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Abstract :    

The proposed method separates cosmetic grade liquid lanolin oil readily soluble in mineral oil; from high 

melting hard wax present in wool grease.  A number of solvents were tried considering their melting 

point, boiling point, and density. Solvent to wool grease weight ratios 3-4.5 showed favourable results. 

The solvent recovered can be used in subsequent batches for greater economy. The specifications for 

product liquid lanolin have been evaluated. 

 

Introduction 

The wool grease obtained from scouring sheep’s wool contains wool fat, neutral wool grease and degras. 

Wool fat is a non-glyceride substance consisting of relatively high molecular weight alcohols and acids 

linkage, produced by sebaceous glands in sheep skin. Wool fat has unique properties and finds 

applications in cosmetics, skin care for example in creams, skin oils, lip sticks, moisturizer etc. Because of 

its cost factor, it is normally formulated in mineral oil as carrier for value addition as some part of wool 

grease is not miscible in solution. It is desired to separate wool grease in to lanolin soluble in mineral oil; 

and non-soluble waxy part. 

The solvent composition plays important role. It is observed that the higher the ketone proportion, lower 

is the cloud point of the extract fraction and lower the yield. The higher the hydrocarbon fraction, the 

higher the yield and the higher the cloud point. The cloud point of an extract obtained with this solvent 

mixture has been found to correlate closely with property of miscibility with mineral oil. The end use 

may need greater miscibility, where as economic considerations may need higher yield, even at reduced 

miscibility.  

The objective of this study is identification of efficient solvent/s for desirable yield and tolerable cloud 

point for maximum product liquid lanolin. 

Experimental 

Ultra cryostatic liquid bath containing ethylene glycol enabled to operate from -60°C to +150°C. For 

fractionation to separate liquid lanolin from wax part, mix one part wool grease with 3-4 parts solvent 
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comprising at least 20% by volume C6 to C8 hydrocarbons ( n-hexane, cyclo-hexane, heptanes etc.) and at 

least 40% by volume of at least one ketone member (MEK, DEK, MIBK etc.). Wool grease was charged to 

heat to 40-45°C and is mixed with solvent. Crystallizer temperature is controlled by brine supply as 

heating or cooling medium. At first, hot brine at 60°C is circulated to warm mixture wool grease and 

solvent gradually until clear solution results at ≥ 40°C in 15-30 minutes agitation. Heat mixture to 40°C-

45°C to maintain warm for 20-30 minutes for getting very clear solution. Then cool the mixture slowly at 

rate ≤ 10°C/hr until heavy fraction is precipitated leaving oil light fraction having cloud point is not higher 

than 19.°C. Light fraction is miscible with mineral oil cloud point and pour points.  

Table :  Solvent usage policy in this study 

Solvents MW MP BP ρ 

Di ethyl ketone (DEK) 86 - 39°C 101°C 0.815 

Methyl ethyl ketone (MEK) 72 - 86°C             79.6°C 0.805 

Methyl iso butyl ketone (MIBK) 100 - 84.7°C 117°C 0.802 

Heptane  100 - 90°C 98.4°C 0.679 

n-Hexane 86 - 96C 68.5C 0.655 

Acetone 58 - 95C 56C 0.791 

 

 

Figure 1 : Apparatus for fractionation of liquid lanolin from lanolin wax 

Employed 32-40°C for higher solvent ratio or longer settling time. Mixture is mildly stirred. After 15 

minutes charge of 3:1 solvent to wool grease ratio to form clear solution. Less solvent needs longer 

solution time. The cold brine at -40°C is now introduced slowly to produce a steady decline in 

temperature in the crystallizer, the temperature of brine through coil during cooling should not exceed   

-9.5°C colder than the solvent wool grease mix; and not colder than -12°C.  



International Journal of Advanced Scientific and Technical Research                                      Issue 5 volume 7, Nov. –Dec. 2015  

Available online on   http://www.rspublication.com/ijst/index.html                                                                       ISSN 2249-9954 

©2015 RS Publication, rspublicationhouse@gmail.com Page 243 
 

The rate of cooling mixture must not exceed -10°C/hour. Slow cooling is desired to form few crystal 

nuclei for maximum crystal growth for ready filtration. Cooling is discontinued at temperature -18°C to -

32°C. Preferred cloud point for light fraction is 19°C-21°C. Cloud point 16°C-19.5°C is economic. After 14 

hour cooling in crystallizer, cloudy cold mixture contains 5-20% crystallized matter is withdrawn from 

crystallizer and is charged at 3-3.5 bar pressure to plate and frame type filter.  

After 1 hour, filtrate collected from filter is subjected to clay for decolourising until light colour is 

achieved. Circulating filtrate adequately maintains optimum temperature 54.5°C-65.5°C, and separate 

filtrate and solids through a 5 mesh screen strainer on which 1.5-2 mm thick filter aid layer 

diatomaceous earth is deposited. The slurry of precipitate and solvent is heated to get all lanolin in to 

solution and mixed with filter aid diatomaceous earth at 10°C-26°C. Decoloured filtrate is separated into 

lanolin oil product & solvent vapour by evaporation in lanolin oil. The lanolin oil is withdrawn; and 

solvent vapour through a water cooled condenser are collected condensed and led then to storage. 

Results and Discussion 

The method involves mixing wool grease with 2 to 5 parts solvent of at least 20%v of C5 - C9 hydrocarbon 

and at least 40%v one of the ketones lighter than isobutyl ketone. The mixture temperature is increased 

to produce a clear solution at around 25°C to 40°C depending on wool grease density and solvent ratio. 

The liquid is subsequently cooled at very slow rate of say 9.0-10°C/hr until heavy fraction is precipitated 

leaving the light liquid fraction having cloud point preferably below 19°C tested by ASTM D 97-47. This 

light fraction has unique property of almost full miscibility in mineral oils. 

The most effective solvent is a mixture of 53% MEK and 47% heptane; and the best solvent ratio came 

out to be 3:1 by weight of solvent to wool grease. However, other hydrocarbon and their ketones having 

a low boiling point were also tried out and found to be satisfactory. The isobutyl ketone is the upper limit 

molecular weight and it appears suitable.   

About 2-5 parts solvent to 1 part wool grease ratio looks economic and efficient. Peak solvent efficiency 

falls between 2.5-3.5 to 1 ratio for reasonable yield. Both yield and cloud point go up at higher solvent 

ratio; so does the equipment cost. But greater is the danger of providing an extract with too many 

components immiscible in mineral oil.  

Most effective solvent was 3:1 by weight of solvent to wool grease. Isobutyl ketone also looks all right. 

Both yield and cloud point go up and with solvent ratios there is greater danger of producing an extract 

with too many components immiscible in mineral oils. Higher the ketone proportion the lower the yield; 

and higher the cloud point since cloud point of an extract obtained with this solvent mixture correlates 

with miscibility in mineral oil. Increasing yield point meets declining miscibility at a point corresponding 

to a cloud point of about 19°C for most wool greases. Recovery of lanolin from wool grease economics 

may offer cloud point 17°C-21°C. Experiments with solvent ratio MEK = 54% and heptane = 46%. 
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Run No Solvent,  g Lanolin, g Ratio % MEK Cloud Point °C Crystallization temperature,°C % yield 

1 492 200 2.46 54 17.8 -26 43.7 

2 383 128   2.98 53.3 18.9 -26 45.6 

3 693 175   3.95 46.4 18.9 -30 57.2 

4 700 200   3.5 55.0 17.8 -29 49.6 

5 460 185   3.5 53.5 14.4 -26 49.4 

6 700 200   3.5 60.0 17.8 -26 54.2 

7 720 160   4.5 55.5 18.1  -23 64.0 

8 720 Acetone/naphtha 138 5.23 58.7 18.0 -23 58.7 

9 600 200 3.0 54 17.9 -28 65.0 

Higher solvent oil ratios required good quality high yield requiring low crystallization temperature which 

costs more.  The experiments used solvent mixture of 54% MEK and 46% heptanes produced reasonable 

results. Lower crystallization temperatures means greater operation cost. Other runs made at higher 

solvent oil ratios similarly provided good yields of quality oil but again necessitated lower crystallization 

temperatures. The first and last examples show the effects of departing from the preferred solvent 

mixture. Too small percent of MEK either reduces the yield or raises the cloud point. Too high percent of 

MEK either raises the solvent grease ratio or lowers the cloud point and the yield. 

Table 2 : Specifications for lanolin oil 

 Specifications Result 

Colour (Gardner) 9 max 8 

Acid value 2.0 max 0.76 

Iodine value 18-36 30.8 

Saponification value 90-100 102.7 

Cloud point, °C 10-20 17 

LOD % 0.5 max 0 

Residue on ignition % 0.1 max 0.03 

Conclusions :  

1. The choice of combination of solvents determines the product yield and crystallization point.  

2. The solvent to wool grease ratio has direct bearing on liquid lanolin yield and cloud point.   

3. The controlled rate of heating and cooling the solvent has great relevance to process 

efficiency.    

4. Recovered solvent is used in subsequent batches to achieve improved process economics. 
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