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General 

Excellent experience gained over the last years on Edible oil refining and 

oleochemical plants further reinforces our commitment to offer innovative and eco 

sustainable solutions for both edible and inedible oil processing plants. 

Our ability to design in this field is represented in the following pages which show 

our concepts of single unit or multi purpose unit. 

We assist customers in the project 

development and realization process – from 

the preliminary research, feasibility study, 

conceptual design, technology selection, 

assignment of tasks specification to the 

detailed engineering design, procurement, 

construction, commissioning & start-up, 

maintenance & optimization and personnel 

training. 

This unique focus allow us to develop 

services to trigger process improvement, 

providing a range of " Services to Compete". 

In this manner, with market conditions ever 

changing, we offering the engineering 

services at an extremely affordable price. 

Our specific solutions for specific projects  are 

the activities that are carried out in close 

collaboration with the customer in order to 

identify the best applicable technology and  

optimize investment profitability. This is our 

best and innovative proposal to our partner. 

We are actively investing in upgrading and 

expanding our knowledge, while enhancing 

our design capabilities. 

We  c a n  d e v e l o p  y o u r  i d e a .  
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Oil & Fat Processing 
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Fatty acids are widely distributed in nature as components of lipids, both of 

vegetable and animal origin like liquid (oil) or solid form (fat) and they have long 

been employed in a very wide range of industrial applications as free fatty acids. 

Oleochemical Process 

Today, these major derivatives  are manufactured by fatty acids or fatty acid methyl 

esters. 

The production of fatty acid  generally involves the following  main unit 

operations:  

 Pretreatment 

 Splitting 

 Distillation 

 Fractionation 

IPS Engineering has a proven experience in the plant design and can provide the best process 

solutions in this field.  

Functional foods and Nutrition 
Shortening Substitutes 
Cosmetics and Pharmaceuticals 
Emulsifiers  and De-emulsifiers 
Buffing Compounds 
Soap and Synthetic detergents 
Lubricants and Greases 
Wire Drilling Compounds 
Hydraulic Brake Fluid 
Metal Working 
Candles and Plasticizers 
Resins and  Adhesives 
Alkyds and Protective Coatings 
Printing Inks 
Polyamides and Polyesters 
Paper Coatings and Sizing 
Waxes and Polishes 
Insecticides  and  Fungicides  
Disinfectants and Germicides 

Fatty Acids 
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Before being subjected to splitting, crude commercial fats are sometimes purified 

by removing troublesome impurities, such as minerals, gums, soaps, and proteins. 

The normal procedure is to heat the crude fat and then filter it or treat it with a small 

quantity of sulfuric acid. 

Pretreatment 

We can supply the unit in batchwise operation for capacity up to 100 t/day. 

For poor quality oil, the unit is capable  to remove at least 80% to 90% of the  

impurities . Consumption of Sulphuric acid @ 96%  is only a few kg/t  and 

consumption of wash  water is about 0.2 m3  per ton of oil. 

 

Capability & Performance 

Pretreatment unit block diagram 



6 

IP
S 

E
ng

in
ee

rin
g 

 

 The splitting or hydrolysis  is carried 
out in a continuous countercurrent, at 
medium or high pressure, without 
catalyst, in multi column or a single 
tower depending on the production 
capacity.  

Splitting 

Consumption of low pressure steam ranges from  5  to 6  wt %  and process 
water ranges from 0.5 to .8 m3 per metric ton. Thermal energy required for oil 
heating for column operating  at 30 bar is about 0.2 MMkcal that is supplied 
through diathermic fluid; 
For unit operation plant at 60 bar, supplied by steam, the consumption is about 
16%wt  based on the oil. 

Capability & Performance 

Splitting block diagram 

   

     

  
    

   
    

   
    

    
 
  

 

  
    

     
    

     
    

     
 
  

  
     
          
 
     
                 
     
                              
                    
  

For capacity range from 30 to 100 t/d the cost-effective solution is to use multi 
column operating plant at 30 bar and 230 °C.  

The use of single tower operating plant at 60 bar and 270 °C is recommended for 
up to 100 t/d. Depending on quality of feedstock, process water and operating 
conditions the degree of splitting ranges from 95 to 98 % . 

The high temperature and pressure used permit short reaction time. Full 
countercurrent flow of oil and water produces a high degree of splitting 
The splitting tower is the heart of the process. Most splitting towers have the same 
configuration and basically operate the same way. Depending on the capacity, the 
tower can be 500–1200 mm in diameter and 18–25 m high and is made of 
corrosion- resistant material such as stainless steel 316 or Inconel alloy. 
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Straight Distillation 

Distillation 

The distillation unit has the following features: 
 Degassed and dried feed is fed in continuously 
 The fatty acids are kept in forced circulation and evaporate rapidly.  
 Vapors are washed with refluxed, undercooled distillate and partially 

condense inside or outside the still. 
 Distillate and residue are removed continuously.  
 Light ends can generally be drawn off, so those lower boiling substances 

that impair odor and color can be removed from the distillate.  
 All possible methods of heat recovery are utilized, and computer 

simulation programs can be employed to control process operation. 

Fatty acids from splitting unit contain a series of low-boiling substances, such as 
odor bodies, unsaponifiable matters, aldehydes , water,  together with high-boiling 
components, e.g. unsplit glycerides, phosphatides, soaps,  pitch  and so on. 
These impurities are removed by adequate distillation  in order to obtain a pure 
product with light color and good stability. 
Straight distillation is one of the most effective purification techniques.  lt is an 
economical and successful method of producing high-purity fatty acids. 
In the same unit, good quality fatty acids can also be produced from poor products 
like acid oils from refinery soapstocks for use in soap, paint and synthetic resin 
industries. 
The distillation unit, in continuous operation, is composed of the deaerator, main 
column, residue stripper, falling film evaporators or special heating candles, surface 
condensers and vacuum system. 

Straight distillation unit block diagram 
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Distillation 

We can supply continuous distillation units for capacities from 20 to 300 t/d that can 
also be used for straight  distillation of methylesters  and fatty alcohols. 
 
The straight distilled fatty acid has a purity of 99% with an almost water white color 
and is free of the major impurities. The heavy ends consist of the higher boiling 
components, usually of lower quality, which can either be withdrawn separately or 
recycled directly for redistillation. The residue are polymerized material, which is 
disposed of by blending with heavy residual oil and used as boiler fuel. 
The yield of a fatty acid distillation process is generally a function of the quality of the 
incoming feedstock and of the splitting degree obtained in the previous hydrolysing 
process. A high content of impurities, oxidised fatty acids and unsaponifiables tends 
to lower the yield of distilled fatty acids obtainable. 
Regarding the yield, the following values should be taken into account: 

For ordinary fatty acid with a 
degree of split between 90 and 
97% distillate yield ranges from 
85 to 95%. 
The approximate utility 
consumption per ton of crude 
fatty acid feed for a plant with 
capacity of 100 t per day  is as 
follows: 

To remove low quantity of C6 ÷ C10 
fraction from Coconut oil fatty acid as 
well as obtain only C16 ÷ C18 cut from 
Tallow fatty acid, by a partial 
fractionation, it’s just needed to add 
to distillation unit a simple 
arrangement comprising a cut column 
and an cut surface condenser. 

C6 ÷ C10  
(C14) 

C12 ÷ C18  
(C12 ÷ C18) 

Distillation loss 0.1 ÷ 0.2 % 

Light ends 0.5 ÷ 5% 

Residues <1.6 x impurities 

Acidity of residues 0.5÷15% 

      
     

     
    

       

Thermal Energy (diathermic fluid)  250.000 kcal 

Low pressure steam  130         kg 

Cooling water@ 20°C  15           m3 

Electrical energy  5            kWh 

Export steam @ 3 bar  120         kg 

Capability & Performance Topping column 



9 

References 

General references 
 
O. L.  Brekke in Handbook of Soy Oil Processing and Utilization , Amer. Soybean Ass., 1980. 
F. de  Dardel, Gycerine Purification,  Rohm & Haas, Paris, 1989. 
D. R.  Erickson, and co-workers,  Handbook of Oil Processing and Utilization,  American Soybean Association and 
AOCS, St. Louis, 1985. 
S.  Marash, R. Gubler, and K. Yagi, Fats and Oils Industry Overview- Chemical Economics Handbook,  SRI, Menlo 
Park, California, 2001. 
R.H Perry Perry's Chmical Engineers' Handbook, 6th ed. McGraw- Hill, 1985 
A. E. Rheineck, R. T. Holman et al Progress in the Chemistry of Fats and Other Lipids, Pergamon Press, New 
York1958. 
J. G. Speight Chemical and process design handbook, McGraw-Hill Companies,2002 
D.  Swern (ed.) Bailey's Industrial Oil and Fat Products,  4th ed., Wiley & Sons, New York 1982. 
P. J. Wan andW. Farr, eds. Introduction to Fats and Oils,  AOCS Press, Champaign, Ill., 2000. G. Anderson,  
John Wiley and Sons, Inc,  Ullmann's Encyclopedia of Industrial Chemistry, 6th, Wiley and Sons, Inc,  2002. 
J. Devine, P. N.  Williams The Chemistry and Technology of Edible Oils and Fats,  Pergamon Press, Oxford 1961. 
 Oilseed Processing Symposium 1976,  J. Am. Oil Chem. Soc. 54 (1977) 
 Oilseed Extraction and Meal Processing,  presented at the AOCS World Conference in Singapore. 
 Fatty Acid Technology,  Technical brochure no. 197e/3.91/30, Lurgi AG, Frankfurt, 1991 
 Soap Manufacturing Technology, Aocs Press, Luis Spitz, 2009 

IPS Engineering  

IPS ENGINEERING S.R.L. 
Via Piranesi, 26 
20137 Milano  

Italy 
 

P.IVA/C.F. 06900670966 
 

fax. +39 02 362 156 74 
e-mail. info@ips-engineering.it 

 
www.ips-engineering.it 

IPS is ISO certified in accordance 
with standard UNI EN 9001-2008. 
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