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Our oils & fats 
process line portfolio
 Comprehensive solutions 
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Crush and
extract

Crude palm oil
Olive oil
Avocado oil

Clarify and
water degum

Seed oil clarification 
Water degumming
(lecithin drying)

Neutralization
Degumming (acid/enzymatic)
Dewaxing
Soapstock splitting

Degum/
neutralize/

dewax

Bleaching (absorption)
to remove impurities

Deodorization (continuous 
or semi-continuous) to 
remove volatile 
components and 
thermally stabilize/bleach 
the oil

Bleach Deodorize

Modify by fractionation, 
interesterification or 
hydrogenation to produce 
liquid oils and fats with 
specific melting behaviours

Modify

Biodiesel/HVO 
feedstock

Cooking oils

Margarine and
shortening

Specialty fats end 
product
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Alfa Laval’s 
Deodorization 
solutions
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Development of Alfa Laval 
deodorizing technology
 A commitment to continuous development
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Tray deodorizing
• 1960s~80s
• High steam 

consumption
• High operating cost

Packed column 
refining
• Since 1985
• Bulk quality palm oil
• Low operating cost

SoftColumn
refining
• Since 1996
• Seed or palm oils
• High quality oils
• Flexibility retention 

time
• Low operating cost

Dual strip refining
• Since 2009
• Flexibility in processing 

temperature
• With focus on low trans fat 

formation for seed oil
• Micronutrition and oil 

minor components removal

PalmFlex refining
• Since 2018
• Low GE
• High quality palm oil
• Ability to use with low 

vacuum systems
• Flexibility in operation
• Low operating cost
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A glance back to 
SoftColumnTM deodorizer
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Physical separation process

Chemical reaction process

Removal of FFA and other volatiles

Steam stripping
Control by steam and temperature

Retention time
Control by time and temperature

Deodorization/Heat bleaching

Fast

Flexible
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Dual Strip

• Two stage stripping: Before & after holding section

• More complete stripping

• Significantly improved heat recovery

• Possible dual temp process by installing HEX in top holding tray

• Possible retrofit solution
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Hot 
SCR

Cold SCR

Final 
heater

Holding
section

Pre-
strip

Post-
strip
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Dual Strip process 
overview
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Pressurised 
HT-ECO HEX

Possible to add HEX
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Composition of crude 
oil
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Oil
mixture

Tri-
glyceride

s Mono-
& Di-

glyceride
s

Free 
Fatty 
Acids

Sterols

Tocols

Pigment
s

Trace
Metals

Contaminants 
from 

processing

Water
Solid fines

+ 0-3% 
“Other”
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Processing 
Contaminants
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Phthalates
(PAE)

Trans fatty acids
(TFA)

Dioxins/furans and PCB

Polycyclic aromatic 
hydrocarbons (PAH)

Pesticides

Mycotoxin

3-monochloropropanediol 
esters

(3-MCPDE)

glycidyl esters
(GE)

mineral oil hydrocarbons
(MOSH & MOAH)

Bleaching DeodorizationDegumming/Neutralization
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Glycidyl Esters 
(GE)
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GE formation &
The contributing factors
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DAG                   GE 
Deodorizing Time

>220°C

Glycerol 
backbone

O

1 bonded fatty acid

C

H C

CH

H

H

O C

O

CH3

H

epoxide ring formed 
at temp >220oC

Strained triangle ring 
(unstable) Contributing factors :

• High Diacylglycerides (DAG)
• High deodorizing temperature (>220oC)
• Long retention time in deodorizer
• Hydrolysis at high temperature with steam effect
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GE Formation GE Stripping 

High temperature
High steam sparging
Stronger vacuum  

Low temperature
Low steam sparging
Weaker vacuum

High temperature
High DAG in feed 
Long retention time  

Low temperature
Low DAG in feed
Short retention time  

GE “Formation / Stripping Balance” 
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GE stripping pilot test 
result
 Test conducted for RBD palm oil
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Analysis method: AOCS Cd 29c-13

Proces parameters: Suction pressure 0.7 mbara / 
sparge-steam amount 1.7% 

3-MCPD result 
(mg/kg)

GE result
(mg/kg)

SampleNo.

0.919.4GE of RBDPO feed1

0.861.1GE test at 200oC 2

0.840.3GE test at 210oC 3

0.860.1GE test at 220oC 4

0.830.1GE test at 230oC 5

0.800.2GE test at 240oC 6

Alfa Laval pilot stripping plant in Denmark 



Classified by Alfa Laval as: Business

Mineral Oil 
Hydrocarbons
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MOSH & MOAH
 Latest challenges of hazardous compounds
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Mineral Oil Hydrocarbons (MOSH, MOAH) 
- complex mixture of hydrocarbons C10 up to C50

• Pose potential health hazards in animal studies
• For MOSH & MOAH C10-C24, high temperature

deodorization with steam stripping and vacuum could reduce
them

• For C24-C30, partial removal is possible depending on steam
stripping, strong vacuum and temperature

• Good manufacturing practices is still the best to address
these contaminants

• Usage of food-grade lubricants

MOSH = Mineral Oil Saturated Hydrocarbons
MOAH = Mineral Oil Aromatic Hydrocarbons
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Palm oil MOSH & MOAH 
reduction – pilot test 
 with Alfa Laval PRO II simulation tool and pilot plant
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based on Alfa Laval’s proprietary lipid property library coupled 
with the process simulator PRO II from SimSci with data provided 
by customer

Palm Oil stripping test for MOSH/MOAH 
removal at :

• Three different temperatures 210oC, 225oC 
and 240oC

• Analytical results compared with results from 
simulation tool PROII at same process 
parameters Alfa Laval pilot stripping plant in Denmark 
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Influence of process 
parameters on MOSH & 
MOAH removal
 with Alfa Laval PRO II simulation tool
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Temperature influence *  Sparge steam and pressure influence *  

* Data provided by a Malaysian refiner. Result shall vary with other samples. Contact Alfa Laval for personalized simulation 
* Performance based on Alfa Laval’s proprietary lipid property library coupled with the process simulator PRO II from SimSci
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Achieve the highest 
quality
 Alfa Laval deodorizing technology

• Consistent high-quality oil

• Flexibility in operating choices

• Low operating cost with high heat recovery

• Flexibility in plant layout 

• Safe and easy operation and maintenance

• Modularized setup and easy upgrade
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Thank you for 
your attention!
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