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Biodegradation of Potential Diesel-Oxygenate
Additive Including DBM(DiButyl Maleate)
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Chang, Soonwoong

ABSTRACT : In this study, we have evaluated biodegradability of diesel-oxygenates including DBM and gasoline-oxygenates having
similar physio-chemical properties using indigenous aerobic microorganisms from a diesel-contaminated soil. Toluene and Ethanol
have shown higher biological activity and the first-order degradation rate constants ranged around 0.11~0.3 day”. However, MTBE,
gasoline-oxygenate has shown as a limited substrate. Moreover, As increased initial concentrations of DBM and TGME, degradation
rates of those were decreased relatively. As a strategy to evaluate biodegradability of DBM and TGME, reduction of diesel-
oxygenates, CO, production and toxicity by algae were monitored. This results indicated possible mineralization of diesel-oxygenates,
But we could predict that residual byproduct produced even though complete consumption of diesel-oxygenates were observed if algal
toxicity variation considered. In conclusion, it is the first report that diesel-oxygenates including DBM could be biodegraded
effectively by indigenous soil microorganisms and this result increased the possibility of bioremediation technology to apply into

oil-contaminated sites.
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AR 3= 71 720l B30 DBME AJEs|7} &
)3} ester2 M 7}l HAS B3l )= Ra|7) 2o)5}

A9k, TGMES] 7-9- aliphatic alcohol group(-OH)2} aliphatic
ether group(C-O-C)o| ZAgltz|o] BEF| 7} 7Fs3 oF 7Y
Rug Ao GRagel Al Ae] BEow TAEo
UKL D).

T3+ DBM#} TGME: th2 Az H7Ao| u|sle] =7]

Ether(TGME, CAS No. 25498-49-1)0.2 Z}A o7 AH Qo] mj a1 AlfjF o 2 v|3Fdrg Exlo|tlh DBME &
=2l tHAlfredo 5, 2003). =7t v 2ol fr)Ee] gk HEHo] wile- =2 v
SHARE o] YAHTIAIES YAGELY vjeS & o] TGME+= §3|%=7} =11 f7]=°) &R = 44S
A 5 = FHH BAE 7| 5 Lot MTBES] £ 23 UTHE 1), AER B BY 0 370 5EE
A =EollAE & 4= o] HAHTIAY & <lgh %S AolH, DBM2 E¥ Bo| §71& T S4=+=
AAAQ] gkt Al ol Tet A7 2ast ko] 9= dhHo| TGME+= w2 832 3l &of ¢
Aolct E3) -2ubetol A= MTBES] H3lido] ASH ARor w59 Ao2 HAYEciAlfredo 5, 2003)
QS Eakar ol 27| AR WA FAX 7L ZAHA)
1 HMItH2l S2|-3tstA EY
Property Units DBM TGME MTBE Benzene Toluene
MW g/mol 228 206 88.2 78.1 92.15
Density* g 0.988 0.963 0.741 0.879 0.866
(Purity) (96%) (97.5%) (99.8%) (99.0%) (99.8%)
BP’ T 281 261 55.2 80 110
Log K,,° - 4.16 02 0.94 2.13 273
K,° mL/g 126 10 5.26 165 3.00x10°
VP* kPa 8.3x10° 2.0x10™ 333 12,6 2.9
S/ mg/L 500 1.9x10° 5.1x10* 1.8x10° 5.15%10°
He Pa m’/mol 0.0379 4.6x10"* 59.5 562 670

“ Density and purity specified are for the commercial products used in this study. Experimental or estimated values are suite™ v3.10 (US EPA, 2001a).

" Boiling point.

¢ Octanol-water partition coefficient.

¢ Organic carbon absorption coefficient.
¢ Vapor pressure.

7 Solubility in water.

¢ Henry’s law constant.
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o GC B4=4 9 AW o]5+d —(2004)01]"1 11]/\1
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FAAY7HA] AHIA e BEE AT ALl Alfredo
5(2003)0l 4 S4H 2] SeAE o]85te] Benzene,
MTBE, DBM, TGME®] A&-5] 7Hs41S 2Hakstaltt. Alfredo
5003)0] Aol A AR 8 27] FE 270 U
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68 DBM(DiButyl Maleate)2 F&tst ZAHE ClMAHIIN MEHS
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Substrate 'Mixed culture b

Final ODsso" Relative activity(%)
Toluene 0.35 145
Benzene 0.24 %6
MTBE 0.09 12
TBA 0.06 45
ETBE 0.16 15
TAME 0.13 34

DBM 0.32 )

TGME 0.28 65
Ethanol 0.67 114

“The initial ODsso of each culture was 0.05. Cultures were incuabted
at 25°C with constant shaking at 150rpm.

"The degradation activities of each oxygenates were compared to DBM
degradation by enriched culture using disel-contaminated soil.
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ol Selenastrum capricornutum®l] 23t inhibition %
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£3 58 Jj40 BTl 4TINS 3t 2 55 EYE Y ME4
Standard | Concentration | Absorbance | Cell number | Cell number

number (%) (683nm) (0.1uL) (ImL)

1 100 1.793 127.5 2.0x10

2 50 1.031 76 1.2x107

3 25 0.497 41.33 6.6x10°

4 12.5 0.251 215 3.4x10°

5 6.25 0.117 13.2 2.1x10°

6 3.125 0.024 6.375 1.0x10°

10 % 100
3 DBN

— TGME
@ ToxicityDBM | g
¥ Toxicity TGME

[ 60

044

Inhibition (%)

0.2 20

Degradation of compounds (CIC.)

0.0

Time (day)

12 5, DBM ¥ TGMEQ| MEs| L x20f 25t SMMZ

oJLbx] ke Aoz Algec}. E£3h DBMI} TGMES] 100%
11]7-] 7} 2= A1 9] 25 inhibition 14.6%, 38%= TGME
% Qlglek. olok
AgYA] Benomyle] 100% Ao} 3 SR
3 V. Fischeriol OJ5F A% 540 ZAKEE 5, 2009)
UV AH8137o] o]t NDMA ajo] 4= NDMARAHE ]
A 2570 Ya RS ] WA Ao} fAIT
(528 5. 2009).
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