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- Reduce chlorine in EFB by changing fertilizers used .

- Reduce DAG in CPO by ensuring milling within 48 hours .

- Wash FB to remove chlorine precursor .

- FB sterilization using  steam without chlorine .

- Wash fresh CPO with chlorine free water ( Osmotic water).

Mitigations  approaches



3-MCPDE SOLUTION : Crude Palm Oil  Washing



3-MCPDE SOLUTION : Crude Palm Oil   Washing , combine with  acid . 



Solution for Low GE and 3-MCPDE :
chemical refinery for Infant   formulas.





Advantages of CPO washing in  refinery 

Remove 
Inorganic chlorides + 

some Cl-organic + 
impurity

Less bleaching 
earth 

consumption
- 20 %

Less than 20% 
of acid 

consumption



Palm Oil 
(Washed) 5 

% water Palm Oil (Crude); 
Analysis 1 6

WashEs Crude
Free Fatty Acids 4.8 4.9
Water content (Karl Fischer) 0.1 0.11
P 12.4 30.1
Na <2,0 4.5
Mg 1.2 8.6
Ca 6.5 42.7
Fe 1.9 9.01

--Partial removal  of metals
--Losses  0,1-0,15 %
-- Moisture after  separator  0,6-0,8 %
-- Strong dryer to reduce moisture in
washed CPO below 0,06 % .
-- Slight removal of organochlorine .

Effect of CPO washing  .



CPO FROM PRESS  PLUS  CONDENSATE AND EFB LIQUOR

TIPICAL  3MCPD  VALUE   WASHED PALM OIL

CHLORINE  CHLORINE  CONTENT CHLORINE  3MCPD   3MCPD  3MCPD   
 CONTENT IN THE OIL  IN THE WATER CPO  WASHED RBD  PALM  OIL OLEIN  IV  56  OLEIN  IV  64 
ppm Ph  water =  7,4 . ppm ppm ppm ppm

   ppm

9 free 1 , 9 - 2 , 2 0 , 6 - 0 , 7 0 , 8 - 0 , 9 1 , 0 - 1 , 3
9 5 2 , 4 - 2 , 6 0 , 9 - 1 , 1 1 , 0 - 1 , 3 1 , 3 - 1 , 5
9 25 2 , 8 - 3 , 0 1 , 1 - 1 , 3 1 , 2 - 1 , 4 1 , 5 - 1 , 7

3MCPD    IN  RBD   , NOT WASHED OIL    3MCPD    3 ,5  .. 4 , 5  ppm

3MCPD   TARGHET   :         RBD   <     1  ppm
3MCPD   TARGHET   :       OLEIN  <    1 , 7  ppm


Sheet1



				TIPICAL  3MCPD  VALUE   WASHED PALM OIL



				CHLORINE  										CHLORINE  CONTENT										CHLORINE  								3MCPD   						3MCPD  						3MCPD   

				 CONTENT IN THE OIL										 IN THE WATER										CPO  WASHED								RBD  PALM  OIL						OLEIN  IV  56  						OLEIN  IV  64 

				ppm										Ph  water =  7,4 .										ppm								ppm						ppm						ppm





														ppm

				12										free										0 , 9 - 1 , 2								0 , 6 - 0 , 7						0 , 8 - 0 , 9						1 , 0 - 1 , 3

				12										5										1 , 4 - 1 , 6								0 , 9 - 1 , 1						1 , 0 - 1 , 3						1 , 3 - 1 , 5

				12										25										1 , 8 - 2 , 0								1 , 1 - 1 , 3						1 , 2 - 1 , 4						1 , 5 - 1 , 7





				3MCPD    IN  RBD   , NOT WASHED OIL    3MCPD    3 ,5  .. 4 , 5  ppm



				3MCPD   TARGHET   :         RBD   <     1  ppm

				3MCPD   TARGHET   :       OLEIN  <    1 , 7  ppm



				TIPICAL  3MCPD  VALUE   WASHED PALM OIL



				CHLORINE  										CHLORINE  CONTENT										CHLORINE  								3MCPD   						3MCPD  						3MCPD   

				 CONTENT IN THE OIL										 IN THE WATER										CPO  WASHED								RBD  PALM  OIL						OLEIN  IV  56  						OLEIN  IV  64 

				ppm										Ph  water =  7,4 .										ppm								ppm						ppm						ppm





														ppm

				4										free										0 , 6 - 0 , 8								0 , 6 - 0 , 7						0 , 8 - 0 , 9						1 , 0 - 1 , 3

				4										5										0 , 7 - 1 , 0								0 , 9 - 1 , 1						1 , 0 - 1 , 3						1 , 3 - 1 , 5

				4										25										1 , 2 - 1 , 4								1 , 1 - 1 , 3						1 , 2 - 1 , 4						1 , 5 - 1 , 7





				3MCPD    IN  RBD   ,  NOT WASHED OIL    3MCPD    0 , 9  .. 1 , 5  ppm



				3MCPD   TARGHET   :         RBD   <     0 , 5  ppm

				3MCPD   TARGHET   :       OLEIN  <    1 , 0  ppm







Malaysia indonesia



						TIPICAL  3MCPD  VALUE   WASHED PALM OIL



						CHLORINE  								CHLORINE  CONTENT								CHLORINE  						3MCPD   						3MCPD  						3MCPD   

						 CONTENT IN THE OIL								 IN THE WATER								CPO  WASHED						RBD  PALM  OIL						OLEIN  IV  56  						OLEIN  IV  64 

						ppm								Ph  water =  7,4 .								ppm						ppm						ppm						ppm

														   ppm





						9								free								1 , 9 - 2 , 2						0 , 6 - 0 , 7						0 , 8 - 0 , 9						1 , 0 - 1 , 3

						9								5								2 , 4 - 2 , 6						0 , 9 - 1 , 1						1 , 0 - 1 , 3						1 , 3 - 1 , 5

						9								25								2 , 8 - 3 , 0						1 , 1 - 1 , 3						1 , 2 - 1 , 4						1 , 5 - 1 , 7





						3MCPD    IN  RBD   , NOT WASHED OIL    3MCPD    3 ,5  .. 4 , 5  ppm



						3MCPD   TARGHET   :         RBD   <     1  ppm

						3MCPD   TARGHET   :       OLEIN  <    1 , 7  ppm





Brazil Centre America

						TIPICAL  3MCPD  VALUE   WASHED PALM OIL



				CHLORINE  								CHLORINE  CONTENT								CHLORINE  						3MCPD   						3MCPD  						3MCPD   

				 CONTENT IN THE OIL								 IN THE WATER								CPO  WASHED						RBD  PALM  OIL						OLEIN  IV  56  						OLEIN  IV  64 

				ppm								Ph  water =  7,4 .								ppm						ppm						ppm						ppm

												ppm





				3 , 5								free								0 , 6 - 0 , 8						0 , 3 - 0 , 4

				3 , 5								5								0 , 7 - 1 , 0						0 , 5 - 0 , 6						not   						not

				3 , 5								25								1 , 2 - 1 , 4						0 , 7 - 0 , 8						available						available





				3MCPD    IN  RBD   ,  NOT WASHED OIL    3MCPD    0 , 9  .. 1 , 5  ppm



				3MCPD   TARGHET   :         RBD   <     0 , 5  ppm

				3MCPD   TARGHET   :       OLEIN  <    1 , 0  ppm







CPO  FROM PRESS .



Total Chlorine ( organic+inorganic )
vs 3-MCPD 



CPO washing in Mills plant









Water effluent :

COD  - 15.000    35.000    ppm

BOD  - 4.000    15.000    ppm

Some comment regarding water  in CPO  washing



KEY  POINT IN REFINERY TO REDUCE  3MCPD FORMATION .

- Water feed quality  for the boiler  ( sparging steam Chlorine free ) .

- BE quality , use the bleaching clay with lowest  chlorine content 

- Vacuum not  have  effect on 3MCPD  formation and removal .

- Low FFA and low DAG in CPO .

- Reduce deodorization temperature .

- Rinse CPO prior to refining , if possible combine with acid 
degumming .



Palm Oil 

Bleached Oil

Soapstock

Fatty Acid 
Distillate

Post -stripping

Chemical 
Refining

Physical
Refining

Bleached Oil

Re-refining

Refined, Bleached, Deodorized Oil

Spent earth

low GE, low 3-MCPDE, light color, low FFA, 
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