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Code of practice for the storage and transport of edible fats and oils in bulk

0. Foreword

Fats and oils deteriorations such as oxidation, hydrolysis, and contamination can occur during
handling, storage and transportation. To maintain oil and fat safety and quality, it's crucial to prevent
these deteriorations by inhibit deterioration pathways which are influenced by different factors
including oil/fat type, refinement status, and impurities.

This code is therefore prepared to guide the handling, storage and transportation of edible fats and
oils in bulk.

In preparation of this standard considerable help was derived from;

CXC 36 — 1987(amended in 2022): Code of practice for the storage and transport of edible
fats and oils in bulk, published by the Codex Alimentarius Commission.

1. Scope

This code of practice applies to the handling, storage and transport of all crude or processed edible
oils and fats in bulk.

2. Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

3. Terms and definitions
There are no terms and definitions applicable for this code
3.1 hydrolysis

chemical process where triglycerides (fats and oils) are broken down into their constituent fatty acids
and glycerol in the presence of water, which can be catalyzed by acids, bases, or enzymes like
lipases.

3.2 contamination

presence of unwanted and potentially harmful substances in food, making it unsafe or unfit for
consumption, and can be caused by biological, chemical, or physical factors

3.3 oxidation

chemical process where oil reacts with oxygen, leading to degradation and undesirable changes in
fats and oils properties like increased viscosity, acidity, and the formation of sludge and varnish

3.4 1S0O tanker
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containers made of stainless steel and are surrounded by various types of protective layers used to
transport liquid in bulk and are made based on ISO standards.

3.5 bulk

mass or size of something large.

4. Storage and Transportation
4.1 Tanks
4.1.1 Land storage tanks

The most suitable shape is the vertical, circular cross-section tank with self-supporting fixed roof,
preferably conical in shape. Where possible, tall, narrow tanks are preferred to minimise the surface
areas of the contents and, therefore, to minimize contact of the oils or fats with air and the oxygen it
contains. Tank bottoms should be conical or sloped (with a sump) to facilitate draining.

All openings such as manholes, inlets, outlets, draining out points, etc. should be made such that they
can be locked and/or effectively sealed.

For each installation, the total storage capacity, size, and number of tanks need to be related to the
size and frequency of intakes, rates of turnover and the number of different products handled, etc.

4.1.2 Ship tanks

The economics of bulk transport requires that a range of cargoes can be carried on one vessel and
tank capacities generally vary between 200 to 2 500 tonnes.

Ship tanks differ from land tanks and complete segregation of tanks is achieved by using individual
pumps and line systems, each tank having its own dedicated pump and line system.

Mild steel tanks should preferably be coated to prevent attack or corrosion of the mild steel by the
cargo. The coating should be approved for contact with food. The trend towards the use of stainless
steel for tank construction will remove the need for tank coatings.

Damage to coatings can be caused by abrasion or by using unsuitable cleaning methods leading to
local corrosion. The tanks should always be inspected before a cargo of oil or fat is loaded and, if
necessary, repairs to the coatings should be carried out.

Ships employed in the trade tend to be categorised as follows:
(a) Bulk tankers:

These range from 15 000 to 40 000 tonnes and have a varying number of different sized tanks,
usually with inter-connected valves. They are best suited for the carriage of single oils, in large
volumes, where they can be loaded with valves open for fast receipt of the cargo and easier trim of
the vessel.

(b) Parcel tankers:

These are more sophisticated ships, mainly in the 15 000 to 40 000 tonnes range, designed to carry a
variety of different but fully segregated bulk liquids. Each tank may have one of a number of different
coatings to suit a particular kind of cargo and each tank, or small group of tanks, will have its own
dedicated pipelines and pumps.

(c) Coasters:
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The classes of vessel referred to above are ocean-going ships that service the major ports of loading
and discharge. In addition, there are many small coasters, generally between 750 and 3 000 tonnes,
that cover short sea voyages. They are also frequently used to handle transhipment from ocean-going
vessels.

(d) Container vessels:

As the name implies, these ships are purpose built to carry containers of uniform dimensions for
convenient stowage. They ply between container terminals, whilst the containers themselves can be
filled and unloaded at whatever other, frequently inland, point/s may best suit the goods and parties
concerned.

4.1.3 Road and rail tankers and bulk liquid containers (ISO tank containers)

Road and rail tankers and bulk liquid containers (ISO tank containers) used to transport oils and fats
overland. Where the oils and fats are fully refined and deodorised for direct human consumption, the
tank is normally of stainless-steel construction or mild steel coated with epoxy resin.

4.1.4 Materials

a) All materials used in the construction of tanks and for ancillary equipment (including heating
facilities) should be inert to oils and fats and should be of food grade

b) Copper and its alloys such as brass, bronze or gun metal should not be used in the construction of
the storage installation or in a ship or road/rail tanker used for transport that has contact with the oils
or fats such as piping, pipe connections, seals, valves, heating coils, strainers, pumps, temperature
gauges or in sampling apparatus. Temperature gauges containing mercury should not be used.

Glass equipment and glass sample bottles should be avoided in situations where breakage might lead
to contamination.

4.1.5 Heating facilities — tanks

All tanks for solid, semi-solid and high viscosity oils and fats should be installed with heating facilities
(see also Section 4.1.7) so that the product is liquid and homogenous when transferred or unloaded.
Heating coils should be of stainless-steel construction. Heating coils constructed from alloys
containing copper are not permitted.

Use of means of heating should be by design, construction, and procedures, such as to avoid
contamination and damage to the oil. Recommended means of heating are as follows:

a) Bare hot water pipes

Heating by hot water (about 80 °C) circulated through coils is the best procedure because it is least
likely to cause local overheating. Coils should be self-draining or mechanical or vacuum pump
draining.

b) Bare steam pipes

Heating by steam with pressure up to 150 kPa (1.5 bars) gauge (temperature of 127 °C) can also be
used. Coils should be self-draining or mechanical or vacuum pump draining.

The heating coils should rest on supporting legs about 7.5 cm (3") above the base of the tank. Some
operators prefer supporting legs 15 cm (6") or 30 cm (12") high (to facilitate cleaning and to improve
heat transfer to the oil). Vertical hairpin coils or side heating coils installed on the tank walls should
also be provided. As a guide, a coil area of about 0.1 m2/tonne of tank capacity is required if the fat
has to be melted, but 0.05 m2/tonne suffices for heating-up purposes. The total coil length is normally
divided into two or more separate coils, of a length suitable to avoid excessive accumulation of steam
condensate.
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c) External heat exchangers

These provide uniform heating and may be used as an alternative to other heating systems in cases
where the product is required to remain liquid and pumpable in the tank.

External heat exchangers should satisfy the requirements of all means of heating with respect to
design and construction such as to avoid contamination and damage to the oil. There should be
procedures in place to detect incidents of leakage should they occur.

Although hot water and steam are the preferred means of heating, other substances may be used on
the basis of safety and risk evaluation and inspection procedures. Upon request by the competent
authorities, evidence may be required to demonstrate that the heating media employed have been
properly evaluated and safely used.

4.1.6 Heating facilities — road and rail tankers and ISO tank containers

For solid or semi-solid fats and high viscosity oils, road and rail tankers and ISO tank containers,
where fitted with internal heating coils, these should be of stainless steel which can be coupled to a
source of hot water or low-pressure steam (pressure up to 150 kPa [1.5 bars] gauge).

4.1.7 Storage tank and road/rail tanker insulation

Storage tanks, tankers and containers should preferably be insulated, particularly in temperate and
cold climates. Insulation is usually fitted externally and must be designed to avoid the absorption of oil
or water. Insulation material should be impervious to oils and fats properly evaluated and safely used.

4.1.8 Control of temperature

All ships and storage tanks with heating facilities should be equipped with temperature sensors and
control devices to prevent overheating of oil in the tank and associated lines. Thermometers must be
carefully sited and away from heating coils. It is useful to have automatic recording type thermometers
to provide records of temperature control. The recorder should be installed in a conspicuous location
such as the supervisor's office or the ship's operations room.

4.1.9 Protection from aeration

Pipelines and their connections should be designed so that admixture with air is avoided. Filling can
be done from the bottom or over the top of the tank with the pipe leading to near the bottom to avoid
cascading to prevent aeration. It is preferable to clear the pipeline leading to the tank by a "pigging"
system and/or by the use of inert gas. However, if air is used a suitable means must be provided to
prevent it being blown into the oil in the tanks.

4.1.10 Inert gas protection

Ships and storage tanks used for high quality products or for long storage periods should preferably
have facilities for sparging and blanketing with inert gas of appropriate purity.

4.2 Pipelines

4.2.1 Materials

Materials used in pipelines should be of food-grade as described in Clause 4.1.4.
4.2.2 Flexible hoses

All flexible hoses used to connect pipelines during loading and unloading must be of inert material, be
suitably reinforced and be of such a length to make cleaning easy. Exposed ends should be capped
when not in use. Couplings should be of stainless steel or other inert materials.

4.2.3 Insulation and heating
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In temperate and cold climates, pipelines used for oils and fats which may solidify at ambient
temperatures should preferably be lagged and also provided with heating, for example by steam
tracing lines or electrical heating tape. When clearing pipelines in such climates, steam may be used.

5. Operations
5.1 Loading and unloading
5.1.1 Heating up

Before transfer, solid, semi-solid and high viscosity oils and fats in storage tanks, shore tanks, ship
tanks and road and rail tank cars should be heated slowly so that they are liquid and completely
homogeneous. Heating should start at a time calculated to give the required pumping temperature
without ever exceeding the maximum rate of 5 °C over a 24-hour period. If steam is used, the steam
pressure should not exceed 150 kPa (1.5 bars) gauge to prevent localised over-heating. The coils
should be covered completely before heating of the tank begins.

5.1.2 Temperatures during storage and transport

To prevent excessive crystallisation and solidification during short-term storage and shipping, oil in
bulk tanks should be maintained within the temperature ranges given in Table 1 in Annex A.

The temperatures apply to both crude and refined oils in each grade.

The temperatures are chosen to minimise damage to the oil or fat. Some crystallisation will occur, but
not so much as to require excessively long heating before delivery. Thus palm oil stored at 32°C—-40
°C will require about three days heating at 5°Cover a 24-hour period to bring it to transfer
temperature. Long-term storage of all soft oils should be at ambient temperature and heating should
be completely turned off. If the oil, then becomes solid, extreme care should be taken during the initial
heating to ensure that localised overheating does not occur.

5.1.3 Temperature during loading and discharge

The various oil products should be heated up to the temperature shown in Table 1 before transfer.
The lower temperatures apply to low melting point grades, while the higher temperatures are
necessary for higher melting point grades. The temperatures apply to both crude and refined oils in
each type.

Temperature at loading or unloading should refer to the average of top, middle and bottom
temperature readings. Readings should be taken not less than 30 cm away from the heating coils.

Under cold weather conditions, discharge temperatures should be at the maximum of those shown in
Table 1, to prevent blocking of unheated pipelines.

5.1.4 Loading and unloading sequence

Different oils and grades should be kept separate and pumping “new” oil into “old” oil in particular
should be avoided for oxidative quality reasons. It is preferable to transfer different oils and grades
through segregated lines.

Where a number of products are transferred through a common pipeline system, the system must be
cleared completely between different products or grades. The order of loading and discharge should
be carefully chosen to minimise adulteration.

The following principles should be observed:

o fully refined oils before partly refined;
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partly refined oils before crude oils;

edible oils before technical grades;

fatty acids or acid oils should be pumped last; and

special care should be taken to prevent adulteration between lauric oils and non-lauric oils.

5.1.5 The first pumpings of each grade should be collected where possible in separate tanks for
quality checks.

5.2 Cleaning

In addition to what has been said above, if steam or water is used for cleaning, the system must be
drained and completely dried before oil is handled. A pipeline “pigging” system should be provided at
each storage installation. If detergents or alkali are used, all surfaces with which they have been in
contact should be rinsed thoroughly with fresh water to ensure that no residues remain.

5.3 Maintenance

Regular maintenance checks should be made, preferably as part of a properly planned maintenance
programme. They should include functioning of steam pressure regulation valves; all steam supply
valves and steam traps for leakage; thermometers, thermostats, recording thermometers, weighing
equipment and any gauge meters for function and accuracy; all pumps regulated by thermostat for
leakage; integrity of tank coatings; hoses (internal and external) and condition of tanks and ancillary
equipment.

5.4 Others
There must be clear marking or identification systems for the pipelines and storage tanks.

The condition such as cleanliness of storage tanks, road tankers, ship's tanks and pipelines should be
inspected by a suitably qualified superintendent for every loading or unloading of oil and written
reports provided.

The receiver may wish to keep tank sediments separate from the bulk.
Records of the ship's heating log should be provided.
Ship loading samples, properly marked and sealed, should be delivered as required by the contract.

The three previous cargoes carried in a ship's tank should be declared to the charterer and the
records made available to all parties involved. The provision should be part of all shipping contracts.
In addition, authorities may wish to see evidence of previous cargo details.
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Tablel: Temperatures during storage, transport, loading and discharge

Storage and bulk shipments

Loading and discharge

Oil or fat Min °C Max °C Min °C Max °C
Castor oil 20 25 30 35
Coconut oil 27 32 40 @ 45 @
Cotton seed oil Ambient Ambient 20 25 @
Fish oil 20 25 25 30
Grapeseed oll Ambient Ambient 10 20®
Groundnut oil Ambient Ambient 20 25 @
Hydrogenated oils | Various - Various -2
lllipe butter 38 41 50 55
Lard 40 45 50 55
Linseed oil Ambient Ambient 10 20
Maize (corn) oil Ambient Ambient 10 204
Olive oil Ambient Ambient 10 204
Palm oil 32 40 50 55
Palm olein 25 30 32 35
Palm stearin 40 45 60 70 ®
Palm kernel oil 27 32 40 @ 45 ()
Palm kernel olein | 25 30 30 35
Palm kernel 32 38 40 45
stearin

Rapeseed/low Ambient Ambient 10 204
erucic acid

rapeseed oil

Safflower oil Ambient Ambient 10 20 @
Sesame oil Ambient Ambient 10 20@
Shea nut butter 38 41 50 55
Soyabean oil Ambient Ambient 20 25 @
Sunflower oil Ambient Ambient 10 204
Tallow (for Ambient Ambient 55 65
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voyages of 10
days or less)

Tallow (for 35 45 55 65
voyages of more
than 10 days)

Notes

@) For warmer climates, the loading and discharge temperatures for coconut oil and palm kernel oil
are min 30 °C, max 39 °C or ambient temperature.

@ Hydrogenated oils can vary considerably in their slip melting points, which should always be
declared. It is recommended that during the voyage, the temperature should be maintained at around
the declared melting point and that this should be increased prior to discharge to give a temperature
of between 10 °C and 15 °C above that point to effect a clean discharge.

@) Different grades of palm stearin may have wide variations in their slip melting points and the
temperature quoted may need to be adjusted to suit specific circumstances.

@ It is recognised that in some cases the ambient temperatures may exceed the recommended
maximum figures shown in the table

For Codex Alimentarius List of acceptable previous and cargoes and Codex Alimentarius list of
banned immediate previous cargoes should be as per the CXC 36.




