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A B S T R AC T

For over three decades, methyl-tert-butyl ether (MTBE) has been used as an additive to either 
increase the octane number in high and medium grade gasoline in substitution of tetraethyl 
lead or to raise its oxygen content. However, the fate of MTBE in the environment is a great con-
cern. In this work, biomass of novel toluene degradator Exiguobacterium, isolated from toluene 
enriched seawater, could utilize MTBE by 72% and produced CO2 and formate during degrada-
tion. Production of ketone and tert-butyl alchol (TBA) has not been seen by gas chromatogra-
phy (GC). Degradation of MTBE has been seen in aerobic and anaerobic conditions from 4 to 
30 °C. It is interesting that the highest degradation occurred during growth in aerobic and cold 
condition (4 °C). This suggested that in cold areas Exiguobacterium is a very good candidate to 
degrade MTBE. Since this novel isolate could tolerate high salt, it is useful for removal of MTBE 
from seawater.
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1. Introduction

Among fuel oxygenates, methyl-tert-butyl ether 
(MTBE) is the most commonly used agent because of its 
high-octane level, low production cost, ease of blend-
ing with gasoline, ease of transfer and distribution [1,2]. 
The addition of MTBE to gasoline began on a relatively 
small scale in the late 1970s with its use as an octane 
enhancer to replace tetraethyl lead [3]. Currently an 
average of 11% MTBE by volume is added to about 
30% of the gasoline sold in the United States [4]. Like 
most other gasoline components, MTBE is introduced 
into various environmental compartments during the 
production, distribution, use and storage of oxygenate-
blended fuels. MTBE has been detected in urban air, 
surface water, storm water and groundwater. In fact, 
MTBE has been shown to persist in aquifers, and MTBE 

plumes have been shown to migrate at rates compara-
ble to groundwater velocities. The mobility of MTBE in 
the subsurface is due to its high aqueous solubility, low 
water partition coeffi cient and chemical structure which 
are relatively resistant to microbial attack [3]. Scientifi c 
information on the assessment of the carcinogenicity of 
MTBE in humans comes from animal investigations. 
However, the potential carcinogenic effect of MTBE on 
humans remains a matter of debate [5]. Based on taste 
and odor concerns, the EPA’s Offi ce of Water has estab-
lished a drinking water advisory level of 20–40 μg/l 
as guidance for state and local authorities [6]. MTBE is 
poorly adsorbed, chemically and biologically stable and 
very soluble in water, making it very persistent in the 
environment. Therefore, effective technologies are in an 
urgent demand to remove MTBE from contaminated 
water. Conventional treatment of MTBE-contaminated 
groundwater is ineffi cient and unsatisfactory. Air strip-
ping is diffi cult and requires a high air-to-water ratio 
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