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Leaking underground storage tanks are a major source of groundwater contamination by
petroleum hydrocarbons. Bioremediation of aromatic hydrocarbons in groundwater and
sediments is often limited by dissolved oxygen. Aerobic bioremediation has been highly
effective in the remediation of many fuel releases. but Many aromatic hydrocarbons degrade
very slowly under anaerobic conditions. Nitrate is a good alternative electron acceptor to
oxygen and denitrifying bacteria are commonly found in the subsurface and in association
with contaminated aquifer materials. Because nitrate is less expensive and more soluble than
oxygen. it may be more economical to restore fuel-contaminated aquifers using nitrate rather
than oxygen. This study show that biodegradation of BTEX and MTBE is enhanced by the
nitrate-amended microcosms under aerobic/anaerobic conditons. Although aromatic
hydrocarbons degrade very slowly under anaerobic conditions. Biodegradaton was observed
for all of the test compounds.
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H AANCR FFAZSEIY BAH &40 QT FE2 I EY € Ay QHEA
7t diFHo old mE dF7t APHT Yrh. HEHo A& AE ALEsE MTBE(Methy
tert-Butyl Ether)®} BTEX(benzene, tuluene, ethylbenzene, o-, m-, p-xylene)= 2t & =)
A gaEde FHFHT oy 3 SFH(EPA)INE M2 AgFolol & F8 oY
EFE ER3T Utk 2 FdE AsFE Ay 94 FYHA g A5HQ YyPe o4

g Ast,E Aoz Fol & F AP v AE FYSE pump & treatment 2
élc’] ol &=, o e 2% AHlet #FAH HAH BE o gol Ut JEEY
(Phytoremediation) #AAA EAde HES o4 283 FFH3FA AA Fdee £
gHo] AEHI Jd. FFE BHFEEQ] ¥4 Bils EstFditin AZHAd siAw, 2
AFoME Atz B4z AR ASL AL NOy, Fe', SO % CO 2 A48 3H(BA;
Electron Acceptor)?} W] AEo| &3] o}& 51, Methanogenic ConditionolA e W= &sl4a
(aromatic compounds) AEIMNE 7F5de] Hudn At E3], ANFEe E%d gty oz &)
3 Atak dgoz Mg %ﬂ#-’:‘-%iﬂi”ﬂ gAMd3 FAHE T FUISFEEY €14 HEH
AYAE FF@ch 28l F3Ee & £ E(600g/L)9 500mg/L ot A 42 n A =0
=4S g2 ol mAE] o3 *3—1:3H°ﬂ o]&o] Zhg3itt. matx B dAFME sexaFd
HEPJQoZHEH e EFAES AEste AFAM FEA APL Agsigon, Aast
A FFLEAG oo AdE ARAFEAE o433 &3 vy gole] FAAY o] &
7ke} old] WE, A A& RS HES=d Qo



AFME FFEAY Zr)2 BHFeddA £ E Ha EF A(toluene)Ed &4 4
o2 33 AMFE dUAYLRE o]&de AFE $F3F EF M E(mixed culture)S ¥
At Ao o)fH BE 2AFE 121TC, 158 T BEsida, 489 F 34 AE Y
H2)3l7] Y3l 120mLe] amber serum bottleS &3t P74 AL WHEAINZ] A
7t~ 2 headspace® 20% T AASY AAE AAINIJ(DO<05mg/L) 2AEEE 3
WEH BAC wet ASA bottled] FUEF F, oF 28 A XA 25THA
150rpme. 2 A7)l wigd #5& BTEX® MTBE ®3&S 5337 4% T 1A
(microcosms)2.2 AM&&ATh £3, 4A7 #it EFdA ESE FAdgEA EFULEY
OD(optical density)& ZHsd EFn A2 XF& FAsY dATF AEAAFTE B WA E
S A AlEEAT. HEUAES HTAH ODGSnm)E 0.02~005 ®HH oA HjA
(media)¥ trace element solution ¢ vitamin solution® main regentol A7}l A& o,
pHE 7022 73t £8 KNOsE AM&3ste] ddge v=8 Z4s%t. BTEX, MTBE
o Radge vigd EFAES AFTT S AdA Zied A FY 2PAAM YA
o ztzbe]l AP F Ao wel Aid Fre £E2ALFEE dEsled AP AESE 2 E
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=337 Y3 FYF bottleo] v E2 FF L HEse 9342 (HgCh) 500mg/LE ¥1
wAHE YA MTBE 59 A&&9(stock solution)& AZA €A=& xH43A
2= HYz wEgony, AFH 120ml amber serum bottleo] 2o WARHA =AY BTEXS

MTBE #4& EZEo|23#&71(FID)Y HP-5 ZH o] &3 d gas chromatography (HP58 901II)
g olg3tgtt. 100u4 gas-tight syringe(Hamilton)2 5002 A& E AFHE GCol FH3
th GCo +HEAL o8 FAE, 183 A&7 2EE 80T, 250TC, 250C 4% T2
22z, MTBE, benzene, toluene, ethylbenzene, p-xylene?] w|FEA17+& Z+Zt 4.00, 4.77,
6.40, 9.30, 970 min °lYct EZ YA HYE HFE AT MAEGASAY MY T2 F
A& HACH DR/4000U SpectrophotometerE o]&3}4 optical de nsity(OD)& 550nmolAl &34
sun). 28z §£&44E YSI 58 Portable DO Meter& AH8-3+%ith,

3.45%

APole gdas 2hA g vAES o83t BTEX T4EZQ benzene, toluene,
ethylbenzene, p-xylene$} MTBE7} £3tg oA E3l5s& Amrgid Addoe] 7R &
& #714(x7] DO 52mg/L), AAtdel #7ked 714 (&7 DO 52mg/L), 4ol A7td ¥7)
4(%7] DO Img/L ©l3hH 22 3] Amugict. =8 F&e El& F437] AF Control(Hz
A)E T o1 A& Fig. 1.~ Fig. 3.9 22 722 &3 SE4 & BAEH Fig 1.2
AP717+% 9 control®] FE WIHE JElTh Fig. 2.8 F4dgel gle 2718 214949 AF
Astoltt, 3% toluene, ethylbenzene, p—xylene, benzene , mthe, &2 et MTBEY]
%= BTEX v&] E3&=7 =g A Yelgd. Fig. 3 F4do] &4 2S¢ £d7149
BagS @S Aotk A gle VA4 weH FAY EHEEE UHEWY. Bl
toluene, ethylbenzene, , benzene ,mtbe, p-xylene& 2o 2 veEhgch AArgoe] HIFHA ¥2 Fig.
2.9} Blmwet w E&o Hes A7te] FUFoE EAEJS S ¢ F Utk Fig. 45 714 =
AolA AAES A7g F otk 57142 Fig2 9 Fig 38 v @ o £3fAzte] =& &
2% £ 9tk £3], mtbe, p-xylened] 37} AAE S BAch 271 24X BAFY F7b
7t Q99 Fig. 3.7 Adol gy 3714 =22 Fig. 2.9 H) 3] p-xylened] 7 10hro]d we
a7l dojd AL mFo] B u FAMdGe] RiA&E IS FAEL Hold AFEEY. Fig.
= BTEXE #1913 MTBEY 23 #7143 2ddA dadd A 249 3718 459 &

— 369 —



A€ nagth Bae ot mslou dadd) A AR F3t WL WAAe= @
F ARG Fig. 3.9 Aoe Asge]l HHF 28% 2vHUT, ODsos %71 0.00514 0.0542
Getth 5714 zadlAe Jazas A glol 2t M2A olFel Aw, §r14 2
Az duizke] AA7IE AH AR} o] FAHE BEFE F AU B ALV FET LFE
Foll A FAAdo] AAE ity ALY JdUR YR HAFEAY 48 & F UsE ¥
F Qg
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Fig. 1. Comparing of the control data of Fig. 2. Comparing the degradation rates of
BTEX and MTBE by mixed substrates of BTEX and
toluene-enriched mixed culture MTBE by toluene -enriched mixed
under toxic controbic conditon at culture under aerobic condition at
25°C 25°C
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Fig. 3. Comparing of the control data of Fig.
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4. Comparing the degradation rates of
mixed substrates of BTEX and
MTBE by toluene—enriched mixed
culture under denitrifying condition
at 25C

Fig. 5. Comparing the degradation rates of
MTBE by
culture
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under denitrifying condition at 25
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