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,Q�JHQHUDO��SDOP�RLO�PLOOLQJ�SURFHVV�VWDUWV�ZLWK�VWHULOLVDWLRQ�

RI� WKH� IUHVK� IUXLW� EXQFKHV� �))%��� FRQWLQXHG� ZLWK� WKH�

VHSDUDWLRQ�RI�WKH�SDOP�IUXLWV�IURP�WKH�EXQFK��DQG�IROORZHG�

E\�PDVKLQJ�DQG�PHFKDQLFDO�SUHVVLQJ�IRU�WKH�H[WUDFWLRQ�RI�

FUXGH�SDOP�RLO��&32���7KH�&32�ZLOO�JR�WKURXJK�FODULILFDWLRQ�

DQG�SXULILFDWLRQ� WR�FRPSOHWH� WKH�SDOP�RLO�PLOOLQJ�SURFHVV��

&RQYHQWLRQDO�SDOP�RLO�PLOOLQJ�SURFHVV�UHTXLUHV�GLOXWLRQ�RI�

FUXGH� RLO� WR� LQFUHDVH� LWV� IOXLGLW\� DQG� ODWHU� HQKDQFHV� WKH�

VHSDUDWLRQ� RI� RLO� IURP� LWV� E\�SURGXFW� DW� WKH� FODULILFDWLRQ�

VWDJH�� 7KRXJK� JRRG�PLOOLQJ� SUDFWLFHV� UHFRPPHQG� XVLQJ�

KRW�ZDWHU� IRU�FUXGH�RLO�GLOXWLRQ��PDQ\�SDOP�RLO�PLOOHUV�DUH�

XVLQJ� WKH� VWHULOLVHU� FRQGHQVDWH� DQG� HPSW\� IUXLW� EXQFK�

�()%��OLTXRU�DV�GLOXWLRQ�WR�UHFRYHU�VRPH�RLO�WKDW�ZRXOG�EH�

ORVW�LQ�ERWK�VWUHDPV��WKXV�LQFUHDVH�WKH�PLOO�V�RLO�UHFRYHU\�

�

5H�VWUHDPLQJ�WKH�VWHULOLVHU�FRQGHQVDWH�DQG�()%�OLTXRU�

IRU� GLOXWLRQ� PD\� LPSURYH� WKH� RLO� H[WUDFWLRQ� UDWH� �2(5���

+RZHYHU�� WKH�RLO� UHFRYHUHG� IURP� WKHVH� VWUHDPV� LV� IRXQG�

WR� DIIHFW� WKH� TXDOLW\� RI� &32� DQG� FRQWULEXWH� WR� FKORULQH�

FRQWDPLQDWLRQ���3UHYLRXV�VWXGLHV�KDYH�VKRZQ�WKDW�FKORULQH�

LQ�WKH�IRUP�RI�FKORULGH�LRQV�LV�NQRZQ�DV�WKH�SUHFXUVRU�WKDW�

FRQWULEXWHV� WR� ��PRQRFKORURSURSDQH�����GLRO� ���0&3'��

HVWHUV�IRUPDWLRQ�GXULQJ�WKH�UHILQLQJ�SURFHVV��1DJ\�HW�DO���

������0DWWKDXV�HW�DO���������&UDIW�HW�DO���������7LRQJ�HW�DO���

������

��0&3'� HVWHUV� LV� EHFRPLQJ� D�PDMRU� FRQFHUQ� LQ� WKH�

SDOP� RLO� LQGXVWU\�� DV� LW� LV� FODVVLILHG� DV� IRRG� SURFHVVLQJ�

FRQWDPLQDQW� DQG� SUREDEO\� FDUFLQRJHQLF� WR� KXPDQ� XQGHU�

*URXS� �%� E\� &ODVVLILFDWLRQ� RI� ,QWHUQDWLRQDO� $JHQF\�

IRU� 5HVHDUFK� RQ� &DQFHU�� 3UHVHQFH� RI� ��0&3'� HVWHUV�

FRQWDPLQDQW� LV� FOHDUO\� NQRZQ� LQ� VR\� D� VDXFH� DQG� DFLG�

K\GURO\VHG� YHJHWDEOH� SURWHLQV� �+93�� VLQFH� WKH� SDVW� IHZ�

\HDUV��KRZHYHU��WKH�DWWHQWLRQ�LV�QRZ�GLYHUWHG�WR���0&3'�

HVWHUV� WKDW� KDV� EHHQ� UHFHQWO\� GHWHFWHG� LQ� RLOV� DQG� IDWV��

HVSHFLDOO\�LQ�SDOP�RLO��([WHQVLYH�HIIRUWV�KDYH�EHHQ�SODFHG�

IRU�WKH�UHGXFWLRQ�RI���0&3'�HVWHUV�LQ�SDOP�RLOV�DQG�IDWV�

��0&3'� HVWHUV� DUH� IRUPHG� IURP� WKH� UHDFWLRQ� RI�

DF\OJO\FHURO� ZLWK� FKORULGH� DQG� FRQYHUWHG� WR� +&O� XQGHU�

KLJK� WHPSHUDWXUH� WKURXJK� WZR� HVWDEOLVKHG� DQG� SURYHQ�

PHFKDQLVPV� QDPHO\�� IUHH� UDGLFDO� DGGLWLRQ� RI� FKORULQH�

UDGLFDO� �3XGHO� HW� DO��� ������ DQG� QXFOHRSKLOLF� 61��

VXEVWLWXWLRQ�RI�FKORULGH� LRQ��7KHUH�ZHUH�VSHFXODWLRQV�WKDW�

FKORULQH� LV�SUHFXUVRU� IRU���0&3'�HVWHUV� IRUPDWLRQ�DQG�D�

VWXG\� E\� 1RUOL]D�HW� DO�� ������� FRQILUPHG� WKLV� FODLP�� 7KH�

VWXG\�VWDWHG�D�SRVLWLYH�FRUUHODWLRQ�EHWZHHQ�WKH�FRQWHQW�RI�

WRWDO� FKORULGH� LQ�&32�ZLWK� ��0&3'�HVWHUV� FRQFHQWUDWLRQ�

LQ�UHILQHG�EOHDFKHG�GHRGRULVHG�SDOP�RLO��5%'32��ZLWK�5
�
�

 �����

$V�VXFK��RQH�RI�WKH�VWUDWHJLHV�WR�PLQLPLVH�LWV�IRUPDWLRQ�

LQ�5%'32�LV�WR�IRFXV�RQ�ZKHUH�WKHVH�SUHFXUVRUV�DUH�IRXQG�

LQVLGH� WKH� SDOP� RLO�PLOO�� 7KXV�� WKLV�ZRUN� LV� FRQGXFWHG� WR�

VWXG\�WKH�HIIHFW�RI�UH�VWUHDPLQJ�VWHULOLVHU�FRQGHQVDWH�DQG�

()%� /LTXRU� WRZDUGV� &32� TXDOLW\� DQG� ��0&3'� HVWHUV�

IRUPDWLRQ� DV� ZHOO� DV� WR� SURSRVH� VHSDUDWH� RLO� UHFRYHU\�

SURFHVVLQJ�IRU�FOHDQ�&32�SURGXFWLRQ��

(IIHFW�RI�5H�VWUHDPLQJ�6WHULOLVHU�&RQGHQVDWH�DQG�()%�

/LTXRU�WR���0&3'�(VWHUV�)RUPDWLRQ

7ULDOV� ZHUH� FRQGXFWHG� E\� 6LPH� 'DUE\� 5HVHDUFK�

6GQ�� %KG�� �6'56%�� WR� VWXG\� WKH� HIIHFW� RI� UH�VWUHDPLQJ�

VWHULOLVHU�FRQGHQVDWH�DQG�()%�OLTXRU�WR�WKH�FRQFHQWUDWLRQ�

RI� WRWDO� FKORULQH� �7&�� LQ�&32�VRXUFHG� IURP� WZR�GLIIHUHQW�

GLOXWLRQ�VROXWLRQV�z�KRW�ZDWHU�DQG�FRPELQDWLRQ�RI�VWHULOLVHU�

FRQGHQVDWH�DQG�()%�OLTXRU��7KH�&32�ZDV�ODWHU�UHILQHG�WR�

VWXG\�WKH�HIIHFW�RI�ERWK�GLOXWLRQ�VROXWLRQV�WRZDUGV���0&3'�

HVWHUV�FRQFHQWUDWLRQ�LQ�5%'�SDOP�RLO��6HYHUDO�WULDOV�ZHUH�

SHUIRUPHG� E\� PL[LQJ� WKH� SUHVVHG� XQGLOXWHG� FUXGH� RLO�
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)LJXUH����6HSDUDWH�SURFHVVLQJ�URXWH�IRU�RLO�UHFRYHU\�IURP�VWHULOLVHU�

FRQGHQVDWH�DQG�()%�OLTXRU�

�8'&2��ZLWK�����KRW�ZDWHU��DQG�PL[WXUH�RI�����VWHULOLVHU�

FRQGHQVDWH�DQG����()%�OLTXRU�

$V� VKRZQ� LQ�)LJXUH� ��� FOHDQ�&32�DQG�5%'32�VRXUFHG�

IURP� KRW� ZDWHU� GLOXWLRQ� KDG� OHYHO� RI� 7&� DQG� ��0&3'�

HVWHUV�DYHUDJHG�DW������SSP�DQG������SSP�UHVSHFWLYHO\��

ZKLOH� VWHULOLVHU� FRQGHQVDWH� DQG� ()%� OLTXRU� GLOXWHG� &32�

�XQFOHDQ�&32��KDG�KLJKHU�OHYHO�RI�7&�DQG���0&3'�HVWHUV��

DYHUDJHG� DW� ����� SSP� DQG� ����� SSP� UHVSHFWLYHO\�� 7KLV�

GDWD�WDOOLHV�ZLWK�DQ�HDUOLHU�VWXG\�E\�6\HG�0RKG�+DGL�HW��DO��

�������ZKR�QRWHG�WKH�VDPH�WUHQG�XVLQJ�D�VLPLODU�IHHG�IURP�

WKH�VDPH�PLOO��'HWHFWLRQ�RI�FKORULGH�ZDV�GRQH�LQ�WRWDO�XQLW�

�WRWDO�FKORULQH��UHJDUGOHVV�RI�LWV�RUJDQLF�RU�LQRUJDQLF�IRUP��

6(3$5$7(�352&(66,1*�)25�&/($1�

&32�352'8&7,21

,Q� UHVSRQVH� WR� WKLV� ILQGLQJ��PLOOHUV� DUH� XUJHG� WR� XVH� KRW�

ZDWHU�LQVWHDG�RI�UH�VWUHDPLQJ�VWHULOLVHU�FRQGHQVDWH�DQG��RU�

()%�OLTXRU�IRU�GLOXWLRQ��7KURXJK�KRW�ZDWHU�GLOXWLRQ��WKH�&32�

SURGXFHG�LV�NQRZQ�DV�FOHDQ�&32�ZLWK�EHQHILWV�HODERUDWHG�

EHORZ�

7R� UHFRYHU� WKH� RLO� IURP� WKHVH� VWUHDPV�� VHSDUDWH�

SURFHVVLQJ�URXWH�LV�VXJJHVWHG��%\�LPSOHPHQWLQJ�VHSDUDWH�

SURFHVVLQJ� URXWH�� WKH�PLOO� ZLOO� EH� DEOH� WR� SURGXFH� FOHDQ�

&32� ZLWK� ORZ� FKORULGH� FRQWHQW� ZKLFK� VXEVHTXHQWO\� ZLOO�

SURGXFH�5%'32�ZLWK�ORZHU���0&3'�HVWHUV��

)LJXUH��� VKRZV� WKH�VHSDUDWH�SURFHVVLQJ� URXWH� IRU�RLO�

UHFRYHU\�IURP�VWHULOLVHU�FRQGHQVDWH�DQG�()%�OLTXRU���

,Q� WKH� VHSDUDWH� SURFHVVLQJ� URXWH�� KLJK� VSHHG� VOXGJH�

VHSDUDWRU� LV� WKH� PDLQ� FRPSRQHQW� IRU� RLO� UHFRYHU\�� 7KLV�

LV�GXH�WR� LWV�FDSDELOLW\�WR�SURGXFH�UHFRYHUHG�RLO�ZLWK�KLJK�

SXULW\�RI�RYHU������7KH�UHFRYHUHG�RLO�WUDQVIHUUHG�LQWR�SXUH�

RLO�WDQN�ZLOO�XQGHUJR�SXULILFDWLRQ�DQG�GU\LQJ�SURFHVV�DW�WKH�

HQG�RI�PLOOLQJ�IRU�SURGXFWLRQ�RI�FUXGH�RLO�ZLWK�PRLVWXUH�DQG�

GLUW�FRQWHQW�EHORZ�������

&+$5$&7(5,6$7,21�2)�&/($1�&32�$1'�

81&/($1�&32

7R�IXUWKHU�YDOLGDWH�WKH�DSSOLFDWLRQ�RI�VHSDUDWH�SURFHVVLQJ�

URXWH��6'56%�KDV�FDUULHG�RXW�LQYHVWLJDWLRQ�LQ�FRPPHUFLDO�

VFDOH� WR� FRQILUP� WKH� ILQGLQJV� RQ� ��0&3'�HVWHUV� OHYHO� LQ�

5%'32�DQG�WR�GHWHUPLQH�RWKHU�DGYDQWDJHV�RI�FOHDQ�&32�

FRPSDUHG�WR�XQFOHDQ�&32�

2YHU����� W�RI�XQFOHDQ�DQG�FOHDQ�&32�ZDV�GHOLYHUHG�

UHVSHFWLYHO\�IURP�WKH�6'3�PLOO�WR�WKH�UHILQHU\��7KH�XQFOHDQ�

DQG�FOHDQ�&32�ZHUH�UHILQHG�WKURXJK�FRQYHQWLRQDO�SK\VLFDO�

UHILQLQJ�SURFHVV�ZLWK�WHPSHUDWXUH�RI����
R
&����

R
&�

)LJXUH����(IIHFW�RI�GLOXWLRQ�XVLQJ�GLIIHUHQW�GLOXWLRQ�VROXWLRQ�LQ�8'&2�WRZDUGV���0&3'�IRUPDWLRQ��ODE�VFDOH��

Dilution effect on 3-MCPD ester using different 
dilution water

3-MCPD ester, ppmTotal Chlorine, ppm
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��0&3'�(VWHUV�/HYHO�LQ�5%'32

7$%/(����/(9(/�2)�7&�$1'���0&3'�(67(56�,1�&/($1�$1'�81&/($1�&32�

6RXUFH�RI�5%'32��DQDO\VLV ))$���� 7&��SSP�
��0&3'�HVWHUV�

�SSP�

8QFOHDQ�&32� ����m���� ����m���� ����m����

&OHDQ�&32� ����m���� ����m���� ����m����

��LPSURYHPHQW � ���� ����

$V�VKRZQ�LQ�7DEOH����LW�ZDV�REVHUYHG�WKDW�FOHDQ�&32�

SURGXFHG�ORZHU���0&3'�HVWHUV�5%'32�DV�FRPSDUHG�WR�

WKH�XQFOHDQ�&32��%\�VLPSO\�XVLQJ�KRW�ZDWHU� IRU� GLOXWLRQ�

DQG� VHSDUDWLQJ� WKH� UHFRYHU\� RI� FUXGH� RLO� LQ� VWHULOLVHU�

FRQGHQVDWH�DQG�()%�OLTXRU�IURP�WKH�PDLQ�SURGXFWLRQ�OLQH��

DSSUR[LPDWHO\����� UHGXFWLRQ�RI�7&�DQG���0&3'�HVWHUV�

FDQ�EH�DFKLHYHG��

27+(5�48$/,7<�$'9$17$*(6�2)�&/($1�&32

&32�4XDOLW\

7DEOH���WDEXODWHV�WKH�TXDOLW\�RI�FOHDQ�DQG�XQFOHDQ�&32�

VDPSOHV�� ,W�ZDV�REVHUYHG� WKDW� WKH�))$� LQ� FOHDQ�&32� LV�

ORZHU�WKDQ�XQFOHDQ�&32��,Q�WHUPV�RI�R[LGDWLRQ�PHDVXUHG�

E\�SHUR[LGH�YDOXH� �SULPDU\���DQLVLGLQH�YDOXH� �VHFRQGDU\��

DQG�WRWDO�R[LGDWLRQ�PHDVXUHG�E\�89��FOHDQ�&32�VKRZHG�

EHWWHU� TXDOLW\� WKDQ� XQFOHDQ� &32�� )XUWKHUPRUH�� '2%,�

YDOXH�RI�FOHDQ�&32�ZDV�KLJKHU�DW������FRPSDUHG�WR������

LQ�XQFOHDQ�&32�

,Q� DGGLWLRQ� WR� EHWWHU� K\GURO\WLF� DQG� R[LGDWLYH� TXDOLW\��

FOHDQ�&32�DOVR�VKRZHG�ORZHU�LURQ�DQG�FRSSHU�FRQFHQWUDWLRQ�

GXH�WR�XVDJH�RI�KRW�ZDWHU�DV�GLOXWLRQ��7DEOH�����7KURXJKRXW�

7$%/(����&32�48$/,7<�,1�81&/($1�&32�$1'�&/($1�&32

6RXUFH�RI�&32��

DQDO\VLV
))$���

3HUR[LGH�YDOXH�

�����PD[�

&DURWHQH��

SSP

$QLVLGLQH�

YDOXH�

�����PD[�

7RWDO� R[LGDWLRQ�

E\�89

'2%,�

�����PLQ�

8QFOHDQ�&32 ���� ���� ��� ���� ����� ����

&OHDQ�&32 ���� ���� ��� ���� ����� ����

7$%/(����0(7$/�$1'�3+263+2586�&217(17�,1�81&/($1�&32�$1'�&/($1�&32

6RXUFH�RI�&32��DQDO\VLV )H��SSP� 3KRVSKRUXV��SSP� &X��SSP�

8QFOHDQ�&32 ��� ���� ����

&OHDQ�&32 ��� ��� ����

WKH�PLOOLQJ�SURFHVV��PHWDOV�WHQG�WR�DFFXPXODWH�HLWKHU�IURP�

WKH�FURS�RU�FDUULHG�RYHU�WKURXJKRXW�WKH�PLOO�SURFHVV�VXSSO\�

FKDLQ� ZKLFK� GLOXWLRQ� VRXUFH� PLJKW� EH� RQH� RI� SRVVLEOH�

FDXVHV��:H�DOVR�REVHUYHG�WKDW�SKRVSKRUXV�LQ�FOHDQ�&32�

ZDV�H[WUHPHO\�ORZHU�FRPSDUHG�WR�XQFOHDQ�&32���

$V�VKRZQ�LQ�7DEOHV���DQG����FOHDQ�&32�FRQVLVWHQWO\�

UHFRUGHG� EHWWHU� TXDOLW\� DQG� ORZHU� SUR�R[LGDQW� OHYHO� RI�

LURQ� DQG� FRSSHU� DV� FRPSDUHG� WR� XQFOHDQ� &32�� ZKLFK�

FRQWULEXWHG�WR�PRUH�VWDEOH�RLO�DQG�EHWWHU�UHILQHG�RLO�TXDOLW\�

DIWHUZDUGV��

5%'32�4XDOLW\

,Q�UHODWLRQ�WR�JRRG�&32�TXDOLW\�REWDLQHG�IURP�KRW�ZDWHU�

GLOXWLRQ��WKH�VDPH�WUHQG�ZDV�REVHUYHG�LQ�5%'32�VDPSOH���

7DEOH���VKRZV�WKH�FRPSDULVRQ�RI�5%'32�TXDOLW\�VRXUFHG�

IURP�XQFOHDQ�&32�DQG�FOHDQ�&32�

$V� VKRZQ� LQ� 7DEOH� ��� E\� KDYLQJ� EHWWHU� &32� TXDOLW\�

WKURXJK� VHSDUDWLRQ� RI� ZDVWH� RLOV�� EHWWHU� TXDOLW\� 5%'32�

TXDOLW\�ZLWK�ORZ�R[LGDWLRQ�OHYHO�DQG�EHWWHU�VWDELOLW\�FDQ�EH�

SURGXFHG�DV�ZHOO��
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7$%/(����5%'32�48$/,7<�,1�81&/($1�&32�$1'�&/($1�&32

6RXUFH�RI�5'%32��DQDO\VLV
))$�

���
&RORXU��5HG� $QLVLGLQH�YDOXH

,QGXFWLRQ�SHULRG�

�+RXU�

8QFOHDQ�&32 ���� ��� ���� �����

&OHDQ�&32 ���� ��� ���� �����

)U\LQJ�3HUIRUPDQFH

%RWK� VDPSOHV�ZHUH� VXEMHFWHG� WR� ��� IU\LQJ� F\FOHV� IRU�

IU\LQJ� SHUIRUPDQFH� HYDOXDWLRQ�� 5HVXOWV� VKRZHG� WKDW�

XQFOHDQ�&32�ZDV�SURQH�WR�IDVWHU�R[LGDWLRQ�DV�FRPSDUHG�

WR�FOHDQ�&32�DV�LOOXVWUDWHG�LQ�)LJXUH����HVSHFLDOO\�DIWHU����

F\FOHV� RI� IU\LQJ�� 0RUHRYHU�� WKH� RLO� GDUNHQLQJ� HIIHFW� ZDV�

IDVWHU�LQ�XQFOHDQ�5%'32�WKDQ�FOHDQ�5%'32���

5(&29(5('�2,/� )520�67(5,/,6(5�&21'(16$7(�

$1'� (037<� )58,7� %81&+� /,4825� $6� %,2',(6(/�

)(('672&.

$V� WKHVH� RLOV� DUH� VHSDUDWHG�� WKH� QH[W� TXHVWLRQ� ZRXOG�

EH� 
:KDW� FDQ�ZH� XVH� WKH� RLOV� IRU"
�� ,QWHUHVWLQJO\�� WKH� RLO�

SURGXFHG�IURP�WKHVH�VRXUFHV�FDQ�EH�XVHG�IRU�QRQ�HGLEOH�

RLO� DSSOLFDWLRQV� VXFK� DV� ELRGLHVHO� SURGXFWLRQ�� 4XDOLW\�

HYDOXDWLRQ�RI�WKH�UHFRYHUHG�RLO�IURP�VWHULOLVHU�FRQGHQVDWH�

DQG� ()%� OLTXRU� ZDV� FRQGXFWHG� RQ� D� VHSDUDWH� WULDO� WR�

GHWHUPLQH�LWV�VXLWDELOLW\�DV�ELRGLHVHO�IHHGVWRFN��

5HFRYHUHG�2LO�4XDOLW\

$V�VKRZQ� LQ�7DEOH����VDPSOLQJ�ZDV�GRQH�DW�GLIIHUHQW�

FURS� IUHVKQHVV� WR� IDFLOLWDWH� HYDOXDWLRQ� RI� UHVXOWV� DW� DOO�

SRVVLEOH�TXDOLWLHV�RI�UHFRYHUHG�RLO��,W�ZDV�UHFRUGHG�WKDW�WKH�

UHFRYHUHG� RLOV� FRQWDLQHG� KLJK� ))$� DW� WKH� UDQJH� RI� ��z

����ZLWK�YHU\�ORZ�'2%,�DQG�YHU\�KLJK�SKRVSKRUXV�FRQWHQW�

DV�FRPSDUHG�WR�XQFOHDQ�&32�DQG�FOHDQ�&32��

7$%/(����48$/,7<�2)�5(&29(5('�2,/�)520�

67(5,/,6(5�&21'(16$7(�$1'�()%�/,4825

6DPSOH��DQDO\VLV ))$���� '2%,
3KRVSKRUXV�

�SSP�

$ ���� ���� 
Q�D

% ����� ���� ����

& ����� ���� ����

8QFOHDQ�&32 ���� ���� ����

&OHDQ�&32 ���� ���� ���


Q�D�z�QRW�DYDLODEOH

5HFRYHUHG�2LO�4XDOLW\�DIWHU�5HILQLQJ

6DPSOH�$��%�DQG�&�DV�VKRZQ�LQ�7DEOH���ZHUH�UHILQHG�

WR�GHWHUPLQH�LWV�TXDOLW\�LQ�RUGHU�WR�FRPSDUH�LW�ZLWK�ELRGLHVHO�

IHHGVWRFN� VSHFLILFDWLRQV�� 5HVXOWV� RI� UHILQLQJ� LV� VKRZQ� LQ�

7DEOH����
)LJXUH� ��� )U\LQJ� SHUIRUPDQFH� UHVXOW� RI� FOHDQ� 5%'32�

DQG�XQFOHDQ�5%'32�

7$%/(����5(),1('�2,/�48$/,7<�7+$7�6285&('�)520�67(5,/,6(5�&21'(16$7(�$1'�()%�/,4825

6DPSOH��DQDO\VLV ))$���� &RORXU��ORYLERQG�UHG�
0RLVWXUH�

���

,QVROXEOH� LPSXULWLHV�

���

%LRGLHVHO�IHHGVWRFN

VSHFLILFDWLRQ
����PD[ ��5�PD[ ����PD[

$ ���� ��� ���� ����

% ���� �� ���

& ���� �� ���

Production of High Quality Crude Palm Oil 
(CPO) and Low 3-MCPDE Esters RBD Palm Oil
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7KH�TXDOLW\�RI�UHFRYHUHG�RLO�DIWHU�UHILQLQJ�PHW�WKH�ELRGLHVHO�

IHHGVWRFN�VSHFLILFDWLRQV�� ,W�ZDV�QRWHG� WKDW�KLJK�FRORXU� LQ�

WKH�UHILQHG�RLO�PD\�QRW� LPSDFW� WKH� ILQDO�ELRGLHVHO�SURGXFW�

WKXV� ZDV� QRW� LQFOXGHG� DV� RQH� RI� WKH� PRVW� LPSRUWDQW�

VSHFLILFDWLRQV�
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()%� OLTXRU� DV� GLOXWLRQ� LQ� SDOP� RLO� PLOOLQJ� SURFHVV� ZRXOG�

VLJQLILFDQWO\� FRQWULEXWH� WR� SURGXFWLRQ� RI� EHWWHU� &32�

TXDOLW\� ZLWK� ORZHU� K\GURO\WLF� DQG� R[LGDWLRQ� OHYHO� DV� ZHOO�

DV� ORZHU� FKORULGH� FRQWHQW�� $GGLWLRQDOO\�� E\� KDYLQJ� ORZHU�

FRQFHQWUDWLRQ�RI��7&�LQ�&32��IRUPDWLRQ�RI���0&3'�HVWHUV�

IRUPDWLRQ� LQ�5%'32�FDQ�EH� UHGXFHG��7KH�RLO� UHFRYHUHG�

IURP�WKHVH�VWUHDPV�FDQ�EH�XVHG�IRU�QRQ�HGLEOH�DSSOLFDWLRQV�

VXFK�DV�ELRGLHVHO�SURGXFWLRQ�
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