
MTBE is biodegradable. Microbes can adapt to
a hazardous contaminant like MTBE and decom-
pose it the same as any other organic material.

All the microbes need is the right balance of
nutrients and a little time to regenerate. A kick
start from VB591® is just the thing to get rid of
MTBE.

HOW IT WORKS
Methyl Tertiary Butyl Ether (MTBE) has

become an important additive to gasoline
because it has a high oxygen content for hydro-
carbons. As an ether, MTBE contains 18.2 per-
cent oxygen. This significantly improves the
combustion of gasoline and reduces carbon
monoxide emissions.

The presence of oxygen in MTBE is the rea-
son for its addition to gasoline and the reason for
its hazardous nature. Ethers are generally more
water soluble than hydrocarbons such as gaso-
line, diesel fuel and oil. This water solubility
means a much greater possibility of transport
from a contamination site and a greater proba-
bility of drinking water contamination than
insoluble fuels and oils.

However, MTBE’s oxygen content is benefi-
cial when bioremediation is used as a method of
clean-up. Microorganisms capable of decompos-
ing MTBE are themselves waterborne and
require oxygen and water to multiply their pop-
ulations and to decompose organic pollutants.

The general pathway for microbial attack on a
hydrocarbon molecule is by generation of an
enzyme or multiple enzymes capable of breaking
the chemical bonds of the hydrocarbon. This

breaking produces a by-product that either com-
pliments another food source or is a food source
in itself. The ultimate result of the process is the
conversion of MTBE into CO2 and H2O.  

When a potential food source (ie. MTBE) is
introduced into a microbial environment, the
microorganisms adapt their enzymes to optimize
the breakdown of that potential food source. The
trouble is that many cycles of regeneration are
required for the microbes to adapt to the con-
taminant. Without the nutrient support of
VB591® the microbes are actually “poisoned”
by the contaminant before they can adapt.

THE RIGHT THING
VB591®  is a micro-encapsulated oleophilic

nutrient powder. Because VB591® is oleophilic
and will distribute into the oil phase of an
oil–water mix or into the oil zone of contaminat-
ed soils. Its nutrient action is selectively available
to those microbes utilizing the contaminant sub-
strate and provides healthy support for the regen-
eration process. 

This process is completely natural, but it only
happens when microbes have the right balance of
nutrients. VB591® creates that balance. Under
recommended application rates, nutrient pollu-
tion to the environment is eliminated.

VB591® meets all Environmental Protection
Agency (EPA) requirements and is listed on the
NCP list pursuant to Title 40 of the CFR section
300.915. The Texas Natural Resource
Conservation Commission (TNRCC) has
approved VB591® for use. VB591® is licensed
for use by the state of California.

Here’s why MTBE isn’t as big a problem as you think.

Covered by one or 
more of the following: 
US Patents 5,443,845,
5,725,885, 5,945,868;
European Patent
Publication 0 809 612

Clean and simple.™
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A Florida Industrial Plant receives
hazardous wastes (including MTBE)
and stores them in containers until
they can be dumped into a controlled
pond for remediation. The facility
was building a 4,000,000-gallon
lagoon to accommodate more waste
and was looking for a way to process
it faster and more completely.

VB591®  pro vided the plant
with just the thing it needed. 

During this sampling, VB591®

stabilized pH levels and increased
the microbial count from 2,500 cfu
to 1.5 million cfu. In less than one
month, oil and grease was reduced
by nearly 70 percent and harmful
contaminants including MTBE were
degraded to below detectable limits.

In accordance with US EPA regu-
lations, a Massachusetts remediation
company commenced work on two
wells where gasoline contaminants
had polluted the groundwater. 

The company’s use of VB591®

made it possible to successfully
remediate the wells contaminated
with BTEX (benzene, toluene, ethyl-
benzene and xylene)  and MTBE.

The groundwater was treated in-
situ without pump-and-treat, bio-
venting or air-sparging technologies.
A mixture of VB591®  and water
was inoculated into the wells to reme-
diate the contaminated groundwater. 

Treatment of the wells resulted in
reaching the EPA minimum stan-
dards of BTEX and MTBE contam-
inants in groundwater in less than
three months for Well Site 1 and less
than four months for Well Site 2. 

The graphs below provide a sum-
mary of the bioremediation results.
All data are shown in micrograms
per liter (parts per billion).

While MTBE data were not avail-
able for Well Site 1, MTBE was
reduced from 130 ppb to 1.8 ppb in
Well Site 2.

VB591® Water (MTBE) C A S E  S T U D I E S

Parameter Day 0 Day 7 Day 21 Day 28

Plate Count (cfu/100ml) 2.5x10 3 2.7x10 4 7.2x10 5 1.5x10 6

Oil & Grease (mg/L, ppm) 1,900 1,400 900 590

4.8              5.3             5.9           6.1pH

Phenols (mg/L, ppm) 29 16.5 13.4 BDL

MTBE (mg/L, ppm) 5.87 5.76 — BDL

Benzene (mg/L, ppm) 0.30 0.19 0.05 BDL

Toluene (mg/L, ppm) 1.3 0.82 0.17 BDL

Ethylbenzene (mg/L, ppm) 0.20 0.07 BDL BDL

Xylenes, Total (mg/L, ppm) 1.5 0.80 0.24 BDL
Note: System is not aerated.
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