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7KLV� SDSHU� UHSRUWV� WKH� SUHSDUDWLRQ� DQG� FKDUDFWHUL]DWLRQ� RI� PLFURSSRURXV�
RUJDQLF� SRO\PHU� �023V�� V\QWKHVL]HG� IURP� ����%LV� �FKORURPHW\O������ %LSKHQ\O�
DQG�'LFKORUR�S�[\OHQH�ZLWK� GLIIHUHQW� UDWLR�RI� WKHVH� FRPSRXQGV�� WKURXJK� WKH�
)ULHGHO�&UDIW�DON\ODWLRQ�SURFHVV�SURPRWHG�E\�DQK\GURXV�)H&O���7KH�023V�ZHUH�
FKDUDFWHUL]HG� E\� )7�,5�� 6(0�� 7*$�� DQG� %(7�� 7KHVH� PLFURSRURXV� RUJDQLF�
SRO\PHUV� SRVVHVVHG� KLJK� %(7� VSHFLILF� VXUIDFH� DUHDV�� 6%(7� LQFUHDVHG� OLJKWO\�
IURP���������P��J�WR���������P��J���ZLWK�WKH�LQFUHDVLQJ�FRQWHQW�RI�GLFKORUR�
S�[\OHQH�� DQG� WKH� SRUH� ZLGWK� DYHUDJH� IURP� ����� ² ����� c�� 7KH� 023V� DUH�
VWDEOH�DW�DURXQG����R&�
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0LFURSRURXV� 2UJDQLF� 3RO\PHUV� �023V�� DUH� DWWUDFWLQJ�
PXFK� EHFDXVH� RI� WKHLU� SRWHQWLDO� XVHV� LQ� GLYHUVLILHG�
ILHOGV�VXFK�DV�FDWDO\VLV� >�@��JDV�VWRUDJH��FDUERQ�GLR[LGH�
FDSWXUH� >�@�� HOHFWULFDO� HQHUJ\� VWRUDJH� >�@�� OLJKW�
KDUYHVWLQJ�>�@��DQG�VHSDUDWLRQ�>�@��023V�KDYH�SRWHQWLDO�
DGYDQWDJHV� RYHU� PDQ\� RWKHU� PLFURSRURXV� PDWHULDOV�
EHFDXVH� RI� WKH� VFRSH� RI� V\QWKHWLF� GLYHUVLW\�� WKH�
DWWDLQPHQW� RI� XOWUDKLJK� VXUIDFH� DUHDV�� DQG� KLJK�
SK\VLFRFKHPLFDO� VWDELOLWLHV�� HVSHFLDOO\� WRZDUGV� ZDWHU��
023�IRUPLQJ�UHDFWLRQV�DUH�SUHVHQWHG�DW�PLOG�V\QWKHWLF�
FRQGLWLRQV�� ZKLFK� DOORZV� WKH� LQFRUSRUDWLRQ� RI�
IXQFWLRQDOLWLHV� VXFK� DV� DPLQHV� DQG� DOFRKROV�� ZKLOH�
PDLQWDLQLQJ� KLJK� WKHUPDO� VWDELOLWLHV� LQ� WKH� PDWHULDOV��
6XFK� IXQFWLRQDO� JURXSV� FDQ� SURYH� PRUH� GLIILFXOW� LQ�
RWKHU� PDWHULDOV�� VXFK� DV� PHWDO�RUJDQLF� IUDPHZRUNV�
�02)V��� VLQFH� SRODU� JURXSV� VXFK� DV� DPLQHV� DQG� DFLGV�
FDQ�FRRUGLQDWH�WR�WKH�PHWDO�FHQWHUV�RU�EH�LQFRPSDWLEOH�
ZLWK�VROYHQW�WKHUPDO�UHDFWLRQ�FRQGLWLRQV��7KH�SDUWLFXODU�
DGYDQWDJH� RI� 023V� LV� WR� LQWURGXFH� D� ZLGH� UDQJH� RI�
XVHIXO� FKHPLFDO� IXQFWLRQDOLWLHV� LQWR� WKH� SRUHV� >�@��

0LFURSRURXV�RUJDQLF�SRO\PHUV�ZLWK�LQWULQVLF�SURSHUWLHV��
VXFK� DV� ODUJH� VXUIDFH� DUHD�� QDUURZ� SRUH� VL]H�
GLVWULEXWLRQ�� KLJK� FKHPLFDO� VWDELOLW\�� DQG� ORZ� VNHOHWRQ�
GHQVLW\�FRXOG�EH�DFKLHYHG�E\�YDU\LQJ�WKH�IXQFWLRQDOLWLHV�
WKURXJK� UDWLRQDO� FKRLFHV� RI� RUJDQLF� PRQRPHU�
SUHFXUVRUV� >�@�� 7KXV�� QXPHURXV� PLFURSRURXV SRO\PHU�
EDVHG�DGVRUEHQWV�KDYH�EHHQ�GHYHORSHG��PDLQO\�XVLQJ�
DSSURDFKHV� RI� )ULHGHO�&UDIWV� DON\ODWLRQ�� SDOODGLXP�
FDWDO\]HG� 6X]XNL�0L\DXUD� UHDFWLRQV�� 6RQRJDVKLUD�
+DJLKDUD� DQG� %XFKZDOG�+DUWZLJ� FURVV�FRXSOLQJ�
UHDFWLRQV��1LFNHO�FDWDO\]HG�8OOPDQQ�FRXSOLQJ�UHDFWLRQV��
DQG� R[LGDWLYH� FRXSOLQJ� SRO\PHUL]DWLRQ� >�@��
1HYHUWKHOHVV�� LW� VWLOO� UHPDLQV� D� JUHDW� FKDOOHQJH� WR�
V\QWKHVL]H�PLFURSRURXV�RUJDQLF�SRO\PHUV�ZLWK�UDWLRQDO�
GHVLJQ� DW�PROHFXODU� OHYHO� E\� XVLQJ� FRVW� HIIHFWLYH� DQG�
VLPSOH�SDWKZD\V�IRU�WKH�SRO\PHUL]DWLRQ��
+HUHLQ� ZH� UHSRUW� WKH� SURGXFWLRQ� RI� PLFURSRURXV�
RUJDQLF� SRO\PHU� QHWZRUN� GLUHFWO\� IURP� ����%LV�
�FKORURPHW\O�� ����� %LSKHQ\O� XVLQJ� DQ� R[LGDWLYH�
SRO\PHUL]DWLRQ�SURFHVV��$V�VWDWLVWLFDO�FR�SRO\PHUL]DWLRQ�
KDV�EHHQ�XVHG�DV�D�PHDQV�RI�WXQLQJ�WKH�SURSHUWLHV�RI�
023V��ZH�DOVR�SUHSDUH�D� VHULHV�RI�QRYHO�PLFURSRURXV�


