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Introduction

Knowing oil density is not only important but rather essential. To any oil

processing unit, be it small scale or a large one, the accuracy of the base property
carries to each and every aspect of the processing of the oil; |like its extraction
and storage as well as its packaging and prices. The density is used to determine
the quantity of oil that can be recovered as well as how the oil reacts when in
the storage tank besides the weight of the oil to be transported or purchased.
To the processor and the farmers in the tropical areas where temperature variations
are a norm, not setting into consideration the density of the oil would cause hefty
financial losses. |t is the aim of GQ Agri to gain a clear picture as to how the

density of oil is relevant in the processing of vegetable oil and why it is very

important to have a precise density measurement in the daily process

@ A G R I GQ Agri is committed to providing efficient and reliable agricultural processing

equipment to farmers and agricultural processing entrepreneurs around the wor |d.

Web: smallagrimachinery. com Email: admin@smal lagrimachinery. com 2



Oil Density and Its Relationship to
Temperature

Oil density does not remain constant, since it varies according to temperature.
Oil expands with increase in temperature and this lowers its density. Although
that might sound |ike simple physics, it is easy to underestimate and effects can
be quite dramatic. As an example, soybean oil density may drop by 12 - 15 kg/m® when
the temperature changes between 15° C and 60 ° G, which is a demonstration of how
sensitive vegetable oils may be to temperature. This relationship is required in
measur ing the oil in the measurement exercise meant to package or market the oi l
especial ly where the oil isdealt inweight. When there is no control or observation
to the temperature conditions during measurements, then it may |ead to unstructured
product measurements, complaints by clients, and culpable violation. This is

critical in particular with vegetable oils that may tend to act differently

depending on the type and the temperature
The rule of thumb is simple:

® Higher temperature = Larger oil volume = Lower density

Relative and Absolute Densities of
Vegetable Oils

The concept of the oil density can be more thoroughly understood when you have
to learn the nuances existing between relative density (also referred to as
specific gravity) and absolute density. Although the terms go together, they cannot

be used interchangeably with regards to the technical nature.

Relative density is a ratio of density of the oil to the density of the water at

the same temperature. When the ratio is less than 1, then the oil will be floating
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on the water like all the edible oils. This is the reason as to why majority of

the oils float on top during the separation or settling period in processing.

Absolute density, in its turn, is what the actual mass of oil is per unit volume
is, usually measured in kilograms per cubic meter (kg/m® ). This number is applied
in practical applications like oil weight determination, the size of tanks or

volume/mass conversion

Even a smal | difference in relative density e. g. 912 kg/m® as compared to 926 kg/m
3 can make a significant difference in major operations, more so when we are
handling tens of thousands of liters. To the mid-sized oil producers such

differences do not only affect theoretical yields, but very real economic margins

and equipment settings

Typical Density Values for Common Edible
Oils

Vegetable oils usually have a density of 0.91-0.93 g/cm® at a common room

temperature (15-25 ° C). This difference may not appear big but when the volume
changes by a difference of 0.01 of the density, the matchup can be enormous in
terms of bulk storage and packaging, and hundreds of |iters of the product might

be counted incorrectly.
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These are some standard examples of density of common vegetable oils:

0il Type Measurement Temp (° Relative Density (g/cm?®)
C)
Palm Oi | 50 0.915
Peanut Oi | 20 0.914
Coconut Oil 40 0.924
Soybean 0i | 20 0. 927
Corn Oi l 20 0.922
Canola/Rapeseed 20 0.915
0il
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Sesame Oi | 20 0.922
Sunflower 0il 20 0.960 (approx)
Olive Oil 20 0.918
Walnut Oil 20 0.918
Almond 0i | 20 0.914
Pine Nut Oil 20 0.920
Castor Oil 20 0. 961
Flaxseed Oi | 20 0.925
Tung 0i | 20 0.917
Mustard Seed Oi | 20 0.915
Cottonseed 0i | 20 0.921
Avocado 0i | 20 0.910
Shea Butter 0il 20 0.912
Basil Seed 0il 20 0.910
Rice Bran 0il 20 0.920
Pumpkin Seed Oi | 20 0.922
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Safflower Oil 20 0.920

Black Seed 0i | 20 0.920
Macadamia Oi | 20 0.911
Brazil Nut Oil 20 0.918

These values are for reference only. Factors such as crop variety and harvest

qual ity can cause slight fluctuations in the density readings

How to Accurately Calculate Oil Volume
and Weight Based on Density

Its simple formula which is used in the calculation of oil weight is simple as

fol lows:
® Weight = Density X Volume

An example is to determine the weight of a 100 |iters of sunflower oil that had

a density of 0.92 g/cm®, do the following:
® 100L X 0.92 g/cm® = 92 kg.

The calculation plays acritical role in getting the correct weight of oil stored,
transported and sold, when the product is sold based on its weight. The improper
measurements might cause losses or regulatory problems. By having accurate
temperature conditions duly recorded when measuring the density, it will be
possible to accurately estimate weight and volume which is of essence in cost

estimate and sale exercise.

In the agricultural processing sector, the use of density calculations is a

significant process that when understood by an enterprise, it promotes a lot of
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cost control and minimization of errors during a bulk transaction

Why Understanding OQil Density is
Important in Vegetable Oil Processing

Oil density of the vegetable oil is very critical in numerous oil processing chain
stages. In the extraction process to the packaging process, substantial knowledge
of the density results in an efficient and consistent filtration, sedimentation

and product weight.
® Influencing Filtration and Sedimentation Efficiency

In case oil has to be retrieved out of the seeds of sunflower, castor, or flax,
the density of the oil directly has an effect on the behavior of solid impurities
The sparser oils will be more apt to break apart the contaminants enhancing

filtration and cutting the processing time.
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® Establishes the Packaging Design and Filling Weight

Two containers of equal volume may weight differently even in case of oil density.
The omission of consideration of oil density during filling process may result
inunder filling or over filling of the packages, resulting in losses or regulatory
difficulties. This helps to get uniformweight and qual ity by the proper regulation

of the filling system according to the density of the vegetable oil.

® |Impacts Bulk Sales Volume—to—Weight Conversion

To those companies that bulk or buy raw materials by weight, especially oil, the
density of oil is needed to make a correct calculation on the results produced
and the expected cost. This becomes particularly relevant in South America,

Southeast Asia, and Africa whereby such oils as soybean, peanut and palm are

normal ly harvested.

Conclusion
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The density of oil is very crucial to the existence of any oil mill since it has
direct influence on various facets of the production process, the extraction,
filtration, storage and packaging. Regardless of whether you are deal ing with palm
oil, coconut oil, peanut oil or oils such as other vegetableoils, it is an important
factor to know how temperature affects oi |l density and being aware of the variations
of the various oils density is the secret to reach consistent and accurate
measurement of products. Bad measures of the density may cause great financial

loses, inefficiency of the operations, and problems with the regulations

Inaddition, precise applicationof oil density during filling and packaging should
be done to secure the right weight calculations, thus preventing chances of any
overfills or underfills. In buying or selling oil in large quantities or

commodities purchased based on mass or sold on weight basis, an idea of the density
of oil will enable one to calculate the cost of different quantities in an exact

manner and this enhances overall profits

With the understanding of these major concepts oil processors are able to gain
greater organizational control over their production processes, more optimized

utilization of available resources and better bottom Iine.

About us

GQ Agri is specialized inoffering extensive oi |l press machine solutions to various
operation requirements. As a company that has been involved in processing of oil,
we are aware of the implications that come with right selection of oil press so

that you can perform optimal ly and to ensure that your product is of good quality.

Our experts will be with you through the entire process regardless of whether you
are processing palm oil, peanut oil, soybean oil, and any other oil seeds
Whether you are intending to set up your own oil mill, or would like to know how
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to ensure you get the best out of your current oil mill, GQ Agri has highly technical
input on how to design your own oil mill, how to design the optimum choice of oi l
seed press machine, and how to structure the profitability of your business. It
is our team that is willing to help you with individual consultations and valid

equipment proposals so that your processing line can work properly.

Having aimed at providing high products qual ity and effective after sales services,
we also provide easily accessible spare parts or keep your oil mill moving without
stopping. To the people who may be interested in establishing a new oil process
business, we share with them expert advice on how to set up the business inclusive
of the structure of operations, the kind of machines to be used and the

profitability they want to get.

Please feel free to reach us when you need to know more or to know how we can help
you in choosing the right equipment to use in the oil processing you are involved
in. We will stay by your side to give you the right solutions, and expert guidance

throughout the way.
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