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,QWHUFRPSDULVRQ�RI�WZR�UHIHUHQFH�VDPSOLQJ�DQG�PHDVXUHPHQW�V\VWHPV�IRU�DLUFUDIW
HQJLQH�QRQ�YRODWLOH�30�XVLQJ�D�VPDOO�VFDOH�54/�FRPEXVWRU�ULJ�EXUQLQJ�FRQYHQWLRQDO�DQG

VXVWDLQDEOH�DYLDWLRQ�IXHOV

/��'XUGLQD���(��'XUDQG���&��6SLULJ���$��0DJQR���-��*��$QHW���$��&UD\IRUG�

�=XULFK�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��6ZLW]HUODQG���6FKRRO�RI�(QJLQHHULQJ��&DUGLII�8QLYHUVLW\�
&DUGLII��8.

$LUFUDIW JDV WXUELQH HQJLQHV GLUHFWO\ HPLW QRQ�YRODWLOH 30 �QY30� ZLWK HOHFWULFDO PRELOLW\ GLDPHWHUV
PRVWO\ EHORZ ��� QP� DIIHFWLQJ ORFDO DLU TXDOLW\ DQG WKH FOLPDWH� 7R PLWLJDWH QY30 SROOXWLRQ� WKH
,QWHUQDWLRQDO &LYLO $YLDWLRQ 2UJDQL]DWLRQ �,&$2� KDV LQWURGXFHG FHUWLILFDWLRQ VWDQGDUGV IRU QY30
PDVV DQG QXPEHU HPLVVLRQV RI DLUFUDIW WXUELQH HQJLQHV ZLWK UDWHG WKUXVW DERYH ���� N1� +RZHYHU�
IXUWKHU ZRUN LV QHHGHG WR FKDUDFWHULVH DQG UHGXFH QY30 HPLVVLRQV PHDVXUHPHQW XQFHUWDLQW\ DQG
SDUWLFOH ORVV FRUUHFWLRQ WR SURYLGH EHWWHU HVWLPDWLRQV RI HQJLQH H[LW FRQFHQWUDWLRQV IRU DLUSRUW
HPLVVLRQ LQYHQWRULHV� $V D SDUW RI WKH ILUVW FDPSDLJQ RI WKH +RUL]RQ ���� IXQGHG SURMHFW 5$3725�
WZR QY30 UHIHUHQFH VDPSOLQJ DQG PHDVXUHPHQW V\VWHPV �6ZLVV DQG (8� ZHUH RSHUDWHG LQ SDUDOOHO
DQG VDPSOHG H[KDXVW IURP D VPDOO�VFDOH DHUR�HQJLQH ULFK�EXUQ TXLFN�TXHQFK OHDQ�EXUQ �54/�
FRPEXVWRU ULJ EXUQLQJ D UDQJH RI FRQYHQWLRQDO DQG VXVWDLQDEOH DYLDWLRQ IXHOV DW PXOWLSOH ULJ
RSHUDWLQJ FRQGLWLRQV� $GGLWLRQDO SDUWLFOH VL]H PHDVXUHPHQWV ZHUH SHUIRUPHG XVLQJ D 76, 6036 ZLWK
D FDWDO\WLF VWULSSHU LQ WKH 6ZLVV V\VWHP DQG D &DPEXVWLRQ '06���� IDVW VSHFWURPHWHU LQ WKH (8
V\VWHP�

7KH SUHOLPLQDU\ UHVXOWV RI WKLV VWXG\ VKRZ JRRG DJUHHPHQW EHWZHHQ WKH WZR V\VWHPV IRU WKH QY30
QXPEHU DQG PDVV HPLVVLRQ LQGLFHV �(,V�� $W ORZ QY30 PDVV FRQFHQWUDWLRQV� ODUJHU GLVFUHSDQFLHV
ZHUH REVHUYHG EHWZHHQ WKH WZR V\VWHPV EHFDXVH RI WKH VKHGGLQJ RI SDUWLFOHV DFFXPXODWHG LQ WKH
30� F\FORQHV LQVWDOOHG LQ HDFK V\VWHP� $W VSHFLILF ULJ FRQGLWLRQV� WKH 54/ FRPEXVWRU SURGXFHG EL�
PRGDO SDUWLFOH VL]H GLVWULEXWLRQV ZLWK QR YRODWLOH IUDFWLRQ ZKLFK ZHUH VLPLODUO\ FDSWXUHG E\ ERWK WKH
6036 DQG WKH '06����� ,W ZDV IRXQG WKDW WKH VWDQGDUGLVHG SDUWLFOH ORVV FRUUHFWLRQ PHWKRGRORJ\
�RQO\ UHTXLULQJ PHDVXUHG QY30 PDVV DQG QXPEHU� ZDV LQDFFXUDWH ZKHQ SDUWLFOH VL]H GLVWULEXWLRQV
ZHUH EL�PRGDO DQG RU ORZ QY30 PDVV FRQFHQWUDWLRQ ZKHQ FRPSDUHG ZLWK SDUWLFOH ORVV FRUUHFWLRQ
HVWLPDWHG XVLQJ PHDVXUHG SDUWLFOH VL]H GLVWULEXWLRQV� 7KLV VWXG\ ZLOO OHDG WR D EHWWHU XQGHUVWDQGLQJ
RI WKH XQFHUWDLQWLHV RI WKH UHJXODWRU\ QY30 GDWD DQG VXSSO\ GDWD WR LPSURYH WKH PHDVXUHPHQW
PHWKRGRORJ\ DQG PRUH DFFXUDWH SUHGLFWLRQ RI DLUFUDIW HQJLQH QY30 HPLVVLRQV UHOHDVHG LQWR WKH
HQYLURQPHQW�
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El nvPM mass EU system (mg/kg1ue,l El nvPM number EU system (k9tuei-1) 
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