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Summary

A mixture of diesel fuel with 5% vegetable oil was tested for relative resistance to microbial growth. No
difference was noted for plain diesel fuel with and without a proprietary additive. Two commercially
available biocides used for fuel/bottom-water preservation were evaluated in the diesel/vegetable oil
mixture and, under the conditions used, only methylenebisthiocyanate was successful while a boron deriva-
tive proved ineffective.

I. Introduction
The global implications of applied microbiology have been informally and formally (Emejuaiwe et al. 1981)
recognized. Frequently these implications involve recognition of economic and political considerations as
well as microbiological ones. Thus, the addition of vegetable oil (VO) to diesel fuel oil was done for the
former reason and without regard for any potential microbiological problems. -

The use of vegetable and animal oils for heating and illumination predate the use of fossil fuels for those
purposes. We must assume that domestic availability of the VO involved in this study not only made its use
economically advantageous as an additive, but also did not result in any functional problems (e.g., equip-
ment fouling, inefficient burning).

Microbial growth in stored fossil fuel has been recognized and addressed for at least 20 years (Knecht
& Watkins 1963, Rogers & Kaplan 1982, Neihof & May 1982, Genner & Hill 1981). Thus, growth in
bottom-water condensate does not impoverish the fuel even with minimal turnover and long-term storage
but rather produces secondary effects such as corrosion and mechanical plugging. It is these latter problems
that are of concern.

We received a contaminated sample of a bottom-water diesel fuel mixture. The fuel contained 5% by
volume of a domestically produced VO and a proprietary fuel additive. The question posed related to the
contribution of each additive to potential microbial problems and, in addition, the evaluation of two
preservatives available in the local marketplace.
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II. Materials and Methods

Inoculum

Biodeterioration Study

The following mixture of bacteria, yeasts, and mycelial fungi isolated from several sources was used as the
definitive inoculum:
Bacteria: Pseudomonas aeruginosa
Pseudomonas maltophila
s Bacillus sp.
Gram positive cocci
Gram negative nonfermentative rod
Yeasts: Unidentified budding yeast (Y1)
Unidentified budding yeast (Y2)
Fungi:  Cladosporium resinae
Penicillium sp.
Oidium sp.
Fusarium sp.
Cephalosporium sp.
This was prepared by adding each isolate to Bushnell-Haas (Bushnell & Haas 1941) mineral salts
medium, overlaying with untreated diesel fuel, and incubating three days at room temperature.

Preservative Study

The inocula contained the above mixture and the control bottom-water from the completed biodeterioration
study in a 1:1 ratio. .

In each case, the inocula were blended with a mechanical mixer to break up clumps and diluted 1:10
with fresh Bushnell-Haas medium. This suspension was added to the test systems at 1% of the fuel volume.

Test Systems

Biodeterioration Study

We used a 250 ml separatory funnel containing 250 mi of fuel mixture plus 2.5 ml of the mixed microbial
inoculum for each system (Fig. 1).

1. No. 2 diesel oil - control

2. No. 2 diesel oil + 5% vegetable oil

3. No. 2 diesel oil + 168 ppm Ethyl EDA-2 (Ethyl Distillate

Additive 2, a combination of active materials providing

fuel improvement performance in: detergency, dispersancy,

stability, metal deactivation, anti-corrosion,

conductivity, and control of emulsifying properties)

4. No. 2 diesel oil + 5% vegetable oil + 168 ppm Ethyl EDA-2






