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)LJXUH ���� +LVWRULFDO�GHYHORSPHQW�RI�HOHFWURQLF�GHYLFHV� VWDUWLQJ�ZLWK WKH�
SRLQW�FRQWDFW� GHYLFH� WR� WKH� RUJDQLF� PDWHULDOV� EDVHG WKLQ� ILOP
GHYLFHV�

�

)LJXUH����� &RPSDULVRQ�RI�WKH�FRQGXFWLYLW\�RI�FRQGXFWLQJ�SRO\PHUV�WR� WKH�
LQRUJDQLF�FRXQWHUSDUWV�

�

)LJXUH����� 7KH� HQHUJ\� OHYHOV� GLVWULEXWLRQ� RI� D� ʌ�FRQMXJDWHG SRO\PHU� LQ�
FRPSDULVRQ�ZLWK�FRQYHQWLRQ�LQRUJDQLF�PDWHULDOV�

�

)LJXUH����� 6SLQ�FRDWLQJ SURFHVV� VWHSV� �D�� &RDWLQJ XQLW� �E�� 6DPSOH� RQ�
FRDWLQJ�XQLW�DQG �F��&RDWLQJ�RQ�WKH�VDPSOH DQG�VSLQ�FRDWHG�ILOP�

��

)LJXUH����� )70�VHW�XS�DQG�SURFHVV�RI�WKLQ�ILOP�GHSRVLWLRQ �D��+\GURSKLOLF
OLTXLG� VXEVWUDWH� �VXUIDFH�� LQ�SHWUL�GLVK� �E��'URS�RI�FRQGXFWLQJ�
SRO\PHU RQ� WKH� OLTXLG� VXUIDFH�� �F�� )ORDWLQJ� SRO\PHU ILOP RQ�
OLTXLG�VXUIDFH�DQG��G��6WDPSLQJ�RI�SRO\PHU ILOP�

��

)LJXUH����� :RUNLQJ� SURFHVV� RI� 630� �670�� $)0�� DQG� 1620��
PHDVXUHPHQW�

��

)LJXUH����� 6HW�XS� DQG� ZRUNLQJ� RI� �D�� 6(0� PHDVXUHPHQW DQG� �E� 7(0�
PHDVXUHPHQW�

��

)LJXUH����� 6HW�XS DQG�ZRUNLQJ� RI� �D�� ;5'�PHDVXUHPHQW DQG� �E� &\FOLF�
YROWDPPHWU\�PHDVXUHPHQW�

��

)LJXUH����� :RUNLQJ SULQFLSOH� RI �D�� )7,5� VSHFWURVFRS\� DQG� �E��
6SHFWURSKRWRPHWU\�

��

)LJXUH������ :RUNLQJ� SULQFLSOH� RI� �D�� 89�9LV� VSHFWURVFRS\ DQG� �E��
3KRWROXPLQHVFHQFH�VSHFWURVFRS\�

��

)LJXUH������ 'HYLFH�VWUXFWXUH�RI��D��6FKRWWN\�GLRGH���E��S�Q GLRGH���F��060��
DQG��G��0,6�

��

)LJXUH������ 'LIIHUHQW 27)7 VWUXFWXUHV� �D�� %RWWRP�JDWH� WRS�FRQWDFW�� �E��
%RWWRP�JDWH� ERWWRP�FRQWDFW�� �F��7RS�JDWH� WRS�FRQWDFW�� DQG� �G��
7RS�JDWH�ERWWRP�FRQWDFW�

��

)LJXUH������ 6HPLFRQGXFWRU� SDUDPHWHU� DQDO\VHU IRU� WKH� PHDVXUHPHQW� RI�
YDULRXV�HOHFWULFDO�SDUDPHWHUV�

��

)LJXUH ����� &OXVWHUV�RI RUJDQLF�GHYLFH�DSSOLFDWLRQ�IURP�2(�$�5RDGPDS� ��

)LJXUH������ (�QRVH DQG�LWV�SURFHVVLQJ�ZLWK�UHVSHFW�WR�WKH�KXPDQ QRVH� ��
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)LJXUH������ *HQHUDWLRQ� RI FKDUJH� H[FLWRQV� LQ� FRQGXFWLQJ SRO\PHU� XQGHU�
OLJKW�H[SRVXUH�

��

)LJXUH����� 7KH EDQG DOLJQPHQW�RI�347����SRO\PHU�ZLWK�$X� ��

)LJXUH����� �D��'HYLFH�VWUXFWXUH�RI�060�VHQVRU�RQ�SRO\DPLGH�VXEVWUDWH���E��
2SWLFDO�LPDJH�RI�DV�IDEULFDWHG�VHQVRU��DQG��F��)OH[LELOLW\�RI�DV�
IDEULFDWHG�VHQVRU�

��

)LJXUH����� 7KLQ�ILOP�;5'�RI�347����RQ�IOH[LEOH�SRO\DPLGH�VXEVWUDWH� ��

)LJXUH����� $)0�WRSRJUDSK\�RI�347����WKLQ�ILOP�RQ�SRO\DPLGH�VXEVWUDWH��
�D����'�DQG��E����'�

��

)LJXUH����� 6(0� LPDJH� RI� 347���� ILOP� RQ� �D�� &DUERQ� WDSH� DQG� �E��
3RO\DPLGH�VXEVWUDWH�

��

)LJXUH����� )7,5�SORW�RI WKH�347���� ILOPV��EHIRUH JDV H[SRVXUH�DQG�DIWHU
1+� DQG�12� JDV�H[SRVXUH�

��

)LJXUH����� &9�SORW� RI� WKH� 347���� ILOPV��ZLWKRXW JDV� H[SRVXUH DQG�ZLWK�
1+� DQG�12� JDV�H[SRVHG�

��

)LJXUH ���� ,9 FKDUDFWHULVWLFV RI�LQWHUGLJLWDWHG�060�VHQVRU�XQGHU�GDUN�DQG
XQH[SRVHG�FRQGLWLRQ��,QVHW�VKRZV�WKH�ORJDULWKPLF�FXUUHQW�VFDOH�

��

)LJXUH����� 6WDELOLW\ FKDUDFWHULVWLFV RI�WKH�060�VHQVRU�RYHU����GD\V� ��

)LJXUH������ �D�� $VVHPEOHG� OD\HU� RI� 347���� ILOP� ZLWK PROHFXOHV�� FDUULHU�
KROHV�� DQG� WUDSSHG�FDUULHUV�� �E��347���� ILOP�DIWHU� H[SRVXUH� WR�
1+� JDV��DQG��F��347����ILOP�DIWHU�H[SRVXUH�WR�WKH�12� JDV�

��

)LJXUH������ 7KH�FXUUHQW�YROWDJH�FKDUDFWHULVWLFV�RI�WKH�347����EDVHG�060�
DPPRQLD�VHQVRU�ZLWKRXW�DQG�ZLWK�D�����SSP�1+� JDV�H[SRVXUH�
FRQGLWLRQV�

��

)LJXUH������ 7KH�JDV�UHVSRQVH�WUDQVLHQW�RI�WKH�VHQVRU�DW�DQ�DSSOLHG�ELDV�RI���
9�ZLWK�1+� JDV�H[SRVXUH�

��

)LJXUH������ 5HVSRQVHV� DW� GLIIHUHQW� FRQFHQWUDWLRQ� RI�1+� JDV�ZLWK� OLQHDUO\�
ILWWHG�

��

)LJXUH������ 7KH�VHQVRU�FXUUHQW�YROWDJH�FKDUDFWHULVWLFV� EHIRUH�JDV�H[SRVXUH
DQG DIWHU�H[SRVXUH�RI���� SSE�DQG ����SSE�RI�12� JDV�

��

)LJXUH������ 7UDQVLHQW�JDV�UHVSRQVHV�RI�060�VHQVRU�DW���9�ZLWK�����WR�����
SSE�RI�12� JDV� H[SRVXUH��7KH� WUDQVLHQW� UHVSRQVHV� DW� ���� DQG�
����SSE�RI 12� JDV�DUH�LQ�WKH�LQVHW�RI�ILJXUH�

��

)LJXUH������ /LQHDULW\�SORW�RI�WKH�REWDLQHG�12� JDV�UHVSRQVH�RI�WKH�VHQVRU� ��
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)LJXUH������ 6HOHFWLYLW\ SORW�RI�WKH�060 VHQVRU�LQ�SUHVHQFH�RI LQWHUIHULQJ�
JDVHV�DQG�RUJDQLF�YDSRXUV�

��

)LJXUH������ 7KH FXUUHQW�YROWDJH�FKDUDFWHULVWLFV RI�060�VHQVRU DW�GLIIHUHQW�
UHODWLYH�KXPLGLW\�YDOXHV�

��

)LJXUH ���� 27)7�GHYLFH�VWUXFWXUH��FURVV�VHFWLRQDO�YLHZ��IRU�SULVWLQH�347�
���DQG�347����&G6H�4'V�FRPSRVLWH�ILOP�

��

)LJXUH ���� 7(0�WRSRJUDSK\�RI��D��&G6H�4'V�DQG��E��347����&G6H�4'V�
FRPSRVLWH��7KH 6$(' SDWWHUQ�RI�&G6H�4'V�LQ� WKH�LQVHW�RI��D��
DQG�347����&G6H�4'V�FRPSRVLWH�LQ�WKH�LQVHW RI��E��

��

)LJXUH ���� $)0 WRSRJUDSK\� RI� �D�� SULVWLQH� 347���� ILOP� DQG� �E�� 347�
���&G6H�4'V�FRPSRVLWH�ILOP�

��

)LJXUH ���� %DQG�GLDJUDP�RI �D��$X�347����$X�DQG��E��$X�347����&G6H�
4'V�FRPSRVLWH�$X�XQGHU�WKHUPDO�HTXLOLEULXP�

��

)LJXUH ���� 2XWSXW�FKDUDFWHULVWLFV�RI�SULVWLQH�347��� EDVHG�27)7� ��

)LJXUH ���� 2XWSXW� FKDUDFWHULVWLFV� RI� 347����&G6H�4'V� FRPSRVLWH� EDVHG�
27)7�

��

)LJXUH ���� 7UDQVIHU� FKDUDFWHULVWLFV� RI SULVWLQH� 347���� DQG� 347����&G6H�
4'V�FRPSRVLWH�EDVHG�27)7V�

��

)LJXUH ���� 7UDQVIHU�SORWV�RI�WKH�SULVWLQH�347��� EDVHG�27)7�VHQVRU�ZLWK�
����SSP�1+� JDV�

��

)LJXUH ���� 7UDQVIHU� SORWV� RI� 347����&G6H� 4'V� FRPSRVLWH EDVHG 27)7�
VHQVRU�ZLWK�����SSP�1+� JDV�

��

)LJXUH ����� 7UDQVLHQW�UHVSRQVH�RI�SULVWLQH�347����DQG�347����&G6H�4'V�
EDVHG� 27)7V� DW� 9'6  9*6  � ���� 9� IRU� GLIIHUHQW 1+� JDV�
FRQFHQWUDWLRQ�

��

)LJXUH ����� *DV� UHVSRQVHV� DQG� ILWWHG� OLQH� RI� SULVWLQH� 347���� DQG� 347�
���&G6H�4'V�FRPSRVLWH�EDVHG�27)7V�DW�9'6  9*6  � ����9�
IRU�GLIIHUHQW�1+� JDV�FRQFHQWUDWLRQ�

��

)LJXUH ����� 6HOHFWLYLW\� RI� 347����&G6H� 4'V� FRPSRVLWH� EDVHG� 27)7�
DPPRQLD�JDV�VHQVRU�RYHU�FRPPRQ�LQWHUIHUHQFHV�

��

)LJXUH ���� &DPHUD� LPDJH� RI� WKH� )70� VWHSV� �D�� 347���� VROXWLRQ� LQ
FKORURIRUP DQG VXEVWUDWHV� �JODVV DQG�6L�6L2���� �E��+\GURSKLOLF�
VROXWLRQ� RI� (* DQG� *� ������� �F� 'URS� RI� 347���� RQ OLTXLG�
VXUIDFH���G��347����ILOP�RQ�OLTXLG�VXUIDFH���H� 347����ILOP�RQ�
OLTXLG� VXUIDFH� DIWHU� VWDPSLQJ� RQ� VROLG� VDPSOH�� DQG� �I�� )70�
FRDWHG�347����ILOP�RQ�JODVV�DQG�6L�6L2� VXEVWUDWHV�

��
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)LJXUH ���� (QHUJ\ EDQG GLDJUDP EHWZHHQ�347����DQG�VRXUFH�GUDLQ RI�WKH�
27)7�

��

)LJXUH ���� 'HYLFH�VWUXFWXUH�RI�WKH�RUJDQLF�WKLQ�ILOP�WUDQVLVWRU DORQJ ZLWK�D�
EORFN GLDJUDP�RI�JDV�VHQVLQJ�VHWXS�

��

)LJXUH ���� $)0�WRSRJUDSK\�RI��D��)70�ILOP�DQG��E��6SLQ�FRDWHG�ILOP�RQ�
276�WUHDWHG�6L�6L2� VXEVWUDWH�

��

)LJXUH ���� 2XWSXW FKDUDFWHULVWLFV RI DV�IDEULFDWHG� )70� FRDWHG� 27)7�
VHQVRU�

��

)LJXUH ���� 2XWSXW�FKDUDFWHULVWLFV RI�WKH�VSLQ�FRDWHG 27)7�VHQVRU� ��

)LJXUH����� 7UDQVIHU�FKDUDFWHULVWLFV RI�DV�IDEULFDWHG�27)7�VHQVRU�EDVHG�RQ�
)70�DQG�VSLQ�FRDWLQJ 347����ILOP�

��

)LJXUH ���� 2XWSXW�FKDUDFWHULVWLFV�RI�)70�FRDWHG�27)7�IRU�GLIIHUHQW�1+�

JDV�FRQFHQWUDWLRQV�PHDVXUHG�DW�9*6� �����9�
��

)LJXUH ���� 7UDQVIHU FKDUDFWHULVWLFV RI� WKH� DV�IDEULFDWHG VHQVRU�XVLQJ�)70�
DQG� VSLQ� FRDWLQJ� ZLWKRXW� JDV� H[SRVHU� DQG�ZLWK� �� SSP�1+�

JDV�H[SRVHU�

��

)LJXUH ����� 9DULDWLRQ� LQ� ILHOG� HIIHFW�PRELOLW\� DQG� WKH� WKUHVKROG YROWDJH� RI�
)70�FRDWHG�27)7�DW�YDULRXV�FRQFHQWUDWLRQ�RI�1+� JDV�

��

)LJXUH ����� 7UDQVLHQW� UHVSRQVH� RI� )70� FRDWHG� 27)7� VHQVRU� IRU� YDULRXV�
FRQFHQWUDWLRQ� RI� D 1+� JDV�� 7KH� UHVSRQVH� YV�� DPPRQLD� JDV�
FRQFHQWUDWLRQ�FXUYH�ZLWK�OLQHDUO\�ILWWHG LV LQ�WKH�LQVHW�

��

)LJXUH ����� $PPRQLD�JDV�LQWHUDFWLRQ�PHFKDQLVP�LQ�WKH DV�IDEULFDWHG 27)7
VHQVRU�

��

)LJXUH ���� 7KH� FURVV�VHFWLRQDO� GHYLFH� VWUXFWXUH� RI� DV�IDEULFDWHG� 347����
EDVHG�27)7�

��

)LJXUH ���� 2SWLFDO� DEVRUEDQFH� LQ� VSLQ�FRDWHG� DQG� )70� FRDWHG� 347����
ILOPV� ,QVHW� LPDJH� VKRZV� WKH� DEVRUSWLRQ� LQ� SDUDOOHO� DQG�
SHUSHQGLFXODU�DOLJQHG�)70�ILOP�XQGHU SRODUL]HG�OLJKW�

��

)LJXUH ���� 3KRWROXPLQDQFH�LQ�WKH�VSLQ�FRDWHG�DQG�)70�FRDWHG�347����
ILOPV�

��

)LJXUH ���� $)0� �'� WRSRJUDSK\� LPDJHV RI� �D�� VSLQ�FRDWHG� 347���� ILOP�
DQG��E��)70�&RDWHG�347��� ILOP�

��

)LJXUH ���� 2XWSXW� FKDUDFWHULVWLFV RI� WKH� 347���� WKLQ� ILOP� EDVHG� 27)7�
XQGHU�GDUN�FRQGLWLRQ�

��

)LJXUH ���� 7UDQVIHU� FKDUDFWHULVWLFV� RI� WKH 347���� WKLQ� ILOP� EDVHG� 27)7�
XQGHU�GDUN�FRQGLWLRQ�

���
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)LJXUH����� 2XWSXW� FKDUDFWHULVWLFV� RI� WKH�27)7� XQGHU� LOOXPLQDWLRQ� RI� ����
�:�FP� OLJKW�LQWHQVLW\�DW�GLIIHUHQW�ZDYHOHQJWK�

���

)LJXUH����� 2XWSXW� FKDUDFWHULVWLFV� RI� WKH�27)7� XQGHU� LOOXPLQDWLRQ� RI� ����
QP�ZDYHOHQJWK DW�GLIIHUHQW OLJKW LQWHQVLW\�

���

)LJXUH����� 7UDQVIHU�FKDUDFWHULVWLFV�RI�WKH�347����WKLQ�ILOP�EDVHG�27)7�DW�
9'6  ����9�XQGHU�GDUN�DQG�LOOXPLQDWLRQ�RI�����QP�OLJKW�ZLWK�
DQ LQWHQVLW\ RI������:�FP��

���

)LJXUH������ 7UDQVIHU�FKDUDFWHULVWLFV�RI�WKH�347����WKLQ ILOP�EDVHG�27)7�DW�
9'6  ����9�XQGHU�GDUN�DQG�LOOXPLQDWLRQ�RI�����QP�OLJKW�ZLWK�
DQ�LQWHQVLW\ RI����:�FP��

���

)LJXUH������ 5HVSRQVLYLW\� RI� WKH� 347���� WKLQ� ILOP� EDVHG� SKRWRWUDQVLVWRU�
XQGHU�LOOXPLQDWLRQ�RI����:�FP� OLJKW�LQWHQVLW\�

���


