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oF: 3fro] H7HAIl Methyl Tertiary-Butyl Ether (MTBER= 1970dt) ©]%- S kA= 200]7] A1ZH T}, o]
ALaE 29t B 7l dASE2A(CoNt 2E(0)2 TR o2 1990dte] 1 AMge] &%
S7HTE ey o] 24 AR A FOENE FE(leakage)E US| NS QPAZORA EAY EF=
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Abstract: Methyl tertiary butyl ether (MTBE) is a gasoline additive that boosts the oxygen content in fuel (an oxygen-
ate), resulting in less air-polluting carbon monoxide being released from vehicle exhaust systems. Then, groundwater
contamination problems have been developed in areas where the chemical is used. Common sources of water contami-
nation by MTBE include leaking underground gasoline storage tanks and leaks and spills from above ground fuel stor-
age tanks, etc.. Studies on the chemical and these problems are going on abroad vigorously. These studies should be
performed in our country as well more actively. This paper reviews on articles on these studies and focuses on the
identification of the chemical as a groundwater contamination source.
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MTBE= 7 3349 #7H (additive) 24 SE7HE #9)
2 Ak 8RS UM FITHUSEPA, 1997). AHSdde S871E
HIAA AR FEES Fol7] A8 ARREHAT oEd &
A A ALE-E] 7] AlZE o] EFL2 W' o)afely A
AZAM, dFg) 4o e ¥ A FHF wiol Fhs
o] & A%, A4 H7MAl(oxygenates)?] S-S A F
WYl Bl d4E EolA =HUTHUSEPA, 1997). o124
2} w7 7hs Fo) AABEAE AAA AAHe R o)
& Fole &35 ¥ & UTH(USEPA, 1999). ©]<t
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FdAl (octane enhancer) ¥ A4 714 (oxygenates)E AHE-5]
7] A FARTHUSEPA, 1997). $2 UM Z 1984338

* gt AA=E st )77 7 (School of Earth & En-
vironmental Sciences, Seoul National University)
sk 02-873-3647, A% 02-874-7277

55

o]7] AlFgl o, AstEke A& ZrbeiA HA7IR AL AL
H3 itk 1993l B AY 9sle] MTBES] 25
Aol g AH7kE A
iy MTBE 32 6~8% A0
o, 9 Y2k FF 2 F71 BE A% = 2 A3l
AxEe] gt 53] A=FHog FHaAU} Bxsi=d, o)
i FRiMe A5 AF B2 F7FE AL 3
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%3t x]&47F MTBER LE2 7Feie] th
%9} 7ol MTBEZ <13l 433t EY 2 A|5t4e 2¥9]
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ATHUSEPA, 1997).
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MTBEE Methyl Tertiary-Butyl Ether®] °FR}EA, 3}8H% +
25 BH JdHEC0-) F&o) WY (CH)H e £ -5
© (tertiary-butyl)o] A3 Ae FRO)THCH;-0-C(CH,)y).
o] 3FEL FZ HEEH o|hFHe AT A FAHE
o, 2hA49) t-HE o] Aglo] AR ofsfiA ojzlo] #olA|
A Fubfol fale dAE FE 8718 s Aol

MTBE®] #54 (toxicity)oll siA ¥ WE-& Hujrd,
Amberg $(1999X% MTBE 4 ppm3¥} 40 ppme 4r]7F Fob
A e @A F 10mtelAl =& HES Pk 2 23
3} Az FHdlA MTBES I HA EE (metabolites)o] HE
Atk MTBE 40 ppm2 E&712 FY8 Fo| g9 £
MTBE 557} ARFE 6.7+1.6 uM, = 5.9+1.8 uMoIA L, 4
ppm &9 & "ol & MTBE 5% AH 19404 uM, #
23+1.0 uM°|3ith. MTBEw= BHolA] Afg2 2.640.92]7F, F
= 0.5+ 02417k ¥iZ71E /A mEA] AAHAT. §AY
% t-FEE 40 ppmol x=ZF F AR 21.8+£3.7uM, FH=
36.7+ 10.8 uM L 4 ppmoll =& Folle Abgo] 2.6+0.3
uM, #7F 2.9£0.5 uMe] Fallolx zkzt HAEHANUTH AlEelA

A RS 5342.147k] w2 Al AEHAT AWM T
MTBE HAIEEo] A&, AMES 78+17.047 He

2.9+5.0A17k] wHZ1E 7ER 2 wEA] AoA A AFH AT
ol EH MTBE9 AHulolA2] ¥ (biotransformation)
U Al A bS8k, MTBESF 2 HAEESS w2 Ay
oA AMA 2 wiEzdct, 2=l s AwolA MTBE A
BOE -2 ek (tertiary-butyl alcohol: TBA)®] A& Q) =
Z NEZA © HY3sltk(Nihlen et al., 1998).

MTBES] worAdel] thal], MTBEZS FHollAl wHAEU 5357)
UL ANHEY T2l Y(ranal tubular cell neoplasms)a 7k
ol Z9%(hepatocellular adenomas)e] FAIX, 774 HHAES
714 5= AA7]e) #HEE Leydig Aol Fo] AR ¢
A9k, WaEyo] WAl E£3 MTBES olx WAE ¥
29)3] = (formaldehyde)y= 7138-S §usls Edol7|% sk
(Mennear, 1997). 221} @Aj9} gro] Aeix] 57 FYoldt
7 AAFH7E AFReA A dojuXe ¥& AR HlY
(Mennear, 1997). &= 3+ Q3olX MTBE=

o}i Elo\r
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AAFEF, E7)Y
23 Fgo) F4E WAAIZAZ, MTBEY I WA EE
(formaldehyde, TBA)2 DNA 7H(bases)s} W= A 22 A)
A (intact repair systemyE ASIAA Edwo] AL F=3
th(Williams-Hill et al, 1999). ©] A& A48 A7 A7t
7] LEE Eole E5E s MTBEZF 87 218H8<] A
Folgls Aol s o] 72 wEe] ok AP
S85olMe] MTBEY tigh A+F24], Stern 5(1997)2 A}
oAl AMEA &S =] £%EF9 HWY MIBE %S
700~14,000 pg/L A== AL 843, FREHS] MTBE] v

BE =22 A A 9] F A 2AE @#oH, o
FEF HE A4Ho] $=7t & MTBEY =&EHe A% 7

Zrol AA e &g Feolga g}, Eg, Hartley 5(1999)0l <
St mi=e] UHA S-89 MTBE &5+ 10 ug/l ©l38t
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ojtk, Wt vhed wWiE S8FEAMY H) HE 71ES 100
ug/Le2A4 AAE gom, &5 g o HF At
(shallow groundwater)S 2 ¥A)7l= MTBE= 1 2HHo] 4
A=o) Atk (nonpoint source) HX T}, TI2]3 MTBE=
FHo| A& 2gEo)] wie] T3 SETFUSE

=% 2 gllw gitl. USEPAYAE MTBEE UAE Q1A

1= 9 o

o b 2Rz ERAT o} 8% FANE ok X
BNV Gt TEV 19974 Ao 93t AAE AF

o7 A 2040 pgle] S8 VAFE LEITHUSEPA,

1997).
X3l 2YelezMel MTBEN CHet 917 S8

MTBE7} A&k odEAg Hzigo] o] F&Eo g <
F7F &) F=E e ri(Squillace et al., 1997). 3R
o3 A3yt LYEEW IUFo FAAEQ] BTEXE & 2
o] At} Benzenex TUA EZoIV|E dW, TEX:E S8
T EBo7H =W &85 A7 EvbsstAl 9ok zEd
BTEXE MTBERTH= &3 % 9 A& 28 7o) 2z

Uojuha, +EAHE WAL B2 ol W] F84

T NEE 2FGAN7IRAE ¥=THSchirmer ef al., 1999). E3H
BTEX| tisirs FlolMe B A7t o|FofA gt

Borden 5-(1997)2 BTEX$} MTBES H|w dAF7E E3) A
%38l (biodegradation) A& Yehlle & 4% 54 AF
(effective first-order decay coefficient, A)E& MTBE 0~
0.0010/d, benzene 0.0006~0.0014/d, toluene 0.0005~ 0.0063/d,
ethylbenzene 0.0008~0.0058/d, m-, p-xylene 0.0012~0.0035/d,
o-xylene 0.0007~0.0017/d &2 #|A]3le) MTBE”} BTEX®Eth
AR Aol AL AT T3l LAEAL ALl 28
MTBEZ’l 2 FH SAHANAE 3 FdE BoAeh 35 3t
FollXe T FA7 glom, Adg4dy mAEe gk A+
of oJaf 5714 x7olM MTBES] L3S SR} Schirmer
5(1999)2 At} HE XY (Borden site)olA] MTBES} W4l

i 248 A% MTBEZ} 24 ulagge] els) 4#s) 7t
33, 2 AR 93 F=7F AZEHIUA W, BTEXY =
e 7F i =EAl douA] dFFs BRI &
Elg £ olletxz Ry MTBEY 483 MTBE
A
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10%3] 3&Foll sl 25°ColAl <F 5,000 mg/Lelrt, 27
TR 2EEA &2 dFe diEide & d@slse
FE=7F B4 9F 120 mg/Lelt). 18137 MTBEE X8}
Aol A2 F&bo] dojubA] ghot, Astgol| €3 MTBE
o] Fabol| 2o)siM A== AP rhSquillace et al, 1997).
A MTBE® 818t 542, S8 73S veile 714
(vapor pressure, benzene 76 mm Hg, MTBE 245 mm Hg)3}
glg] M2 AlE(Henry’s law constant, benzene 0.23, MTBE
0.022), -3 % (solubility, benzene 1,800 mg/L, MTBE 51,000
mg/L), EY wdUe] {7 gdol] Fashe A1 Adas
(retardation, benzene Koc=98, MTBE Koc=11) 2|3 A3}t
A<Q) &% (degradation, benzene 0.1-1.0%/d, MTBE decay
rate<<0.1%/d under natural conditions) So|*] %3 o)}
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5 2%¥ E32 MTBEe] tig A7=3

Hh(Small e al, 1999).

Aba A7l ek AES] A (Momile et al., 1994) B
W 74 2ol Ae] MTBES A4 (biodegradation) $E7}
it B (sulfate reducing) &7A = 0.04£0.19 uM of
SOyd o2, ALE #h(nitrate reducing) Z7ANA = 1.7+0.3
UM of NO,/d oIt} &3 Steffan $(1997)dl oJshd, Z=gt
< A7 vlAlEe] o3t MTBES] #3) £%7) 3.9-9.2
nM/min/mg of cell protein®] 3, MTBE®] Atg}&E<l tFehge
1.8~2.4 nM/min/mg of cell protein®|t}. o]ZA] v EEH]
Ao ot Atz @EstA o]FoJX 2 th. Hanson ¥
(1999y PM1o|2k= vlElglol7 MTBEE 289 84, = ¢
FE Aol MTBEE AJEs] Al & the A+ Zsk(
Hhe|2]o} 2x10° cellsmL o <]3l MTBE 5, 50, 500 pg/mL
ol 57t zhzb 007, 1.17, 3.56 pgml/nh 9 22 239
thE 492, Mo K. 5(1997)& MTBEE ¥slste= Al £7
o]  gte| 2] Methylobacterium Rhodococcus, Arthrobacterell
$3thE BQITH60 mg/Le] MTBES QIiwo]A <lofix
1~25 5ot E&)gith). I Salanitro 5(1994)% MTBEZ &
ahA17)= atelgol E¥E(BC-1)S #2a Wok(120 mg/L ¢
MTBES 34 mg/g of cellsh & £52 B33,

A3kl MTBE 29& A/ By dish d+-24
Yehot Novak (1995)2 S Ed tifFolv Bl itsiai
F(hydrogen peroxide, H,0,)8 ¥Womd 1 &9 n|AE] 2sf
MTBE®} Ethyl Tertiary-Butyl Ether (ETBEy} Al3}ls]o] t-Heh
&3} olHELE FHuke 23 WHE AAIZCE Thomson 5
(1999)2 MTBEZ Q€ z|sl¢E HYshs o, 54
W (permeable barriery& AA @A) HL&s) AL o 2
A3 dXg EA X(trench-based air stripping/biodegradation
barrier)oll ©]& MTBE 72| th¥-Eo)(approximately 100%) A
A=A 22| F AXREE HH3 Askr 2ol gk
B4 slide 71Ee 2 AAIESITE E Johnson (1998)
8 diFE AR T8 FYANA L9ES AUldk=
el @ 27 59¥(in situ air sparging)e] MTBE A3
=y =2, =8A EsEE A 0~0.0010/d; Borden et al.,
1997) LPES A7AAF170 aagolatn RuHoe) T
2 HEgEET S3E ey eHEY ¢ Z HE&Hh.

E E HolA e eddozA{e] MTBE tigk F&
&, Y2 AEgolA] ARtE o R W w29 MTBE/l H&EE
= ole W79 dgo|gte Rolth Baehr F(1999) &t
H A sl Ae] MTBE= 7159 5= HEE o|FH ¥
5 A= 3, Pankow 5(1997)<
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& A AR
4 g2 ppb (ug/L) F2) MTBEZ) AEHET, o) vEL
imon point source)2ZA19] TA] th7]¢] % 8k(partitioning from
air into water)o|2tal gt} t]7]efx{e] MTBE W71 oF 3
A AEZA #Faz, W72FH AsFd AXZFN F4Y
(precipitation)¥ = e & 3 pg/Lg=s g}(Squillace et
al., 1997).

19999 11€ "5 gAk: FAENA NGWASH American
Petroleum Institute (APDe 2522 47 23227 $7)8
e oz A5OSR FAE AU o] 73] olA

flo

57

T

FE

&t
5}

AT =EE9 F2 FA= i) MTBE, A A7 2 4
A28 (barrier)oll thst FA9}F i) MTBEZ L.¥9d A
o theh A%k 54931 2 A3} ek Sollt. B NGWA
M= FH2ol(2000d 19 169) B2 FL o} T4 MTBE] 9
S8 2 s 2ol #HE FAo] 2HE 230 60
B9 FFd wEH(CBS TV)E T3, ‘Assessment and
management of MTBE Impacted Sites’® F=A|Z 733](2000.
2. 15~16, Atlanta)S 7HH3NA, XA FHA FEo s
MTBEE 29H A 9L #Ashe HAHolL ZFd nighg
A3 MTBE 28 S(plume) ZAFE 913 84 7l
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SEgich 28H MTBEZ o9® A9g dejshe A%d =

A ARE AL 0F AZ WS AR BHE A
= 3}

Atk NGWAS] Y= MTBE] 23 A3ty 2 F ] U3
9l Yele A A 7, LR 2l Alad, X4 A
A HARREe] 7F Solgta Wi vk, USGSAA
=7} =2 % 7}(National Water-Quality Assessment)’ 78
d3toZ 1993-98d9] AA A 3tule] MTBE 58 &
Z3)c}(Squillace, 1999). 7 ZA3t MTBES ¥l Hrlsl A
B3 A9 48070 BH F 21%7t 0.2 pg/lle] B &
o)Ao g ZAZHUOH, o) BTEX@%)ET X B W
E F2I90 EES EPA 245 A3 71ERT FHIYA
5 ug/l ol FEet W FRkel 20 pg/lht Ho
559 MTBE Ao 3d-fol MTBES 78l AHSslA] &
= A9 < 10847} 9K (Squillace, 1999). EPA Region 9
x= AEtRYFIAS] &-85Y ‘Charnok Wellfield'7} ]
A AT 2o 2)d] MTBEE 249l € (600 ppb ol
7Z) EAE ‘Chamok MTBE Project’® ©}l5o2 A+E
& F ol ATHUSEPA, 1999). ©|3# MTBE®| ¢Jgt At %
S84 el @3t EAlo isiA e Woze] Filo]
2|3 AFtE A Y}
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=
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1970 5o} 3AF-2 el AR 2xo7] AlFE)
A, A T7le] WAIEA(COY L0, EY Bz
1990 dtijel] 27 AMgo] F&5EE ZF7Fg MTBE] dlgt g7t
ol A= ofF u]gg Holt I AR ZE HAAE AL
Ak A= Wk s EFolrE ). MTBE= A8t 2
A4 AFHAZRE Y] &, U712 SEE o] thA] 79
o)t HAHeg BEY 9 A3 FYEHe T8 2¥9EI=E
A SE7F ARgehe e 2 280lA AEE 7 Uk T
= Ao} FoMe 7KEH F7MEA S MTBE ARl
gt AEF FAE ZH3E Fx AAE wolx v, F
WellXl= MTBE®] 93t X3l o Ao g Ankad of
szt dasta, 2 AP md A AgfAEgE o B2
AF7F Hojok & Aot

wE =& YolAe] MTBES] A RS A7siA
AR 29 AGAA (A AR s o] LFER A7
o] 7FegkA], T <zte] A9H FAE dil I AR
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