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“Diesel pest” - a new disease?

FUEL TREATMENT The term “diesel pest” is used to describe an phenomenon, which is often
only recognized once it is too late, when blocked filters have interrupted the flow of fuel and

the engine has come to a standstill. A clean filter will enable the engine to start running again,
but it has not eliminated the root cause; it is only a matter of time until the damage manifests
into @ more serious and more expensive problem.

very time a ship refuels
E:h: ship's operators mn

a certain risk of contrae-
ting diesel pest, which isa mi-
croblal contamination of il
and fuel This contaminaticn
can accur because any type of
fuel [diesel, gas, fuel oil, and
also petrol, kerosene, naphtha
and other middle distillates)
can contain the micro-orga-
misms depicted in Figure 1
[bacteria, veasts and fungi)
As earky as 1971, the Hawy Re-
search Labsoratory in Washing
tonidentificd micro-organisms
as a key source of contamina-
tion and subsequent service
draption.  Qualiny  1eaing
on diesel Fuel samples was
standardised by the 11 Code
of Practice For testing the mi-
crobial content in light di-
silled fuels (I 386/88). A
witklng group set up by the
Institute of Petroleum publis-
hed a standard goide entitled
“Cuidelines for the investiga-
tion of microbial eoment of
distillate fuels® (5.1.24). The
RSG5 limits can he viewed as
threshold values for microbi-
al contamination. The total
mumiber of MNCTO-0TZa nisms
ia limited o < 321041 which
i5 a walue lower than that ap-
plicd 1o drinking water. Butin
practice, even contamination
this lowe can lead o serious
prehlems. To this day, micro
hial purity is mot a guality cri-
terion in perroleam delivery
standards
sticrobiolegical ests must be
established as outine  pro
cedures when Alters are blo-
ched or there are unexplained
sludge deposits and signs of
ureswal wear. This also applies
to petrolewm storage facilities
along the entire retall chain
from oil refinery storage tanks
to tankers
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Fig. : surface corrosion of a ship's tank

Consequences and
possible damage
While blocked filters are an
anmovance, and expensive and
time-consumlng to clearn, they
are the mildest ferm of dama-
ge.  Microbial coprosion can
cause much more severe da-
mage, potentially even pualting
the ship and §is crew at risk
The corrosion is not caused by
the direct interaction betwern
bacteria and metal; the real
culprita are the by-proslucts
of bacterial metabolism. The
cerrosive attack  caused by
fungi follows the same gene-
ral pattern: the fungi excrete
arganie amd  inofganic acids
along with other metabollsm
by-prisducts, and these trigger
the corrosien process. Figure 2
shows the damape to the sur-
face of a ships tank caused
by micreblal contambnaticn.
In this parioular case by the
time the contamination was
detected, the tanks were se-
serely commsded 16 the poing of
peiforatkon.
A comprehensive study lists
the most commonly soowming
damage, in order of frequency
E Filter and separation pro-
blems
¥ Engine comosion
* Damage o bearings
F Damaged injection pumps
amal nosEzles
= Hurst englne pans
Bk Corroded turbine blades
* General sympioms of ood-
FOSION

Solutions

To determine which solutions
are effective. and which  are
incfective, we need to take
a closer Iook ot the micme
arganisms and the environ
ments in which they thrive
T reproduce and  muliiply,
micro-omganisms need two key



paramelers: water and a sub-
strate. Pecause they are organic
sybstances, fuels and mincral
oils st as substrates for micro-
orpanksms. Oince vou have this
substrate, the only facar limi-
ting microblal growth is water
or the water concentraticn in
fuel or mineral oil

Older research put the limit for
microdial grosah at < 1ppm
free. e unbound watern ho
WENVEL, More recend tests have
shown that microbial growth
only stops at a content of <
Gitppm water in diesel and
uther types of fuel, A1 this e
vel, the remaining water is dis-
solved (solubility YOppm) and
the aw value is lower than that
necessary feer microbial grosah
[unbound water).

Movery effective selution s thus
to kewp unbound water 1o a les-
st degree than G0ppm. Fecau-
st disllaion produces a fuel
that s praaically swerile the

ancm

Fig. 1: Micro-organisms

simplest sobution is 10 keep il
that way by avolding exposing
the produa to water {including
condensate} and air But beca-
se this is quite simply net feasi-
ble, BV technology offers so-
lutions e tackle this problem
cttectively,

Water forms i the storage
tanks and when spot deliveries
are added, as well along the
entire supply chaln, thus cre
aling the environment micro-
organisms need o grow,. This
chain continues into the bun-
ke tanbs and mght theough e
the service and feed tanks.

To avoid recontamination, it is
necessary o start with the fun-
damental design when  buil-
ding and reconditiening tank
systemnia. Easy, fast and regular
dewatering must be a hey fea
ture in these plans. MAHLE
Industrial  Filemtion  supplies
fully automatic tank dewae.
systerns which not ocaly

ring

Fig 3 Tank dewatering system

remaove the pure water phase
at the bottom of the 1ank. ba
also separate the water in the
intermediate phase | produa
water]. Tank ssstems, induding
storage tanks, hunker and feed
tanks, miust be designed to pro
vide optimum separatkon con
ditions. Dirainage pipes, which
also ac as sampling points
for BRIV maintenance ssiens
as well as dewarering outlets
of fuel pipelines, st be in
stalled at the wery lowest poim
i Figure 3]

Ewery effort must be made 1w
maintain  miloroblal  gualicy
standards when designing tank
svsiemns and transpon svstems
for fuel dewatering systems
such as WY fuel reatment s
slems which ensire with gua
ranteed restdual water contents
al between < 20 - S0ppm play
an important par in achieving
and mantaining these guality
stardands

Fig. 4: Blocked fuel line

Rincdes can further e usedl
tor present micioblal growth in
fuel storage tanks; these sub
stances can also beused toclean
up contaminated fuels A suita-
lale biceide should contain an
active agent which immediate
by kills off all micre-organisms.

The biccide is effeaive agains

a wide specrum of bacteria
(including  sulphate-reducing
basterial and s abo effecive
agabnst veasts and fungl.

The alkalinity of the bioode

neutralises the acids produced
by mictubial growth, thaes pro-
widing «fective and lasting pro-
tevtion against coroslon. Mo
coprosive combustion products
are formed; the substance is
sulphuar-free, containg nao ong-
nic chlorine compoundssotha
there is no hazard of the waste
water being comaminated by
ACX. 1t contains no halogens
and complics with internatio-
nal emissaon sandards
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