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Contamination of petroleum products

In cases of contamination of petroleum products,
it is most likely that some abnormality in respect
of the general specifications, such as Appearance,
Moisture content, Flash point, Distillation, Density,
Viscosity and Pour point, etc. will be found, and
then, contamination with foreign substances will
be revealed on investigation of the cause of
abnormality.

For instance, in the case of a low flash point
problem with fuel oil, the process might be:
“Found lower flash point” --- “Detected low boiling
hydrocarbons with low flash point through chemical
analysis” — “Vessel was with Naphtha in other cargo
tanks” --- “Identified low boiling hydrocarbons to
be a component of Naphtha” - “Estimated the cause
to be vapor contamination through common inerting
line” --- “Found some malfunction of a valve in the
line” .

Such vapor contamination damage is not common,
and in such cases the extent of contamination is not
so heavy. However, in accordance with Japanese laws
concerning Customs and or Petroleum quality,
import may be prohibited or the additional taxation

will be imposed when any slight off-specification
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is found, and this will result in a huge loss.
To prevent such contamination, it is particularly
necessary that the various lines be independent or

be mechanically closed with a blind plate.

In addition to the Flash point, there may be cases
of abnormality or off-specification with regard to
Appearance, Moisture content, Distillation, Density,
Viscosity and Pour point, etc., however, in such
cases, if the cause of the problem is contamination,
the extent of contamination is usually very heavy
and serious at some % level, and the cargo quantity

will be remarkably affected.

Generally, the most common cause of contamination
is admixture with a remnant of pre-shipped cargo
due to insufficient tank cleaning.

For shipment of petroleum products, the cargo
may be loaded after the tanks/pipelines, etc. are
certified to be “Well drained” or “Gas freed” after
discharging the pre-shipped in cases where some
admixture of the cargo to be loaded with pre-
shipped cargo is allowable, because both cargoes
are a mixture of many kinds of hydrocarbons. In
such cases, it is necessary to check the physical
properties, and it is recommendable only to use
such a procedure for cargoes of the same or close
fraction. Otherwise, there will be a serious problem,
even if there is only a slight remnant of the pre-
shipped cargo in the pipeline etc., especially when
the quantity to be loaded is not so large and both
cargoes are different in quality.

In addition to the above, in case of their being
strict control as to trace impurities such as Sulfur
or Mercury content, etc., it is also necessary to
check the level of those elements in the pre-
shipped cargo.

As to another causes, there is always a possibility
of mixing with other cargo in adjacent tanks on
board through cracks/pin holes of the tank bulkheads
and/or because of leakage through a valve due to

malfunction or mis-operation, etc.

In cases of water contamination, there is a difference

in the nature of damage between seawater and
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fresh water contamination. Both kinds of water
can be separated off in a storage tank, and in the
case of fresh water, the cargo can be reconditioned
by draining off the bottom water. However, in case
of seawater contamination especially of naphtha,
which is used as an intermediate material in the
chemical industry, serious problems might be
caused by remaining trace amounts of chloride
ion, which might cause deterioration of the
processing plant itself or chemical catalyst in it.

The water content in lubricating oil and its base
oil is strictly controlled at around several 10 ppm,
as in fine chemicals, and contamination of lubricating
oil with chloride is also strictly prohibited, as it is
in naphtha for industrial use, because contaminated
oil would cause damage in the internal combustion

engines or other apparatus in which it is used.

Possible sources of water contamination are water
used for tank cleaning that remains in tanks
and/or pipelines that enters through small gaps in
the hatch lids or ventilation lines due to rough sea
during the voyage, and water that leaks from
heating lines in the tanks, etc.

To prevent such damage, it is necessary to
completely drain all the water from the tanks and
pipelines by opening all the drain nozzles, and/or
to install a proper drain nozzle in a pocket in any
lines, if necessary. To reduce chloride ion
contamination, it is effective to rinse the tanks
and lines with fresh water at the final stage of
tank cleaning before loading the cargo.

To prevent seawater and/or rain water ingress in
transit, it is effective to apply a water proof cover
and/or sealing paste made of silicon rubber on all
openings on deck, such as manholes, gauging
hatches and ventilation nozzles.

For prevention of leakage from heating lines in
tanks, it is recommended to conduct leakage tests
periodically or pressure tests before loading

cargo.
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Factor of damage to fluid cargo

Contamination

Prevention

% Even if the cargo has a close fraction, it is recommendable to carry out tank cleaning with water.
% Especially, for cargo with a higher pour point, it is recommendable to carry out tank cleaning with hot
or warm water.

* It is recommendable to apply water proof sheet cover on the deck openings.

%It is recommendable to apply silicon paste, etc. sealing on the lids of deck openings.

%It is recommendable to maintain the inner pressure slightly higher than ambient pressure.

% The ventilation line system should have a drain nozzle and it is recommendable to keep the ventilation
valve closed.

%It is necessary to completely drain and dry up the tanks on completion of tank cleaning.

%It is recommendable not to use a common line system.

%It is recommendable not to use a common ventilation line system.

%1In case of using a common line system, all the tanks and line systems should be isolated with
double valves.

It is recommendable to maintain the inerting gas scrubber system in good order.
%It is recommendable to take care that there is no dirty carbon substance adhered in/on the inerting
system.

%It is necessary to apply a suitable tank cleaning method.

% In case of sensitive cargo of which the quality can be affected by even a trace of contaminant, it is
recommendable to restrict allowable previous cargo and/or to use a ship or tank that is exclusively
used for the nominated cargo.

% In case of cargo which is sensitive to chlorine content, it is recommendable to flush with pure water or
deionised water at the final stage of tank cleaning.

%It is recommendable to apply water proof sheet cover on the deck openings.

%It is recommendable to apply silicon paste etc. sealing on the lids of the deck openings.

%It is recommendable to maintain the inner pressure slightly higher than ambient pressur.

% The ventilation line system should have a drain nozzle and it is recommendable to keep the ventilation
valve closed.

%It is necessary to completely drain and dry the tanks on completion of tank cleaning.
* Heating by steaming is effective.

%It is recommendable not to use a common line system.
%It is recommendable not to use a common ventilation line system.
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Contamination of chemical products

Chemical products are generally very fine, with
99% or more purity, and the unit price is also very
high, and further, because they are often used for
manufacturing other more valuable chemical
compounds such as intermediate or final products,
it is generally required for chemical products to
be handled with much higher quality control than
petroleum products.

Especially, chemical products for food additives,
cosmetics and pharmacy products which directly
affect the human body, must be handled with
extremely strict quality control. As almost all
chemical products are classified as poisonous
and/or toxic, improper admixture in raw materials
causes very serious problems in the food and
pharmacy industries.

So, the contamination with foreign substances is
controlled at ppm levels, and even very slight

contamination can become a problem.

There are several kinds of contamination damage,
such as mixing with previous cargo or other cargo
on board, and water contamination, as for petroleum
products. And the most frequent case is mixing

with previous cargo.

For instance, the permanganate time test (chameleon
test)

sharply by slight amounts of monomers such as

of methanol or acetone can be affected

and methyl methacrylate at
And ultraviolet test of
ethylene glycol, etc. is also very sharply affected

styrene monomer,

around O0.1ppm levels.

by aromatic compounds such as benzene, toluene,
etc.

In this connection, some cargo is very sensitive to
some particular chemical compound and/or groups,
and therefore cargo owners sometimes designate
a particular procedure for tank cleaning and/or
tank inspection before loading, and further, they
sometimes restrict the allowable pre-shipment

cargo of the vessel nominated.
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There are too many unsuitable combinations of
pre-shipment cargo and the cargo to be loaded to
list up here, and there are some cases when it is
very difficult to conduct sufficient tank cleaning
within a limited period, so it is considered to be
necessary in practice not to allow some

combinations.

To prevent contamination with the previous cargo,
it is important to carry out suitable tank cleaning,
taking the nature of the previous cargo into
consideration. That is, factors such as water
solubility, vapor pressure and viscosity of the
previous cargo should be checked and tank
cleaning should be carried out using the appropriate
procedure, temperature, type and volume of cleaning
solvent and so on.

To confirm the condition after tank cleaning, it is
useful to carry out the “Wall wash test (WWT)”
and the “1st foot sampling and analysis” .

For WWT, a proper solvent is sprayed on to the
tank wall after tank cleaning, and the solvent is
collected and tested. Pure water, methanol and/or
toluene, etc. are commonly used as solvents, and
tests for chloride, miscibility with other solvent,
Chameleon test and/or UV test are carried out in
accordance with the nature of the previous cargo,
cargo specifications and so on.

As the 1st foot sampling and testing requires trial
of loading up to one(1) foot cargo level, it is
necessary to decide in advance among the parties
concerned, such as the cargo owner, supplier, etc.
how to dispose of the cargo and who will bear the
costs if it fails the test.

To prevent further problems, it is recommendable
not to use any common cargo facilities such as
pipeline systems and pumps, but to arrange an

exclusive facility in case of need.

For ocean going vessels, an independent tank
system called a “1 tank-1 pump-1 line” system is
getting popular, and each ventilation line, and
bypass in cargo line are kept isolated from the

other cargo line by means of blind plates, or
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disconnection at some flange joining point.

If it is difficult to prevent contamination by such
normal procedure, the vessel itself might be
nominated for exclusive use for a particular kind

of cargo.

The problem of chemical products’ contamination
with seawater and fresh water is basically the
same as that of petroleum products’ . However,
because of the strict quality control required,
generally speaking, most chemical products are
handled with care more than petroleum products.
For instance, it is required for some chemicals
that have high reactivity with water or moisture,
such as tolyrene diisocianate (TDI), methylene
diisocianate (MDI),

tanks with dry nitrogen gas before loading.

it is required to purge the

To be continued.
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