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���������GHFUHDVLQJ�WKH�SUHVVXUH�RI�WKH�UHDFWDQWV����������������������LQFUHDVLQJ�WKH�FRQFHQWUDWLRQ�RI�WKH�UHDFWDQWV� 
���������GHFUHDVLQJ�WKH�WHPSHUDWXUH�RI�WKH�UHDFWDQWV����������������LQFUHDVLQJ�WKH�YROXPH�RI�WKH�UHDFWDQWV�� 



���&RQYHUW�WKH�PHOWLQJ�SRLQW�RI�PHUFXU\�WR�GHJUHHV�&HOVLXV�� 

���'UDZ�D�/HZLV�HOHFWURQ-GRW�GLDJUDP�IRU�D�PROHFXOH�RI�K\GURJHQ�IOXRULGH��+)�� 

���6KRZ�D�QXPHULFDO�VHWXS�IRU�FDOFXODWLQJ�WKH�TXDQWLW\�RI�KHDW�LQ�MRXOHV�UHTXLUHG�WR�FRPSOHWHO\�YDSRUL]H�������
JUDPV�RI�+�2�/��DW������&�DQG�����DWP�� 

���6WDWH�WKH�FRORU�RI�PHWK\O�RUDQJH�LQGLFDWRU�DIWHU�WKH�LQGLFDWRU�LV�SODFHG�LQ�D�VROXWLRQ�RI������0�1+��$4��� 

 

%DVH�\RXU�DQVZHUV�WR�TXHVWLRQV����DQG����RQ�WKH�LQIRUPDWLRQ�EHORZ�DQG�RQ�\RXU�NQRZOHGJH�RI�FKHPLVWU\��7KH�
EULJKW-OLQH�VSHFWUD�IRU�IRXU�HOHPHQWV�DQG�D�PL[WXUH�RI�HOHPHQWV�DUH�VKRZQ�LQ�WKH�GLDJUDP�EHORZ� 

 

 

 

 

 

 

 

 

���:ULWH�WKH�OHWWHU�RI�HDFK�HOHPHQW�SUHVHQW�LQ�WKH�PL[WXUH� 

���([SODLQ��LQ�WHUPV�RI�HOHFWURQV�DQG�HQHUJ\�VWDWHV��KRZ�WKH�OLJKW�HPLWWHG�E\�H[FLWHG�DWRPV�LV�SURGXFHG��� 

5XELGLXP�DQG�LRGLQH�KDYH�GLIIHUHQW�FKHPLFDO�DQG�SK\VLFDO�SURSHUWLHV��6RPH�RI�WKHVH�SURSHUWLHV�DUH�VKRZQ�LQ�
WKH�WDEOH�EHORZ� 
 

 

 

 

 

 
 
 

 

���6WDWH�WKH�FKHPLFDO�SURSHUW\�RI�LRGLQH�OLVWHG�LQ�WKLV�WDEOH�� 

���&RPSDUH�WKH�DWRPLF�UDGLXV�RI�DQ�DWRP�RI�LRGLQH�WR�WKH�DWRPLF�UDGLXV�RI�DQ�DWRP�RI�UXELGLXP�ZKHQ�ERWK� 
DWRPV�DUH�LQ�WKH�JURXQG�VWDWH�� 

���&RPSDUH�WKH�HOHFWULFDO�FRQGXFWLYLW\�RI�WKHVH�WZR�HOHPHQWV�DW�673�� 

 

 

5XELGLXP LRGLQH 

VLOYHU\-ZKLWH�VROLG� EOXLVK-EODFN�OXVWURXV�VROLG� 

IRUPV�LRQLF�FRPSRXQGV�ZLWK�QRQPHWDOV� IRUPV�LRQLF�ERQGV�ZLWK�DFWLYH�PHWDOV� 

UHDFWV�ZLWK�R[\JHQ�LQ�WKH�DLU� VXEOLPHV�DW�URRP�WHPSHUDWXUH� 

VSHFLILF�KHDW� �������-�J�.� VSHFLILF�KHDW� �������-�J�.� 

6RPH�3K\VLFDO�DQG�&KHPLFDO�3URSHUWLHV�RI�5XELGLXP�DQG�,RGLQH� 



*LYHQ�WKH�XQEDODQFHG�HTXDWLRQ�VKRZLQJ�WKH�UHDFWDQWV�DQG�SURGXFW�RI�D�UHDFWLRQ�RFFXUULQJ�DW�����.�DQG������
N3D�� 
�����������������������������3��6����&O��*��ĺ�3&O��/�����HQHUJ\� 

���%DODQFH�WKH�HTXDWLRQ�LQ�\RXU�DQVZHU�ERRNOHW�IRU�WKH�UHDFWLRQ��XVLQJ�WKH�VPDOOHVW�ZKROH�QXPEHU�FRHIILFLHQWV�� 

���6WDWH�ZK\�WKLV�UHDFWLRQ�LV�D�V\QWKHVLV�UHDFWLRQ�� 

���6KRZ�D�QXPHULFDO�VHWXS�IRU�FDOFXODWLQJ�WKH�SHUFHQW�FRPSRVLWLRQ�E\�PDVV�RI�FKORULQH�LQ�3&O��/�� 
����������JUDP-IRUPXOD�PDVV� �����J�PRO��� 

 

7KH�GLDJUDP�EHORZ�VKRZV�WKH�ILUVW�WKUHH�VWHSV�LQ�WKH�XUDQLXP-����UDGLRDFWLYH�GHFD\�VHULHV�� 

 

 

 

 

 

7KH�GHFD\�PRGH�IRU�WKH�ILUVW�DQG�WKLUG�VWHSV�LV�VKRZQ�DERYH�WKH�DUURZV��7KH�GHFD\�PRGH�IRU�WKH�VHFRQG�VWHS�LV�
QRW�VKRZQ�LQ�WKH�GLDJUDP��7KRULXP-����KDV�D�KDOI-OLIH�RI�������GD\V�� 

���([SODLQ��LQ�WHUPV�RI�QHXWURQV�DQG�SURWRQV��ZK\�8-����DQG�8-����DUH�GLIIHUHQW�LVRWRSHV�RI�XUDQLXP��>�@� 

���,GHQWLI\�WKH�GHFD\�PRGH�SDUWLFOH�HPLWWHG�IURP�WKH�7K-�����>�@� 

���'HWHUPLQH�WKH�WRWDO�WLPH�WKDW�PXVW�HODSVH�XQWLO�RQO\�RQH-VL[WHHQWK�RI�DQ�RULJLQDO�VDPSOH�RI�7K-����UHPDLQV�
XQFKDQJHG�� 

 

 

 

7HWUDFKORURHWKHQH��&�&O���LV�D�VROYHQW�XVHG�LQ�PDQ\�GU\�FOHDQLQJ�SURFHVVHV�� 
 
���:ULWH�WKH�HPSLULFDO�IRUPXOD�IRU�WHWUDFKORURHWKHQH� 

 

7KHUPDO�HQHUJ\�LV�DEVRUEHG�DV�FKHPLFDO�UHDFWLRQV�RFFXU�GXULQJ�WKH�SURFHVV�RI�EDNLQJ�PXIILQV��7KH�EDWWHU�IRU�
PXIILQV�RIWHQ�FRQWDLQV�EDNLQJ�VRGD��1D+&2��6���ZKLFK�GHFRPSRVHV�DV�WKH�PXIILQV�DUH�EDNHG�LQ�DQ�RYHQ�DW�
�����&��7KH�EDODQFHG�HTXDWLRQ�EHORZ�UHSUHVHQWV�WKLV�UHDFWLRQ��ZKLFK�UHOHDVHV�&2��*��DQG�FDXVHV�WKH�PXIILQV�WR�
ULVH�DV�WKH\�EDNH��7KH�+�2�/��LV�UHOHDVHG�LQWR�WKH�DLU�RI�WKH�RYHQ�DV�LW�EHFRPHV�D�YDSRU�� 

��������������������������������������1D+&2��6�����KHDW�ĺ�1D�&2��6�����+�2�/����&2��*�� 

���%DVHG�RQ�7DEOH�(��LGHQWLI\�WKH�SRO\DWRPLF�LRQ�LQ�WKH�VROLG�SURGXFW�RI�WKH�UHDFWLRQ�� 

���6WDWH�WKH�GLUHFWLRQ�RI�KHDW�IORZ�EHWZHHQ�WKH�DLU�LQ�WKH�RYHQ�DQG�WKH�PXIILQ�EDWWHU�ZKHQ�WKH�PXIILQ�EDWWHU�LV�
ILUVW�SODFHG�LQ�WKH�SUHKHDWHG�RYHQ�DW������&�� 

���&RPSDUH�WKH�SRWHQWLDO�HQHUJ\�RI�WKH�OLTXLG�ZDWHU�PROHFXOHV�WR�WKH�SRWHQWLDO�HQHUJ\�RI�WKH�ZDWHU�YDSRU�PROH�
FXOHV�� 



$�EXEEOH�RI�DLU�DW�WKH�ERWWRP�RI�D�ODNH�ULVHV�WR�WKH�VXUIDFH�RI�WKH�ODNH��'DWD�IRU�WKH�DLU�LQVLGH�WKH�EXEEOH�DW�WKH�
ERWWRP�RI�WKH�ODNH�DQG�DW�WKH�VXUIDFH�RI�WKH�ODNH�DUH�OLVWHG�LQ�WKH�WDEOH�EHORZ�� 

 

 

 

 

 

 

���6WDWH�WKH�QXPEHU�RI�VLJQLILFDQW�ILJXUHV�XVHG�WR�H[SUHVV�WKH�SUHVVXUH�DW�WKH�VXUIDFH�RI�WKH�ODNH�� 

���6KRZ�D�QXPHULFDO�VHWXS�IRU�FDOFXODWLQJ�WKH�YROXPH�RI�WKH�EXEEOH�DW�WKH�ERWWRP�RI�WKH�ODNH� 

���'HWHUPLQH�WKH�PDVV�RI�WKH�DLU�LQ�WKH�EXEEOH�DW�WKH�VXUIDFH�RI�WKH�ODNH�� 

 

1LWURJHQ�GLR[LGH��12���LV�D�GDUN�EURZQ�JDV�WKDW�LV�XVHG�WR�PDNH�QLWULF�DFLG�DQG�WR�EOHDFK�IORXU��1LWURJHQ� 
GLR[LGH�KDV�D�ERLOLQJ�SRLQW�RI�����.�DW�������N3D��,Q�D�ULJLG�F\OLQGHU�ZLWK�D�PRYDEOH�SLVWRQ��QLWURJHQ�GLR[LGH�
FDQ�EH�LQ�HTXLOLEULXP�ZLWK�FRORUOHVV�GLQLWURJHQ�WHWUR[LGH��1�2���7KLV�HTXLOLEULXP�LV�UHSUHVHQWHG�E\�WKH�HTXDWLRQ�
EHORZ�� 

 

 

���6WDWH�HYLGHQFH�IURP�WKH�HTXDWLRQ�WKDW�WKH�IRUZDUG�UHDFWLRQ�LV�H[RWKHUPLF�� 

���&RPSDUH�WKH�UDWH�RI�WKH�IRUZDUG�UHDFWLRQ�WR�WKH�UDWH�RI�WKH�UHYHUVH�UHDFWLRQ�ZKHQ�WKH�V\VWHP�KDV�UHDFKHG�
HTXLOLEULXP�� 

���6WDWH�RQH�VWUHVV��RWKHU�WKDQ�DGGLQJ�RU�UHPRYLQJ�12��*��RU�1�2��*����WKDW�ZRXOG�LQFUHDVH�WKH�DPRXQW�RI�WKH�
GDUN�EURZQ�JDV�� 

���$W�VWDQGDUG�SUHVVXUH��FRPSDUH�WKH�VWUHQJWK�RI�LQWHUPROHFXODU�IRUFHV�LQ�12��*��WR�WKH�VWUHQJWK�RI�LQWHUPROHFX�
ODU�IRUFHV�LQ�1��*��� 

���'HWHUPLQH�WKH�R[LGDWLRQ�VWDWH�RI�QLWURJHQ�LQ�QLWURJHQ�GLR[LGH� 

 

 

 

 

 

 

 

 

 

 

�12���*�������������  1�2��*��������N-� 



$�VWXGHQW�VHWV�XS�D�YROWDLF�FHOO�XVLQJ�PDJQHVLXP�DQG�]LQF�HOHFWURGHV��7KH�SRURXV�EDUULHU�LQ�WKH�FHOO�KDV�WKH�
VDPH�SXUSRVH�DV�D�VDOW�EULGJH��7KH�GLDJUDP�DQG�WKH�LRQLF�HTXDWLRQ�EHORZ�UHSUHVHQW�WKLV�RSHUDWLQJ�FHOO�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

���'HWHUPLQH�WKH�QXPEHU�RI�PROHV�RI�0J���$4��LRQV�SURGXFHG�ZKHQ�����PROHV�RI�=Q
���

�$4��UHDFW�FRPSOHWHO\�LQ�
WKLV�FHOO�� 

���6WDWH��LQ�WHUPV�RI�LRQV��KRZ�WKH�SRURXV�EDUULHU�IXQFWLRQV�DV�D�VDOW�EULGJH�LQ�WKLV�FHOO�� 

���6WDWH��LQ�WHUPV�RI�WKH�UHODWLYH�DFWLYLW\�RI�PHWDOV��ZK\�WKH�UHDFWLRQ�LQ�WKLV�FHOO�RFFXUV��� 

���:ULWH�D�EDODQFHG�KDOI-UHDFWLRQ�HTXDWLRQ�IRU�WKH�R[LGDWLRQ�WKDW�RFFXUV�LQ�WKLV�RSHUDWLQJ�FHOO�� 

 

 

 

 

 

 

 

 

 

 

 

 

 



3RO\YLQ\O�FKORULGH��39&��LV�D�SRO\PHU�XVHG�WR�PDNH�GUDLQ�SLSHV��IORRULQJ��HOHFWULF�ZLUH�LQVXODWLRQ��DQG�VRPH�
SODVWLF�ERWWOHV��0DNLQJ�39&�UHTXLUHV�VHYHUDO�UHDFWLRQV��7KH�ILUVW�VWHS�LV�UHSUHVHQWHG�E\�WKH�HTXDWLRQ�EHORZ�� 

��������������������������������(TXDWLRQ������&�+������&O�����ĺ���&�+�&O�� 
��������������������������������������������������������HWKHQH�����FKORULQH�ĺ�����-GLFKORURHWKDQH� 

7KH����-GLFKORURHWKDQH�LV�FRQYHUWHG�WR�YLQ\O�FKORULGH��7R�SURGXFH�39&��WKH�YLQ\O�FKORULGH�PRQRPHU�LV�SRO�
\PHUL]HG��DV�UHSUHVHQWHG�E\�WKH�HTXDWLRQ�EHORZ� 

 

 

 

 

 

 

 

 

 

���([SODLQ��LQ�WHUPV�RI�FKHPLFDO�ERQGV��ZK\�WKH�K\GURFDUERQ�LQ�HTXDWLRQ���LV�XQVDWXUDWHG�� 

���,GHQWLI\�WKH�FODVV�RI�RUJDQLF�FRPSRXQGV�WR�ZKLFK�WKH�SURGXFW�RI�HTXDWLRQ���EHORQJV�� 

���'UDZ�D�VWUXFWXUDO�IRUPXOD�IRU�WKH�SURGXFW�RI�HTXDWLRQ���� 

���6WDWH�WKH�QXPEHU�RI�HOHFWURQV�VKDUHG�EHWZHHQ�WKH�FDUERQ�DWRPV�LQ�D�PROHFXOH�RI�YLQ\O�FKORULGH�� 


