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1. Introduction
From the three main oil modification technologies(fractionation, hydrogenation and

interesterification), interegterification is by far theeasest processto wnderstand and to control.

Theinteregterification processis used to modify the physical properties of the oil or fa Hadby
rearrangingthe fatty acid groups within and between the different triglycerides. It is applied

directly to naturally derived oils or fats, or to hydrogenated or fractionated ails Intereteification

can be induced by chemical or enzymatic caalysts. T he effect can be eithe a randomdsritition
of the fatty acids, corresponding to the lawof probability, or adirected distribution, e.g. by

segragation of the newly formed high melting esters from the reaction mixturethraugh controlled
crydallisation during interederificaion.

2. Chemical process
Therandom chemical processisthemost general goplied. The best known catalystsare alkdi

metds such as sodium, potassum and their alloys and alkoxides sich as sodium methylate or
sodium ethoxide. In order to alow the catalytic reaction to proceed, the oil or oil blendnessto
satidy certan quality ssandards, dependingon thecatalyst used. When alkaline catdydsareus,
care should be taken with weter, free fatty acids and peroxides, asthey destroy the catalytic
activity (talde 1). Faty acidneutralisation and drying is therefore necessary prior totheadition
of the catalyst. Drying under vacuum at high temperaturesand oil prebleaching al reducethe
peroxides, which reinforcesthe catdytic adivity.

Table 1. Inactivation of catalysts by poisons

Poison Catalyst inactivated (kgton oil)
Type Level Na CH;ONa NaOH
W ater 0.01% 0.13 0.3 -
fatty acid 0.05 % 0.04 0.1 0.07
peroxide 1.0 0.023 0.054 0.04
Totd catalyst inactivated 0.193 0.454 0.11
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Theinteregterification reaction can be terminated by adding water to the olution (wet catdys
deactivation), or an acid (dry catalyst deactivation), or by adding aslicate (eg.trysl).

3. Industrial interesterification technology
Interesterification is usually conduded in batch. More modern plantsrun in a semicontinwous

way (figure 1).
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Figure 1. Simplified flowsheet of a semicontinuous chemcial interesterification process

In recent years, some important modifications have been introduced to improvetheoperationand
performanceof interesterification plants. Especially the dosing of the catdys as wdl theoverdl
control of the different successive gages, neutralising, drying, reaction, termination and
postbleaching, haveled to aseriousreduction in utility consumptions and ebove all oil loses.
Nowedays, dl plantsare dedgned for full automatic operation with a minimum of manual
intervention. T his ensures higher production efficiency aswell as safer operation. Random
intereserification isrelativdy smple, and istherefore quite easy to automate.

4. Industrial reaction conditions

Typical indwstrial vduesfor arandom interesterification with sodum methylate catalyst, aeas
follows (table 2). The catalyst conaumptionislargdy determined by the quality of thefesddodk
mateia. Therefore neutralised andbleached oils are preferred, although perfectly dagmmed&
neutralised oils also providea good source for interesterification.
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5. Operating costs for interesterification
Theoperating costsare largely determinedby the oil losseswhich are diredly related to the

catdys consumption. Abou 40% of the operating costsis due to oil loses directly orindrectly
caused by the catalytic sdereactions. It istherefore of utmost importanceto reduce thecadyd

conamptionto a minimum. Today, in modern plants and when using high quality il blends,

preferentially neutralised and bleached catalyst consumption can be as low as0.03-0.05% Asan
example, aloweringof the catalyst consumption from 1 kgper ton of oil Hend to0.5kg redies

the overall operating cost with abou 40% (from eg 38 to 23 ush/ton).

Table 2. Feedstockquality and reaction conditionsfor interesterification

Feedstock

Qil / fat mixture sem —refined ( neutralised / bleached )
-Water : <0.02% prefer. <001 %
-FFA : <0.1% prefer. <0.05 %
-Peroxide value: <3 perfer. <1

-Phoshatides: <0.01% (Pmax.5ppm)

Conditions :
-Catalyst 0.05 - 0.1 % of Na — methylate
-Tenperature 90 > 150°C
-Pressure < 50 mbar absolute

-Reaction time 15 - 60 mn

6. Conclusion

In order to properly respond to the continwoudy changingoil quality standards aswell astothe
ongoing diversification of fatty mattersin both food and non-food produds, existing proess
are continuoudy improved, and newtechnologies emerge. New opportunities are areated
spedally in oil modification processes. The combined useof interesterification andfrationation,
for example isbecoming aserious dternative to patia hydrogenaion. With respect to
interesterification, the quegtion of the extent to which theenzymaic processwill replacethe
chemical one ill remains open. At presmt, the production costsas well as capital inved ment
gill favour the chemical processes, in particular for the production of commodity oils andfas
Today, newchemicd catalysts, with a high selectivity, are under investigation. Thistogetherwith
the fact that chemical processing plants are becoming moreefficient and less polluting goegksin
favour of the chemical route.
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