
�

�

&$3$&,7$&,21�%$6,&$�'(�352&(',0,(1726
'(�35,0(526�$8;,/,26

/RV� SULPHURV� DX[LOLRV� VRQ� DTXHOORV� DFWRV� TXH� VH� SUHVWDQ� FRQ� FDUiFWHUSURYLVLRQDO��\�GH�XUJHQFLD�DO�DFFLGHQWDGR��HQ�HO�OXJDU�GHO�VXFHVR�SRU�SHUVRQDVFDSDFLWDGDV�
8Q�DFFLGHQWH�HV�XQ�VXFHVR�R�DFFLyQ�HYHQWXDO�GHO�TXH�LQYROXQWDULDPHQWH�UHVXOWDGDxR�SDUD� ODV�SHUVRQDV�R� ODV�FRVDV��(Q� OD�PD\RUtD�GH� ORV�FDVRV�SURYLHQH�GHDFFLRQHV� LQVHJXUDV� \� OD� IDOWD� GH� SUHYLVLyQ� GH� ODV� FRQVHFXHQFLDV� GH� QXHVWURVDFWRV�
(VWH� FXUVR� HVWi� GLULJLGR� D� FDSLWDQHV� R� WULSXODQWHV� GH� HPEDUFDFLRQHVUHVSRQVDEOHV� GHO� SHUVRQDO� GH� DERUGR� GRQGH� ORV� DFWRV� LQVHJXURV� R� IDOODV� GHPDWHULDOHV�GHWHUPLQDQ DFFLGHQWHV GH�FDUDFWHUtVWLFDV�SURSLDV�
$QWHV� GH� FRPHQ]DU� FRQ� QXHVWUR� WHPD� HVSHFtILFR�� HV� QHFHVDULR� LQVLVWLU� HQ� ODSUHYHQFLyQ� GHO� DFFLGHQWH�� 8QD� HPEDUFDFLyQ� GHEH� HVWDU� OLPSLD� \� RUGHQDGD�WRGRV� ORV� WULSXODQWHV� GHEHQ� FRQRFHU� ODV� FDUDFWHUtVWLFDV� GH� OD� PLVPD� \� VXVFRQGLFLRQHV�GH�QDYHJDELOLGDG�
(Q� OD� SUiFWLFD� GHO� GHSRUWH� QiXWLFR� HV� QHFHVDULR� HIHFWXDU� XQ� FRQVWDQWHPDQWHQLPLHQWR� GH� REHQTXHV�� MDUFLDV�� JXDUGDPDQFHERV�� � FDERV� \� XWLOL]DFLyQSHUPDQHQWH�GH�OtQHD�GH�YLGD�\�FKDOHFRV�VDOYDYLGDV�DGHFXDGRV�D� OD�WULSXODFLyQFRPR�DVt�WDPELpQ�UHVJXDUGDU�OD�FDOLGDG�GH�ORV�DURV VDOYDYLGDV
7RGD� HPEDUFDFLyQ� GHEH� HQFRQWUDUVH� FRQ� VXV� PDWHULDOHV� GH� QDYHJDFLyQ� HQSHUIHFWDV�FRQGLFLRQHV�DVt�FRPR�ORV�HOHPHQWRV�GH�VHJXULGDG�DFWXDOL]DGRV�\�WRGRHQ�SHUIHFWR�RUGHQ�H�KLJLHQH�
(Q�HPEDUFDFLyQ�D�PRWRU�HV�LPSUHVFLQGLEOH�YHQWLODU�OD�VHQWLQD�DQWHV�GH�SRQHU�HQPDUFKD�HO�PRWRU�D�ILQ�GH�HYLWDU�LQFHQGLRV�SRU�DFXPXODFLyQ�GH�JDVHV�\�HQ�EDUFRD�YHOD�QDGLH�GHEH�ROYLGDU� OD�DOWXUD�GH� OD�ERWDYDUD� FDXVD�GH� OD�PD\RUtD�GH� ORVWUDXPDWLVPRV�GH�D ERUGR�HQ�XQD�WUDEXFKDGD�
3RU�~OWLPR�HO�PiV�EiVLFR�GH�ORV�SULPHURV�DX[LOLRV�HV�OD�PDQLREUD�GH�KRPEUH�DODJXD�GDGR�TXH� UHVFDWDU�D�QXHVWUR� WULSXODQWH�R� FDSLWiQ� LQWHJUD�HQ�Vt�PLVPR� ODSULPHUD� DFFLyQ� GH� DX[LOLR� H[FOXVLYD� GH� QXHVWUR� GHSRUWH�� � /D� PLVPD� QR� HVPDWHULD� GH� HVWXGLR� HQ� HVWH� FXUVR�� SHUR� UHLWHUR� OD� QHFHVLGDG� GH� VX� SUiFWLFDFRQVWDQWH�HQ�QDYHJDFLyQ�
7RGR WULSXODQWH TXH�DERUGD�XQD�HPEDUFDFLyQ�SRU�SULPHUD�YH]�GHEH�FRQRFHU�HOOXJDU� GH� HVWLED� GH� ORV� HOHPHQWRV� GH� VHJXULGDG� FRPR� VX� IXQFLRQDPLHQWR�� � 6HGHEH� QDYHJDU� SHUPDQHQWHPHQWH� VXMHWR� D� OD� OtQHD� GH� YLGD� \� FRQ� FKDOHFRVDOYDYLGDV�FRORFDGR�HQ�HVSHFLDO�HQ�QDYHJDFLyQ�QRFWXUQD�\�R�FRQ�PDO�WLHPSR�
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7DQWR� HQ� HO� GHSRUWH�� HO� KRJDU�� HO� WUDEDMR�� HO� WUiQVLWR� \� FXDOTXLHU� RWUR� WLSR� GHDFWLYLGDG� TXH� HO� KRPEUH� GHVDUUROOH�� GHEHQ� H[WUHPDUVH� ODV� � PHGLGDVSUHYHQWLYDV��FRQVLGHUDQGR�D�OD�SUHYHQFLyQ�FRPR�OD�PDQHUD�PiV�HILFD]�GH�HYLWDUORV�DFFLGHQWHV�
(O� DFFLGHQWH� \� VXV� FRQVHFXHQFLDV�SXHGHQ�VHU� OHYHV�R� SURGXFLU� LQFDSDFLGDG� \KDVWD� OD�PXHUWH��GH�QR�PHGLDU��HQ� OD�JUDQ�PD\RUtD�GH� ORV�FDVRV�� OD�DGHFXDGDSUHVWDFLyQ�GH�ORV�SULPHURV�DX[LOLRV�
(O�DX[LOLDGRU�QR�HV�XQ�PpGLFR�\�GHEH�DFWXDU�DQWH� OD�DXVHQFLD�PpGLFD�HQ�FDVRGH�HPHUJHQFLD��FRQ�OD�PD\RU�VHUHQLGDG��UDSLGH]��\�DSOLFDQGR�XQ�SURFHGLPLHQWRTXH�FRQWHPSOH�WUHV�DFFLRQHV�SULQFLSDOHV�

3527(*(5�
����6XSULPLU�OD�FDXVD��ULHVJR�HOpFWULFR��DSODVWDPLHQWR�
����$OHMDU�D�OD�YtFWLPD�GHO�SHOLJUR���WUDVODGR�HQ�IRUPDUtJLGD�D�OXJDU�VHJXUR�\�SURWHJLGR�

$/(57$5�
����6ROLFLWDU�DWHQFLyQ�\�R�D\XGD�PpGLFD�
����3HGLU�RWUR�WLSR�GH�D\XGD��3UHIHFWXUD�1DYDO�

$8;,/,$5�
����6XPLQLVWUDU�DLUH���UHVSLUDFLyQ�DUWLILFLDO�±�PDVDMHFDUGtDFR H[WHUQR��
����'HWHQHU�KHPRUUDJLDV��FRPSUHVLyQ�R�WRUQLTXHWH�
����,QPRYLOL]DU�KXHVRV���PLHPEURV�VXSHULRUHV��LQIH�ULRUHV��FXHOOR��FROXPQD�YHUWHEUDO�
����+LJLHQL]DU�OD�SLHO���QHXWUDOL]DU�DFFLRQHV�FiXVWLFDV��HQIULDU��

$QWH� FDGD� VLWXDFLyQ� VH� DSOLFDUi� XQ� SURFHGLPLHQWR� SUHILMDGR�� TXH� GHEH� VHUFRQRFLGR�\�PHPRUL]DGR��SUDFWLFiQGROR�OD�PD\RU�FDQWLGDG�GH�YHFHV�SRVLEOH�
(Q�XQ�DFFLGHQWH�SRU�GHVFDUJD�HOpFWULFD�VH�GHEHUi�VXSULPLU�OD�FDXVD��FRUWDQGR�ODFRUULHQWH��R�GHVSUHQGHU�D�OD�YtFWLPD�XWLOL]DQGR�FXDOTXLHU�HOHPHQWR�QR�FRQGXFWRU\�QXQFD�WRFDQGR�D�OD�YtFWLPD�HQ�IRUPD�GLUHFWD�D�ILQ�GH�HYLWDU�HO�FRQWDFWR�
&XDQGR� HO� DFFLGHQWH� SUHVHQWH� ULHVJRV� SHUVLVWHQWHV�� FRPR� LQXQGDFLyQ�GHUUXPEH�� LQFHQGLR� X� RWUD� FDXVD� TXH� SXGLHUD� SRQHU� HQ� ULHVJR� OD� YLGD� GH� ODYtFWLPD�VH�OD�GHEHUi�DOHMDU�GHO�SHOLJUR���'H�QR�SUHVXSRQHU�OD�H[LVWHQFLD�GH�XQD
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SRVLEOH�IUDFWXUD�R�OHVLyQ�GH�FROXPQD�HO�WUDVODGR�VH�UHDOL]DUi�GH�OD�IRUPD�TXH�VHFUHD�FRQYHQLHQWH��GH�VXSRQHU�XQD� OHVLyQ� HO� WUDVODGR�VH�GHEHUi�HIHFWXDU�GH� ODPDQHUD� PiV� UtJLGD� SRVLEOH�� (V� DFRQVHMDEOH�� XWLOL]DU� VLHPSUH� HVWH� VHJXQGRPpWRGR�
6L�OD�YtFWLPD�KDEOD�\�SXHGH�PRYLOL]DU�VXV�H[WUHPLGDGHV�VLQ�GRORU�R�PROHVWLDV�\QR�SUHVHQWD�GRORU�GH�HVSDOGD�VH�SXHGH�SUHVXSRQHU�OD�LQH[LVWHQFLD�GH�OHVLyQ�GHFROXPQD�� � /D� SUHVHQFLD� GH� GRORU� R� LQPRYLOLGDG� GH� ODV� � H[WUHPLGDGHV� R� ODLPSRVLELOLGDG� GH� FRPXQLFDUQRV� FRQ� pO�� QRV� REOLJDUi� VLHPSUH� DO� WUDVODGR� HQIRUPD�UtJLGD�
&XDQGR�HO�DFFLGHQWDGR�QR�KDEOH�R�PDQLILHVWH�GRORU�GH�HVSDOGD�\�R�LPSRVLELOLGDGGH�PRYLPLHQWRV�\�QR�H[LVWD�SHOLJUR�TXH�REOLJXH�DO� WUDVODGR�GHO� OXJDU�GRQGH�VHHQFXHQWUD�� OR� FRQYHQLHQWH� HV� 12� 029(5/2�� DEULJDUOR�� SDUD� FRQVHUYDUWHPSHUDWXUD�\�DJXDUGDU�OD�D\XGD�HVSHFLDOL]DGD�
'H�SUHVHQWDU�GRORU�HQ�OD�]RQD�WUDXPDWL]DGD�TXH�KDJD�SUHVXSRQHU�OD�H[LVWHQFLDGH�IUDFWXUD�yVHD��VH�GHEHUi�LQPRYLOL]DU�OD�]RQD�DIHFWDGD�
6L� SUHVHQWD� SpUGLGD� GH� VDQJUH� VH� GHEHUi� GHWHQHU� OD� PLVPD� SRU� PHGLR� GHFRPSUHVLyQ� H[WHUQD� \ GH� VHU� QHFHVDULR�� HQ� ODV� H[WUHPLGDGHV� VH DSOLFDUi XQWRUQLTXHWH�
6L� HO� DFFLGHQWH� VH� SURGXMR� SRU� HO� FRQWDFWR� FRQ� XQ� DJHQWH� TXtPLFR� VH� GHEHUiOLPSLDU� OD� OHVLyQ�FRQ�DEXQGDQWH�DJXD�\�UHWLUDU� OD� URSD�TXH�HVWXYLHUD�HPEHELGDFRQ�FXLGDGR�GH�QR�DUUDVWUDU�OD�SLHO�
3RU�~OWLPR�FXDQGR�HO�DFFLGHQWDGR�SUHVHQWH�ULHVJR�GH�DVIL[LD�\�QR�UHVSLUH�\�GHQR� FRPSUREDUVH� SXOVDFLRQHV�� VH� GHEHUi� SUDFWLFDU� UHVSLUDFLyQ� DUWLILFLDO� ERFD� DERFD�\�PDVDMH�FDUGtDFR�H[WHUQR�
(Q�QXHVWUR�GHSRUWH��HVWDPRV�H[SXHVWRV�DO� ULHVJR�GH�DFFLGHQWH�SRU� LQPHUVLyQ�SRU�OR�WDQWR�HQ�SULPHUD�LQVWDQFLD�VH�GHEHUi�GHVDORMDU�HO�DJXD�GH�ORV�SXOPRQHVDQWHV�GH�SUDFWLFDU�ODV�PDQLREUDV�GH�UHVXFLWDFLyQ�

0$1,2%5$6�'(�5(68&,7$&,21
,10(56,21� 3RU� VXSXHVWR�� OR� SULPHUR� HV� OD� PDQLREUD� GH� KRPEUH� DO� DJXD�UHFRJLGR�HO�DFFLGHQWDGR��GHEHPRV�GHVDORMDU�HO�DJXD�GH�VXV�SXOPRQHV�
x 6H�GHEH�YHULILFDU�TXH�QR�H[LVWD�QLQJ~Q�REMHWR�TXH�REVWUX\D�OD�ERFD�R�OD�YtDDpUHD�VXSHULRU��OXHJR���FRORFDU�D�OD�SHUVRQD�ERFD�DEDMR��FRQ�OD�FDUD�KDFLDXQ�ODGR��\�OHYDQWDUOR��FRQ�DPEDV�PDQRV�GHVGH�HO�DEGRPHQ�D�ILQ�GH�ORJUDUSRU�LQFOLQDFLyQ�\�SRU�DFFLyQ��GH�OD�IXHU]D�GH�OD�JUDYHGDG��TXH�HO�DJXD�VDOJD



�

�

SRU� OD�ERFD��VH�SXHGH�SUDFWLFDU�HQ�SRVLFLyQ� LQYHUVD��FRPSULPLHQGR�GHVGHHO� GLDIUDJPD� \� KDFLD� OD� FDEH]D� SHUR� UHTXLHUH� PiV� SUiFWLFD� \DGLHVWUDPLHQWR�
x $O�VDOLU�HO�DJXD�GH�ORV�SXOPRQHV��VHJXUDPHQWH�VH�LQVWDODUi�XQ�UHIOHMR�GH�WRVTXH�QRV�DYLVDUi�OD�UHDSDULFLyQ��GH�OD�UHVSLUDFLyQ�\�HO�ILQ�GH�OD�PDQLREUD�
x 6H�GHEH�YHULILFDU� OD�VDOLGD�GHO�DJXD�SRU� OD�ERFD�� OR�TXH� LQGLFDUi� OR�HIHFWLYRGH� OD� PDQLREUD�� 'H� QR� SURGXFLUVH� �� UHYLVDU� QXHYDPHQWH� ODV� YtDV� DpUHDVVXSHULRUHV�D�ILQ�GH�HQFRQWUDU�FXDOTXLHU�REMHWR�H[WUDxR�TXH�SXHGD�REVWUXLU�HOOXJDU�\�UHLWHUDU�OD�PDQLREUD�FRQ�PiV�HQHUJtD�
x 'HVDORMDGD� HO� DJXD� GH� ORV� SXOPRQHV� \� GH� QR� LQVWDODUVH� OD� UHVSLUDFLyQ� HQIRUPD� DXWRPiWLFD� R� SHUPDQHFHU� DO� DFFLGHQWDGR� VLQ� UHDFFLyQ�� VH� GHEHSUDFWLFDU�VLQ�GLODFLyQ�UHVSLUDFLyQ�DUWLILFLDO�\�PDVDMH�FDUGtDFR�H[WHUQR�

5(63,5$&,21�$57,),&,$/� (O�DSDUDWR� UHVSLUDWRULR�HV�HO�FRQMXQWR�GH�yUJDQRVTXH� VH� RFXSD� GH� KDFHU� OOHJDU� HO� R[tJHQR� �LQVSLUDFLyQ�� KDVWD� ORV� SXOPRQHV�SURGXFLU�HO� LQWHUFDPELR�JDVHRVR�\�HOLPLQDU�HO�DQKtGULGR�FDUEyQLFR��H[SLUDFLyQ��6L� HVWD� PHFiQLFD� � VH� VXVSHQGH� SRU� FXDOTXLHU� UD]yQ�� VREUHYLHQH OD� PXHUWHUiSLGDPHQWH�
0(72'2�%2&$�$�%2&$

x &RQ� HO� SDFLHQWH� ERFD� DUULED�� GHEH� OLPSLDU� OD� ERFD� GH� OD� YtFWLPD� UHWLUDQGRFXDOTXLHU�REMHWR�TXH�VH�HQFXHQWUH�GHQWUR�GH�OD�PLVPD�\�TXH�SXHGD�REVWUXLUHO�SDVR�GHO�DLUH��LQFOXLGD�OD�GHQWDGXUD�SRVWL]D�
x ,QFOLQDU�OD�FDEH]D�OR�PiV�SRVLEOH�KDFLD�DWUiV�FRORFDQGR�XQD�PDQR�GHEDMR�GHOD�QXFD�\�OD�RWUD�PDQR�VREUH�OD�IUHQWH�GHO�SDFLHQWH�FHUUDQGR�FRQ�GRV�GHGRVODV�IRVDV�QDVDOHV�SDUD�QR�SHUPLWLU�HO�UHWRUQR�GHO�DLUH�\�IDFLOLWDU�GH�HVWD�IRUPDOD�DSHUWXUD�GHO�FDQDO�UHVSLUDWRULR�
x ,QVXIODU�HO�DLUH�HQ�OD�ERFD�GHO�SDFLHQWH�REVHUYDQGR�TXH�HO�WyUD[�VH�H[SDQGD�6L�VH�GLODWD�HO�DEGRPHQ��HO�DLUH�HVWi�\HQGR�SRU�OD�YtD�GLJHVWLYD��&RUURERUDU�VLQR�KD\�REVWUXFFLyQ��IRU]DU�OD�H[WHQVLyQ�GH�OD�FROXPQD�FHUYLFDO�FRQ�OD�PDQRTXH�HVWD�HQ�OD�QXFD�� \�UHSHWLU�OD�LQVXIODFLyQ�
x 5HWLUDU�OD�ERFD�GH�OD�ERFD�GHO�DFFLGHQWDGR��DIORMDU�OD�SUHVLyQ�GH�OD�QDUL]�SDUDSHUPLWLU�OD�VDOLGD�GHO�DLUH�YHULILFDQGR�TXH�HO�WyUD[�GHVFLHQGD�
x &XHQWH� KDVWD� FLQFR� \� UHSLWD� OD� PDQLREUD�� /D� UHVSLUDFLyQ� DUWLILFLDO� VH� GHEHVXPLQLVWUDU� D� XQ� ULWPR� QRUPDO� HQ� IRUPD� VXDYH� \� FRQWLQXD�� SHUR� FRQ� ODVXILFLHQWH�IXHU]D��FRPR�SDUD�KDFHU�HOHYDU�HO�SHFKR�GHO�SDFLHQWH�
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3DUD� HYLWDU� HO� FRQWDFWR� GLUHFWR�GH� OD� ERFD� GH� OD� YtFWLPD�� SXHGH� LQWHUSRQHU� XQSDxXHOR�R�XQ�SDxR�ILQR��HVWR�QR�DIHFWD�HO�SDVR�GHO�DLUH�
12�6(�'(%(�6863(1'(5�/$�5(63,5$&,21�$57,),&,$/�+$67$�5(&,%,5$<8'$�0(',&$�2�48(� 6(�5(,167$/(� /$� 5(63,5$&,21� $8720$7,&$'(�/$�9,&7,0$�
0$6$-(�&$5',$&2�(;7(512�(O� DSDUDWR� FLUFXODWRULR� HV� XQ� FLUFXLWR� FHUUDGRFRPSXHVWR� GH� DUWHULDV�� FDSLODUHV� \� YHQDV� GRQGH� VH� LQWHUFDOD� XQD� ERPED�FRUD]yQ��TXH�SHUPLWH�OD�FLUFXODFLyQ�GH�OD�VDQJUH�WUDQVSRUWDQGR�HO�R[tJHQR�\�ODVVXVWDQFLDV� QXWULWLYDV� D� WRGR�HO� FXHUSR�� �6L� HO� FRUD]yQ�QR� ODWH�� QR�DFW~D� FRPRERPED�� VH� SURGXFH� HO� GHWHQLPLHQWR� GH� OD� FLUFXODFLyQ� FRQ� OD� FRQVLJXLHQWHFRDJXODFLyQ�GH�OD�VDQJUH�\�PXHUWH�GH�OD�YtFWLPD�
6H� GHEH� HIHFWXDU� HO� PDVDMH� FDUGtDFR� H[WHUQR� FXDQGR� HO� FRUD]yQ� QR� ODWH�� ODYHULILFDFLyQ�GH�OD�IDOWD�GH�DFWLYLGDG�VH�ORJUD�FRQ�HO�FRQWURO�GHO�SXOVR�DUWHULDO�HQ�ODDUWHULD�UDGLDO�\�R�OD�FDUyWLGD��HQ�HO�FXHOOR�GH�OD�YtFWLPD��OD�IDOWD�GH�UHIOHMR�SXSLODUHV�WDPELpQ�XQ�GDWR�H[DFWR�\�TXH�QRV�KDEOD�GH�OD�JUDYHGDG�GHO�FDVR�
6H�GHEH�HIHFWXDU�FRQ�HQHUJtD�\� IXHU]D��VXILFLHQWH�SUHVLyQ�VREUH�HO�HVWHUQyQ�DILQ� GH� FRPSULPLU� HO� FRUD]yQ� HQWUH� HVWH� KXHVR� \� OD� FROXPQD� YHUWHEUDO�SURYRFDQGR� VX� YDFLDPLHQWR� \� FRQVLJXLHQWH� SDVDMH� GH� OD� VDQJUH� DO� VLVWHPDDUWHULDO��DO�GHVFRPSULPLU�\�UHWRUQDU�HO�WyUD[�D�VX�SRVLFLyQ�QRUPDO�VH�SURGXFLUi�HOUHWRUQR�GH�OD�VDQJUH�YHQRVD�DO�FRUD]yQ��VX�UHOOHQR�\�YDFLDPLHQWR�FRQ�OD�QXHYDFRPSUHVLyQ�
x 8ELTXH�D�OD�YtFWLPD�GH�HVSDOGDV�VREUH�XQD�VXSHUILFLH�UtJLGD�
x &RORTXH�HO�WDOyQ�GH�XQD�PDQR�VREUH�HO�HVWHUQyQ�\�OD�SDOPD�GH�OD�RWUD�PDQRVREUH�HVWD�
x (MHU]D� SUHVLyQ� VREUH� VXV� PDQRV� VLQ� PLHGR� \� FRQ� GHWHUPLQDFLyQ�� 1RSURGXFLUi�GDxR��HVWD�LQWHQWDQGR�VDOYDU�XQD�YLGD�
x 5HSLWD� OD� PDQLREUD� FRQWDQGR� KDVWD� VHVHQWD� \� FRQ� FDGD� Q~PHUR� HMHU]DSUHVLyQ�\�VXHOWH��QR� UHWLUH� ODV�PDQRV�GH� OD�SRVLFLyQ�HQ�HO�SHFKR�� UHOiMHVH�FXDQGR�OOHJXH�D�VHVHQWD��UHWRPH�OD�FXHQWD�QXHYDPHQWH�HQ�XQR�
5(&8(5'(� 48(� *(1(5$/0(17(� 6(� '(%(� 35$&7,&$5� (/� 0$6$-(&$5',$&2� (;7(512� -8172� &21� /$� 0$1,2%5$� '(� 5(63,5$&,21$57,),&$/���6,�(67$�62/2��&$'$�&,1&2�0$6$-(6��,168)/(�$,5(�'269(&(6��6,�(67$�$&203$f$'2��&$'$�812�$680,5$�81$��)81&,21�<$/7(51$5$1� /$6� 326,&,21(6� 3$5$� '(6&$16$5�� 12� 6(� '(%(16863(1'(5� /$6� 0$1,2%5$6� +$67$� 5(&,%,5� $<8'$� 0(',&$� � 2(67$5� 727$/� <� $%62/87$0(17(� 6(*852� 48(� 6(� 5(,167$/2� (/6,67(0$�$8720$7,&2�'(�/$�9,&7,0$
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+(0255$*,$6�/DV� KHPRUUDJLDV� VH� SURGXFHQ� SRU� URWXUD� R� VHFFLyQ� GH� ODVDUWHULDV� R� YHQDV�� � � (O� FRQWURO� GH� OD� KHPRUUDJLD� GHEH� LQWHQWDUVH� HQ� SULPHUDLQVWDQFLD��FRQ�OD�DSOLFDFLyQ�GH�SUHVLyQ�GLUHFWD�VREUH�OD��KHULGD��XWLOL]DQGR�SDUDWDO� ILQ�� XQD� DOPRKDGLOOD�� JDVD� R� WHOD� OR� PDV� OLPSLD� SRVLEOH�� 6L� OD� SpUGLGD� GHVDQJUH�QR�FHGH��VH�HMHUFHUi�SUHVLyQ�VREUH�ORV�SXQWRV�TXH�GDQ�RULJHQ�DO�WURQFRDUWHULDO�OHVLRQDGR�
&DEH�DTXt��GLIHUHQFLDU� OD�KHPRUUDJLD�GH�RULJHQ�DUWHULDO�GH� OD�RULJLQDGD�HQ�XQDYHQD�� � &RPR� \D� GLMLPRV�� HO� VLVWHPD� FLUFXODWRULR� HV� XQ� FRQMXQWR� GH� DUWHULDV� \YHQDV�FRQ�XQD� �ERPED� LQWHUSXHVWD�TXH�HV�HO� FRUD]yQ��SRU� OR� WDQWR� FXDQGR� ODVDQJUH�YD�GHVGH�OD�ERPED�DO�FXHUSR�SRU�HO�VLVWHPD�DUWHULD��OR�KDFH�FRQ�SUHVLyQ�FXDQGR� UHJUHVD� SRU� HO� VLVWHPD� � YHQRVR�� HV� HQ� IRUPD� SDVLYD� SRU� VXFFLyQFDUGtDFD�� � 'H� HVWD� IRUPD� YHUHPRV� TXH� FXDQGR� OD� KHPRUUDJLD� HV� DUWHULDO� ODSpUGLGD� GH� VDQJUH� VHUi� HQ� IRUPD� LQWHUPLWHQWH� \� FRQ� IXHU]D� �� ULWPR� GHO� ODWLGRFDUGtDFR��VL�HV�YHQRVR�VHUi�XQ�IOXMR�FRQWLQXR�VLQ�IXHU]D�
'H�HVWD�IRUPD�VH�SRGUi�GLIHUHQFLDU�VL�OD�VDQJUH�YD�GHO�FHQWUR�D�OD�SHULIHULD�R�ODLQYHUVD���¢&XiO�HV�VX�LPSRUWDQFLD" 6L�OD�KHPRUUDJLD�QR�FHGH�VH�GHEHUi DSOLFDUXQ�WRUQLTXHWH��SRU�HQFLPD�GH�OD�KHULGD��VL�HV KHPRUUDJLD�DUWHULDO�R�SRU�GHEDMR�GHOD�PLVPD�VL�HV�YHQRVD�
(O� WRUQLTXHWH� VH� DSOLFDUi�� H[FOXVLYDPHQWH HQ� ORV EUD]RV R� HQ ODV� SLHUQDV�FRORFDQGR�DOJR�GHEDMR�GH�HOORV D�PDQHUD�GH�DOPRKDGLOOD�SDUD�SURWHJHU�OD�DUWHULDR� YHQD�� &RORTXH� XQ� FDER� DOUHGHGRU� GHO� PLHPEUR DIHFWDGR� DSOLTXH� XQ� QXGRVLPSOH� \� VREUH�pO� XQ� HOHPHQWR� UtJLGR� FRPR�XQ� SDOLWR� R VLPLODU�� VXMHWR� FRQ� XQQXGR� GREOH�� 3DUD� DSUHWDU� HO� WRUQLTXHWH� VH� JLUD� HO� SDOLWR� KDVWD� REWHQHU� XQDSUHVLyQ�TXH�KDJD�FHVDU�OD�KHPRUUDJLD�
&DGD� ���PLQXWRV� VH� GHEH� DIORMDU� HO� WRUQLTXHWH� GXUDQWH� XQRV� �� PLQXWRV� SDUDUHLQVWDODU� OD� FLUFXODFLyQ� JHQHUDO� GHO� VHFWRU� \� YROYHU� D� FRPSULPLU�� QR� VDFDU� HOWRUQLTXHWH� GHO� OXJDU� D� SHVDU� TXH� DO� DIORMDUOR� QR� VH� SURGX]FD� OD� KHPRUUDJLD�GpMHOR�FRORFDGR��VL�HV�QHFHVDULR�SRGUi�DSOLFDUOR�QXHYDPHQWH�
1XQFD�XWLOLFH XQ�DODPEUH�X�RWUR�WLSR�GH�HOHPHQWR�FRUWDQWH�TXH�SXHGD�ODVWLPDU�RFRUWDU�OD�]RQD�WUDWDGD�
&XDQGR�OD�KHPRUUDJLD�HV�HQ�HO�FXHOOR�R�HQ�OD FDEH]D�VH�GHEH�SUHVLRQDU�VREUHOD�DUWHULD�FDUyWLGD��VLWXDGD�HQWUH�OD�WUDTXHD�\�OD�FROXPQD�YHUWHEUDO�HQ�HO�FXHOOR�HMHUFLHQGR�OD�SUHVLyQ�KDFLD�DWUiV��SDUD�DSR\DU�HO�GHGR�VREUH�HO�SODQR�UtJLGR�GHOD� FROXPQD�� � 7HQHU� HQ� FXHQWD� TXH� GH� HVWD� IRUPD� HVWDPRV� FRUWDQGR� ODFLUFXODFLyQ� FHUHEUDO� SRU� FXDQWR�� FDGD���PLQXWRV� VH�GHEH�GLVPLQXLU� OD SUHVLyQ�SDUD�SHUPLWLU�XQ�IOXMR�VDQJXtQHR�KDFLD�HO�FHUHEUR�\� OXHJR�UHLQVWDODU� OD�SUHVLyQ�+D\�XQD�DUWHULD�GH�FDGD�ODGR�GHO�FXHOOR�TXH�ULHJD�HO�VHFWRU�L]TXLHUGR�R�GHUHFKR�SRU�OR�WDQWR��VH GHEHUi FRPSULPLU�GHO�ODGR�FRUUHVSRQGLHQWH�GH�OD�KHPRUUDJLD�
6L� OD� KHPRUUDJLD� HV� HQ� HO� KRPEUR� R� HQ� FDUD� LQWHUQD� DOWD� GHO� EUD]R�� ODFRPSUHVLyQ� GH� OD� DUWHULD� VXEFODYLD�� HV� XQ� EXHQ� UHFXUVR�� VH� GHEH� SUHVLRQDUGHWUiV� GH� OD� FODYtFXOD�� EXVFDQGR� VLHPSUH� HO� SODQR� GH� DSR\R� GH� OD� FROXPQDYHUWHEUDO�



�
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/D� DUWHULD� KXPHUDO� VH� XELFD� HQ� OD� FDUD� LQWHUQD� GHO� EUD]R� D�PLWDG� GH� FDPLQRHQWUH�HO�KRPEUR�\�HO�FRGR�\�QRV IDFLOLWD�GHWHQHU�KHPRUUDJLDV�GHO�EUD]R�KDFLD�ODPDQR�
3DUD� ORV� PLHPEURV� LQIHULRUHV�� VH� GHEH� SUHVLRQDU� HQ� OD� KHQGLGXUD� GHO� PXVOR�HQWUH�DO�SDUWH�VXSHULRU�GHO�PXVOR�\�HO�DEGRPHQ OXJDU�GH�XELFDFLyQ�GH OD DUWHULDIHPRUDO�
)5$&785$6
(O�VLVWHPD�yVHR�VRVWLHQH�\�GD�IRUPD�DO�FXHUSR��SURWHJLHQGR�DGHPiV�D�PXFKRVGH� ORV� yUJDQRV� YLWDOHV�� /RV� WUDXPDWLVPRV SXHGHQ� SURGXFLU� IUDFWXUDV� GH� ORVKXHVRV� TXH� SXHGHQ� VHU� VLPSOHV�� GHVSOD]DGDV� R� H[SXHVWDV� /DV� IUDFWXUDVVLPSOHV� R� GHVSOD]DGDV�� VRQ� FHUUDGDV�� HV� GHFLU� VLQ� H[SRVLFLyQ� H[WHUQD� GHOKXHVR�� SRU� HO� FRQWUDULR�� ODV� H[SXHVWDV� VRQ� FRQ� H[SRVLFLyQ� GHO� KXHVR� \� FRQOHVLyQ�GH�OD�SLHO�
7RGD� IUDFWXUD� GHEH� WUDWDUVH� FRQ� LQPRYLOL]DFLyQ� GHO� KXHVR� OHVLRQDGR�� WHQLHQGRHQ� FXHQWD� TXH� VLHPSUH� GHEH� VHU� LQFOXLGD� HQ� OD LQPRYLOL]DFLyQ� OD� DUWLFXODFLyQVXSHULRU�H�LQIHULRU�
/D� LQPRYLOL]DFLyQ� VH� ORJUD� SRU�PHGLR� GHO� HQWDEOLOODGR�� FRORFDQGR�XQ� HOHPHQWRUtJLGR�� FRPR� PDGHUD�� FDUWyQ� R� FXDOTXLHU� RWUR� HOHPHQWR� VLPLODU� \� VXMHWiQGRORFRQ�YHQGDV�R�FXDOTXLHU�RWUR�HOHPHQWR�
(Q� FDVR� GH� PLHPEURV� VXSHULRUHV� \� QR� WHQLHQGR� QLQJ~Q� HOHPHQWR� TXH� QRVSRVLELOLWH�HIHFWXDU�XQ�HQWDEOLOODGR��HO�PLHPEUR�SXHGH�VHU�LQPRYLOL]DGR�FRQWUD�HOWyUD[�H�LQPRYLOL]DUOR�LQFOXVLYH�FRQ�OD PLVPD�URSD�
(Q� ORV� � PLHPEURV� LQIHULRUHV�� OD� SLHUQD� VDQD� SXHGH� VHUYLU� GH� WXWRU� GH� ODOHVLRQDGD��YHQGiQGRODV�MXQWDV�
6L� VH� WUDWD� GH� OHVLyQ� GH� FROXPQD�� UHFRUGDU� TXH� QR� GHEHPRV� PRYLOL]DU DODFFLGHQWDGR�\�FRQ�PXFKR�FXLGDGR� LQWURGXFLU�GHEDMR�GHO�SDFLHQWH�XQ�HOHPHQWRUtJLGR�FRPR�XQD�WDEOD�GHO�SLVR�GHO�EDUFR�R�XQD�SXHUWD�\�VXMHWDUOR�ILUPHPHQWH�DHOOD�
(Q� FXDOTXLHU� FDVR�� QR� VH� GHEH� SHUPLWLU� TXH� HO� DFFLGHQWDGR� VH� PXHYD� R� VHVLHQWH� KDVWD� WHQHU� OD� VHJXULGDG� TXH� HOOR� QR� SURGXFLUi� GDxR� R� KDVWD� UHFLELU� ODD\XGD�HVSHFLDOL]DGD�UHTXHULGD�
5(&8(5'(�48(�81$�0$/$�0$1,2%5$�'(�$8;,/,2�38('(�$*5$9$5�/$&21',&,21� '(/� $&&,'(17$'2�� '(� 12� (;,67,5� 1(&(6,'$'� '(75$6/$'$5�$�/$�9,&7,0$�(/�0(-25�352&(',0,(172�(6�12�029(5/$+$67$�5(&,%,5�/$�$<8'$�(63(&,$/,=$'$�
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48(0$'85$6
(O� FXHUSR� KXPDQR� HVWi� WRWDOPHQWH� FXELHUWR� GH� SLHO�� VX� OHVLyQ� SXHGH� OOHJDU� DFDXVDU�OD�PXHUWH�GH�OD�YtFWLPD��OD�DSOLFDFLyQ�GH�ORV�SULPHURV�DX[LOLRV� HQ�HVWRVFDVRV��HV�QHXWUDOL]DU�HO� HIHFWR� FDXVDGR�SRU� ORV�DJUHVRUHV�� �(V� LPSUHVFLQGLEOHHYLWDU�HQ�IRUPD�UiSLGD�TXH�HO�SURFHVR�GH�TXHPDGXUD�FRQWLQ~H�
(Q�FDVR�GH�IXHJR�VH�GHEH�DSDJDU HO�IRFR�
(Q�FDVR�GH�TXHPDGXUD�WpUPLFD�VH�GHEH�HQIULDU�XWLOL]DQGR�DJXD�
(Q�FDVR�GH�TXHPDGXUD�SRU�VXEVWDQFLDV�iFLGDV�R�iOFDOLV�VH�WUDWDUi�WRGD�OD�]RQDFRQ�EDxR�GH�DJXD�SDUD�QHXWUDOL]DU�ORV�HIHFWRV�GHO�DJUHVRU�
(Q�WRGRV�ORV�FDVRV� VH�GHEH�UHWLUDU�OD�URSD�DIHFWDGD�FRQ�FXLGDGR HYLWDQGROHVLRQDU�PiV�OD�SLHO��SURWHJHUOD�GHO�VRO�\�DSOLFDU�VREUH�HOOD�XQ�SDxR�OLPSLR�

5('8(5'(� 6,(035(� /26� 3$626� 35,1&,3$/(6� '(� /26� 35,0(526$8;,/,26
3527(*(5�$�/$�9,&7,0$

$/(57$5�62/,&,7$1'2�$<8'$
$8;,/,$5�$�/$�9,&7,0$

0(025,&(�/$�5(/$&,21�'(�6,78$&,21�<�352&(',0,(172
$,5(�««««««���680,1,675$5
6$1*5(�««««««���'(7(1(5

+8(626�«««««««�,1029,/,=$5
3,(/�««««««����+,*,(1,=$5
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