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Improvement of the Process of Cottonseed Oil Refining
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Abstract The process of alkaline refining of cottonseed oil is studied and the methods of increasing the yield of
neutralized oil are offered. It was revealed that during the refining process of cottonseed oil an increase in the temperature of
the process causes a transfer of additional 2,2% oil into waste. It is shown that the neutralized oil yield increases slightly
without drying of hydrated oil, while drying improves the degree of refining.
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1. Introduction

Fats and oils are the organic substances that form an
essential part of the human diet and also are useful in many
industries. As a rule, natural fats and oils contain some
impurities. Their amount and composition vary over a wide
range and depend on the type and quality of oilseeds and
crude oil, the method of oil production and the process for
refining vegetable oil [1-3].

To remove impurities from oils and fats, they use refining
— purification of crude fat/oil from the substances
accompanying triglycerides by hydration, neutralization,
bleaching and deodorization [1, 4-6].

Any method of removal of phosphatides and free fatty
acids should satisfy the maximum selectivity of interaction
of these components with reagents. The processes of
hydration and neutralization are performed so that to
guarantee the highest rate of reactions, minimal interaction
between reagents and glycerides, fast and complete
separation of formed phases, and the maximum extraction of
neutral fat from the products of hydration and neutralization
[4,6,7].

In the technology of vegetable oil refining, the most
frequent violation of the technological conditions of alkaline
neutralization of free fatty acids is the violation of the
temperature conditions of 0il cooling before feeding of alkali
[7, 8]. In this connection, it was important to examine the
effect of the temperature factor on the cottonseed oil yield.

2. Methodology

Cottonseed oil refining was carried out in laboratory.
We used crude cottonseed oil having acid value of 10 and
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5 mg KOH/g oil. The acid number is a common parameter in
the specification of fats and oils. It is defined as the mg of
KOH required to neutralize the fatty acids present in 1g of oil
[9, 10]. This indicates the degree of purity of fat, which is
purer with lower values of this number.

The concentration of NaOH required for neutralization
was 200 g/l, excess — 100%. Neutralization was performed,
and the percentage yield of neutralized oil was determined.
There was also carried out the hydration of crude cottonseed
oil with the aim to study the influence of the hydrated oil
moisture on the neutralized oil yield.

Water content or moisture content describes the quantity
of water contained in an oil sample [11]. It is expressed in
terms of the mass of water per unit mass of crude oil (often as
a percentage). The measurement of water content was made
using a known volume of crude oil and a drying oven.

3. Results and Discussion

It should be noted, that experimental studies performed
even with periodic method of cottonseed oil refining, will
clearly set the value of technological parameters for the
neutralization of cottonseed oil [6, 12]. The former is a
temperature of the oil supplied to the refining. It is
particularly important that the oil after receiving it (when
leaving the forpress) should be cooled immediately to
temperature 20-22°C.

The obtained results shown in the Fig. 1 confirm the
inadmissibility of increasing the temperature during the
neutralization of cottonseed oil, since this factor causes a
transfer into waste of additional 2,2% of neutral oil.

Though, it is obvious that, with choosing the
corresponding optimal conditions of alkaline processing of
oil, complete or partial removal of phosphatides, as well as
complete or partial inhibition of their emulsifying action
must lead to the increase in the raffinate yield during alkaline
refining of cottonseed oil [12, 13].

In this work we held an experiment which allowed us to
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reveal one of the main causes lowering the effect of the
removal of phosphatides before alkaline neutralization. The
experimental results are listed in the table 1.

The analysis of the obtained results showed that the
absence of the effect of removal of phosphatides could be
observed in case when, with subsequent alkaline
neutralization of hydrated cottonseed oil, excessive water
well distributed in cottonseed oil that was introduced into it
during hydration was not removed before the alkaline
neutralization. When the additionally dried hydrated oil was
neutralized, the cottonseed oil yield increased by 2,7-3,8%.

Without drying of hydrated oil the increase in the refined
cottonseed oil yield after preliminary hydration was no more
than 0,5-0,9%.

Achievement of a more considerable favorable effect for
the raffinate yield with the removal of dispersed water from
the oil can be explained by the fact that, at the moment of
soap formation in the interphase layer, part of water
molecules could resolve in the oil which would be
accompanied by a decrease in their concentration in the
interphase layer (in the reaction sphere). The decrease in the
concentration of water molecules in the interphase layer
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prevents the reverse hydrolysis reaction of formed soap
molecules [12].

We can also suppose that removal of water molecules
from the oil layer would weaken the impact of alkali
molecules on the molecule of triglycerides and hence their
saponification.

The described experiment shows that the maximum
removal of phosphatides from oil by hydration and
subsequent removal of moisture from the hydrated oil is an
important technique reducing the adverse effect of
phosphatides on the refined oil yield.

4. Conclusions

During the process of neutralization of cottonseed oil, it
was determined that an increase in the process temperature
causes the transfer into waste of additional 2,2% of neutral
oil. During neutralization of additionally dried hydrated oil,
the cottonseed oil yield increases by 2,7-3,8%, whereas
without drying — by no more than 0,5-0,9%.

Table 1. Effect of excessive moisture on oil refinability

Index standards for oils
Qualitative ) neutralized after ) neutralized after
o neuFrallzed hydration C[NaOH] = neuFrallzed hydration C[NaOH] =
fniees unrefined without 200 g/l; excess — 100% | wnrefined | without 200 g/l; excess — 100%
of oil oil preliminary Iditionall oil preliminary dditionall
hydration not dried | 2 1tionally hydration not additionally
dried dried dried
Acid number,
. 10,0 0,25 0,25 0,25 5,0 0,3 0,2 0,2
mg KOH/ goil
Mass fraction of
phosphatides, % 3,0 traces - - 1,5 traces - -
Water content, % 0,2 0,2 0,5 0,15 0,2 0,2 0,4 0,1
Yield, % - 87,5 88,4 91,3 - 88,3 88,8 91,0
1 o
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Figure 1. The influence of temperature on the yield of neutralized oil
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