ad ARTAHAY
SDS9 tHEHQY Yol AWFAAL CPC &4 MTBES EuiA+E FHsA
MEUF
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o 245 e dEstn @t
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Chemicals
2 3o AFEE sodium dodecyl sulfate (SDS), cetylpyridinium chloride (CPC),
MTBE® Sigma-Aldrich (St. Louis, USA) oA T3t AHg3t5w. MTBEY 242 ¢4
= GC/FID (Hewlett Packard 6890, USA)E AM83tth. MTBE-ARZ4 A Al&dollA =t
# MTBES £4& 9814 SMPE headspace ¥4 & 3tch A4l &a=o] AHA F7I
2¢ MTBEE 7|4ez 3wdd. olw 7149 MTBEE SPMEE ol &3te] FRAIA o
GCZ ®43t49rt AH8d SPMET Carboxen/polydimehtylsiloxane (PDMS)Z 75 um F7AZ
B 5o 9 ASE Supelco (Bellefonte, USA)AFol A T 8td A&t}

N
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MTBE +&
A #3 20mlE 7FAE= vialdl MTBE §932 HAHe] AHGHAE ¥ PTFER ZH ¥
septuml. 2 ARIE FJHFPo] HLE 1208 B¢t ¢t FUT 108 ¢ 7]4¢ MTBE
& SPMEZ 3% GCE £43s%rh.

GC/FID B4z
B 242 ofg ® 1o Yeh AT
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Carrier Gas Helium Column HP5(30m x 0.25mm)

Injector Temp 250TC

Detector Temp 250C Temp
40C to 110TC at a rate of 10C/min
column flow rate 1 ml/min programme
Split ratio 20:1
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Immobilization Isotherms®] #4
Immobilization Isothermse ofehe] Aol AAE ol WA headspace ¥4& T34
micellar phasedll ZA3E MTBES 4& ¢4 AUtk o] #3 AHLAEAL FEZ micellar
phase’| ] MTBES] E&&& g9l 4 199 3 ALT + Ut

MMTBE—m

X wroe= M yrpp-—mt (M ,— M) 4
X MTBE : mole fraction of MTBE in the micellar phase
M yTBE-m : moles of MTBE in the micelle
M, : moles of surfactants added into the solution
Mo > moles of surfactant monomers dispersed in the solutions

MTBE®9 AR&A A micelle Wl Aol BujAlFE okl 4 20 olsf Atkd 4 Ut

K=—CX—M"T’;Tf—f 2 (2)
K . partitioning coefficient of MTBE
X uMTBE : mole fraction of MTBE in the micellar phase
C mTBE-7f : molar concentration of free MTBE in the solution

9)o] 4 18 ol&3td SDS$ CPC micellar phaseol ] MTBE? & #&& AAsIdt 1d
17} 2& o] A3E Yehz ok AR A e vErt FT/EFE EEES ALdAY ®
3l free MTBE ¥ %7} Z718 & 2E8S X3ddd =43 AAH 2k SDS

AN 23 EEEL 20mM M E 014, 50 mM oA E 008, 100 mM A= 0.06 Aot o g
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2 SDS micelles WollAl benzene®l #gRTE R AHAYD ojRE FHUAALHFIHTE
immobilization& 1 33E 9] hydrophobicity®] #+2 XL = =d], MTBESl hydrophobicity
7} benzeneR2th BR Z7) wjEd Ao AlgEch CPCY A% H 23 FAE R
ek 2Evd A TR CPCAAME Eg3d =93iA 1 A& Frtste FE¢e Biod,
CPC =7t 37Md+5 E8ES 7 Ed¥e 948 EQnh A¥=9 MTBEJdA =
CPC =9 w& #ol7F HAed o] CPCo CMC 09 mMZ 333 7] &gl Roe=z
Atg gl

MTBESY HHlAlFE 4 28 ol &3t A4dHAG, o] BulA4$E micellar phasedlA MTBE
of B & F4Z BEHUY (Fig. 3, Fig. 4). SDS §43A BujAlse EE gl F7t
943 gaste 3%E Byov, AUENA FEF FAYES FAEUG 2y CPC
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