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5HVXPHQ
4XH� KDFHU� FRQ� ODV� SLODV� GRPpVWLFDV� XQD� YH]� H[KDXVWDV� HV� VLQ� GXGD� XQR� GH� ORV� SUREOHPDV� TXH
HQIUHQWD� HO� FLXGDGDQR� FRP~Q� GH� XQD� JUDQ� FLXGDG� FRPR� %XHQRV� $LUHV�� 0HJDSLODV� ����� HV� XQ
SUR\HFWR�UHDOL]DGR�SRU�DOXPQRV�GH�HVFXHODV�VHFXQGDULDV�TXH�LQWHQWD�GDU�XQD�UHVSXHVWD�LQWHJUDO�D
HVWH�SUREOHPD��3DUD�HOOR�VH�DQDOL]DQ�ORV�KiELWRV�GH�FRQVXPR�GH�SLODV�GH�ORV�SRUWHxRV��VH�HVWXGLD�HO
LPSDFWR�DPELHQWDO�TXH�SURGXFHQ�ORV�PHWDOHV�FRQWHQLGRV�HQ� ODV�SLODV��VH�HVWDEOHFHQ�FULWHULRV�SDUD
VX�UHFROHFFLyQ�R�VX�GLVSRVLFLyQ�ILQDO�\�VH�GHVDUUROODQ�PpWRGRV�SRWHQFLDOPHQWH�DGHFXDGRV�SDUD�HO
UHFLFODGR�GH� ORV�PHWDOHV�FRQWHQLGRV�HQ�FLHUWRV� WLSRV�GH�SLODV��(VWH� WUDEDMR� UHVXPH� ORV� UHVXOWDGRV
ORJUDGRV�KDVWD�OD�IHFKD�

¢4Xp�HV�HO�SUR\HFWR�0HJDSLODV�����"
0HJDSLODV� ����� HV� XQ� SUR\HFWR� GH� LQQRYDFLyQ� HGXFDWLYD� FX\R� REMHWLYR� WpFQLFR� HV� HVWXGLDU� ORV
KiELWRV�GH�FRQVXPR��IRUPDV�GH�GLVSRVLFLyQ��LPSDFWR�DPELHQWDO�\�IRUPDV�GH�VHSDUDFLyQ�\�UHFLFODGR
GH�SLODV�GRPpVWLFDV�HQ�&DSLWDO�\�*UDQ�%XHQRV�$LUHV�
'LFKR� REMHWLYR� WpFQLFR� HV� HO� PDUFR� TXH� SHUPLWH� GHVDUUROODU� XQD� PHWRGRORJtD� GH� HQVHxDQ]D� QR
WUDGLFLRQDO�� EDVDGD� HQ� OD� FRQVWUXFFLyQ� GHO� FRQRFLPLHQWR� SRU� GHVFXEULPLHQWR�� $� SDUWLU� GH� ORV
UHVXOWDGRV� REWHQLGRV D� WUDYpV� GHO� WUDEDMR� FLHQWtILFR�� ORV� DOXPQRV�� SXHGHQ� HODERUDU� ODV
FRUUHVSRQGLHQWHV� FRQFOXVLRQHV�� LQWHJUDQGR�GLIHUHQWHV�iUHDV�GHO� FRQRFLPLHQWR� \� HVWDEOHFLHQGR� XQ
FRQWDFWR�GLUHFWR�FRQ�GRFHQWHV�H�LQYHVWLJDGRUHV�GH�OD�8QLYHUVLGDG�
(O� SUR\HFWR� HV� OOHYDGR� D� FDER� SRU� DOXPQRV� \� GRFHQWHV� GH� HVFXHODV� GH OD�&LXGDG�$XWyQRPD� GH
%XHQRV�$LUHV�\�*UDQ�%XHQRV�$LUHV��(VFXHOD��7pFQLFD�1q ���2WWR�.UDXVH���(VFXHOD�7pFQLFD�1q ��
�+�<ULJR\HQ��� ,QVWLWXWR� /DVDOOH� )ORULGD�� � ,QVWLWXWR� &XOWXUDO� 'RQ� =HQR�� (VFXHOD� ,WDOLDQD� &ULVWyIRUR
&RORPER�� (VFXHOD� 7pFQLFD� 1q ��� �)XQGLFLyQ� GHO� 3OXPHULOOR��� %DFKLOOHUDWR� 7HFQROyJLFR� HQ� 0HGLR
$PELHQWH� �8�1�� /DQ~V��� (VFXHOD� 7pFQLFD� 1q �� �$OHPDQLD�� MXQWR� FRQ� OD� (VFXHOD� GH� &LHQFLD� \
7HFQRORJtD� GH� OD� 8QLYHUVLGDG� 1DFLRQDO� GH� *UDO�� 6DQ� 0DUWtQ� �816$0�� \� OD� 'LUHFFLyQ� GH
2UGHQDPLHQWR�$PELHQWDO�GH�OD�6HFUHWDULD�GH�'HVDUUROOR�6XVWHQWDEOH�\�3ROtWLFD�$PELHQWDO�
(O�SUR\HFWR�FRPHQ]y�HQ�DJRVWR�GH������\�FRPSUHQGH�ODV�VLJXLHQWHV�HWDSDV�
+iELWRV�GH�FRQVXPR�\�GLVSRVLFLyQ�GH�SLODV�GRPpVWLFDV
(O� SULPHU� SDVR� GHO� SUR\HFWR� IXH� REWHQHU� LQIRUPDFLyQ� VREUH� ORV� KiELWRV� GH� FRQVXPR� GH� SLODV� \
EDWHUtDV� HQ %XHQRV� $LUHV�� 3DUD� HOOR� VH� UHDOL]y� XQD� HQFXHVWD� HQ� ��� HVFXHODV� SULPDULDV
GHSHQGLHQWHV�GH�OD�6HFUHWDUtD�GH�(GXFDFLyQ R�(*%�GH�&DSLWDO�\ GHO *UDQ�%XHQRV�$LUHV��(Q�FDGD
HVFXHOD� ORV� DOXPQRV� GH� 0HJDSLODV� HQWUHJDURQ� OD� HQFXHVWD� TXH� FRQWHQtD� SUHJXQWDV� VREUH� OD
FRPSRVLFLyQ�GHO�JUXSR�IDPLOLDU��OD�FDQWLGDG�\�WLSR�GH�SLODV�XWLOL]DGDV�\�ODV�IRUPDV�GH�GLVSRVLFLyQ�GH
ODV� PLVPDV� XQD� YH]� WHUPLQDGD� VX� YLGD� ~WLO�� $GHPiV�� H[SOLFDURQ� WHPDV� YLQFXODGRV� D� OD
FDUDFWHUL]DFLyQ� GH� XQ� HFRVLVWHPD�� ORV� FLFORV� QDWXUDOHV�� \� ORV� SUREOHPDV� SURGXFLGRV� SRU� OD
FRQWDPLQDFLyQ� DPELHQWDO�� VLQ� KDEODU� VREUH� ORV� REMHWLYRV� GHO� SUR\HFWR�� SDUD� � HYLWDU� LQGXFLU� HQ� ODV
UHVSXHVWDV�GH�ODV�HQFXHVWDV�
/D�FRQVXOWD�DEDUFy�D������IDPLOLDV�GH�DOUHGHGRU�GHO�����GH�ORV�EDUULRV�GH�OD�&LXGDG \����SDUWLGRV
GHO� &RQXUEDQR� %RQDHUHQVH�� 6H� UHFRJLHURQ� FHUFD� GH� ����� HQFXHVWDV� \� HQ� HVD� RFDVLyQ� VH
H[SOLFDURQ� ORV� REMHWLYRV� GHO� SUR\HFWR�� HO� IXQFLRQDPLHQWR� GH� ORV� GLVWLQWRV� WLSRV� GH� SLODV� GH� XVR
GRPHVWLFR� \� ORV� LQFRQYHQLHQWHV� TXH� RFDVLRQD� HQ� HO� DPELHQWH� VX� PDOD� GLVSRVLFLyQ�� (O� DQiOLVLV
HVWDGtVWLFR� VH� UHDOL]y� � VREUH� ODV ����� HQFXHVWDV� FRQVLGHUDGDV� YiOLGDV� VREUH� OD� EDVH� GH� OD
FRQVLVWHQFLD�GH�ODV�UHVSXHVWDV�



(O�����GH�ODV�IDPLOLDV�HQFXHVWDGDV�JXDUGD�ODV�SLODV�XVDGDV�DXQTXH�QR�KD\�XQD�LGHD�FODUD�GH�TXH
SLODV�GHEHQ�JXDUGDUVH�QL�SDUD�TXp��(O������FRQVLGHUD�TXH�ODV�SLODV�FRQWDPLQDQ�PXFKR�HO�DPELHQWH
SHUR� VLQ� SUHFLVDU� TXp� FRPSRQHQWHV� GH� ODV�PLVPDV� VRQ� ORV� TXH� FRQWDPLQDQ� \� SRU� TXp�� (O� ���
SDUWLFLSDUtD�GH�XQD�FDPSDxD�GH�UHFROHFFLyQ�GH�SLODV��VLHQGR�YDULDGRV� ORV� OXJDUHV�VXJHULGRV�SDUD
HQWUHJDUODV��OXJDU�GH�YHQWD��HVFXHODV��PXQLFLSDOLGDGHV��HWF��
/D� )LJXUD� ��PXHVWUD� ORV� UHVXOWDGRV� REWHQLGRV� VREUH� ORV� WLSRV� GH� SLOD� TXH� VH� XWLOL]DQ� HQ� %XHQRV
$LUHV�� GRQGH� ODV� SLODV� FRPXQHV� \� DOFDOLQDV� VRQ� ODV� SLODV� GH� &LQF�&DUERQR�� PLHQWUDV� TXH� ODV
UHFDUJDEOHV� LQFOX\HQ�PD\RULWDULDPHQWH�ODV�SLODV�GH�1tTXHO�&DGPLR��/LWLR�LRQ�\�1tTXHO�+LGUXUR��/DV
SLODV�ERWyQ�DEDUFDQ�XQD�DPSOLD�YDULHGDG�GH�FODVHV�TXH�LQFOX\HQ�XQD�GH�ODV�PiV�SHOLJURVDV�SDUD�HO
PHGLR� DPELHQWH�� ODV� SLODV� GH� PHUFXULR�� 6LQ� HPEDUJR�� 0HJDSLODV� KD� SRGLGR� YHULILFDU� TXH� HVWDV
~OWLPDV�QR�VH�YHQGHQ�PiV�HQ�HO�SDtV�D�SHVDU�TXH�QR�KD\�XQD�OH\�TXH�SURKLED�VX�YHQWD�

)LJXUD��

(Q� OD� )LJXUD� �� VH�PXHVWUD� OD� GLVWULEXFLyQ� GH� SLODV� SRU� IDPLOLD� HQ� IXQFLyQ� GHO� WDPDxR� GHO� JUXSR
IDPLOLDU��(V�LQWHUHVDQWH�QRWDU�TXH�HO�Q~PHUR�GH�SLODV�SRU�SHUVRQD�DXPHQWD�QRWDEOHPHQWH�FXDQGR�HO
JUXSR�IDPLOLDU�HV�SHTXHxR��VLHQGR�Pi[LPR�SDUD�HO�FDVR�XQLSHUVRQDO�

)LJXUD��

(Q�SURPHGLR� FDGD� IDPLOLD� WLHQH� HQ� XVR�DSUR[LPDGDPHQWH������ SLODV�SRU� LQWHJUDQWH�GHO� JUXSR��6L
FRQVLGHUDPRV�HO�Q~PHUR�GH�KDELWDQWHV�HQ�&DSLWDO�\�*UDQ�%XHQRV�$LUHV�HVWR�VLJQLILFD�TXH�KD\�HQ



XVR�DOUHGHGRU�GH����PLOORQHV�GH�SLODV��(V�GLItFLO�HVWLPDU�HO�WLHPSR�GH�XVR�GH�ODV�PLVPDV�TXH�HV�PX\
YDULDEOH�VHJ~Q�VH�WUDWH�GH�SLODV�FRPXQHV��R�DOFDOLQDV���ERWyQ�R�UHFDUJDEOHV��SHUR�SRGHPRV�HVWLPDU
TXH�HO�Q~PHUR�GH�SLODV�GHVHFKDGDV�SRU�DxR�VXSHUD�ORV�����PLOORQHV�

%LRHQVD\RV�GH�WR[LFLGDG�GH�PHWDOHV�SHVDGRV
(Q�XQD�VHJXQGD�HWDSD�VH�GHVDUUROODURQ�ELRHQVD\RV�SDUD�TXH�ORV�DOXPQRV�SXGLHUDQ�GHWHUPLQDU�SRU
VL�PLVPRV�HO�JUDGR�GH�WR[LFLGDG�GH�DOJXQRV�GH�ORV�PHWDOHV�FRPSRQHQWHV�GH�SLODV�GRPpVWLFDV�
/RV� ELRHQVD\RV� GH� WR[LFLGDG� VRQ� H[SHULPHQWRV� UHDOL]DGRV� EDMR� FRQGLFLRQHV� HVWDQGDUL]DGDV� FRQ
RUJDQLVPRV� YLYRV�TXH� VH� XWLOL]DQ� SDUD� HYDOXDU� OD� WR[LFLGDG� GH� GLIHUHQWHV� VXVWDQFLDV�� � HQWUH� HOODV
FRQWDPLQDQWHV�DPELHQWDOHV�
(Q� HVWH� SUR\HFWR� VH� XWLOL]DURQ� HPEULRQHV� GH� DQILELR�� HQ� SDUWLFXODU� UHQDFXDMRV� GHO� VDSR� FRP~Q
DPHULFDQR��%XIR�DUHQDUXP��SDUD�GHWHUPLQDU�OD�WR[LFLGDG�GH�GLVWLQWRV�PHWDOHV�SHVDGRV�SUHVHQWHV�HQ
ODV�SLODV�� �0HUFXULR� �+J���&DGPLR� �&G���1tTXHO� �1L�� \�&URPR� �&U���6H�XWLOL]y�HVWD�HVSHFLH�SRU�VHU
QDWLYD� \� XELFXLVWD� GH� QXHVWURV� HFRVLVWHPDV� GH� DJXD� GXOFH�� PX\� H[SXHVWRV� D� OD� FRQWDPLQDFLyQ
DPELHQWDO��\�SRUTXH�SUHVHQWDQ�XQD�DOWD�VXVFHSWLELOLGDG�D� ORV�PHWDOHV�SHVDGRV��(VWRV�DQLPDOHV�VH
REWXYLHURQ�SRU� IHFXQGDFLyQ�DUWLILFLDO� \� ORV�HPEULRQHV�VH�PDQWXYLHURQ�HQ�VROXFLyQ� ILVLROyJLFD�KDVWD
TXH�DOFDQ]DURQ�HO�HVWDGLR�����RSpUFXORV�FHUUDGRV��
3DUD� UHDOL]DU� ORV� ELRHQVD\RV� VH� VHOHFFLRQy� XQ� SRRO GH� UHQDFXDMRV� FRQVLGHUDGRV� DSWRV� �VLQ
PDOIRUPDFLRQHV� HVSRQWiQHDV� QL� DOWHUDFLRQHV� FRPSRUWDPHQWDOHV� R� FRQ� FXDOTXLHU� FDUDFWHUtVWLFD
GLVWLQWLYD�GH�ODV�ODUYDV�QRUPDOHV��\�GHO�PLVPR�VH�H[WUDMHURQ����HPEULRQHV�DO�D]DU��SRU�WULSOLFDGR���\
VH�FRORFDURQ�HQ�FiSVXODV�GH�3HWUL�FRQ�VROXFLyQ�ILVLROyJLFD�FRQWHQLHQGR�GLIHUHQWHV�FRQFHQWUDFLRQHV
GH� FDGD� XQR� GH� ORV� PHWDOHV� D� HYDOXDU� HQ� XQ UDQJR� GHILQLGR� SRU� SUXHEDV� SUHOLPLQDUHV�� /RV
ELRHQVD\RV�IXHURQ�DJXGRV��PHQRV�GH����KRUDV�GH�H[SRVLFLyQ���7RGRV�ORV�UHVXOWDGRV�REWHQLGRV�VH
YROFDURQ�HQ�XQ�SURJUDPD�HVWDGtVWLFR�352%,76�D�ILQ�GH�GHWHUPLQDU�ODV�GLIHUHQWHV�FRQFHQWUDFLRQHV
OHWDOHV�GHO�PHWDO��XQD�GH�HOODV��OD�PiV�XWLOL]DGD�FRPR�UHIHUHQFLD��OD�FRQFHQWUDFLyQ�OHWDO�������KRUDV
�&/�����K��TXH�HV�OD�FRQFHQWUDFLyQ�TXH�SURGXFH�OD�PXHUWH�GHO ����GH�OD�SREODFLyQ�HQ����KRUDV�GH
H[SRVLFLyQ�
/D�7DEOD�� PXHVWUD�ORV�UHVXOWDGRV�REWHQLGRV�SDUD�OD�FRQFHQWUDFLRQHV�OHWDOHV��������\����HQWUH����\
���KRUDV�GH�H[SRVLFLyQ�SDUD�+J��&G�\�1L��6H�FRQFOX\H�TXH�HO�RUGHQ�GH�WR[LFLGDG�GH�HVWRV�PHWDOHV
HV��+J�!�&G�!!�1L�

7DEOD����&RQFHQWUDFLRQHV�OHWDOHV��HQ�PJ�/��GH�GLVWLQWRV�PHWDOHV�SDUD�ORV�UHQDFXDMRV�GH
%XIR�DUHQDUXP���ORV�YDORUHV�HQWUH�SDUpQWHVLV�FRUUHVSRQGHQ�DO�LQWHUYDOR�GH�FRQILDQ]D�
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6L� ELHQ� OD� FRQFHQWUDFLyQ� GH� HVWRV� PHWDOHV� HQ� DJXDV� VXSHUILFLDOHV� VRQ� LQIHULRUHV� D� ODV
FRQFHQWUDFLRQHV�OHWDOHV�SDUD�ORV�UHQDFXDMRV�GH�DQILELR��RVFLODQ�HQWUH�������������PJ�+J�/�������PJ
1L�/� \�������PJ�&G�/���XQ� LQFUHPHQWR�HQ� OD�FRQFHQWUDFLyQ�GH� ORV�PLVPRV�SRU�FRQWDPLQDFLyQ�FRQ



PHWDOHV�SURYHQLHQWHV�GH�SLODV�PDO�GHVFDUWDGDV�SRGUtD�DOWHUDU�OD�LQWHJULGDG�GH�ORV�HFRVLVWHPDV��3RU
HVWD�UD]yQ�ORV�ELRHQVD\RV�VH�HVWiQ�UHDOL]DQGR��DFWXDOPHQWH�FRQ�ORV� OL[LYLDGRV��HOXFLRQHV��WRPDGD
GH� OLVtPHWURV� TXH� VH� HQFXHQWUDQ� HQ� HVWXGLR� GHVGH� KDFH� XQ� DxR�� /RV� OLVtPHWURV� VRQ� FROXPQDV
FRQWHQLHQGR� WLHUUD��PDWHULD� RUJiQLFD� \� SLODV� WULWXUDGDV�� TXH� VLPXODQ� ODV� FRQGLFLRQHV� GH� ODV� SLODV
GRPpVWLFDV�GLVSXHVWDV�HQ�UHOOHQRV�VDQLWDULRV�

5HFLFODGR�GH�SLODV�FRQ�EDFWHULDV�PLQHUDV
/D�VLJXLHQWH�HWDSD� GHO� SUR\HFWR�� D~Q�HQ�GHVDUUROOR�� FRQVLVWH� HQ�HO� HVWXGLR�GH� SURFHGLPLHQWRV�GH
UHFLFODGR�GH�FLHUWRV�WLSRV�GH�SLODV�GRPpVWLFDV��(Q�EDVH�D�ORV�UHVXOWDGRV�GH�ODV�HQFXHVWDV�\�GH�ORV
ELRHQVD\RV�VH�GHFLGLy�WUDEDMDU�HQ�HO�GHVDUUROOR�GH�XQ�PpWRGR�DGHFXDGR�SDUD�HO�WUDWDPLHQWR�GH�ODV
SLODV�UHFDUJDEOHV�GH�1tTXHO�&DGPLR�\�GH�ODV�SLODV�SULPDULDV�DOFDOLQDV��&LQF�&DUERQR��
3DUDOHODPHQWH�VH�UHDOL]y�XQD�E~VTXHGD�GH�ORV�PpWRGRV�XWLOL]DGRV�LQWHUQDFLRQDOPHQWH�\�HQ�HO�SDtV
SDUD� HO� UHFLFODGR� GH� HVWDV� SLODV� \� GH� ODV� QRUPDV� OHJDOHV� YLJHQWHV�� 6H� YLVLWy� OD� ~QLFD� SODQWD� GH
WUDWDPLHQWR�GH�SLODV�GH�1tTXHO�&DGPLR�TXH�H[LVWH�HQ�HO�SDtV��ORFDOL]DGD�HQ�6DQ�/RUHQ]R��6DQWD�)H�
TXH�XWLOL]D�HO�PpWRGR�GH�IXQGLFLyQ�HQ�KRUQRV�GH�DOWD�WHPSHUDWXUD������R&��FRQ�GHVWLODFLyQ�DO�YDFtR
GHO� FDGPLR�� 'H� ODV� DOWHUQDWLYDV� SRVLEOHV� VH� RSWy� SRU� GHVDUUROODU� XQ� WUDWDPLHQWR� GH� SLODV� SRU
ELROL[LYLDFLyQ�FRQ�D\XGD�GH�ODV�OODPDGDV�EDFWHULDV�PLQHUDV�
(VWDV�EDFWHULDV��FRPR�ODV�$FLGLWKLREDFLOOXV�7KLR[LGDQV��VRQ�DXWyWURIDV�HVWULFWDV�\�REWLHQHQ�HQHUJtD
SDUD� ILMDU�GLy[LGR�GH� FDUERQR�DWPRVIpULFR GH� OD� R[LGDFLyQ�GH�D]XIUH�� JHQHUDQGR� XQ�PHGLR� iFLGR�
UHGXFWRU��)LJXUD����SURSLFLR�SDUD�OD�GLVROXFLyQ�GH�PHWDOHV�FRQWHQLGRV�HQ�PLQHUDOHV�

)LJXUD��

2WUD�GH�ODV�FDUDFWHUtVWLFDV�PiV�QRWDEOHV�GHO�JpQHUR��HV�VX�DOWD�UHVLVWHQFLD�D�ORV�PHWDOHV�SHVDGRV�\
OD�SRVLELOLGDG�GH�DGDSWDFLyQ�D�FRQFHQWUDFLRQHV�FDGD�YH]�PD\RUHV�GH�ORV�PLVPRV�HQ�UHODWLYDPHQWH
SRFDV�JHQHUDFLRQHV��(VWD�FDUDFWHUtVWLFD�� MXQWR�D� OD�FDSDFLGDG�SDUD�VRSRUWDU� S+�H[WUHPDGDPHQWH
EDMRV��KDFH�TXH�HVWDV�EDFWHULDV�VHDQ�LGHDOHV�SDUD�HO�SURFHVR�GH�UHFXSHUDFLyQ�GH�PHWDOHV�D�SDUWLU
GH�PLQHUDOHV�VXOIXUDGRV�GH�EDMD�OH\��H[LVWLHQGR�YDULDV�SODQWDV�HQ�HO�PXQGR�TXH�UHFXSHUDQ�FREUH�\
RUR�SRU�HVWH�PpWRGR�
&RPR� WRGD� EDFWHULD�� HVWD� WLHQH� XQ� FLFOR� GH� FUHFLPLHQWR�� HQ� HO� FXDO� FUHFH�� ORV� SULPHURV� GtDV
OHQWDPHQWH��SHUtRGR�GH�DGDSWDFLyQ��\�OXHJR�H[SRQHQFLDOPHQWH�KDVWD�TXH�RFXSDQ�WRGD�OD�VXSHUILFLH
GH� VXVWUDWR�� OOHJDQGR� D� YHORFLGDG� Pi[LPD� GH� SURGXFFLyQ� GH� iFLGR� \� UHGXFWRUHV� �TXH� VHUiQ
XWLOL]DGRV�HQ�OD�GLVROXFLyQ�WRWDO�GH�ODV�EDWHUtDV�DJRWDGDV��



)LQDOPHQWH� SRU� DFXPXODFLyQ� GH� SURGXFWRV� LQKLELWRULRV� �DFLGH]� H[WUHPD�� FUHFLPLHQWR� VH� GHWLHQH� \
HPSLH]D�D�GHFDHU�
0HGLDQWH�HQVD\RV�GH�ODERUDWRULR�ORV�DOXPQRV�GHWHUPLQDURQ�ODV�FRQGLFLRQHV�PiV�IDYRUDEOHV�SDUD�HO
FUHFLPLHQWR�GH�ODV�EDFWHULDV��3DUD�HOOR�PLGLHURQ�HO�S+�GHO�PHGLR�\�FDOFXODURQ� OD�FRQFHQWUDFLyQ�GH
+�62���6L� HO� S+�GLPLQX\H�� OD�FDQWLGDG�GH�+�62� \� OD�FDQWLGDG�GH�EDFWHULDV�DXPHQWD� �)LJXUD����
(VWR� IXH� FRUURERUDGR� FRQWDQGR� OD� FDQWLGDG� GH� EDFWHULDV� PHGLDQWH� OD� REVHUYDFLyQ� GLUHFWD� EDMR
PLFURVFRSLR�

)LJXUD��

$QDOL]DQGR�OD�SURGXFFLyQ�GH�iFLGR�\�OD�SREODFLyQ�EDFWHULDQD�HQ�VXVSHQVLyQ�HQ�IXQFLyQ�GHO�WLHPSR
VH�FRUURERUDURQ� ODV�FRQGLFLRQHV�ySWLPDV�SDUD�HO�GHVDUUROOR�GH� ORV�FXOWLYRV�� WHPSHUDWXUD���� R�&���
JUDPR�GH�D]XIUH�FDGD�����PO�GH�PHGLR�GH�FXOWLYR�\�DJLWDFLyQ�\�R[LJHQDFLyQ�FRQVWDQWH�SRU�EXUEXMHR
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	Paralelamente se realizó una búsqueda de los métodos utilizados internacionalmente y en el país para el reciclado de estas pilas y de las normas legales vigentes. Se visitó la única planta de tratamiento de pilas de Níquel-Cadmio que existe en el país, localizada en San Lorenzo (Santa Fe) que utiliza el método de fundición en hornos de alta temperatura (600 oC) con destilación al vacío del cadmio. De las alternativas posibles se optó por desarrollar un tratamiento de pilas por biolixiviación con ayuda de las llamadas bacterias mineras.
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