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0HGLFLQDO�8VHV��$VWULQJHQW��'LDSKRUHWLF��'LXUHWLF��*DODFWRJRJXH��+DHPRVWDWLF��/D[DWLYH��
2SKWKDOPLF��6NLQ��6WLPXODQW��6WRPDFKLF��7RQLF��9XOQHUDU\��
,W�LV�VDLG�WR�EH�DVWULQJHQW��GLXUHWLF��WRQLF��YXOQHUDU\�>6WXDUW@��7KH�OHDI�MXLFH�LV�GLDSKRUHWLF�
DQG�OD[DWLYH���LW�LV�DOVR�XVHG�LQ�WKH�WUHDWPHQW�RI�G\VHQWHU\�>'XNH�	�$\HQVX@�DQG�LV�DOVR�
SRXOWLFHG�RQWR�YDULRXV�VNLQ�GLVRUGHUV��ELWHV�HWF��7KH�DXWKRUV�DOVR�UHSRUW�WKDW�WKH�VWHP�EDUN�
LV�KDHPRVWDWLF�DQG�WKDW�WKH�IUXLW�LV�GLXUHWLF��RSKWKDOPLF��VWLPXODQW��VWRPDFKLF�DQG�WRQLF��
7KH�URRW�LV�FRRNHG�ZLWK�RWKHU�IRRGV�DV�D�JDODFWRJRJXH���
7KH�EDUN�LV�GHFRFWHG�IRU�DVFLWHV�DQG�LV�XVHG�WR�UHGXFH�VZHOOLQJ�RU�RHGHPD�DQG�XVHG�IRU�
DEGRPLQDO�GLVWHQVLRQ��7KH�MXLFH�LV�XVHG�LQ�DQXULD��

0HGLFLQDOO\�LQ�+DZDLL��WKH�VOLP\�VDS�RI�SDSHU�PXOEHUU\�LV�D�PLOG�
OD[DWLYH��7KUXVK��D�PRXWK�GLVHDVH��LV�VDLG�WR�EH�LPSURYHG�ZKHQ�
WKH�DVK�IURP�WKH�EXUQHG�EHDWHQ�VKHHW�PDGH�IURP�WKH�EDUN�LV�
DSSOLHG�WR�WKH�PRXWK��
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H[WHUQDOO\�IRU�QHXURGHUPDWLWLV��WLQHD�LQIHFWLRQ��HF]HPD��EHH�VWLQJ��
LQVHFW�ELWHV��DQG�LV�DOVR�XVHG�DV�D�YXOQHUDU\��
7KH�OHDYHV�DUH�HPSOR\HG�IRU�EORRG�LQ�VSXWXP��YRPLWLQJ�EORRG��
XWHULQH�EOHHGLQJ��H[FHVV�PHQVWUXDO�EOHHGLQJ��EOHHGLQJ�ZRXQGV�LQ�
&KLQHVH�PHGLFLQH�DQG�IRU�D�EOHHGLQJ�VWRPDFK�LQ�+DZDLL��7KH�
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PDGH�LQ�WKLV�ZD\��DQG�WKH�JUHDWHU�WKH�EHDWLQJ�RI�WKH�
EDUN�WKH�ILQHU�WKH�FORWK��/DUJHU�VL]HV�RI�FORWK�DUH�
PDGH�E\�RYHUODSSLQJ�WZR�VHFWLRQV�RI�WKH�EDUN�DQG�
WKHQ�EHDWLQJ�WKHP�WRJHWKHU��,W�LV�UHSRUWHG�WKDW�D�
OHDWKHU�VXEVWLWXWH�FDQ�DOVR�EH�PDGH�IURP�WKH�EDUN��
,W�KDV�EHHQ�NQRZQ�IRU�DOPRVW�������\HDUV�DV�D�SODQW�
ZKRVH�EDUN�FDQ�EH�XVHG�WR�PDNH�SDSHU�RI�YDULRXV�
JUDGHV�XS�WR�WKH�KLJKHVW�TXDOLW\��,W�LV�XVHG�LQ�WKH�
SURGXFWLRQ�RI�IORZHUV��XPEUHOODV��IDQV��ODQWHUQV�DV�
ZHOO�DV�ODPSV��GROOV�DQG�WR\V��FORWK�DQG�RWKHUV��
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FKHPLFDO�UHVSRQVLEOH�GRHV�QRW�VHHP�WR�KDYH�EHHQ�GHWHUPLQHG��
3RWHQWLDO�&RVPHWLF�XVHV��,W�DSSHDUV�WR�EH�D�SRWHQW�DQWLR[LGDQW�>&KHQJ�HW�DO@�VDLG�WR�EH�DV�
SRWHQW�DV�EXW\ODWHG�K\GUR[\WROXHQH��%+7���D�FRPPRQ�DQWLR[LGDQW�XVHG�IRU�IRRG�
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FRPSRXQG�LGHQWLILHG�DV�EURXVVRQLQ�$���������K\GUR[\SKHQ\O�SURS\O����PHWKR[\�SKHQRO��
ZKLFK�ZDV�IRUPHUO\�UHSRUWHG�DV�D�SK\WRDOH[LQ��7KHUH�DUH�RWKHU�FRPSRXQGV�WKDW�KDYH�EHHQ�
LGHQWLILHG�DV�KDYLQJ�DQWLEDFWHULDO�SURSHUWLHV��DOWKRXJK�QRQH�RI�WKHVH�DSSHDU�WR�KDYH�EHHQ�
FRPPHUFLDOO\�H[SORLWHG��
6NLQ�GHSLJPHQWDWLRQ�
7KH�GHSLJPHQWLQJ�DFWLYLW\�RI�SDSHU�PXOEHUU\�KDV�EHHQ�PHDVXUHG�XVLQJ�WKUHH�FRORULPHWULF�
LQVWUXPHQWV�>+D�HW�DO@��7KH\�H[DPLQHG�WKH�HIIHFWV�RI�D�W\URVLQDVH�LQKLELWRU�H[WUDFWHG�IURP
%URXVVRQHWLD�ND]LQRNL�[�%��SDS\ULIHUD�DQG�LGHQWLILHG�DV�.D]LQRO�)�ZLWK�WKH�VDPH�VWUXFWXUH�
DV�VKRZQ�LQ�)LJ����7KH\�UHSRUWHG�WKDW�WKLV�PDWHULDO�KDG�WKH�VDPH�OHYHO�RI�W\URVLQDVH�
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DQG�K\GURTXLQRQH��7KH\�DOVR�UHSRUWHG�WKDW�.D]LQRO�)�KDG�D�JRRG�IUHH�UDGLFDO�VFDYHQJLQJ�
DFWLYLW\�FRPSDUHG�WR�WRFRSKHURO��
6NLQ�GHSLJPHQWDWLRQ�KDV�EHHQ�GHVFULEHG�E\�RQH�DXWKRU�>'¶$PHOLR@�XVLQJ�WKH�URRW�EDUN�RI�
SDSHU�PXOEHUU\��7KH�DFWLYH�LQJUHGLHQW�ZDV�GHVFULEHG�DV�����¶������GLK\GUR[\SKHQ\O��
SURS\O������ELV���PHWK\O���EXWHQ\O������EHQ]HQHGLRO��

7KH�DXWKRUV�VDLG�WKDW�DQ�H[WUDFW�RI�3DSHU�0XOEHUU\
FRQWDLQLQJ������RI�WKLV�DFWLYH�FRPSRXQG�ZRXOG�EH�
VXIILFLHQW�WR�VKRZ�D�IDLUO\�SRWHQW�OLJKWHQLQJ�HIIHFW�
ZKHQ�XVHG�DW�D�FRQFHQWUDWLRQ�DV�ORZ�DV����������LQ�
WKH�ILQDO�SURGXFW��2++2 2+
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GHEULGHPHQW�HQ]\PH�DQG�RWKHU�FR�IDFWRUV�DQG�VWDELOLVHUV��7KLV�VNLQ�GHSLJPHQWDWLRQ�
DFWLYLW\�ZDV�FRQVLGHUHG�DSSURSULDWH�DQG�DSSOLFDEOH�WR�FRQGLWLRQV�VXFK�DV�IUHFNOHV�DQG�DJH�
VSRWV�SDUWLFXODUO\�SUHYDOHQW�LQ�&DXFDVLDQ�VNLQ�W\SHV��,W�ZLOO�DOVR�EH�XVHIXO�LQ�VNLQ�
GLVFRORUDWLRQ�DVVRFLDWHG�ZLWK�SUHJQDQF\��
7\URVLQDVH�LQKLELWLRQ�YDOXHV�
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+D]DUGV��1RQH�NQRZQ��,W�KDV�EHHQ�UHSRUWHG�WKDW�SURORQJHG�LQJHVWLRQ�RI�WKH�IUXLW�ZLOO�
ZHDNHQ�WKH�VNHOHWDO�VWUXFWXUH��3DSHU�0XOEHUU\�FRPSRXQG�ZDV�HIIHFWLYH�LQ�DQ�LQ�YLYR
JXLQHD�SLJ�GHSLJPHQWDWLRQ�WHVW�DQG�WKH�PDWHULDO�VKRZHG�QR�SULPDU\�LUULWDWLRQ�DQG�QR�
VHQVLWLVLQJ�SRWHQWLDO�RQ�KXPDQ�VNLQ�DQG�LQ�UDEELW�H\H��LUULWDWLRQ�WHVW��>-DQJ�HW�DO@��
'RVDJH��8VH������JUDPV��
,Q�VNLQ�FDUH�IRU�VNLQ�GHSLJPHQWDWLRQ�������RI�WKH�OLTXLG�H[WUDFW�
5HIHUHQFHV
'
$PHOLR��)UDQN��6U��DQG�0LUKRP��<RXVVHI���3DSHU�0XOEHUU\�DQG�LWV�SUHSDUDWLRQV�DV�7\URVLQDVH�,QKLELWRUV�
DQG�6NLQ /LJKWHQLQJ $JHQWV��&RVPHWLF�	�7RLOHWULHV�0DQXIDFWXUH�:RUOGZLGH������ ��������
&KHQ�5RQJ0LQ��+X /L+RQJ��$Q�7LDQ<LQJ��/L�-LD��6KHQ 4LDQJ� 1DWXUDO�373�%�LQKLELWRUV�IURP
%URXVVRQHWLD�SDS\ULIHUD��
&KHQJ�=��/LQ�&��+ZDQJ�7��7HQJ�&���%URXVVRFKDOFRQH�$��D�SRWHQW�DQWLR[LGDQW�DQG�HIIHFWLYH�VXSSUHVVRU�RI
LQGXFLEOH�QLWULF�R[LGH�V\QWKDVH�LQ�OLSRSRO\VDFFKDULGH�DFWLYDWHG�PDFURSKDJHV��%LRFKHP�3KDUPDFRO������
$SU �������������������
&KLQHVH�1DWLRQDO�&HQWHU�IRU�'UXJ�6FUHHQLQJ� 6KDQJKDL�,QVWLWXWH�RI�0DWHULD�0HGLFD��6KDQJKDL�,QVWLWXWHV�IRU�
%LRORJLFDO�6FLHQFHV��&KLQHVH�$FDGHP\�RI�6FLHQFHV��6KDQJKDL���������&KLQD��(0�
VLPPKXOK#PDLO�VKFQF�DF�FQ���%LRRUJDQLF�	�0HGLFLQDO�&KHPLVWU\�/HWWHUV����������������S����������� 61��
��������;
'XNH��-DPHV� 'U��'XNH
V�3K\WRFKHPLFDO�DQG�(WKQRERWDQLFDO�'DWDEDVHV�&KHPLFDOV�DQG�WKHLU�%LRORJLFDO
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