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,QWHUQDO�*ULQGLQJ� LV�DQ�DSSURDFK� WR�SURGXFH�GHVLUHG�RXWFRPH�
ZLWK� JUHDWHU� VXUIDFH� ILQLVK� LQ� PHWDO FXWWLQJ� SURFHVV��
8QIRUWXQDWHO\��H[WHUQDO�PDFKLQLQJ�SDUDPHWHUV�SOD\ D�YLWDO�UROH�
LQ� UHVHDUFK� DUHDV� ZLWK� QXPHURXV� LQYHVWLJDWLRQV�� &RQVLGHULQJ�
WKLV�� SUHVHQW ZRUN� IRFXVHV� RQ WKH� PDFKLQLQJ� SDUDPHWHUV� RQ�
LQWHUQDO� JULQGLQJ� SURFHVV ZLWK� QHFHVVDU\� FRRODQW� RLO� DV KDV�
EHHQ� H[SHULPHQWDOO\� REVHUYHG� LQ� RXU� UHVHDUFK� ODERUDWRULHV��
7KH�OLWHUDWXUH�VXUYH\�SUHGRPLQDQWO\�VWDWHV�WKDW� WKH� IUHTXHQWO\�
XVHG� HQJLQHHULQJ� PDWHULDO� LQ� DXWRPRELOH� VHFWRUV� WR� EH (1�
UDQJH�RI�VWHHO DQG�KHUH�ZH�KDYH�FKRVHQ (1��DQG�(1����7KH�
H[SHULPHQWDO�ZRUN�ZDV FDUULHG�RXW�XVLQJ� WKHVH� WZR�PDWHULDOV�
LQ� LQWHUQDO� JULQGLQJ� PDFKLQH� 7KH� YDULRXV� PDFKLQLQJ�
SDUDPHWHUV� VXFK� DV� FXWWLQJ� IRUFH�� FXWWLQJ� VSHHG�� GHSWK�RI� FXW�
ZHUH PRQLWRUHG�WR�DQDO\]H�WKH�FKDUDFWHULVWLFV�RI�RXWFRPH�VXFK�
DV�PDWHULDO� UHPRYDO� UDWH� �055��� VXUIDFH� URXJKQHVV� DQG� WRRO�
OLIH� ,Q�DGGLWLRQ�WR�WKLV� FRRODQW�OXEULFDWLRQ�DOVR�FRQVWLWXWHV�DV�
D PDLQ�SDUW� LQ� LPSURYLQJ� VXUIDFH�TXDOLW\�DQG�055�� 6XUIDFH�
URXJKQHVV� ZDV� PHDVXUHG� XVLQJ� 6(������ VXUIDFH� URXJKQHVV�
WHVWHU� DQG� FXWWLQJ� IRUFH� ZDV� PHDVXUHG� XVLQJ� NLVWOHU� FXWWLQJ�
IRUFH�G\QDPRPHWHU� &RPSDUDWLYHO\� LW�FRXOG�EH FRQFOXGHG WKDW�
WKH (1��PDWHULDO� SURGXFHV� PLQLPXP� VXUIDFH� URXJKQHVV�
������P� LQ�SUHVHQFH�RI� V\QWKHWLF� RLO� XVHG� DV� FXWWLQJ�RLO� DQG�
DOVR�LQFUHDVHV�WKH�WRRO�OLIH������[��� VHFRQGV�

.H\ZRUGV�� ,QWHUQDO� *ULQGLQJ�� (1�� (1��� &RRODQW� 2LO�
055� 6XUIDFH 5RXJKQHVV� 7RRO�/LIH
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*ULQGLQJ� LV� RQH� RI� WKH� PRVW LPSRUWDQW� PHWDO� ILQLVKLQJ
SURFHVVHV� 7KH�DEUDVLYH�JULQGLQJ�ZKHHO�URWDWHV DW�D�KLJK�VSHHG�
WR�UHPRYH�WKH�PDWHULDO�IURP�WKH�ZRUN�SLHFH� 7KH�PDWHULDOV�RI�

WKH� JULQGLQJ� ZKHHOV� DUH WHPSHUHG� KDUGHQHG� VWHHO� VLOLFRQ�
FDUELGH��DOXPLQXP�R[LGH >����@� ,W LV�XVHG�WR�LPSURYH VXUIDFH�
ILQLVK DQG� SURGXFH� FORVH� WROHUDQFH� RQ� IODW� DQG� F\OLQGULFDO�
VXUIDFHV�E\ UHPRYLQJ�D�VPDOO�DPRXQW�RI�PDWHULDO >�@� 0RVWO\�
DQ DEUDVLYH�PDWHULDO� UXEV�DJDLQVW� WKH PHWDO�SDUW�DQG�UHPRYHV�
WLQ\�SLHFHV�RI�PDWHULDO��7KH UHPRYDO�RI PHWDO� IURP� WKH�ZRUN�
SLHFH�LV�PXFK�IDVWHU�WKDQ�WKH�RQH�ZKLFK�ZDV HDUOLHU�GRQH ZLWK�
VLQJOH�HGJH�WRROV�VXFK�DV�FKLVHOV��,W LV�DOVR�XVHG�WR�VKDUSHQ�WKH�
YDULRXV�FXWWLQJ�HGJHV�RI FXWWLQJ� WRROV�DQG� VKDUS�REMHFWV� VXFK�
DV�NQLYHV�HWF >�@� 7KH�VXUIDFH�URXJKQHVV�DQG�PDWHULDO UHPRYDO�
UDWH� ZHUH LGHQWLILHG� DV� TXDOLW\ DWWULEXWHV� DQG� DVVXPHG� WR� EH�
GLUHFWO\� UHODWHG WR� SHUIRUPDQFH� RI� PHFKDQLFDO� SLHFHV�
SURGXFWLYLW\ DQG� SURGXFWLRQ� FRVW IRU REWDLQLQJ D� GHVLUHG
PDFKLQDELOLW\� 7KH�SUHVHQW�DUWLFOH GHDOV�ZLWK�WKH YDULRXV LQSXW�
SURFHVV� SDUDPHWHUV� VXFK� DV� FXWWLQJ� IRUFH� &XWWLQJ� VSHHG DQG�
GHSWK� RI� FXW�� FXWWLQJ� RLO >��� �@� 6WXG\� RQ� WKH� HIIHFW� RI�
GLVVROYLQJ� D� ORZ� FRQFHQWUDWLRQ� RI� 7L2� QDQRSDUWLFOHV� LQ� WKH�
PLQHUDO� RLO� EDVHG� OXEULFDQW�� DV� ZHOO� DV� RQ� WKH� RYHUDOO�
SHUIRUPDQFH�RI�D�ZLQGRZ�W\SH�DLU�FRQGLWLRQLQJ�V\VWHP�XVLQJ�
5�� DV�ZRUNLQJ�IOXLG�ZDV�FDUULHG�RXW >����@��7KH�QDQRSDUWLFOHV�
WKDW� ZHUH� XVHG� WR� SURGXFH� QDQRIOXLG� LQ� WKH� GLIIHUHQW� HDUOLHU�
UHYLHZHG�DUWLFOHV�ZHUH�$O�2���&X��FRSSHU�R[LGH��JROG�� VLOYHU��
VLOLFRQ�DQG�SDUWLFOHV�DQG�FDUERQ�QDQR�WXEH >�����@�
,QWHUQDO� JULQGLQJ� LV� D� ILQLVKLQJ� SURFHVV� XVHG� WR� ILQLVK� WKH�
SUHYLRXVO\�GULOOHG��UHDPHG��RU�ERUHG�KROH�XVLQJ�VPDOO�JULQGLQJ�
ZKHHOV� DW� KLJK� 530�� 7KH� YDULRXV� HOHPHQWV� RI� DQ LQWHUQDO�
JULQGLQJ�PDFKLQH�DUH�WKH�ZRUN KHDG XVHG�WR�KROG WKH�ZRUN�DQG�
KDV� LWV� RZQ� GULYH DQG� WKH� ZKHHO KHDG� ZKLFK� LV� WKH� LQWHUQDO�
JULQGLQJ�VSLQGOH��%\�XVLQJ�LQWHUQDO�JULQGLQJ��VHYHUDO GLIIHUHQW�
LQWHUQDO�FRQWRXUV�FDQ�EH�SURGXFHG�ZLWKLQ�D�ZRUN SLHFH >��@� ,Q�
,QWHUQDO� JULQGLQJ� SURFHVV� WKH� &%1� ZKHHOV DUH� XVHG� ZKLFK


