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MTBE
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* Methyl-tertiair-butyl ether
* Gasoline additive
* Very mobile (low retardation)
* Legislation Belgium (Flanders): 300 ug/l gw; discharge 100 pg/I,
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MTBE - biodegradation

O))
* Methyl-tertiair-butyl ether characteristics

e Biodegradable, but not always straight forward (long HRT)
e Often co-metabolism in presence of BTEX MTBE

* ‘Normal’ bioreactor: 40-60% efficiency ® |~ HcHO —  Cells (Biomass)
. . . . TBA o
* Special consortium (bioaugmentation) ®| ¢
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Site background

Complex Industrial location

Mixture of different contaminants
 MTBE (up to 13,000 pg/l)
 THP + BTEX (up to + 10,000 pg/l)
* MCB (up to 3,000 pg/l)

High COD (max 890 mg/I)

Strongly reducing conditions
(methanogenic)
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Pilot scale field test

* In-situ bioremediation
* Continuous groundwater circulation
* Nutrient dosage
* Biosparging

Concrete floor

* MTBE bioreactor W/ -
* P&T as possible containment measure
e Test removal efficiency (&) ~ *
» Test influence of innoculation N e ) . N
(bioaugmentation) Y S .
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In-situ bioreactor
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MTBE Bioreactor

Effluent
Recirculation
Carmier material with
immobdized M- - -
Consorium =
E— Crygen

1. Inoculated b10reactor
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2. In situ bio-augmentation
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« Effluent bioreactor
« Cultivated bacteria

M-consortium
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MTBE bioreactor

* Treatment system
* Iron removal unit followed by bioreactor
* Bioreactor is fed from 1 extraction well

e Effluent infiltrated in another well
* Flow 25-50 I/h
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MTBE bioreactor - results
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MTBE bioreactor - results )
N

Bioreactor - MTBE

5000 spiked ———

- w|
= el
- .

= 4000 stable unstable
= 3500 < > “ _

n
w
S
o
A

={fi—B-MN-03

£ 1500
- t\’ B-MN-05
o ;{f??\\"ﬂbdgr’ji}
0 A~ ey B B-m Y WO

176 196 216 236 256 276 296

Tijd (dEgEﬂ) — Time (Days)

E 2500 - \l —4—B-MN-01

Y
-
L L]
i
LY
Lo
-
e
L]
L
LLd

BReppRRRRRRRERRORR2RER2AE

())GREENSOIL:

Sustainable Soil Remediati



>
e

IN-SI

MTBE

5000

:

:

s
(1/81)

o o o

8 8 8

¥p] = o
UoIBeIudIU0)

:

-140

:

-160

o

8T-60-£4

8T-20-61

81-90-0€

8T-40-0T

8T-70-6T

LT-TT-TE

LTTT-TT

LT-60-C¢

LT-80-€

MCB ==@==TBA ==@==(0RP

MTBE

e THP === BTEX




MTBE in-situ
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* No complete removal of MTBE in-situ thus far
* Degradation 56-73 % (co-metabolic? BTEX/THP depleted)

* I[nnoculation with consortium? 2.In situ bio-augmentation
* Monitoring well closest to infiltration 1. Inoculated bigreactor | o vated bacteria

effluent: 93%! o

M-consortium
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MTBE concentration in monitoring wells
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MTBE bioreactor conclusions

* Complete degradation of MTBE/TBA

* Degradation efficiency > 99% (effluent < DL)

* Oxygen crucial! ( 4 mg/l minimum, 6 mg/l optimum)
* High (unexpected) oxygen demand: low flow rate




MTBE in-situ conclusions
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* Removal of a complex mixture of contaminants
* “Natural” stimulated MTBE removal 56-73%
* Indications for in-situ bioaugmentation (up to 93% in-situ removal)

* Combination of innoculated bioreactor and in-situ bioremediation
promising
* Upscaling and integrating for full-scale application
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