
� �������	��
� �

����
������������������� ��� ����
�����  !������ ��� � �

" ±$#&%+©�¯(©:©Y®	³�Òg§�¦�³�Ó�©G±O³o²+¦('�ª()�«OªY³�¯�«®Jª7«©Y®	ª7«O³�©�¯0ª�§�Òg§�©�±�Òu³�¦(«®+§*#&%+©�¯+%+°	©�³�±�®	³-,&.§g¯�«®)�«Òg¬�®u®�«�°+¦0/21+%�±O³43+¯�«®W¯7³�°	©Y¦Gª�§�®Jª�©Y¦0)(©65�³*7	³�ª7«O³�Ó�¬�®	Ó�©8,�³49 :
©Y§�®	³�¦�Ó�§�Ó+³<;0«®	ª7«

=?>&@ A�BDCE8F?G	H	I*I*JLKMB
N<ODPLQ$RTS-PLU-PLOWV2P*XLYZRT[\V2]TQ_^`U-PbaTYZXLPb]TODYZOTcZQ_d_U-d_U�eTP*Q_YfU-^ZQ_d_eTd\g�XLYZXLd\hZOMeTP*YZQ_PLYZXLd_^ZOTPLU8eTP`i*]$j6kljm<noTi*]$j6klj(prq	i*]$j6klj(m<n$j(prRTYZS-YDXLYZQ_eT^ZUbS-d_XL^ZUbPLOsi*]	eTPfXL^Zt?R�^ZU-d_XLd_^ZOTPLU<uv]TPfRTS-PLU-PLOWV2YZOd_OWV2PLS-wLU*d_OTeT]TU6V2S-d_YZQ+xN<OsPLQ8XLYZU-^yeTPLQU-d_U6V2PLt?Yyi*]$j6klj(m<n	U-PzaTYZXLPz]TOsYZOTcZQ_d_U-d_UbeTPzQ_Y?U-^ZQ_d_eTd\g�XLYZXLd_hZOyY{V2S-YL|WwLUeTP!U-PLXLXLd_^ZOTPLU{d_U-^}V2PLS-t?YZU{d_OTeTd_XLYZOTeT^!U-^ZnTS-P!Q_YZU{t?d_U-t?YZUyQ_YZU{XL^Zt?R�^ZU-d_XLd_^ZOTPLU?eTP!YZQ_~Z]TOT^ZUXLYZQ_eT^ZUfS-PLRTS-PLU-PLOWV2Y}V2d\|W^ZUleTPzQ_YZUfeTd\�+PLS-PLOWV2PLUlS-PL~Zd_^ZOTPLUleTPDU-^ZQ_d_eTd\g�XLYZXLd_hZO	PLU6V2YZnTQ_PLXLd_eT^ZU`PLO�PLQXLYZRT[\V2]TQ_^s�vx�N<U6V2P{V2d_R�^	eTPyS-PLRTS-PLU-PLOWV2YZXLd_hZO�U-PLS-c�eTP{]$V2d_Q_d_eTYZe�XL^Zt?^�XL^Zt?RTQ_PLt?PLOWV2^	RTYZS-YQ_Yz|$d_U-]TYZQ_d_�LYZXLd_hZO{eTPMQ_^ZUbeTd_YZ~ZS-YZt?YZU`RTYZS-YDQ_^ZU`XLYZt?d_OT^ZUbeTPfU-^ZQ_d_eTd\g�XLYZXLd_hZO{eTPLQU-d_U6V2PLt?Y?i*]$jklj(m<n$j(pzo�qWYsuv]TP?XL^Zt?^saTPLt?^ZUf|$d_U6V2^$o�Q_Y	RTS-^LqWPLXLXLd_hZO�eTP?Q_^ZUMPLuv]Td_Q_d_nTS-d\^ZUlt?^ZOT^L|ZYZS-d_YZOWV2PLUeTPLQbU-d_U6V2PLt?Y�i*]$j6klj(m<n$j(p�U-^ZnTS-P	PLQ`RTQ_YZOT^!i*]$j6klj(m<n�S-PLU-]TQ\V2Y!d_~Z]TYZQbYZQbeTd_YZ~ZS-YZt?Y�eTPyQ_^ZUPLuv]Td_Q_d_nTS6d_^ZU`t?^ZOT^L|ZYZS-d_YZOWV2PLUfeTPLQ8U-d_U6V2PLt?Y	i*]$j6klj(m<nxzN<Q8XLYZt?d_OT^yeTP?U-^ZQ_d_eTd\g�XLYZXLd\hZOsXL^ZS-S-P&jU-R�^ZOTeTd_PLOWV2PDYZQ*XLYZQ_eT^seTPLQ*U-d_U6V2PLt?Ysi*]$j6klj(p�U-PyYZOTYZQ_d_�LYZS-c	XL^Zt?^!]TO�XLYZU-^!RTYZS6V2d_XL]TQ_YZSfeTPLQU-d_U6V2PLt?Y?i*]$j6klj(m<n$j(p�PLO	PLQuv]TPfPLQXL^ZOWV2PLOTd_eT^zeTPfm<nyPLU`Ov]TQ_^$xN<OMPLQWXLYZU-^`eTP�YZQ_PLYZXLd_^ZOTPLUXL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PLU�YZQWU-d_U6V2PLt?Y`i*]$j6klj(m<nfU-^ZQ_YZt?PLOWV2P�YZRTYZS-PLXLPLOPLO�Q_^ZU{PLuv]Td_Q_d_nTS-d\^ZUDQ_YZU?�+YZU-PLUyXL^ZOTeTPLOTU-YZeTYZULx�i*^Zt?^�U-P!P2�TRTQ_d_XLh!YZOWV2PLS-d_^ZS-t?PLOWV2PZobQ_Y��+YZU-P~ZYZU-PL^ZU-Y$ofXL^ZOTU6V2d\V2]Td_eTY�U-hZQ_^�R�^ZSyk ð olU-P�R�^veTS-[_Y�d_OWV2S-^veT]TXLd_SDU-d_O�OTd_OT~Z�TO�XLYZtznTd_^�PLO�Q_^ZUPLuv]Td_Q_d_nTS6d_^ZU<XL^ZO	Q_YDXL^ZOTeTd_XLd_hZO{eTPfuv]TPfQ_YDRTS-PLU-d_hZOyOT^DU-PMPLOTXL]TPLOWV2S-P`gW�6Y$x



Ð|Ðv� �!Ê|É�Ä��GÄ_�:Î�ÍCÎ�Ä�Æ!Çr�GÂtÎ�ÍCÉ��GÊ|Å%Á+Ä�Î�Ê|Å]ÂAÇ?ô%ö

N<O!PLQ�U-d_U6V2PLt?Y{i*]$j6klj(p�q!i*]$j6klj(p`j(m<nyQ_YD�+YZU-PD~ZYZU-PL^ZU-Yz�6]TPL~ZY{]TOsRTYZR�PLQ�d_t?R�^ZS6V2YZOWV2PPLOyQ_YzU-^ZQ_d_eTd\g�XLYZXLd_hZODYMV2S-YL|WwLUbeTPlQ_YMS-PLYZXLXLd_hZOyeTP`�+^ZS-t?YZXLd_hZO{eTP`|ZYZR�^ZS<eTPlYZ~Z]TYzuv]TPlRT]TPLeTP^vXLYZU-d_^ZOTYZSMRTS-^ZnTQ_PLt?YZUfeTPDR�^ZS-^ZU-d_eTYZe�PLO�Q_Y	RTYZQ_YZOTuv]Td_Q_Q\Y$o�R�^ZSfQ_^	uv]TP?Q_Yy�+YZU-P?~ZYZU-PL^ZU-Y!aTYU-d_eT^?V2^Zt?YZeTY?PLO!XL]TPLOWV2Y{YZQ�PLU6V2]TeTd_YZSbQ_^ZUlXLYZt?d_OT^ZU`eTPzU-^ZQ_d_eTd\g�XLYZXLd_hZO�xb�$PzaTY{XL^ZOTU-d_eTPLS-YZeT^uv]TP!d_OTd_XLd_YZQ_tDPLOWV2P{V2^veTY�Q_Y�t?YZU-Y�uv]TP!XL^ZOTU6V2d\V2]$qWP	PLQlU-d_U6V2PLt?Y�U-P!PLOTXL]TPLOWV2S-Y�PLO�PLU6V2YZeT^Q_[_uv]Td_eT^{q�U-P{PLU6V2]TeTd_Y	Q_YsP&|W^ZQ_]TXLd_hZO�eTP{Q_YZUM�+YZU-PLUDQ_[_uv]Td_e$YZULo~ZYZU-PL^ZU-Y!q�U-hZQ_d_eTYZUMY!t?PLeTd_eTYuv]TP`eTd_U-t?d_Ov]$qWP*Q_YfV2PLt?R�PLS-Y}V2]TS-Y$x�m8YZS-YMPLQ_Q_^MU-P`aTYZO?V2S-YZ�LYZeT^MQ_^ZU<XLYZt?d_OT^ZU<eTP`XL^Zt?R�^ZU-d_XLd_hZORTYZS-YDQ_YZUbeTd_U6V2d_OWV2YZU<�+YZU-PLUbY?t?PLeTd_eTYMuv]TPfYL|ZYZOT�LY?Q_YDU-^ZQ_d_eTd\g�XLYZXLd\hZODqWoTXL^Zt?^?XL^Zt?RTQ_PLt?PLOWV2^$oU-Psd_OTXLQ_]$qWPLO�Q_^ZU?eTd_YZ~ZS-YZt?YZUDuv]TP	eTYZO�Q_Y�XL^Zt?R�^ZU-d_XLd_hZO�PLO��+]TOTXLd_hZO�eTPyQ_Y!V2PLt?R�PLS-Y}V2]TS-Y$x��YZtznTd_wLO�U-PyYZOTYZQ_d_�LYsQ_Y!RTS-^ZR�^ZS-XLd_hZO�eTPyQ_YZUDeTd_U6V2d_OWV2YZUf�+YZU-PLU?Y!t?PLeTd_eTYsuv]TPyRTS-^Z~ZS-PLU-Y!Q_YU-^ZQ_d_eTd\g�XLYZXLd_hZOxbm8YZS-YyPLQ�PLU6V2]TeTd_^?U-PDaTYZOsXL^ZOTU-d_eTPLS-YZeT^?XL^Zt?R�^ZU-d_XLd_^ZOTPLUbuv]TPMV2d_PLOTPLOsd_OWV2PLS-wLUPLO	Q_YzRTS-^veT]TXLXLd_hZO?d_OTeT]TU6V2S-d\YZQTeTPlU-PLt?d_PLQ_YZn�^ZS-YZeT^ZU<eTPlXL^ZnTS-PlR�^ZS*t?PLeTd_^zeTPlS-P&g�OT^MV2wLS-t?d_XL^� XL^ZnTS-P?���`pfib�lRTYZS-Yy]$V2d_Q_d_�LYZS-Q\^ZUbXL^Zt?^	XL^ZOTeT]TX&V2^ZS-PLUlPLQ_wLX&V2S-d_XL^ZULxf�fPDPLU6V2Yyt?YZOTPLS-Y{U-P?aTYV2^Zt?YZeT^`]TOzXL^ZOWV2PLOTd_eT^*eTP*�}�Z�lRTRTt�eTP*k�PLOzPLQWXLYZQ_eT^`Q_[_uv]Td_e$^*d_OTd_XLd_YZQ0�Lt?d_PLOWV2S-YZUuv]TP<U-P<aTYZOXL^ZOTU-d_eTPLS-YZeT^*|ZYZS-d_YZUXL^Zt?R�^ZU-d_XLd_^ZOTPLU�eTP<m<nMd_OTd_XLd_YZQ0o&uv]TP8|ZYZOMeTPLU-eTP��`aTYZU6V2Y`�Z�Z�`RTRTt	oLqMuv]TPYZnTYZS-XLYfPLQ$S-YZOT~Z^feTP*XL^Zt?R�^ZU-d_XLd_^ZOTPLUuv]TP*U-Pb]$V2d_Q_d_�LYZOfPLODQ_YlRTS-cZX&V2d_XLYlRTYZS-YlQ_Y`�+YZnTS-d_XLYZXLd_hZOzeTPXL^ZOTeT]TX&V2^ZS-PLU<PLQ_wLX&V2S-d_XL^ZULx8�$PlaTYzXL^ZOTU-d_eTPLS-YZeT^M]TOTYMRTS-PLU-d_hZO?V2^}V2YZQ0o$�������T �¡���¢$ �¡���¢$ (�8oXL^ZOTU6V2YZOWV2PMPMd_~Z]TYZQY	£zY}V2t	x*N<QXL^ZOWV2PLOTd_eT^Dd_OTd_XLd_YZQ�eTPMk�eTPLQXLYZQ_eT^DQ_[_uv]Td_eT^Md_t?R�^ZOTPlPLOsPLQPLuv]Td_Q_d_nTS-d\^$o$Y{V2S-YL|WwLUfeTPLQ�R�^}V2PLOTXLd_YZQuv]T[_t?d_XL^$oTQ_Y{RTS-PLU-d_hZOseTPzk ð qWo�XL^ZO!PLQ_Q_^?uv]TPLeTY?gW�6YZeTYV2YZtznTd_wLOzQ_Y`RTS-PLU-d_hZOzeTP<p ð qzPLQvR�^}V2PLOTXLd_YZQZuv]T[_t?d_XL^beTP*pzx}�fP<PLU6V2Yft?YZOTPLS-Y`Q_YlXL^Zt?R�^ZU-d_XLd_hZOd_OTd_XLd_YZQ`eTP!p�PLOrPLQfXLYZQ_eT^�Q_[_uv]Td_eT^!uv]TPLeTY�gW�6YZeTY�R�^ZSyQ_Y�RTS-PLU-d_hZO�V2^}V2YZQfd_t?RT]TPLU6V2Y!qrQ_YXL^ZOTeTd_XLd_hZO{eTPlPLuv]Td_Q_d_nTS-d\^lV2PLS-t?^veTd_OTcZt?d_XL^$xN<Q�U-d_U6V2PLt?YzU-PfaTYDXL^ZOTU-d_eTPLS-YZeT^MXL^Zt?^?XLPLS-S-YZeT^$oeTPbt?^veT^fuv]TPbQ_Yl�+YZU-P`~ZYZU-PL^ZU-YMU-P`~ZPLOTPLS-YfXL^Zt?RTQ_P&V2YZt?PLOWV2P*PLO?PLQTRTS-^vXLPLU-^feTPbU-^ZQ_d_eTd\g�XLYZXLd\hZOxN<O{Q_YfRTYZS6V2Pbg�OTYZQ$eTPLQTXLYZRT[\V2]TQ_^lU-P`aTYZXLP`]TOTYMd_OWV2PLS-RTS-P&V2YZXLd_hZOzeTPLQTRTS-^vXLPLU-^feTP`U-^ZQ_d_eTd\g�XLYZXLd_hZOYDV2S-YL|WwLU`eTPfQ_YDt?d_XLS-^vPLU6V2S-]TX&V2]TS-YMS-PLU-]TQ\V2YZOWV2PlPLO	Q_^ZUbRTS-^veT]TX&V2^ZU<eTPfXL^ZQ_YZeTY$x
=?>-¤ ¥{JL¦C�§b¨ © ª�H{«�¬�«T�®
N<O�PLU6V2Y!U-PLXLXLd_hZO�U-P	aTYZXLP	]TO�YZOTcZQ_d_U-d_UMY!V2S-YL|WwLU{eTPyU-PLXLXLd_^ZOTPLUDd_U-^}V2PLS-t?YZUDeTPyQ_Y�U-^ZQ_d_eTd\gTjXLYZXLd_hZO!eTPMXLYZQ_eT^ZUlXL^ZOs]TOsXL^ZOWV2PLOTd_eT^?eTPz�}�Z�yRTRTt�eTPzk�qseTd\�+PLS-PLOWV2PLUbXL^ZOWV2PLOTd_eT^ZU`eTPMm<nR�PLS6V2PLOTPLXLd_PLOWV2PLUMY!Q_YZUzeTd_U6V2d_OWV2YZUMS-PL~Zd_^ZOTPLUzuv]TPyuv]TPLeTYZO�eTP&V2PLS-t?d_OTYZeTYZUMR�^ZSzPLQ*d_OW|ZYZS-d_YZOWV2P¯v¯4°<qyuv]TPl�+]TPLS-^ZO	eTPLU-XLS-d_R$V2YZU<PLO	Q_YDU-PLXLXLd_hZOs�vx²±$x³�vx*´�^ZUbXLYZQ_eT^ZUbY?XL^ZOTU-d_eTPLS-YZS<U-^ZOµ
¶ XL^ZOs]TOyXL^ZOWV2PLOTd_eT^zeTPM�DRTRTt�eTPfm<n	R�PLS6V2PLOTPLXLPlY?Q_YDS-PL~Zd_hZO	·-o
¸ XL^ZOs]TOyXL^ZOWV2PLOTd_eT^zeTPD£L�Z�?RTRTt¹eTPfm<n	R�PLS6V2PLOTPLXLP`Y?Q_YDS-PL~Zd_hZOs·-·-o



º0½¿ó��!Ä�Å�Ë�ÂAÌ[Í ô%ö�»&¼z»�ÀM½ Ð|ÐA¼

ô XL^ZO	]TO	XL^ZOWV2PLOTd_eT^zeTPf¾Z�Z�?RTRTt�eTPfm<n	R�PLS6V2PLOTPLXLPlYDQ_YDS-PL~Zd_hZOs·-·-o
¿ XL^ZO	]TO	XL^ZOWV2PLOTd_eT^zeTPM�}�Z�?RTRTt�eTPfm<n	R�PLS6V2PLOTPLXLPlYDQ_YDS-PL~Zd_hZOs·-·-·-ovq
À�XL^ZOs]TOyXL^ZOWV2PLOTd_eT^zeTPf�Z�Z�?RTRTt¹eTPfm<n	R�PLS6V2PLOTPLXLP`Y?Q_YDS-PL~Zd_hZOs·+ÁDx
N<O!Q_Yy��d_~Z]TS-Y?�$x\£DYZRTYZS-PLXLPLO!d_OTeTd_XLYZeTYZUbQ_YZUlXL^Zt?R�^ZU-d_XLd_^ZOTPLUbeTPzQ_^ZUlXLd_OTXL^?XLYZQ_eT^ZUlXL^ZOTU-d_eTP&jS-YZeT^ZULxyN<Q<eTd_YZ~ZS-YZt?Y	XL^ZS-S-PLU-R�^ZOTeTPDYsQ_Y	U-PLXLXLd_hZO�d_U-^}V2PLS-t?YyY�£L±Z±Z��Â � £L�W�ZÃ}ÄLib�&xÅ¹PLU6V2Y

[Cu] + L 1

[Cu]

A B C D E

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�Ô!ÆCÖ_Ç ØDÈ Ü�Ý�Ý�ÞOß�à�Þ ç7Û ã�Ü Ú�ä åUå º&É4É4Ê?Ë�Ì7º&Ê}ÍLÎ Ä é�Ï ò�Ð å_á Ú Ü�Ý�ÞOá�ÞOãYå�Ý�ÞOß�àtá Ú Þ ä å Ú Þ=åUæ	Ü
èéGê�ëAÿ+ålÑ�åuÝ Û�ä Ü�àWÒ�å�æ Û á�å Ú åuã Û æ Û+çGâOÛ+ç Ý�å â æ Û+ç�ò8ÓCÛ æ Û+ç:âOÛ+ç Ý�å â æ Û+ç�ç Ü�Ü�à�Ý�ê�Ü�à+ã Ú å�àUÜ�à â å
Ú Ü2Ô�ÞOß�àUæ	ÜgÜ�ì+ê�Þ â ÞOí Ú Þ Û Ü�à+ã Ú ÜWèéGê�ë|ÿDÕ ° ò

V2PLt?R�PLS-Y}V2]TS-YzqWY{aTY?XL^Zt?PLOT�LYZeT^?Q_Y?RTS-PLXLd_RTd\V2YZXLd_hZO{eTP{Ö³i*]$×�Y{RTYZS6V2d_SbeTPLQ�Q_[_uv]Td_e$^DØ*°bRTYZS-YV2^veT^ZUDQ_^ZUDXLYZQ_eT^ZUzXL^ZOTU-d_eTPLS-YZeT^ZULx�m<]TPLeTP{^ZnTU-PLS6|ZYZS-U-Pyuv]TPyeTd_X2aT^ZUzXLYZQ_eT^ZUzU-P	PLOTXL]TPLOWV2S-YZOV2^veT^ZUbPLO	Q_YDS-PL~Zd_hZO	XL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PbYZQPLuv]Td_Q_d_nTS-d\^MPLOWV2S-PfQ_Yz�+YZU-PDÖ³i*]$×qsØ*°2xÅ�Q_YfV2PLt?R�PLS-Y}V2]TS-Y`eTPM£L±W�}�DÂ � £L�Z¾Z�ZÄ&ib� � ��d_~Z]TS-Yf�$x³�Z�8qWYMOT^Muv]TPLeTYl�+YZU-P`Q_[_uv]Td_e$Y`PLO{PLQnTd_OTYZS-d_^Mi*]$j6kDxvN<Q�XLYZQ_eT^zÅ�U-PfPLOTXL]TPLOWV2S-YMPLOyQ_YzS-PL~Zd_hZOyeTPlPLuv]Td_Q_d_nTS6d_^fPLOWV2S-PlQ_YZU<�+YZU-PLUfÖ³i*]$×q�Ù(i*] ð kMÚ&o�R�^ZSbQ_^DV2YZOWV2^$o�Q_Y?U-^ZQ_d_eTd\g�XLYZXLd_hZO?qWY{aTY?V2PLS-t?d_OTYZeT^zuv]TPLeTYZOTeT^DXL^Zt?^{RTS-^veT]TX&V2^eTP{Q_YsU-^ZQ_d_eTd\g�XLYZXLd\hZO!PLU6V2YZUDeT^ZUM�+YZU-PLUzU-hZQ_d_eTYZULx	Ûl^!U-P{RTS-^veT]TXLPD�+^ZS-t?YZXLd_hZO�eTP{m<n�k�q�PLQXL^ZOWV2PLOTd_eT^`eTPbm<nDPLU8V2YZO?R�PLuv]TPLÜT^`uv]TPbuv]TPLeTYld_OTXL^ZS-R�^ZS-YZeT^`PLODeTd_U-^ZQ_]TXLd_hZOMPLO?Q_Y`�+YZU-PfÖ³i*]$×0xm8YZS-YzPLQ�XLYZQ_eT^zÝ�qWYDaTYzXL^Zt?PLOT�LYZeT^zQ_YMRTS-PLXLd_RTd\V2YZXLd_hZODeTPzÙ(i*] ð kMÚ<YDRTYZS6V2d_S�eTPLQ�Q_[_uv]Td_eT^Ø*°�qfU-P�PLOTXL]TPLOWV2S-Y*PLOMQ_YbS-PL~Zd_hZOfeTP�PLuv]Td_Q_d_nTS-d\^<PLOWV2S-P8Q_YZU��+YZU-PLU<Ö³i*]$×0ovÙ(i*] ð kMÚ�qMØ*°2o}t?d_PLOWV2S-YZUuv]TPzQ_^ZUfXLYZQ_eT^ZUfilo���q!NrYZ]TO!U-PDPLOTXL]TPLOWV2S-YZOsPLQ8Q_Yy�L^ZOTYyeTPzPLuv]Td_Q_d_nTS-d\^ZUbPLOWV2S-PzQ_YZUl�+YZU-PLUÖ³i*]$×�q	Ø*°&x�´�YDS-PL~Zd_hZOyeTPlXL^vP2�Td_U6V2PLOTXLd_YMeTPMi*] ð kDoTØ*°<qsÖ³i*]$×|ZYDd_OW|ZYZeTd_PLOTeT^fQ_YzS-PL~Zd_hZOyeTP



Ð|Ð$º �!Ê|É�Ä��GÄ_�:Î�ÍCÎ�Ä�Æ!Çr�GÂtÎ�ÍCÉ��GÊ|Å%Á+Ä�Î�Ê|Å]ÂAÇ?ô%ö

[C
u]

 +
 C

u 
O 2

[Cu] + L1

Cu O + L  + [Cu]2 1

[Cu]

Cu

C D EA B

50

100

150

200

250

300

100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�ÔsÆCÖ=ý ØlÈ Ü�Ý�Ý�ÞOß�à]Þ ç7Û ã�Ü Ú�ä å%å º&É}ÞLÊzË�Ì7º&ÊLßZà Ä é�Ï òTÐ å ç7Û�â Þ=æ	Þ³áAÝ�å�Ý�ÞOß�àyÑ�å_Ý Û à�Ý â ê�Þ=æ Û
á�å Ú å_Ü â Ý�å â æ Û{â`ãCä ÞOÜ�à+ã Ú å ç ì+ê�ÜJá�å Ú å_Ü â Ý�å â æ Û{ä Ñ�å%Ý Û�ä Ü�àWÒ�å�æ ÛUâ å_á Ú Ü�Ý�ÞOá�ÞOãYå�Ý�ÞOß�àEæ	Üå éGê�ð�ñbæ ò

XL^Zt?R�^ZU-d_XLd_^ZOTPLU<V2PLS-OTYZS-d_YZULovqWY{uv]TPMQ_Yz�+YZU-PMQ_[_uv]Td_eTYDØ*°*U-PMPLOTS-d_uv]TPLXLPlPLOsm<nx<´�YZU`S-PL~Zd_^ZOTPLUeTPfPLuv]Td_Q_d_nTS-d\^MPLOWV2S-PfeT^ZU*�+YZU-PLU`XL^Zt?^?Q_YZUb�L^ZOTYZUfç³è*é$ê$¡�è*é ð2ë q�ç³è*é$êv¡�Ø*°XL^ZS-S-PLU-R�^ZOTeTPLO	Y{PLuv]Td_Q_d_nTS-d\^ZUbnTd\|ZYZS-d_YZOWV2PLU<qsR�^ZS`PLU-YyS-YZ�LhZOoTV2YZOWV2^{Q_Y{XL^Zt?R�^ZU-d_XLd_hZO	eTPQ_YZU8�+YZU-PLU�XL^Zt?^MU-]DXLYZOWV2d_eTYZeDS-PLQ_Y}V2d\|ZY`eTPLR�PLOTeTPLS-c`eTP*Q_YfXL^Zt?R�^ZU-d_XLd_hZOMeTPLQ$XLYZQ_eT^$x�´�YfS-PL~Zd_hZOt?^ZOT^L|ZYZS-d_YZOWV2Plè*é ð&ë ¡�Ø*°T¡�ç³è*é$ê�V2d_PLOTP*�+^ZS-t?YMV2S-d_YZOT~Z]TQ_YZS�XL^ZS-S-PLU-R�^ZOTeTd_PLOTe$^fU-]TU�|WwLS6V2d_XLPLUY{Q_YDXL^Zt?R�^ZU-d_XLd_hZOyeTPMXLYZeTY?]TOTYDeTPMQ_YZUb�+YZU-PLULx*�fPMPLU6V2Y?t?YZOTPLS-Y$o$V2^veT^ZU`Q_^ZUbXLYZQ_eT^ZU`uv]TPfU-PU-d\V2�TPLO?PLOyPLQ�d_OWV2PLS-d_^ZS8eTPl]TOTYMS-PL~Zd_hZO{t?^ZOT^L|ZYZS-d_YZOWV2P`U-P`eTPLU-XL^Zt?R�^ZOTPLO?PLO{V2S-PLU��+YZU-PLU*XL]$qWYZUXL^Zt?R�^ZU-d_XLd_^ZOTPLUMU-PLS-cZO�Q_YZUzt?d_U-t?YZUzd_OTeTPLR�PLOTe$d_PLOZV2PLt?PLOWV2PDeTP{Q_YsXL^Zt?R�^ZU-d_XLd_hZO�~ZQ_^ZnTYZQ*eTPLQXLYZQ_eT^$ovt?d_PLOWV2S-YZU�uv]TPbQ_YMXLYZOWV2d_eTYZeTPLU�S-PLQ_Y}V2d\|ZYZU8eTP`Q_YZU��+YZU-PleTPLR�PLOTeTPLS-cZOzeTP`Q_YMXL^Zt?R�^ZU-d_XLd_hZOd_OTd_XLd_YZQ�eTPLQ�XLYZQ_eT^zq{|WPLOTeTS-cZOyeTYZeTYZU`R�^ZS*Q_YDQ_P&qyeTPfXL^ZOTU-PLS6|ZYZXLd_hZOyeTPft?YZU-Y$x´�Y{��d_~Z]TS-YD�$x²±{tz]TPLU6V2S-YDQ_Y?U-PLXLXLd_hZO	d_U-^}V2PLS-t?YDY	£L±Z�Zì$x²ì	Â � £L�Z±W�vx³Ã}ÄLib�&x�Å�eTd_X2aTYzV2PLtDjR�PLS-Y}V2]TS-YDU-PzRTS-^veT]TXLPlQ_Y?S-PLYZXLXLd_hZO	t?^ZOT^L|ZYZS-d_YZOWV2Pz¯v¯4°<q	aTYZXLPMU-]sYZRTYZS-d_XLd_hZO	]TOTYDU-PL~Z]TOTeTY�+YZU-PfQ_[_uv]Td_e$Y$oWØ ð o$d_OTt?d_U-XLd_nTQ\P*XL^ZO{Q_YM�+YZU-PfØ*°2x�´�YzU-d\V2]TYZXLd_hZO?S-PLRTS-PLU-PLOWV2YZeTYfPLOyPLQ�eTd_YZ~ZS-YZt?YPLUMQ_Y	uv]TPDU-PDV2d_PLOTPl�6]TU6V2^yYZOWV2PLUMeTPDuv]TP?YZRTYZS-PL�LXLY	PLQ�Q_[_uv]Td_eT^{Ø ð x{´�^ZUMXLYZQ_eT^ZUMÝ`o8i�q��uv]TPLeTYZOzeTPLOWV2S-^`eTP<Q_Y`S-PL~Zd_hZOzt?^ZOT^L|ZYZS-d_YZOWV2PZo}t?d_PLOWV2S-YZUuv]TP<RTYZS-YlPLQvXLYZQ_eT^bN�OT^`U-P*RTS-^veT]TXLPQ_YDRTS-PLXLd_RTd\V2YZXLd_hZO?eTPMi*] ð kDxN<O?Q_YM��d_~Z]TS-Yf�$x²¾zYZRTYZS-PLXLPbS-PLRTS-PLU-PLOWV2YZeTYfQ_YfU-PLXLXLd_hZO?d_U-^}V2PLS-t?YlY?£L±Z�ZìDÂ � £L�Z±W�}ÄLib�&xW´�YV2PLt?R�PLS-Y}V2]TS-YbPLU6V2clQ_P&|WPLt?PLOWV2P�R�^ZS�eTPLnTY}�6^`eTP<Q_Y`XL^ZS-S-PLU-R�^ZOTeTd_PLOWV2P8YlQ_Y`S-PLYZXLXLd_hZOMd_OW|ZYZS-d_YZOWV2P¯v¯4°2o`R�^ZS?Q_^�uv]TPsQ_Y�U-d\V2]TYZXLd_hZO�S-PLRTS-PLU-PLOWV2YZeTY�PLU{Q_Y�uv]TP	U-PsPLOTXL]TPLOWV2S-Y�YZQ`YZXLYZnTYZS{eTd_X2aTYS-PLYZXLXLd_hZOx!i*^Zt?^sqWY!U-PyaTY	|$d_U6V2^$o8Q_YsS-PLYZXLXLd_hZO�¯v¯4°l|$d_PLOTP?eTYZeTYsR�^ZSzQ_YsPLXL]TYZXLd_hZO��vx²±$o8q



º0½¿ó��!Ä�Å�Ë�ÂAÌ[Í ô%ö�»&¼z»�ÀM½ Ð|ÐTí

1[Cu] + L

[Cu]

[Cu] + Cu O

[Cu] + L  + Cu O

2

1 2

A B EDC

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�Ô	ÆCÖïî ØlÈ Ü�Ý�Ý�ÞOß�à]Þ ç7Û ã�Ü Ú�ä å%å º&É4Ê4ð ò ðDË�Ì7º&Ê4É}Í ò à Ä é�Ï ò$Ó Ü ä áAÜ Ú å�ã�ê Ú å%Ý Û�Ú�Ú Ü ç á Û à�æ	ÞOï
Ü�à+ã�Ü�å â ÞOà î å Ú Þ=å�à+ã�Ü*ñ}ñ ° òÐ å ç ÞOã�ê�å�Ý�ÞOß�à Ú Ü�á Ú Ü ç Ü�à+ãYå�æ�ågÜ ç!â ågÝ Û�Ú�Ú Ü ç á Û à�æ	ÞOÜ�à+ã�Üoå â Ý Û�ä ÞOÜ�àWÒ Û
æ	Ü â åJå�á�å Ú Þ=Ý�ÞOß�à�æ	Ü â ålò(å ç Ü`ÕGð Ì å�ê�à]å�ê ç Ü�à+ã�ÜLÏ ò<ÐCÛ+ç Ý�å â æ Û+ç*ä<ã éxÿDó�Ü2ô	áAÜ Ú Þ ä Ü�à+ãYå Ú6õ à
â åuã Ú å�à ç ò Û�Ú�ä å�Ý�ÞOß�à{ñ}ñ ° ò

[Cu]

[Cu] + Cu O

[Cu] + L  + L

[Cu] + L  + Cu O

EDCBA

2

2 2

1 2

1[Cu] + L

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�Ô�ÆCÖïö Ø¹È Ü�Ý�Ý�ÞOß�à Þ ç7Û ã�Ü Ú�ä å?å º&É4Ê4ð�Ë Ì7º&Ê4É}Í Ä é�Ï òl÷0â æ	Þ=åLÔ Ú å ä å ä ê�Ü ç ã Ú å â å
ç ÞOã�ê�å�Ý�ÞOß�à]ì+ê�Ü ç Ü�Ü�à�Ý�ê�Ü�à+ã Ú å_å â å�Ý�å�í�å Ú�â å Ú Ü�å�Ý�Ý�ÞOß�à{ñ}ñ ° ò



Ð|Ð$ø �!Ê|É�Ä��GÄ_�:Î�ÍCÎ�Ä�Æ!Çr�GÂtÎ�ÍCÉ��GÊ|Å%Á+Ä�Î�Ê|Å]ÂAÇ?ô%ö

XL^Zt?^zRTS-^veT]TX&V2^leTP`Q_YMS-PLYZXLXLd_hZO?uv]TPLeTYZS-cfRTYZS6V2P`eTPLQTS-PLYZX&V2d\|W^MØ*°�^zi*] ð kreTPLR�PLOTeTd_PLOTe$^leTPQ_Y	XL^Zt?R�^ZU-d_XLd_hZO�~ZQ_^ZnTYZQ�eTPLQ�XLYZQ_eT^$x{N<O�PLQ<eTd_YZ~ZS-YZt?Y	uv]TPLeTYZO�XLQ_YZS-YZt?PLOWV2PDeTd\�+PLS-PLOTXLd_YZeTYZUQ_YZUzXL]TY}V2S-^	S-PL~Zd_^ZOTPLUfeTP&V2PLS-t?d_OTYZeTYZUlR�^ZSMPLQ<d_OW|ZYZS-d_YZOWV2PD¯v¯4°2x	m8YZS-YsQ_^ZUMXLYZQ_eT^ZUzÝ�q�i�Q_YZU�+YZU-PLUDU-hZQ_d_eTYZU{Ö³i*]$×*q�i*] ð k�RTYZU-YZO�eTPyPLU6V2YZSzPLO�PLuv]Td_Q_d_nTS-d\^yXL^ZO�PLQ*Q_[_uv]Td_eT^	Ø*°MYZOWV2PLUDeTPQ_Y	S-PLYZXLXLd_hZO�¯v¯4°lYsPLU6V2YZSzPLO�PLuv]Td_Q_d_n$S-d\^{XL^ZO�PLQ<Q_[_uv]Td_eT^{Ø ð o8t?cZUMS-d_XL^	PLO�k�q�m<n�uv]TP?PLQQ_[_uv]Td_eT^	Ø*°2o�eTPLU-RT]TwLUMeTP?Q_YsS-PLYZXLXLd_hZO��uv]TPLeTYZOTeT^si*] ð k�XL^Zt?^sS-PLt?YZOTPLOWV2PZxsN<Q<XLYZQ_eT^s�U-P{PLOTXL]TPLOWV2S-Y	PLO�]TOTY	S-PL~Zd_hZO�eTP?PLuv]Td_Q_d_nTS-d\^{PLOWV2S-PsÖ³i*]$×<q�Q_^ZUMeT^ZUzQ_[_uv]Td_eT^ZUld_OTt?d_U-XLd_nTQ\PLULoU-d_PLOTeT^{Ø*°`PLQ8S-PLYZX&V2d\|W^{S-PLt?YZOTPLOWV2PZxlN<Q8XLYZQ_eT^?N�OT^{P2�TR�PLS-d_t?PLOWV2YDQ_Y{S-PLYZXLXLd_hZOsd_OW|ZYZS-d_YZOWV2P¯v¯4°<qyXL^ZOWV2d_Ov�TYDPLO	Q_YDS-PL~Zd_hZOyeTPfPLuv]Td_Q_d_nTS-d\^?ç³è*é$êv¡�Ø*°&xÅ�t?PLeTd_eTYluv]TP`nTY}�6YzQ_YfV2PLt?R�PLS-Y}V2]TS-YfYZRTYZS-PLXLP`]TOTYM�L^ZOTYMeTP`PLuv]Td_Q_d_nTS-d\^lPLOWV2S-P`Q_YZU��+YZU-PLUÖ³i*]$×�q!Ø ð o�PLU6V2Y{S-PL~Zd_hZOsU-PMPLOTXL]TPLOWV2S-YDPLOWV2S-PMQ_YZUleT^ZU`�L^ZOTYZUleTPMPLuv]Td_Q_d_n$S-d\^zt?^ZOT^L|ZYZS-d_YZOWV2PLU� ç³è*é$ê4¡�Ø ð ¡�è*é ð&ë qsç³è*é$ê4¡�Ø*°$¡�Ø ð �&x8N<U6V2^MRT]TPLeTP`^ZnTU-PLS6|ZYZS-U-P`PLO{Q_Yz��d_~Z]TS-YM�$x³�MXL^ZS-S-PLU6jR�^ZOTeTd_PLO$V2PbY?Q_YDU-PLXLXLd_hZOyd_U-^}V2PLS-t?YzY	£L±Z�W�?Â � £L�Z±W�}ÄLib�*RTYZS-YDQ_YDuv]TPlQ_YD�L^ZOTYDt?PLOTXLd_^ZOTYZeTYqWY?PLU6V2cDnTYZU6V2YZOWV2PlP2�$V2PLOTeTd_eTY$x�ÅlQ�d_~Z]TYZQ�uv]TPfPLQ�XLYZQ_eT^z�Do$PLQ�XLYZQ_eT^zN�RTYZU-YDR�^ZS*]TOTYzS-PL~Zd_hZO

[Cu] + L  + L2
1

[Cu] + L  + Cu O2 2

[C
u]

 +
 C

u 
O 2

[Cu]

[Cu] + L

[Cu] + L

1

2

C D EA B

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�Ô�ÆCÖ=Õ Ø�È Ü�Ý�Ý�ÞOß�àxÞ ç7Û ã�Ü Ú�ä åEå º&É4Ê}Í	Ë ò�â á�å Ú Ü�Ý�Ü]ê�à�å Ú Ü2Ô�ÞOß�àRæ	Ü]á Ú Ü�Ý�ÞOá�ÞOãYå�Ý�ÞOß�à
á Ú Þ ä å Ú Þ=åWæ	ÜJèéGê�ë!åuá�å Ú ã�Þ Ú æ	Ü âCâ » ì+ê�Þ=æ Û ÕGð ò

eTPlPLuv]Td_Q_d_n$S-d\^lXL^ZOyQ_YMRTS-PLU-PLOTXLd_YfeTP`Q_^ZU*eT^ZU<Q_[_uv]Td_eT^ZU8d_OTt?d_U-XLd_nTQ\PLULxÅrPLU6V2YMV2PLt?R�PLS-Y}V2]TS-YlqWYOT^?uv]TPLeTYzQ_[_uv]Td_eT^zØ*°*RTYZS-YDOTd_OT~Z]TOT^MeTPfQ_^ZUbXLYZU-^ZUlYZOTYZQ_d_�LYZeT^ZULxN<OyQ_YD��d_~Z]TS-YM�$x²�?PLU6V2czS-PLRTS-PLU-PLOWV2YZeTYMQ_YzU-PLXLXLd_hZOyd_U-^}V2PLS-t?YMYy£Z£L¾Z�?Â � ìZ�WÃ}Ä&ib�&x$Å�PLU6V2YV2PLt?R�PLS-Y}V2]TS-Y?qWY	aTY	XL^Zt?PLOT�LYZeT^yQ_YyRTS-PLXLd_RTd\V2YZXLd\hZOseTP?i*] ð k¹RTYZS-YyQ_^ZUfXLYZQ_eT^ZUf��q!N`xQ_YS-PL~Zd_hZOyç³è*é$ê-¡yØ ð ¡yè*é ð&ë YZnTYZS-XLYl]TOTY`~ZS-YZODS-PL~Zd_hZODeTP<XL^Zt?R�^ZU-d_XLd_^ZOTPLUXL^Zt?^fS-PLU-]TQ\V2YZeT^`eTPLQPLOTS-d_uv]TPLXLd_t?d_PLOZV2^bPLO?m<nDeTPLQ$Q_[_uv]Td_e$^lØ ð x8N<Q$Q_[_uv]Td_eT^`Ø ð XL^ZOWV2d_Ov]TYZS-clU-Pbd_S-clYZ~Z^}V2YZOTeT^fXL^Zt?^



º0½¿ó��!Ä�Å�Ë�ÂAÌ[Í ô%ö�»&¼z»�ÀM½ Ð|Ð$ù

[C
u]

 +
 C

u 
O 2

[Cu] + L2

[Cu] + L  + Cu O2 2

D ECBA

[Cu]

Cu

50

100

150

200

250

300

100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�ÔyÆCÖïÆ Ø*È Ü�Ý�Ý�ÞOß�àUÞ ç7Û ã�Ü Ú�ä åWå º�º2ß}ÊMË ò
S-PLU-]TQ\V2YZeT^`eTP*Q_YlRTS-PLXLd_RTd\V2YZXLd\hZOMeTPbi*] ð k�aTYZU6V2YlQ_Q_PL~ZYZS8YlQ_YlS-PLYZXLXLd_hZODPL]$V2wLX&V2d_XLYbV2PLS-OTYZS-d_Ylú ðeTYZeTYbR�^ZS��vx²¾`PLOzQ_Ybuv]TP�RTS-PLXLd_RTd\V2Y`Ö³i*]$×0oZi*] ð k�qfm<n�k�YbRTYZS6V2d_S�eTPLQWQ_[_uv]Td_e$^*Ø ð o}YZ~Z^}V2cZOTeT^ZU-PPLU6V2PD�TQ\V2d_t?^{XL^Zt?^	S-PLU-]TQ\V2YZeT^{eTPDQ_YyS-PLYZXLXLd_hZOxzN<O�Q_Y	��d_~Z]TS-Yy�$x³ÃyU-P?tz]TPLU6V2S-YyQ_YyU-PLXLXLd_hZOd_U-^}V2PLS-t?Y	Y	Q_YyV2PLt?R�PLS-Y}V2]TS-YyeTP?ûW�Z�sÂ � �WÃ}û Ä ib�&o�Q_P&|WPLt?PLOWV2PDd_O$�+PLS-d_^ZSlYsQ_YyV2PLt?R�PLS-Y}V2]TS-YPL]$V2wLX&V2d_XLY`V2PLS-OTYZS-d_Y$x�m8YZS-YlV2^veT^ZU�Q_^ZU�XLYZQ_eT^ZULoZXL^ZO{P2�TXLPLR�XLd_hZOzeTPLQ$XLYZQ_eT^lÅzoWQ_YZU8�+YZU-PLU�U-hZQ_d_eTYZUeTPfPLuv]Td_Q_d_nTS6d_^fU-^ZOµ`Ö³i*]$×0o�i*] ð k�qym<n�kDx

[C
u]

 +
 C

u 
O 2

[Cu] + Cu O + PbO2

A B C D E

0

50

100

150

200

250

300

0 100 200 300 400 500 600 700

pp
m

 O

ppm Pb

ù�¶=úAûCü�Ô?ÆCÖ ·AØ*È Ü�Ý�Ý�ÞOß�à%Þ ç7Û ã�Ü Ú�ä åJålü Í4ÞlË òWÓ Ü ä áAÜ Ú å�ã�ê Ú å â Ü î Ü ä Ü�à+ã�ÜgÞOàZò�Ü Ú Þ Ú å â åuÜ�ê�ã ¸ Ý�ï
ã�Þ=Ý�åuã�Ü Ú à�å Ú Þ=åJá Û�Ú�âOÛ ì+ê�Ü�ÿ+åJà Û ì+ê�Ü�æ�å`ò(å ç Ü â » ì+ê�Þ=æ�åJÜ�à%Ü â|ç Þ ç ã�Ü ä å ò



ÐAó�ý �!Ê|É�Ä��GÄ_�:Î�ÍCÎ�Ä�Æ!Çr�GÂtÎ�ÍCÉ��GÊ|Å%Á+Ä�Î�Ê|Å]ÂAÇ?ô%ö

=?>-þ ¥{JL¦C�§b¨ ©M¦�ª�H{«�¬�«Tÿ � ª�H{«�¬�«Tÿ «T�®
��������� �
	��������������������������	�� �!"�

N<OyPLU6V2YDU-PLXLXLd_hZOyU-PlYZOTYZQ_d_�LYZO{Q_^ZU*XLYZt?d_OT^ZU*eTPlU-^ZQ_d_eTd\g�XLYZXLd_hZODRTYZS-YzXLYZQ_eT^ZU*S-d_XL^ZU*PLO	i*]	eTPLQU-d_U6V2PLt?YMi*]$j6klj(p`j(m<nx�N<QTU-]TnTU-d_U6V2PLt?Yfi*]$j6klj(p�U-P`YZOTYZQ_d_�LYlXL^Zt?^M]TODXLYZU-^zRTYZS6V2d_XL]TQ_YZS�RTYZS-YPLQ�uv]TPzPLQ8XL^ZOWV2PLOTd_eT^?eTPDm<n!PLUfOv]TQ_^$xMN<uv]Td\|ZYZQ_PLOWV2PLt?PLOZV2PZoTQ_^ZUlXLYZt?d_OT^ZUfeTPzU-^ZQ_d_eTd\g�XLYZXLd_hZOeTPLQ�U-]TnTU-d_U6V2PLt?YMi*]$j6klj(m<n?S-PLU-]TQ\V2YZO{d_~Z]TYZQ_PLU<YzQ_YZU*RTS-^LqWPLXLXLd_^ZOTPLU*U-^ZnTS-PlPLQ�RTQ_YZOT^zi*]$j6klj(m<neTPfQ_^ZU`XLYZt?d_OT^ZU*eTPfU-^ZQ_d_eTd\g�XLYZXLd_hZO?eTPLQ�U-d_U6V2PLt?YDXL]TY}V2PLS-OTYZS-d_^$x
N<O	Q_YZUl��d_~Z]TS-YZUb�$x²ì?Y{�$x\£Z£MU-PMPLOTXL]TPLOWV2S-YZOyS-PLRTS-PLU-PLOWV2YZeT^ZUbQ_^ZUbXLYZt?d_OT^ZUbS-PLXL^ZS-S-d_eT^ZUbPLOXL^Zt?R�^ZU-d_XLd_hZO	RTYZS-Y{YZQ_PLYZXLd_^ZOTPLUleTPMeTd\�+PLS-PLOWV2PLU`XL^Zt?R�^ZU-d_XLd_^ZOTPLUbd_OTd_XLd_YZQ_PLU*eTPzm<n � �$o�vo8£L�Z�$o¾Z�Z�$o$�}�Z�fqD�Z�Z�fRTRTt{�&x�m8YZS-Yl�+YZXLd_Q_d\V2YZS�Q_YlQ_PLX&V2]TS-YlU-PbaTYZODS-PLRTS-PLU-PLOWV2YZeT^lQ_YZU�|$d_U6V2YZU�Q_Y}V2PLS-YZQ_PLUq	U-]TR�PLS-d_^ZS � U-]Tn$g�~Z]TS-YZU � n��&o � X4�<q � e��-�&x
´�Y���d_~Z]TS-Y��$x²ì�tz]TPLU6V2S-Y�PLQlXLYZt?d_OT^�PLO�XL^Zt?R�^ZU-d_XLd_hZO�U-PL~Z]Td_eT^�R�^ZS{PLQlQ_[_uv]Td_e$^ � Ø*°-�PLO�Q_Y	RTS-d_t?PLS-YyP&V2YZRTY	eTP?Q_YsU-^ZQ_d_eTd\g�XLYZXLd\hZOx?´�YZUMXL^ZOTeTd_XLd_^ZOTPLUfd_OTd_XLd_YZQ_PLU`XL^ZS-S-PLU-R�^ZOTeTPLO�YZQPLuv]Td_Q_d_nTS-d\^lPLOWV2S-P`PLQTQ_[_uv]Td_eT^fØ*°2o�Ö³i*]$×�U-hZQ_d_eT^lq?Q_Yf�+YZU-Pl~ZYZU-PL^ZU-Y$o$XL^ZO{]TOTYMXLYZOWV2d_eTYZe?Ov]TQ_YfeTPPLU6V2YZUfeT^ZUl�TQ\V2d_t?YZUb�+YZU-PLULxfN<Q8XL^ZOWV2PLOTd_eT^?d_OTd_XLd_YZQ�eTPzm<nsq!eTPDk�PLU6V2c?gW�6YZeT^$o�YZQ8d_~Z]TYZQ�uv]TPQ_Y?RTS-PLU-d_hZO{V2^}V2YZQ�eTPLQU-d_U6V2PLt?Y � £fY}V2t	x³�&oTeTPfPLU6V2Y?t?YZOTPLS-YDPLQXL^ZOWV2PLOTd_eT^zd_OTd_XLd_YZQTeTPfp�PLO	PLQXLYZQ_eT^DU-PMeTP&V2PLS-t?d_OTYMeTPft?YZOTPLS-YDuv]TPfU-PMY}�6]TU6V2PfY?Q_YDXL^ZOTeTd_XLd_hZO{eTPfPLuv]Td_Q_d_n$S-d\^$x
ÅlQ$d_OTd_XLd_YZS-U-P�Q_YlU-^ZQ_d_eTd\g�XLYZXLd\hZOMPLQ$Q_[_uv]Td_e$^bU-PbPLOTXL]TPLOWV2S-Y`PLOD]TOTYl�L^ZOTYlXL^ZO?eT^ZU8~ZS-YZeT^ZU�eTPQ_d_n�PLS6V2YZe � PLuv]Td_Q_d_n$S-d\^lnTd\|ZYZS-d_YZOWV2P4��qWovYzt?PLeTd_eTYfuv]TPbQ_YfV2PLt?R�PLS-Y}V2]TS-YleTd_U-t?d_Ov]$qWPZoZPLQTQ_[_uv]Td_eT^S-PLYZQ_d_�LY?]TOsS-PLXL^ZS-S-d_eT^?PLOsXL^Zt?R�^ZU-d_XLd_hZO	U-^ZnTS-Pz]TOTY?U-]TR�PLS6g�XLd_PZx*�fd\�+PLS-PLOWV2PLUbXL^Zt?R�^ZU-d_XLd_^ZOTPLUd_OTd_XLd_YZQ_PLUfeTP{m<n�V2PLOTeTS-cZO�]TO�S-PLXL^ZS-S-d_eT^	eTd_U6V2d_OWV2^yU-^ZnTS-P{eTd_X2aTY	U-]TR�PLS6g�XLd_PZxsi*^Zt?^!RT]TPLeTP^ZnTU-PLS6|ZYZS-U-P{PLO�Q_Ys��d_~Z]TS-Ys�$x²ìsPLU6V2^ZUDXLYZt?d_OT^ZUMU-P?|ZYZO�U-PLRTYZS-YZOTeT^	Yst?PLeTd_eTY	uv]TP?Q_YsU-^ZQ_d\jeTd\g�XLYZXLd_hZOsYL|ZYZOT�LY$oRTS-PLXLd_RTd\V2YZO$eT^yÖ³i*]$×�aTYZU6V2Yyuv]TPzPLQ8U-d_U6V2PLt?Y{U-PDPLOTXL]TPLOWV2S-Y?XL^ZO�Q_Y{Q_[_OTPLYXL^ZS-S-PLU-R�^ZOTeTd_PLOWV2P*Yz]TO{PLuv]Td_Q_d_nTS6d_^lt?^ZOT^L|ZYZS-d_YZOWV2PbPLO{Q_Yzuv]TP`aTYZXLP`U-]{YZRTYZS-d_XLd_hZO?]TOTYMOv]TP&|ZY�+YZU-PZx*Å�RTYZS6V2d_S*eTPfPLU-Y?V2PLt?R�PLS-Y}V2]TS-YMV2^veT^ZUbQ_^ZU`XLYZQ_eT^ZUbU-PL~Z]Td_S-cZOyPLQ�XLYZt?d_OT^zt?YZS-XLYZeT^?R�^ZS]TOst?^ZOT^L|ZYZS-d_YZOWV2PZx�#lOTY?U-d\V2]TYZXLd_hZOyYZOTcZQ_^Z~ZY?RT]TPLeTPfeTPLU-XLS-d_nTd_S-U-PlRTYZS-Y?Q_Yz�+YZU-PzU-hZQ_d_eTYyÖ³i*]$×0xN<O{Q_Yz��d_~Z]TS-YM�$x²ûzPLU6V2cZO{S-PLRTS-PLU-PLOWV2YZeT^ZU�Q_^ZU<XLYZt?d_OT^ZU<eTPbXL^Zt?R�^ZU-d_XLd_hZO?U-PL~Z]Td_eT^ZU�R�^ZS�eTd_X2aTY�+YZU-PZo�t?d_PLOWV2S-YZUMuv]TP{Q_Y!��d_~Z]TS-Ys�$x\£L�!U-P{S-PLRTS-PLU-PLOWV2YsPLQ<XLYZt?d_OT^sPLO�XL^Zt?R�^ZU-d_XLd_hZO�U-PL~Z]Td_eT^R�^ZSbPLQQ_[_uv]Td_e$^zØ ð q	PLO	Q_Y?��d_~Z]TS-Yz�$x\£Z£zPLQXLYZt?d_OT^zXL^ZS-S-PLU-R�^ZOTeTd_PLOWV2P`Y?Q_Yz�+YZU-Pf~ZYZU-PL^ZU-Y$x�fPsQ_^ZU?XLYZQ_eT^ZU?PLU6V2]TeTd_YZeT^ZUDQ_^ZU{XL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PLUzY��$o`�vof£L�Z�$o`¾Z�Z��q��}�Z��RTRTt eTPm<nsPLOTXL^ZOWV2S-YZS-cZO	YZQ�t?^ZOT^L|ZYZS-d_YZOWV2P%$'& °�( ¯v¯)&° � d_OTeTd_XLYZeT^ZU*PLO!��d_~Z]TS-Y?�vx³�ZÃ?qs��d_~Z]TS-Y?�vx³�}ìW�&ot?d_PLOWV2S-YZU�uv]TPbPLQTXL^ZS-S-PLU-R�^ZOTeTd_PLOWV2P<YM�Z�Z�zRTRTt�eTP`m<n?YZS-S-d_nTYZS-clYZQ�t?^ZOT^L|ZYZS-d_YZOWV2Pb¯v¯)&° (+* &ð xi*^Zt?^!qWY!U-PyaTY!d_OTeTd_XLYZeT^yPLO�PLQ*XLYZRT[\V2]TQ_^	YZOWV2PLS-d_^ZSzR�^veTPLt?^ZUMeTd_U6V2d_OT~Z]Td_SfXL]TY}V2S-^sS-P&j~Zd_^ZOTPLUDU-PL~Z�TO�PLQbXL^ZOWV2PLOTd_eT^!d_OTd_XLd_YZQ�eTPym<n�RTYZS-Y�Q_^ZUDuv]TPyQ_Y!U-^ZQ_d_eTd\g�XLYZXLd_hZO�RTS-PLU-PLOWV2Y!]TO
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XL^Zt?R�^ZS6V2YZt?d_PLOWV2^{eTd\�+PLS-PLOWV2PZxMm8YZS-Y	XLYZQ_eT^ZUlXL^ZO�]TO!XL^ZOWV2PLOTd_eT^{d_OTd_XLd_YZQeTP?k�eTP?�}�Z�	RTRTtQ_YZUbS-PL~Zd_^ZOTPLUbPLU6V2YZS-cZO	eTP&g�OTd_eTYZU<R�^ZSLµ
ô_ÍCÉ��GÊ|ÅUÎ�Ê!Ç�öGÇ�Î�Ê!ÇCË�ÂAÇ0Ä��GÊRÄ(Ç0Ä�Î�Ä�ÍCÉuÌ[ÂAÇ0ÊCÁ�Í���ø0½¿¼EÏGÏ:Ì �GÂEÀM½�/�0_Ä�Ï�Ê?Ð21
�fPyQ_^ZUzXLYZQ_eT^ZUzd_OTeTd_XLYZeT^ZUMPLO�Q_YZUMg�~Z]TS-YZULo�PLOWV2S-YZO�eTPLOWV2S-^seTPyPLU6V2Y!XLY}V2PL~Z^ZS-[_YsQ_^ZUDeTP{�sq�{RTRTt eTPzm<nxM´�Y?V2PLt?R�PLS-Y}V2]TS-Y?YyQ_Yyuv]TPzXL^Zt?d_PLOT�LY{Q_Y{U-^ZQ_d_eTd\g�XLYZXLd_hZO	PLUleTPy£L±W�Z�vx²ûZ�!ÂV2YZOWV2^	RTYZS-YyPLQ�XLYZQ_eT^yeTPD�	RTRTt eTPDm<n�XL^Zt?^	RTYZS-YyPLQ�eTP?�yRTRTt eTPDm<n!q�PLQ�XL^ZOWV2PLOTd_eT^d_OTd_XLd_YZQ�eTPfp�PLU`eTPM�$x²ûZ�Z±{RTRTt¹RTYZS-YDPLQ�XLYZQ_eT^Duv]TPfOT^?XL^ZOWV2d_PLOTPfm<nyq	�$x²ûZ�W�?RTRTt¹RTYZS-Y?PLQXLYZQ_eT^DeTPM�DRTRTt�eTPfm<nx´�YMU-^ZQ_d_eTd\g�XLYZXLd_hZODXL^Zt?PLOT�LYZS-cMXL^ZOyQ_YMRTS-PLXLd_RTd\V2YZXLd_hZOzeTPMÖ³i*]$×YzRTYZS6V2d_S�eTPLQTQ_[_uv]Td_eT^fØ*°8qPLOyPLuv]Td_Q_d_nTS-d\^fXL^ZO	Q_YM�+YZU-Pf~ZYZU-PL^ZU-Y$x*i*]TYZOTeT^zYZS-S-d_nTYzYZQ�PLuv]Td_Q_d_nTS6d_^ft?^ZOT^L|ZYZS-d_YZOWV2P`eTP&g�OTd_eT^R�^ZSMQ_YyQ_[_OTPLY3$ & ° ( ¯v¯ &° XL^Zt?d_PLOT�LY	Y	RTS-PLXLd_RTd\V2YZSlh&�Td_eT^	eTP?XL^ZnTS-PyÙ(è*é ð2ë ÚfYsP2�TR�PLOTU-YZUfeTPLQQ_[_uv]Td_eT^!t?d_PLOWV2S-YZU?XL^ZOWV2d_Ov�TY�Q_Y�RTS-PLXLd_RTd\V2YZXLd_hZO�eTP�Ö³i*]$×0x�N<QlQ_[_uv]Td_eT^!U-P!XL^ZOTU-]Tt?PsYZOWV2PLUeTP?Q_Q_PL~ZYZSfYZQ<d_OW|ZYZS-d_YZOWV2PD¯v¯)&° x{Å�RTYZS6V2d_SfeTPDPLOWV2^ZOTXLPLUMQ_YZUM�TOTd_XLYZUl�+YZU-PLUMXL^ZOTeTPLOTU-YZeTYZUMuv]TPuv]TPLeTYZO!U-^ZO�U-hZQ_d_eTYZU � Ö³i*]$×�q�Ù(è*é ð&ë Ú-�&xz´�YyU-^ZQ_d_eTd\g�XLYZXLd_hZOyg�OTYZQ_d_�LY?YZOWV2PLUfeTPDQ_^ZUD£L±Z�Zì!Â�-4'5)6�7 Ä&èb�&x
ô_ÍCÉ��GÊ|Å]Î�Ê!Ç öGÇ Î�Ê!ÇCË�ÂAÇ0Ä��GÊ�Ä(Ç0Ä�Î�Ä�ÍCÉl�GÂ[ÀM½�ÂAÇCË�Á+Â���ø0½¿¼xÏGÏ:Ì .r��º�í[ÏGÏ:Ì /�0_Ä�Ï�Ê
ó 1
�fP*Q_^ZU8XLYZQ_eT^ZU8d_OTeTd_XLYZeT^ZU�PLODQ_YZU�g�~Z]TS-YZULoZQ_^ZU8XL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PLU�YfPLU6V2YlXLY}V2PL~Z^ZS-[_YlU-^ZO?Q_^ZU�eTP£L�Z�fq?¾Z�Z�MRTRTt�eTPbm<nx�N<QTXLYZQ_eT^feTPf£L�Z�MRTRTt�eTPbm<n?XL^Zt?d_PLOT�LYlYMU-^ZQ_d_eTd\g�XLYZS�YD£L±W�Z�vx²ûW�DÂqyPLQ�XL^ZOWV2PLOTd_eT^Md_OTd_XLd_YZQTeTPfp�PLO	PLQ�XLYZQ_eT^zPLUbeTPf�$x²ûZ±Zì?RTRTt	x8N<Q�XLYZQ_eT^zeTPf¾Z�Z�DRTRTt�eTPfm<nXL^Zt?d_PLOT�LYDYDU-^ZQ_d_eTd\g�XLYZS<Y	£L±W�Z�vx²ìyÂ�qyPLQXL^ZOWV2PLOTd_eT^zd_OTd_XLd_YZQTeTPfp�PLUbeTPD£Zx²�W�?RTRTt	xN<OzPLU6V2P*XLYZU-^fPLQ$Q_[_uv]Td_e$^`Ø*°OT^lU-PbYZ~Z^}V2YfYZOWV2PLU8eTP<YZS-S-d_nTYZS�YZQ$d_OW|ZYZS-d_YZOWV2P<¯v¯)&° qWoWYZQvQ_Q_PL~ZYZSY	PLU6V2P?RT]TOWV2^{U-P?RTS-^veT]TXLPzQ_YyS-PLYZXLXLd_hZO�¯v¯)&° d_OTeTd_XLYZeTY?PLO�PLQ�PLU-uv]TPLt?YyeTP?Q_Y	��d_~Z]TS-Y	�vx³�}�$xN<O?PLU6V2P`RT]TOWV2^fU-PlPLOTXL]TPLOWV2S-YZO?�l�+YZU-PLU*PLO{PLuv]Td_Q_d_n$S-d\^ � Ø*°W¡!Ø ð ¡�ç³è*é$êL¡�Ù(è*é ð2ë Úv¡98%:);&�8qWoR�^ZS*U-PLS`]TOyd_OW|ZYZS-d_YZOWV2PZoWU-hZQ_^DXL^vP2�Td_U6V2d_S-cZO{Y?]TOTYz�TOTd_XLYMV2PLt?R�PLS-Y}V2]TS-Y$�vR�^ZS*eTPLnTY}�6^DeTPfPLU6V2YV2PLt?R�PLS-Y}V2]TS-Yl]TOTYfeTPbQ_YZU8�+YZU-PLU<eTPLU-YZRTYZS-PLXLPZx8N<QTnTYZQ_YZOTXLPbeTPbt?Y}V2PLS-d_YfaTYZXLPbuv]TPbQ_Yf�+YZU-P`uv]TPeTPLnTYzeTPLU-YZRTYZS-PLXLPLS*U-PLYDPLQ�Q_[_uv]Td_e$^MØ*°<uv]TPZo}�6]TOWV2^zXL^ZOyRTYZS6V2PleTPLQ8Ù(è*é ð2ë Ú*S-PLYZXLXLd_^ZOTYZO{RTYZS-Y�+^ZS-t?YZSlØ ð q�Ö³i*]$×�U-hZQ_d_eT^$x�´�Y{��d_~Z]TS-YD�$x\£L�{tz]TPLU6V2S-Y?PLQXLYZt?d_OT^DPLO	XL^Zt?R�^ZU-d_XLd_hZOyU-PL~Z]Td_eT^R�^ZSfPLQ8Q_[_uv]Td_eT^{Ø ð o�uv]TPDPLUfPLQ�t?d_U-t?^yRTYZS-Y{V2^veT^ZUfQ_^ZUfXLYZQ_eT^ZUfeTPLQ8V2d_R�^y�vo�q�XL^ZS-S-PLU-R�^ZOTeTPYZQ�t?^ZOT^L|ZYZS-d_YZOWV2Pf¯v¯)&° ( ú%&ð PLOyPLQ�uv]TPlXL^vP2�Td_U6V2PlPLQ�Q_[_uv]Td_eT^MØ ð XL^ZOyQ_YZU<�+YZU-PLUfÖ³i*]$×0oÙ(i*] ð kMÚq9<fYZULxM´�Y{U-^ZQ_d_eTd\g�XLYZXLd_hZO{g�OTYZQ_d_�LY?Y?V2PLt?R�PLS-Y}V2]TS-YZU`d_O$�+PLS-d_^ZS-PLUbuv]TPzRTYZS-Y{XLYZQ_eT^ZUleTPLQ�V2d_R�^£MQ_Q_PL~ZYZOTeT^zPLQQ_[_uv]Td_eT^zØ ð aTYZU6V2Y?Q_YzV2PLt?R�PLS-Y}V2]TS-YzûZ¾WÃvx²ìyÂ ��=�>@?BADC ÄLèb�bXL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PbYZQPL]$V2wLX&V2d_XL^zXL]TY}V2PLS-OTYZS-d_^Dú%&ð oTRT]TOWV2^zPLO	PLQuv]TPfXL^Zt?d_PLOT�LYzY?RTS-PLXLd_RTd\V2YZS<m<n�kDx



ÐAó|ó �!Ê|É�Ä��GÄ_�:Î�ÍCÎ�Ä�Æ!Çr�GÂtÎ�ÍCÉ��GÊ|Å%Á+Ä�Î�Ê|Å]ÂAÇ?ô%ö
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¾ 1
N<Q*XLYZQ_eT^	eTPy�}�Z�!RTRTt�eTP{m<n�PLUzPLQ*�TOTd_XL^yeTP{Q_^ZUzYZOTYZQ_d_�LYZeT^ZUMuv]TP{PLU6V2cseTPLOWV2S-^	eTP{PLU6V2YXLY}V2PL~Z^ZS-[_Y$x8m8YZS-YlPLU6V2P<XLYZQ_eT^`Q_Y`U-^ZQ_d_eTd\�+XLYZXLd_hZOfXL^Zt?d_PLOT�LY`Yz£L±W�Z�vx³Ã}�MÂ�qzPLQWXL^ZOWV2PLOTd_eT^`d_OTd_XLd_YZQeTPfp�PLUbeTPD£Zx\£Z£zRTRTt	xN<OyRTS-d_OTXLd_RTd\^fPLQ�XLYZt?d_OT^zU-PL~Z]Td_eT^MR�^ZS<PLU6V2PfXLYZQ_eT^MPLUbU-d_t?d_Q_YZS�YzQ_^ZU*XL^ZS-S-PLU-R�^ZOTeTd_PLOWV2PLU�YQ_^ZU`XLYZQ_eT^ZU`eTPLQ�V2d_R�^?�vo�XL^ZOsQ_Y?eTd\�+PLS-PLOTXLd_YMuv]TPMXL^Zt?^{RTS-^veT]TX&V2^zeTPMQ_Y?S-PLYZXLXLd_hZOs¯v¯)&° uv]TPLeTY]TO�S-PLt?YZOTPLOWV2PDeTP?Q_[_uv]Td_eT^yØ*°lq�Q_Yy�+YZU-P{uv]TP?U-P?YZ~Z^}V2Y!PLUzi*] ð kDx�fP?PLU6V2Yst?YZOTPLS-Y$o�R�^ZSeTPLnTY}�6^	eTPDQ_Y{V2PLt?R�PLS-Y}V2]TS-Y{eTPLQ8d_OW|ZYZS-d_YZOWV2PD¯v¯ &° o�aTYLq�]TOTYyXL^vP2�Td_U6V2PLO!Q_Y{�+YZU-P?U-hZQ_d_eTYsÖ³i*]$×�6]TOWV2^fXL^ZODQ_^ZU�eT^ZU8Q_[_uv]Td_eT^ZUd_OTt?d_U-XLd_nTQ\PLUt?d_PLOWV2S-YZU8PLQ$U-d_U6V2PLt?YlU-d_~Z]TP*Q_YlQ_[_OTPLY`t?^ZOT^L|ZYZS-d_YZOWV2P¯v¯)&°2(+* &ð x<i*]TYZOTeT^fPLQTQ_[_uv]Td_eT^fØ*°8U-P`YZ~Z^}V2YzPLQ�U-d_U6V2PLt?Yfd_OT~ZS-PLU-YfPLO{]TOTYf�L^ZOTYMnTd\|ZYZS-d_YZOWV2P*eTPPLuv]Td_Q_d_nTS-d\^MPLOWV2S-PDÖ³i*]$×qsØ ð PLOTS-d_uv]TPLXLd_wLOTe$^ZU-PlPLOsk�aTYZU6V2Y?uv]TPfU-PMPLOTXL]TPLOWV2S-YzXL^ZOsQ_YDQ_[_OTPLYt?^ZOT^L|ZYZS-d_YZOWV2P{¯v¯)&° ( ú%&ð q�XL^Zt?d_PLOT�LY	Q_Y	RTS-PLXLd_RTd\V2YZXLd\hZO!eTP{i*] ð kDxN<Q<U-d_U6V2PLt?Y	XL^ZOWV2d_Ov�TYR�^ZSleTd_X2aTY?Q_[_OTPLYDt?^ZOT^L|ZYZS-d_YZOWV2PMaTYZU6V2Y{Q_Y?V2PLt?R�PLS-Y}V2]TS-YDPL]$V2wLX&V2d_XLYDXL]TY}V2PLS-OTYZS-d_Y?PLOsQ_Y{uv]TPRTS-PLXLd_RTd\V2YZO{Q_YZU*�+YZU-PLU`U-hZQ_d_eTYZUlÖ³i*]$×0o�i*] ð k�q	m<n�k�q{V2PLS-t?d_OTYzQ_YDU-^ZQ_d_eTd\g�XLYZXLd_hZOx
ô_ÍCÉ��GÊ|ÅUÎ�Ê!Ç�öGÇ?Î�Ê!ÇCË�ÂAÇ0Ä��GÊRÄ(Ç0Ä�Î�Ä�ÍCÉuÌ[Í�.|ÊCÁ�Íx¼�íTùEÏGÏ:Ì �GÂEÀM½�/�0_Ä�Ï�Ê��E1
�fPMQ_^ZU`XLYZQ_eT^ZU`d_OTeTd_XLYZeT^ZU*PLOsQ_YZUbg�~Z]TS-YZUbPLOWV2S-Y?PLOsPLU6V2Y?XLY}V2PL~Z^ZS-[_Y?PLQ�eTPM�Z�Z�{RTRTt¹eTPMm<nx´�YyU-^ZQ_d_eTd\g�XLYZXLd_hZOyXL^Zt?d_PLOT�LY{Y!£L±W�Z�vx³ÃZ�	Â�q!PLQ8XL^ZOWV2PLOTd_eT^?eTPzp�PLO!PLQ8XLYZQ_eT^{YZQ8d_OTd_XLd_YZS-U-PQ_YDU-^ZQ_d_eTd\g�XLYZXLd_hZO?PLU`eTPD£Zx\£L�?RTRTt	xÅ�eTd\�+PLS-PLOTXLd_YDeTPMQ_^ZUl^}V2S-^ZU`V2S-PLUlXLYZU-^ZUlPLQ8U-d_U6V2PLt?Y?Ov]TOTXLY?PLOTXL]TPLOWV2S-Y?PLQ�t?^ZOT^L|ZYZS-d_YZOWV2P
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Ö4Ï
áDÓNÉ"á�Ð4Ë�Í%Í"é"ÝdÒ4É"Ð4Ñf¤ ì à,Ö0Ë�á�Ñf��ÚDÓNËWÌ4ÑgÚ�ËWÏ
Ü
Ñ}ÓNÏ�Ï
Ì�ÓNË�Ú�Ð4ËWÏ
á�á�É"Ê4Ï
á�Ï
Í0É"Ì�ê
Ï
á�É"Ï
Ì�ÓNË îdî ïì à,Ö0Ñ
á�Í"Ñ
ÝdÒ4Ë�Í"Ï�á�Ë�Ï
Î�Î�É"â
Ì�Ú�ËgÖ4á�ÑdÐ4Ò4Î�Ë
ñ�ò�Ì�Í"Ï�ó�É"Ü
Ò4á�Ï8ô,ñ��
ö,ñ�ÏÀÏ
Ö4Ï
á�Ë�Î�Ë�á�Ë�Ö4á�Ë�Ú�Ë�Ì�ÓNÏ
Ð4Ï�Ë�Ú�ÝdÒ4Ë�×�ð}ÓNÉ"Î�Ï��
×�Ë�Ì�ÓNË�Í"Ï8Ú�ÉmÓNÒ4Ï
Î�É"â
ÌÀÒ4Ì4Ï8ê�Ë` �Î�Ñ
×�Ë�Ì< �Ï
Ð4Ï�Í"Ï�á�Ë�Ï
Î�Î�É"â
Ì ñ�È,Ñ
Ê4á�ËWÍ"Ñ
Ú�Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú�Ð4Ëgã�Ò4äNå
ÝdÒ4Ë[Ú�ËWË�Ì4Î�Ò4Ë�Ì�ÓNá�Ï
ÌÀË�ÌÀÎ�Ñ
Ì�ÓNÏ
Î.ÓNÑ8Î�Ñ
Ì�Ë�Í0Í"é"ÝdÒ4É"Ð4Ñf¤ ì Ú�ËWÖ4á�ÑdÐ4Ò4Î�Ë�Í"Ï�æ�Ñ
á�×�Ï
Î�É"â
ÌÀÐ4Ë�Í0Í"é"ÝdÒ4É"Ð4Ñ
¤Tä�à��DÒ4Ì�ÓNÑgÎ�Ñ
ÌÀÌdÒ4Ë.ê�Ñ
Ú�Ü
á�Ï
Ì4Ñ
Ú�Ð4Ë>5õã�Ò(6Gñ7��Ïgá�Ë�Ï
Î�Î�É"â
Ì�÷%Ì4Ï
Í"É� �ÏWÎ�Ò4Ï
Ì4Ð4Ñ�Ú�ËWÏ
Ü
Ñ}ÓNÏ8Ë�Í%Í"é"ÝdÒ4É"Ð4Ñ
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¤ ì à%ÝdÒ4Ë�Ð4Ï
Ì4Ð4Ñ�Ò4Ì�á�Ë�×�Ï
Ì4Ë�Ì�ÓNË�Ð4Ëgã�Ò4ä.å*��Î�Ñ
×�Ñ�æ�Ï
Ú�ËgÍ"é"ÝdÒ4É"Ð4ÏgÚ�â
Í"Ñ�¤Tä[Î�Ñ
×�ÑÀ×gÒ4Ë�ÚDÓNá�Ï�Ë�Í
Ë�Ú�ÝdÒ4Ë�×�Ï8Ð4ËWÍ"Ï�ó�É"Ü
Ò4á�Ï8ô,ñ��
ö,ñ�Ê ñ

[Cu]

[Cu]

[Cu]

[Cu]

L1

En estas zonas
nuclean nuevos
granos de [Cu]

Cu O2 L2

¯�°.±

[Cu]

[Cu]

[Cu]

[Cu]

L2

Cu O2 L2

¯�¾<±
GIHKJ(L<M3N�O<Q:R�Õ<T � m:]k��^3Xm:o3[�e.Z	��[�X\^`dKe.V>e.Z	]km:j(V>Ö,^`d/XV3b,Z\[��l^`W&dK^,WkZl^3X\Xm:o3[?m:[��3^`WkmK^`[�]kZ
×�× ïØ �r^��~�f��[�^��3Z\�&n�[�^`d:m:�l^3e�^,dK^�b,mKhabf^?��p(�Yq~�Ij�^`WkmKXm:o3[?e.Z\d<d:K©���mKe.Vf® ä �>^`��b,Z\[�]kVce.ZdK^	Ù�^3haZfª$«~��¬8^�Z\Ú.j(Z\[�hk^3hIe.Z\d<d:K©���mKe.V>® Ø �>j�^`Wk]kZ�e.Z�«~� älË q
Û Ì4Ï�ê�Ë` g÷%Ì4Ï
Í"É� �Ï
Ð4Ï�Í"ÏÀá�Ë�Ï
Î�Î�É"â
ÌÇÉ"Ì�ê
Ï
á�É"Ï
Ì�ÓNË�Í"Ñ
Ú[Î�Ï
Í"Ð4Ñ
ÚWÐ4Ë�Í�ÓNÉ"Ö0Ñ�Û�Ú�É"Ü
Ò4Ë�ÌÇË�Í3Î�Ï
×�É"Ì4Ñ

×�Ï
á�Î�Ï
Ð4ÑWÖ0Ñ
áTË�Í,×�Ñ
Ì4Ñ�ê
Ï
á�É"Ï
Ì�ÓNË îdî ïØ í�ë ïä Ð4Ò4á�Ï
Ì�ÓNË�Ë�Í,Î�Ò4Ï
Í,Î�Ñ
Ì�ÓNÉ"ÌdÒ4Ï[Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ì4Ð4Ñ�ã�Ò4äNå¢Ï
ÓNá�Ï�ê���Ú�Ð4Ë
à}æ�Ò4Ì4Ð4Ï
×�Ë�Ì�ÓNÏ
Í"×�Ë�Ì�ÓNË
à(Ï
Ò4×�Ë�Ì�ÓNÏ
á3Ë�ÍdÓNÏ
×�Ï.Ü4ÑWÐ4Ë�Í"Ñ
ÚTÜ
á�Ï
Ì4Ñ
ÚC��ÏWË\£4É"ÚDÓNË�Ì�ÓNË�Ú&�Aó�É"Ü
Ò(�
á�Ï�ô,ñ��.�,ñ�Ï��.ñ�=[ÍTÍ"Í"Ë�Ü
Ï
áWÏ
ÍTÖ4Ò4Ì�ÓNÑÀË�Ò,Ó\��Î.ÓNÉ"Î�ÑÀÎ�Ò4Ï}ÓNË�á�Ì4Ï
á�É"Ñ�Ú�Ë�Ö4á�ÑdÐ4Ò4Î�ËgÍ"ÏÀÖ4á�Ë�Î�É"Ö4ÉmÓNÏ
Î�É"â
Ì�Ð4Ë
Ù�Ê%å Ï
Ð4Ë�×�ð
Ú�Ð4ËWã�Ò4äNå���5õã�Ò(6Gà���ÏgË�ÚDÓNÏgÓNË�×�Ö0Ë�á�Ï}ÓNÒ4á�Ïc�a�
Ô
öc0,�T÷%Ì4Ï
Í"É� �ÏWÍ"ÏgÚ�Ñ
Í"É"Ð4Ém÷%Î�Ï
Î�É"â
Ì
�Aó�É"Ü
Ò4á�Ï8ô,ñ��.�,ñ�Ê8�.ñ

[Cu]

[Cu]

[Cu]

[Cu]

L2

Cu O2 L2

¯�°.±

[Cu]

[Cu]

[Cu]

[Cu]

Cu O2 PbO

¯�¾<±
GIHKJ(L<M3N�O<Q:R�Ý<T>«~WkZlXm:b,m:Z\[�]kV�e.Z,d:V�h&j�WkZlXm:j�m:]Y^3e.V�h�e.Z>«~� älË e.��WY^`[�]kZfZ\d�WkZlXV3WkWkmKe.V?e.Z\d
b,V3[�Vl�3^`WkmK^`[�]kZ�×�× ïØ8Þ�ß ïä �r^��~�fhaV3d:mKe.m$n(X\^3Xm:o3[?Z\��]kÊlX]kmKX\^,X��^`]kZ\Wk[�^`WkmK^�Z\[cdK^�©���Z�^`j�^`WkZlXZdK^	Ù�^3haZ�U�p Ë ��p(�Yq
��ÏWÖ4á�É"×�Ë�á�Ï�Ë.ÓNÏ
Ö4Ï[Ð4Ë�Í"Ï[Ú�Ñ
Í"É"Ð4Ém÷%Î�Ï
Î�É"â
ÌWÐ4Ë�Í"Ñ
ÚTÎ�Ï
Í"Ð4Ñ
Ú3Ð4Ë�ÓNÉ"Ö0Ñ	�WË�Ú3Ö4Ï
á�Ë�Î�É"Ð4Ï[Ï[Í"ÏWÐ4Ë�Í"Ñ
Ú

Î�Ï
Í"Ð4Ñ
Ú=Ð4Ë[ÓNÉ"Ö0Ñ8Ûdà%Ï
Ò4Ì4ÝdÒ4Ë[Î�Ñ
Ì�Ò4Ì4Ï8×�Ë�Ì4Ñ
á=Î�Ï
Ì�ÓNÉ"Ð4Ï
ÐÀÐ4Ë[æ�Ï
Ú�Ëgã�Ò4äNå8à4Î�Ò(��Ñ
Ú=Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú



��
Ks�¦�à�§<árÏrÒ3ÏrÒ�â�Ïrã.ä�å�Ñ�Ò`æ`ä.Ô�ã.æ�Ô/ä�Ð<á Í�s/ç

ÓNÉ"Ë�Ì4Ë�ÌèÒ4Ìè×�Ë�Ì4Ñ
áWÓNÏ
×�Ï.Ü4Ñ�Ï
Í�Í"Í"Ë�Ü
Ï
áWË�Í�Ú�É"ÚDÓNË�×�Ï�Ï
Í�É"Ì�ê
Ï
á�É"Ï
Ì�ÓNË îdî ïØ �Aó�É"Ü
Ò4á�ÏÀô,ñ�Ô
Õ,ñ�Ï��.ñi=[Í
÷%Ì4Ï
Í"É� �Ï
áTÍ"Ï8á�Ë�Ï
Î�Î�É"â
Ì�Ú�ËWø4Ï
Ê4á�ðgÎ�Ñ
Ì4Ú�Ò4×�É"Ð4ÑWÓNÑdÐ4ÑgË�Í ã�Ò4äNå��ÀÎ�ÑdË\£4É"ÚDÓNÉ"á�ð
Ì�Í"Ñ
Ú�Ð4Ñ
Ú=Í"é"ÝdÒ4É"Ð4Ñ
Ú
É"Ì4×�É"Ú�Î�É"Ê4ÍmË�ÚTË�Ì�Ò4ÌÀÖ0Ë�ÝdÒ4Ë`Ü4Ñgá�Ï
Ì4Ü
Ñ8Ð4Ë[ÓNË�×�Ö0Ë�á�Ï}ÓNÒ4á�Ï
Ú��Aó�É"Ü
Ò4á�Ïgô,ñ�Ô
Õ,ñ�Ê8�.ñ

[Cu]

[Cu]

[Cu]

[Cu]

L1

En estas zonas
nuclean nuevos
granos de [Cu]

Cu O2 L2

¯�°.±

[Cu]

[Cu]

[Cu]

[Cu]

L2

Cu O2 L1

¯�¾<±
GIHKJ(L<M3N�O<Q:S�è<TI¨�[cZ\d8m:[�ha]Y^`[�]kZ�e.Z�e.Zlhk^`j�^`WkZlXZ\W&Z\d<d:K©���mKe.Vf® Ø\é Z\[?d:V�hIX\^`dKe.V�hIe.Z�]km:j(V>ÖXV3b,m:Z\[��l^,dK^,j�WkZlXm:j�m:]Y^3Xm:o3[�e.Z�«~� älË é bf^\�3V3Wkm:]Y^`WkmK^`b,Z\[�]kZfhaV3p�WkZ�g3WY^`[�V�h7��^,Z\Ú.mKha]kZ\[�]kZlhq¨�[�d:V�h~X\^`dKe.V�h�e.ZI]km:j(V�ê&dK^IÙ�^3haZ&«~� älË [�V	^`j�^`WkZlXZIham:[�V	ë�^3ha]Y^�]kZ\b,j(Z\WY^`]k��WY^3h�m:[.ÙrZ\Wkm:V3WkZlhq
Ù3Ñ
ÚDÓNË�á�É"Ñ
á�×�Ë�Ì�ÓNË
à�Ï
Í�Ï
Ü
Ñ}ÓNÏ
á�Ú�Ë�Ë�Í�Í"é"ÝdÒ4É"Ð,Ñ¢¤ Ø Ë�Í�Ú�É"ÚDÓNË�×�Ï*Ú�â
Í"Ñ�ÝdÒ4Ë�Ð4Ï�æ�Ñ
á�×�Ï
Ð4ÑçÖ0Ñ
á

5õã�Ò(6~��Ë�Í�Í"é"ÝdÒ4É"Ð,Ñc¤Tä(à<��Í"Ï8æ�Ï
Ú�Ë8ã�Ò4äNåÃÎ�Ñ
×�É"Ë�Ì< �Ï�Ï�æ�Ñ
á�×�Ï
á�Ú�ËgÏ8ÓNË�×�Ö0Ë�á�Ï}ÓNÒ4á�Ï
Ú=É"Ì,æ�Ë�á�É"Ñ
á�Ë�Ú
�ì Þ Õ
Õ
Õ 2 ã��=Ö0Ñ
á=Í"Ñ8ÝdÒ4ËWÏ
Í Í"Í"Ë�Ü
Ï
á=Ï�Í"ÏgÓNË�×�Ö0Ë�á�Ï}ÓNÒ4á�Ï�Ë�Ò,Ó\��Î.ÓNÉ"Î�Ï8Í"Ñ
Ú=Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú�Ð4Ë�ã�Ò4äNå
á�Ë�Ú�Ò4ÍmÓNÏ
Ì�Ð4ËW×�Ë�Ì4Ñ
á�ÓNÏ
×�Ï.Ü4Ñ8ÝdÒ4Ë[Ë�Ì�Ë�Í0Î�Ï
Ú�Ñ�Ð4ËWÍ"Ñ
Ú=Î�Ï
Í"Ð4Ñ
Ú�Ð4Ë[ÓNÉ"Ö0Ñ8ÛdñTò�Ì�Í"Ï�ó�É"Ü
Ò4á�Ïgô,ñ�Ô Þ
Ú�ËÀá�Ë�Ö4á�Ë�Ú�Ë�Ì�ÓNÏ�Í"Ï�í4ÍmÓNÉ"×�Ï�Ë.ÓNÏ
Ö4ÏÇË�Ì*Í"ÏÇÚ�Ñ
Í"É"Ð4Ém÷%Î�Ï
Î�É"â
ÌÇË�Î�Ï
Í"Ð4Ñ
ÚgÐ4Ë�ÓNÉ"Ö0Ñ��,à�Ë�ÌçÍ"Ï�ÝdÒ4ËÀÚ�Ë
æ�Ñ
á�×�Ï
Ì�Í"Ñ
Ú�Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú3Ð4Ë[ã�Ò4ä.å ÏgÖ4Ï
áDÓNÉ"á�Ð4Ë�Í4Í"é"ÝdÒ4É"Ð4Ñ,¤Tä(à���Í"Ï�×�É"Î�á�ÑdË�ÚDÓNá�Ò4Î.ÓNÒ4á�Ï[Ú�â
Í"É"Ð4Ï
÷%Ì4Ï
ÍGñ

��Ñ
Ú=Î�Ï
Í"Ð4Ñ
Ú�Ð4Ë[ÓNÉ"Ö0ÑgÔ8Ú�Ñ
Í"É"Ð4Ém÷%Î�Ï
Ì�Ð4ËWÒ4Ì4Ïg×�Ï
Ì4Ë�á�Ï8×gÒ(�ÀÖ4Ï
á�Ë�Î�É"Ð4Ï�Ï�Í"Ñ
Ú=Ð4Ë�ÓNÉ"Ö0Ñ>�8Î�Ñ
Ì
Í"Ï�í4Ì4É"Î�Ï�Ð4Émæ�Ë�á�Ë�Ì4Î�É"Ï�Ð4Ë�ÝdÒ4Ë
à�Ë�Ì*Ï
ÝdÒ4Ë�Í"Í"Ñ
ÚgÌ4ÑÇÚ�ËÀÖ4á�ÑdÐ4Ò4Î�Ë�Í"ÏÇÖ4á�É"×�Ë�á�Ï�Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Î�É"â
ÌÇÐ4Ë
ã�Ò4äNåßÏ�Ö4Ï
áDÓNÉ"áWÐ4Ë�ÍTÍ"é"ÝdÒ4É"Ð4Ñ�¤ Ø à3Ë�ÚDÓNÑ�Ë�ÚgÏ
Ú�é�Ö0Ñ
á�Ì4Ñ�Ë�Ì4Î�Ñ
Ì�ÓNá�Ï
áWÌdÒ4Ì4Î�Ï�Ï
Í�×�Ñ
Ì4Ñ�ê
Ï
á�É"Ï
Ì�ÓNË
ë Ø í�îdî ïØ ñ3ò�ÍdÚ�É"ÚDÓNË�×�Ï[Ö4Ï
Ú�ÏWÐ4Ë=Í"Ï[Ë.ÓNÏ
Ö4Ï[Ð4Ë=Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Î�Émâ
Ì�Ö4á�É"×�Ï
á�É"Ï=Ð4Ë�5õã�Ò(6��Aó�É"Ü
Ò4á�Ï[ô,ñ��
ô��
Ï�Í"Ï8æ�Ñ
á�×�Ï
Î�É"â
Ì�Ð4ËgÍ"é"ÝdÒ4É"Ð,Ñc¤TäWÏ�Ö4Ï
áDÓNÉ"á=Ð4Ë�Í Í"é"ÝdÒ4É"Ð4Ñc¤ Ø Ú�É"Ì�Ö4á�ÑdÐ4Ò4Î�É"á�Ú�Ë[Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Î�É"â
Ì�Ð4Ë
ã�Ò4äNåØÏ�Ö4Ï
áDÓNÉ"á�Ð4Ë�ÍTÍ"é"ÝdÒ4É"Ð,Ñ�¤ Ø ñc��ÏÀÚ�Ë�Î�Ò4Ë�Ì4Î�É"Ï�Ö0Ñ
ÚDÓNË�á�É"Ñ
á[ÝdÒ4ËgÚ�É"Ü
Ò4Ë8Í"ÏÀÚ�Ñ
Í"É"Ð4Ém÷%Î�Ï
Î�Émâ
Ì�Ð4Ë
Í"Ñ
Ú=Î�Ï
Í"Ð4Ñ
Ú=Ð4Ë[ÓNÉ"Ö0ÑgÔ�Ë�Ú=Ú�É"×�É"Í"Ï
á�Ï�Í"Ï8Ð4ËWÍ"Ñ
Ú=Î�Ï
Í"Ð4Ñ
Ú=Ð4Ë�Í%ÓNÉ"Ö0Ñ>�,ñ

��Ï
Ú�æ�Ñ}ÓNÑ
×�É"Î�á�Ñ
Ü
á�Ï}æ�é"Ï
Ú�Ð4Ë�Í"Ï
Ú8ó�É"Ü
Ò4á�Ï
Úgô,ñ�Ô�Ûdà�ô,ñ�Ô.�i��ô,ñ�Ô
Ôè×gÒ4Ë�ÚDÓNá�Ï
Ì�Í"Ï
Úgá�Ë�Ü
É"Ñ
Ì4Ë�Ú�Ð4Ë
Ê0Ñ
á�Ð4Ë�Ú�Ð4Ë�Ü
á�Ï
Ì4Ñ�Ë�Ì�Í"Ï
Ú�ÝdÒ4Ë�Ú�ËgÏ
Ö4á�Ë�Î�É"Ï�Í"Ï�Î�ÑdË\£4É"ÚDÓNË�Ì4Î�É"Ï8Ð4Ëgã�Ò4ä.å�æ�Ñ
á�×�Ï
Ð4Ñ�Ï�Ö4Ï
áDÓNÉ"á=Ð4Ë
¤ Ø ��Ï8Ö4Ï
áDÓNÉ"áTÐ4Ë[Í"é"ÝdÒ4É"Ð4Ñf¤Tä�ñTÙ�Ò4Ë�Ð4Ë�Ì�Ï
Ö4á�Ë�Î�É"Ï
á�Ú�Ë�Í"ÏgË\£4É"ÚDÓNË�Ì4Î�É"ÏWÐ4Ë[Ï
Í"Ü
Ò4Ì4Ñ
Ú�Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú
Ð4ËWÜ
á�Ï
ÌÀÓNÏ
×�Ï.Ü4Ñ,ñ

î É"ÎNø4Ï
Ú�æ�Ñ}ÓNÑ
×�É"Î�á�Ñ
Ü
á�Ï}æ�é"Ï
ÚTÎ�Ñ
á�á�Ë�Ú�Ö0Ñ
Ì4Ð4Ë�ÌgÏ�Î�Ï
Í"Ð4Ñ
ÚTÎ�Ñ
Ì�Î�Ñ
×�Ö0Ñ
Ú�É"Î�É"Ñ
Ì4Ë�Ú�Î�Ñ
á�á�Ë�Ú�Ö0Ñ
Ì4Ð4É"Ë�Ì(�
ÓNË�Ú3Ï[Í"Ñ
Ú�Î�Ï
Í"Ð4Ñ
Ú�Ð4Ë�Í�ÓNÉ"Ö0Ñ�Ûdñ3Ù3Ï
á�Ï[Ë�ÚDÓNÑ
Ú3Î�Ï
Í"Ð4Ñ
Ú�Í"Ï�Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Î�É"â
Ì[Ö4á�É"×�Ï
á�É"Ï=Ë�×�Ö4É"Ë` �Ï=Ï[Ï
ÍmÓNÏ
Ú
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[Cu]

[Cu]

[Cu]

[Cu]

L2

Cu O2 L2

¯�°.±

[Cu]

[Cu]

[Cu]

[Cu]

Cu O2 PbO

¯�¾<±
GIHKJ(L<M3NñO<Q:S<ò�T¢óId:]km:bf^iZ\]Y^`j�^iZ\[¢dK^ihaV3d:mKe.m$n(X\^3Xm:o3[�e.Z���[¢X\^`dKe.VPe.Z�]km:j(V�ê�XV3[¢dK^
j�WkZlXm:j�m:]Y^3Xm:o3[�e.Z,«~� älË ^fj�^`Wk]km:W�e.Z\d8d:K©���mKe.Vc® ä �r^��Yq�ô?mKXWkV.Zlha]kWk��X]k��WY^fV3p�]kZ\[�mKe�^f��[�^
�3Z\��n�[�^`d:m:�l^3e�^cdK^?haV3d:mKe.m$n(X\^3Xm:o3[¢��p(�Yqf�<V�h&j�WkZlXm:j�m:]Y^3e.V�h�e.Z>«~� älË WkZlha��d:]Y^`[ie.Z,b,Z\[�V3W
]Y^`bf^`õ�V>©���Z�Z\[cd:V�hIX\^`dKe.V�hIe.Z�]km:j(V>Ö�q

ÓNË�×�Ö0Ë�á�Ï}ÓNÒ4á�Ï
Ú7�ÀÎ�Ñ
Ì�ÓNÉ"Ì�í4Ï�ø4Ï
ÚDÓNÏ8Ë�Í%÷%Ì4Ï
Í%Ð4ËWÍ"ÏgÚ�Ñ
Í"É"Ð4Ém÷%Î�Ï
Î�É"â
Ì à
Ð4Ë[×�Ï
Ì4Ë�á�ÏgÝdÒ4ËWÍ"ÏgÖ4á�Ë�Î�É"Ö(�
ÉmÓNÏ
Î�É"â
Ì8Ð4Ë�ã�Ò4äNå¢Ú�Ë=Ö4á�ÑdÐ4Ò4Î�Ë�Ë�Ì�Ü
á�Ï
Ì�×�Ë�Ð4É"Ð4Ï[Ö0Ñ
á3Î�á�Ë�Î�É"×�É"Ë�Ì�ÓNÑ�Ð4Ë=Ü
á�Ï
Ì4Ñ
ÚTÖ4á�Ë�Ë\£4É"ÚDÓNË�Ì�ÓNË�Ú�ñ
ò�ÌèÎ�Ñ
Ì4Ú�Ë�Î�Ò4Ë�Ì4Î�É"Ï,à%Ú�Ë8Ö4Ò4Ë�Ð4ËgÖ4á�Ë.ê�Ë�áWÒ4Ì4Ï�Ü
á�Ï
ÌèÐ4É"Ú�Ö0Ë�á�Ú�É"â
Ì�Ë�ÌÇÍ"Ñ
Ú[ÓNÏ
×�Ï.Ü4Ñ
ÚWÐ4Ë8Ü
á�Ï
Ì4ÑÀÐ4Ë
Í"Ñ
Ú=Ö4á�Ë�Î�É"Ö4ÉmÓNÏ
Ð4Ñ
Ú�Ð4Ë�ã�Ò4ä.å8à,Î�Ñ
×�Ñ�Ë.æ�Ë�Î.ÓNÉmê
Ï
×�Ë�Ì�ÓNË�Ú�Ë�Ñ
Ê4Ú�Ë�áDê
Ï8Ë�Ì�Í"Ï
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