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Abstract : In recent years, there has been considerable concern over the release of methyl tert-butyl ether (MTBE), a gasoline
additive, into the aquifers used as potable water sources. MTBE readily dissolves in water and has entered the environment via gaso-
line spills and leaking storage tanks. In this study air stripping and ozonation of MTBE in aqueous solution were performed in a
laboratory scale batch reacter. The mass transfer rate (N) was evaluated and a values about 1.24x10°° mol - sec” was found. In the
ozonation of MTBE a 8.3% decrease of the COD and a 6.5% decrease of the TOC lead to BOD/COD = 0.03. The peudo first-order
rate constants of the ozonation of MTBE was 3.75x10” sec”. The resulting Ea of 4.80 kcal - mol” was observed for molecular
ozone reactions.
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COD+= 003°§ 2 W37t Yehg A Gtk §AF 13} vhSS = Abs 3.75x10° sec &
keal - mol' & UEFT).
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Fig. 1. Molecular Structure of MTBE,
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Fig. 2. Schematic diagram of ozone reactor,
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Methyl Tertbutyl Ether (MTBE)Q| £t7|9F 2Z A5t EMof| 2i5t 917
99% o9 £EE THA= AAE ARSste] WA @ 3.1. MIBE2]| Et7|
< 58 TSt e&AehS ddes a3 ¢ 5 Y 3.1.1 M MUSN) ZH
00 AT 7] 2&S HASIE 4 ARE 10T, S ZArskg-ol WA Wl eFe T 7)H7}
20C 283 30Co] o3t Z+zF 10 min, 20 min, 30 min 1 E3150W 3ubAjo] 2 MTBEZ} Zuhslo] g7]dt). ol%
#L 40 min 50F S WIg - pH, BOD, COD 13 2} wisjol wrep 29 A|7E MTBE def 29 sms

Kol
=
3 TOCe] HE WsE s, A7t W w2 i
(COD/COD) ZRE| HHS4EARE 611 845} shen)
HE Asiar

224 9185 ANE 422N
(1) pH
pH 42 Orion co. 3STARE ARg-3}o] 24319}
(2) BOD
BOD (Biochemical Oxygen Demand)+= 4%
¢] Standard Methodo] wa} E243}¢ch.

(3) COD
COD (Chemical Oxygen Demand)&= 42
tH9o] Standard Methodo] w}e} BA435}4 )

(4) TOC
TOC E4]2 Shimadzu co., TOC-V CPHE
sheiet.

Abgste] 27

2.25. A EX 2|

o 2Ee 2% Kigolo] £ 274 AauE Satet ¥
g7 Fom wEAZch 1 4ol ZFHE K1 4 (1)o]
we ez} v

0;+2KI+H,0 — L +2KOH + O, (1)

KI §ojo] dAwof upzt 7] Foz9| ¥ 2 HjE o
BE eRoletgleh. ek KA ko HEo £ dhof HE
Bl EER A48t

3.Znt Y mat

MTBE ¥h-g-&o] E7FAS FAA7IH "7 W oF
4tehkg-o] FAlo] M3 EI CODE Z4sto] HA| whs
o] W3S ALt 4= Stk MTBE g-Hof =4k
AlZ7|™ MTBEZ} &7
FAxA H3Yst £l
Qon A w9 =y AY ATERE o Es
o] Yojut HH-gele] g COD % TOCE Hgia
otk ©.EAkslo] ojgk MTBEC] sfabs 4 4 Agshy
EA49 %i]% EFOH-LW] 93le] 10C, 20C 1213 30T

W
2
oo
JO
ut ol
1o
off
k1
N
(g "
o
i
s (0 of r

L g 2ol AASHA GA|5-HA pH, BOD,
COD ¥ TOC 59| sEg 245 v Ausig

cheat ol vehd % 9l

t
QG/ (Cgi— Cg,)dt=CpV;, ()
0

= TR VA, G2 &Y sk, Cact

Coo= 71H Al A3} 9] g, 2|5 V2§49

Fujolot. TERR Qoje] AZE roflA APFHLES o
1+

oo

CL,t+At B CL,tht
N=—" 3)

A g
MTBEo| &
LAY 4
MTBE Zu} A :

10°C ol A 405 ¥ & MTBE HE+& 27]

29 74%=2 et 20C 283 30T oA 2+ 63%,

flo

o

Mo
o
ool ool
il
N
2
rlo
4
4 s

Mz
>

ofi
-

59
Oh‘l ot R

2500

2000

coD{mg/L)

1500 F

1000

L
500 |

0 . . . .
0 10 20 30 40 50

Treatment time(min)
—o—20°C COD
—=—20°C TOC

TOC {mg/L)

—&—10C COD
—*—10°C TOC

—&—30°C COD
—0—30°C TOC

Fig. 3. Plot of COD and TOC versus time during the stripp-
ing of MTBE in solution,

—|—10°C
—0—20°C
—A—30°C

{C/Co)

03 I

o} 10 20 30 40 50
Treatment time(min)
Fig. 4. Plot of C/Cy versus time during the stripping of MTBE
in solution,

CHHelA 25ts|X| | H|32A H|85 | 20104 82

769



770

KRS TR 3k
ol - Uzt

43%2 graste]l MIBEZE @7]5= A dEwd2 257t
TS 8280 ¥/ dEdth 2= Hsle] mE wheE
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Fig. 7. COD during the ozonation of MTBE,
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Table 1, k for the ozonation of MTBE

Temperature koopx 10°, sec™ koo x 10°, sec™
10T 2.86 157
20T 3.75 272
30T 5.08 352
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Fig. 9. The relationship between /7(COD/COD,) and ozonation

time of MTBE.
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Fig. 10. A plot of /nk versus 1/T for the ozonation of MTBE,
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Table 2, Activation parameter of MTBE

Parameter Acop Aroc
Ea (kcal - mol™) 480 6.92
AH” (keal - mol™) 421 6.34
AS” (e~ ) -0.057 -0.058
AG™ (keal - mol™) 2151 23.92

3.4. MTBES| @ ZE.5H &tA15} miato| g

10T, 20C 223 30C oA 3+ zhzke] uhg-
2 XE Arthenius 4] (9)& AM&ste] A3 oY R|(Ea)S
Abstgon, A3} digu)(AHT), 43} AERZ)(AST)
2 23t AR YA(AGT)E T 4] (10)~(12)°] 2]}
o] AArslglch

A~ A
&= A

Ea 1
Ink = InA - ? ° ? (9)
AH  =FEa-R-T (10)
ky T AS”
InA = 1+1In + (11)
R
AGT = AH” -T- AS” (12)

©]7]A] ky= Boltzman A}4x(1.380x10" erg - deg), A= Plank
AF43(6.624x107 erg - sec) 2] 3L R(1.987 cal -+ mole” - deg™)
o ALE et eRmsl] UE Mg4ERR
435t mhetu|El2 AAkste] Table 20] vrebgich.
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107 sec”’ 1831 5.03x10° sec’ & UERTE 7o HpHo g
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@ P
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