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+H�VXJJHVWHG���PHWK\O�SHQWDQRO�DV�D�FDQGLGDWH�IRU�RXU�SURMHFW�*OHERY�>�@�WHVWHG�WKLV�DGGLWLYH�LQ�WKH�EDE\��H�J��WKH�ILUVW�JHQHUDWLRQ�RI�WKH�FKLOOHU��+H�FRQFOXGHG�WKDW���PHWK\O�SHQWDQRO�DGGHG�WR�WKH�DEVRUEHQW�LQ�WKH�DEVRUEHU�FDXVHG�DQ�LQFUHDVH�RI�WKH�FRROLQJ�HIIHFW�RI�����ZKHUHDV�DQ�LQMHFWLRQ�LQWR�WKH�UHIULJHUDQW�LQ�WKH�HYDSRUDWRU�FDXVHG�DQ�LQFUHDVH�RI�����%DVHG�RQ�WKRVH�UHVXOWV���PHWK\O�SHQWDQRO�LV�XVHG�DV�DGGLWLYH�LQ�ERWK�WKH����N:�XQLW��.ODEEH��DQG�WKH������0:�XQLW��7KH�SLORW��������&RUURVLRQ6DPSOHV�RI�ILYH�GLIIHUHQW�PDWHULDOV�ZHUH�VXEMHFWHG�WR�D�����OLWKLXPEURPLGH�VROXWLRQ�LQ�ZDWHU��7KH�WHVW�VDPSOHV�ZHUH�SXW�LQWR�D�(�IODVN�DQG�ZHUH�FRYHUHG�ZLWK�WKH�VROXWLRQ��7KH�IODVNV�ZHUH�VXEMHFWHG�WR�HOHYDWHG�WHPSHUDWXUH�����R&�IRU�WZR�PRQWK�DQG�WKHUHDIWHU����R&�IRU�IRXU�PRQWK��7KH�VDPSOHV�ZHUH�ZHLJKHG�EHIRUH�DQG�DIWHU�WKH�WHVWLQJ�SHULRG��7KH�PDWHULDOV�ZHUH� 6WDLQOHVV�VWHHO�606������ 602�D�KLJK�PRO\EGHQXP�FRQWDLQLQJ�VWHHO� 7LWDQLXP� ,QFRQHO� 0LOG�VWHHO7KH�UHVXOWV�DUH�IRXQG�LQ�7DEOH��
7DEOH����&RUURVLRQ�RI�/L%U�RQ�GLIIHUHQW�PDWHULDOV0DWHULDO 6WDUWLQJ�ZHLJKW��J

(QGLQJ�ZHLJKW��J
:HLJKW�UHGXFWLRQ��J

PP�\HDU
66���� ������� ������� ������ ���602 ������� ������� ������ ���7LWDQLXP ������� ������� ������ ���,QFRQHO ������� ������� ������ ���0LOG�VWHHO ������� ������� ������ ���

����6SUHDGLQJ�RI�OLTXLG6WXGLHV�ZHUH�PDGH�RQ�WKH�VSUHDGLQJ�RI�WKH�OLTXLG�RQ�WKH�ODPHOODV�WR�IRUP�D�XQLIRUP�IDOOLQJ�ILOP��7KHVH�VWXGLHV�ZHUH�PDGH�RXWVLGH�RI�WKH�FKLOOHU�LWVHOI��7KLV�ZDV�PDGH�L�RUGHU�WR�EH�DEOH�WR�PDNH�REVHUYDWLRQV�RQ�WKH�GHJUHH�RI�VSUHDGLQJ��:DWHU�PL[HG�ZLWK�FHWK\OPHWK\OFHOOXORVH��&0&��ZDV�XVHG��7KH�SXUSRVH�RI�WKH�&0&�ZDV�WR�LQFUHDVH�WKH�YLVFRVLW\�RI�WKH�OLTXLG�WR�VLPXODWH�WKH�OLWKLXPEURPLGH�VROXWLRQ��7KH�VSUHDGLQJ�LV�GHSHQGHQW�DOVR�RQ�VXUIDFH�WHQVLRQ�DQG�RQ�WKH�UDWH�RI�DEVRUSWLRQ��7KHVH�SDUDPHWHUV�FRXOG�QRW�EH�VWXGLHG�VLQFH�OLWKLXPEURPLGH�VROXWLRQ�GXH�WR�WKH�FRUURVLYH�SURSHUWLHV�FRXOG�QRW�EH�XVHG�
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)UHGULN�6HWWHUZDOO��VHWWHU#NHW�NWK�VH ���

,W�ZDV�IRXQG�WKDW�WKH�OLTXLG�ORDG�ZDV�DQ�LPSRUWDQW�SDUDPHWHU�IRU�WKH�VSUHDGLQJ�RI�WKH�OLTXLG����P��K�DQG�PHWHU�RI�ODPHOOD�ZDV�D�DSSUR[LPDWH�PHDVXUH�IRU�JRRG�GLVWULEXWLRQ�RQ�WKH�VXUIDFH��7KLV�YDOXH�ZDV�XVHG�LQ�WKH�GHVLJQ�RI�WKH�SLORW�XQLW����
��� ',6&866,21'HVSLWH�WKH�YHU\�VKRUW�WLPH�DYDLODEOH�IRU�WKH�SURMHFW�DQ�DFFHSWDEOH�UHVXOW�ZDV�DFKLHYHG��7KH�SLORW�XQLW�KDV�D�FRROLQJ�FDSDFLW\�RI�PRUH�WKDQ������0:��7KH�&23�KRZHYHU�LV�RQO\�LQ�WKH�RUGHU�RI������ZKLFK�LV�ORZHU�WKDQ�ZKDW�LV�DFKLHYHG�ZLWK�RWKHU�W\SHV�RI�DEVRUSWLRQ�FKLOOHUV��7KH�UHDVRQ�IRU�WKH�ORZ�&23�LV�WKH�UHODWLYHO\�KLJK�UDWH�RI�FLUFXODWLRQ�RI�OLWKLXPEURPLGH�VROXWLRQ�EHWZHHQ�WKH�DEVRUEHU�DQG�WKH�JHQHUDWRU��7KLV�KLJK�UDWH�RI�FLUFXODWLRQ�DOVR�OHDGV�WR�D�KLJK�FRQVXPSWLRQ�RI�HOHFWULFLW\�IRU�WKLV�SXPSLQJ��2QH�RWKHU�UHDVRQ�IRU�WKH�ORZ�&23�LV�WKH�FRQVWUXFWLRQ�RI�WKH�VROXWLRQ�KHDW�H[FKDQJHU��'XH�WR�WKH�ODUJH�UDWH�RI�FLUFXODWLRQ�DOVR�WKH�KHDW�ORDG�LV�YHU\�KLJK��7KLV�OHG�WR�WKDW�WKH�VROXWLRQ�KHDW�H[FKDQJHU�LQ�WKH�SLORW�XQLW�LV�GLYLGHG�LQWR�WZR�XQLWV��,Q�RQH�XQLW�WKH�OHDQ�DQG�WKH�VWURQJ�VROXWLRQ�H[FKDQJHV�KHDW�EHWZHHQ�HDFK�RWKHU�ZKHUHDV�LQ�WKH�VHFRQG�WKH�VWURQJ�VROXWLRQ�LV�FRROHG�GRZQ�IXUWKHU�E\�WKH�FRROLQJ�ZDWHU��7KLV�ZDV�GRQH�LQ�RUGHU�WR�XWLOL]H�WKH�DEVRUEHU�IRU�DEVRUSWLRQ�RQO\��QRW�IRU�

FRROLQJ�GRZQ�WKH�VWURQJ�VROXWLRQ�WR�DEVRUSWLRQ�WHPSHUDWXUH��2SWLPL]DWLRQ�PLJKW�OHDG�WR�WKDW�DOVR�WKH�VHFRQG�KHDW�H[FKDQJHU�ZLOO�EH�XWLOL]HG�IRU�FRROLQJ�RI�WKH�VWURQJ�VROXWLRQ�DQG�KHDWLQJ�RI�WKH�OHDQ�VROXWLRQ��7KLV�ZLOO�VXEVWDQWLDOO\�LQFUHDVH�WKH�&23��,W�LV�RXU�EHOLHI�WKDW�WKRVH�WZR�PHDVXUHV�ZLOO�OHDG�WR�D�&23�LQ�WKH�VDPH�UDQJH�DV�FRQYHQWLRQDO�FKLOOHUV�'XULQJ�WKH�FRROLQJ�VHDVRQ�\HDU������WKH�IORZ�UDWH�ZLOO�EH�RSWLPL]HG�ZLWK�UHVSHFW�WR�FDSDFLW\�DQG�HIILFLHQF\�
��� 5()(5(1&(6>�@�:HL�-L��7KHRUHWLFDO�6WXG\�RQ�(IIHFWV�RI�6XUIDFH�$FWLYH�6ROXWHV�RQ�$EVRUSWLRQ�6\VWHPV��3K'�WKHVLV��'HS��&KHPLFDO�(QJLQHHULQJ��5R\DO�,QVWLWXWH�RI�7HFKQRORJ\������>�@�*XVWDIVVRQ�0DJQXV��+HDW�DQG�0DVV�7UDQVIHU�(QKDQFHPHQWV�E\�$GGLWLYHV�± D�7KHRUHWLFDO�DQG�([SHULPHQWDO�6WXG\� S+G�WKHVLV��'HS��&KHPLFDO�(QJLQHHULQJ�DQG�7HFKQRORJ\��5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��$661������± ����������>�@�*OHERY�'PLWUH\��6HWWHUZDOO�)UHGULN��([SHULPHQWDO�6WXG\�RI�+HDW�7UDQVIHU�DGGLWLYH�,QIOXHQFH�RQ�WKH�$EVRUSWLRQ�&KLOOHU�3HUIRUPDQFH��-RXUQDO�RI�,QWHUQDWLRQDO�,QVWLWXWH�RI�5HIULJHUDWLRQ��DFFHSWHG�������
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