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*OL� LQTXLQDQWL� YHQJRQR� ULPRVVL� TXLQGL� DWWUDYHUVR� SURFHVVL� GL� WLSR�
ÀVLFR�FKLPLFR�H�ELRORJLFR��
(·�QHFHVVDULR�XQ�SUHWUDWWDPHQWR�FKH�KD�OR�VFRSR�GL�ULPXRYHUH�L�VROLGL�
JURVVRODQL�H�FLUFD�LO�����GHL�VROLGL�VRVSHVL��3HU�LO�WUDWWDPHQWR�GHOOH�
DFTXH�JULJLH�q�VROLWDPHQWH�QHFHVVDULR�XQ�SUHWUDWWDPHQWR�PHGLDQWH�
JULJOLD�PDQXDOH�VHJXLWR�GDOOD�GLVROHDWXUD��PHQWUH�SHU�OH�DFTXH�QHUH�
q�QHFHVVDULR�XQ�SUHWUDWWDPHQWR�PHGLDQWH�IRVVD�VHWWLFD��WULFDPHUDOH�
R�GL�WLSR�,PKRII���

$WWUDYHUVR�OD�ÀWRGHSXUD]LRQH�VL�RWWLHQH�XQ�DEEDWWLPHQWR�VLJQLÀFDWLYR�
GHO�FDULFR�RUJDQLFR��GHL�VROLGL�VRVSHVL�H�GHOOD�FDULFD�EDWWHULFD��

,Q�,WDOLD�LO�'�/JV��������LQGLYLGXD�OD�ÀWRGHSXUD]LRQH�WUD�OH�WHFQLFKH�
GD� XWLOL]]DUH� SHU� LO� WUDWWDPHQWR� GHL� UHÁXL� SHU� XWHQ]H� LQIHULRUL� DOOH�
������XQLWj�RSSXUH�FRPH�WUDWWDPHQWR�WHU]LDULR�GL�LPSLDQWL�GL�JUDQGL�
GLPHQVLRQL��

(VLVWRQR�VRVWDQ]LDOPHQWH�GXH�WLSRORJLH�GL�LPSLDQWL�D�ÁXVVR�VRPPHUVR�
FDUDWWHUL]]DWL�ULVSHWWR�DO�SHUFRUVR�LGUDXOLFR��
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6LVWHPL� D� ÁXVVR� VRPPHUVR� RUL]]RQWDOH� LQ� FXL� O·DFTXD� ULPDQH�
FRVWDQWHPHQWH�DO�GL�VRWWR�GHOOD�VXSHUÀFLH�VXSHULRUH�GHO�PHGLXP�GL�
ULHPSLPHQWR�H�VLVWHPL�D�ÁXVVR�VRPPHUVR�YHUWLFDOH� LQ�FXL�L�UHÁXL�
VFRUURQR� LQ�VHQVR�YHUWLFDOH�GDOO·DOWR�YHUVR� LO�EDVVR� LQ�FRQGL]LRQL�GL�
DOLPHQWD]LRQH�GLVFRQWLQXD��

(VLVWRQR� LQROWUH�VLVWHPL�D�ÁXVVR�VXSHUÀFLDOH�R� OLEHUR�FKH�SRVVRQR�
VYLOXSSDUVL�D�WDO�SXQWR�GD�GLYHQWDUH�XQD�YHUD�H�SURSULD�DUHD�XPLGD�
SXQWR�GL�ULIXJLR�GL�XFFHOOL�DFTXDWLFL�H�SLFFROL�DQLPDOL��

/LYLQJ�0DFKLQH
/D� /LYLQJ� 0DFKLQH� q� XQ� LQQRYDWLYR� VLVWHPD� GL� WUDWWDPHQWR� GHOOH�
DFTXH�JULJLH�FKH�XWLOL]]D�XQD�VHULH�GL�FLVWHUQH� LQ�FXL�VL�VYLOXSSDQR�
YHJHWDOL�H�DOWUL�RUJDQLVPL�

&RQFHSLWD�GD�-RKQ�7RGG��TXHVWR�VLVWHPD�LQFRUSRUD�PROWL�GHJOL�VWHVVL�
SURFHVVL��VHGLPHQWD]LRQH��ÀOWUD]LRQH��DVVRUELPHQWR��QLWULÀFD]LRQH�H�
GHQLWULÀFD]LRQH��DHURELFD�H�DQDHURELFD�GHFRPSRVL]LRQH��FKH�VRQR�
SUHVHQWL� QHL� FRQYHQ]LRQDOL� WUDWWDPHQWL� ELRORJLFL� GHOOH� DFTXH� UHÁXH�

/RFDO�5LYHU
'HVLJQHU��0DWKLHX�/HKDQQHXU
$UWLVWV�6SDFH��1HZ�<RUN�����
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�7RGG���������
4XHOOR�FKH�UHQGH�XQLFD�OD�/LYLQJ�0DFKLQH�q�O·XWLOL]]R�FRQWHPSRUDQHR�
GL�SLDQWH�H�DQLPDOL�QHO�VXR�SURFHVVR�

,O�IXQ]LRQDPHQWR�WLSLFR�GHOOD�/LYLQJ�0DFKLQH�FRPSUHQGH�VHL�SULQFLSDOL�
WUDWWDPHQWL�LQ�FLVWHUQH��

���DQDHURELF�UHDFWRU�FLVWHUQD�DQDHURELFD�
���DQR[LF�WDQN�FLVWHUQD�DQRVVLFD�
��FORVHW�DHURELF�UHDFWRU�XQ�UHDWWRUH�DHURELFR�FKLXVR�
���RSHQ�DHURELF�UHDFWRU�XQ�UHDWWRUH�DHURELFR�
��FODULÀHU�XQ�FKLDULÀFDWRUH�
���´HFRORJLFDO�ÁXLGL]HG�EHGVµ��()%V��

7XWWDYLD�� PHQWUH� L� UHDWWRUL� DHURELFL� DSHUWL� H� O·()%V� VL� WURYDQR� LQ�
TXDOVLDVL� /LYLQJ� 0DFKLQH�� O·XWLOL]]R� GHJOL� DOWUL� FRPSRQHQWL� ULPDQH�
D� GLVFUH]LRQH� GHO� GHVLJQHU� H� GLSHQGH� SULQFLSDOPHQWH� GDOOH�
FDUDWWHULVWLFKH� GHOO·DFTXD� GD� WUDWWDUH� H� GDO� FRQWHVWR� WHUULWRULDOH�
VSHFLÀFR�

$QDHURELF�5HDFWRU��UDSSUHVHQWD�LO�SULPR�VWHS�H�LO�VXR�UXROR�q�TXHOOR�
ULGXUUH�OD�FRQFHQWUD]LRQH�GL�%2'��H�ULÀXWL�VROLGL�SUHVHQWL�QHOO·DFTXD�
GD�WUDWWDUH�DWWUDYHUVR�O·D]LRQH�GL�EDWWHUL�DQDHUREL��,O�JDV�SURGRWWR�q�
ÀOWUDWR�WUDPLWH�L�FDUERQL�DWWLYL�R�DWWUDYHUVR�XQ�ELRÀOWUR�SHU�FRQWUROODUQH�
O·RGRUH�

/·$QR[LF� 5HDFWRU�� SURFHVVR� GL� GHQLWULÀFD]LRQH� FKH� VHUYH� D�
FRQYHUWLUH�LO�QLWUDWR��12

3
��SUHVHQWH�QHOO·DFTXD�UHÁXD�LQ�D]RWR��1

2
���

&ORVHG�$HURELF�5HDFWRU��DEEDWWLPHQWR�GHO�FRQWHQXWR�RUJDQLFR�SHU�
D]LRQH�EDWWHULFD�LQ�SUHVHQ]D�GL�RVVLJHQR

Open Aerobic Reactor��+\GURSRQLF�5HDFWRUV����ÀWRGHSXUD]LRQH�DG�
RSHUD�GL� GLHIIHUHQWL� TXDOLWj�GL� SLDQWH� �WUD� FXL�&\SHUXV�DOWHUQLIROLXV��
&DQQD� [�JHQHUDOLV�� $ORFDVLD� RGRUD�� -XQFXV� VS��� 6DOL[� VS���
=DQWHGHVFKLD�DHWKLRSLFD��&RORFDVLD�HVFXOHQWD�H�O·L,ULV�SVHXGDFRUXV��
FKH� DGVRUERQR� SDUWH� GHO� PDWHULDOH� RUJDQLFR� DQFRUD� SUHVHQWH�
QHOO·DFTXD� H� IDYRULVFRQR� OD� ULSURGX]LRQH� GL� DOFXQL� PLFURUJDQLVPL��
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�WUD� FXL�9RUWLFHOOD� VS���2SHUFXODULD� QXWDQV��6WHQWRU� SOR\PRUSKXV�H�
$VSLGLVFD�FRVWDQWD�H�DOWUL�PLFURUJDQLVPL�FRPH� OD�GDSKLQD�H�YHUPL�
DFTXDWLFL���
4XHVWH�GLYHUVH�FRPXQLWj�HFRORJLFKH�DG�DEEDWWHUH�QRWHYROPHQWH�OD�
FDULFD�EDWWHULFD�DQFRUD�SUHVHQWH�QHOO·DFTXD�
,QROWUH�DWWUDYHUVR�OD�QLWULÀFD]LRQH�L�FRPSRVWL�GHO�QLWURJHQR�YHQJRQR�
RVVLGDWL�H�FRQYHUWLWL�LQ�DPPRQLDFD��1+

3
��H�LQ�QLWUDWR��12

3
��

&ODULÀHU�� 4XHVWR� SURFHVVR� SHUPHWWH� GL� VHSDUDUH� SHU� JUDYLWj� OH�
SDUWLFHOOH� VRVSHVH� GDOO·DFTXD�� OH� SDUWL� VROLGH� YHQJRQR� UHLPPHVVH�
QHOO·DHURELF�UHDFWRU�SHU�GDUH�QXWULPHQWR�DL�PLFURUJDQLVPL�

(FRORJLFDO� )OXLGL]HG� %HGV��4XHVWR� q� LO� WUDWWDPHQWR� ÀQDOH� GHOOD�
/LYLQJ�0DFKLQH�H�FRQVLVWH�LQ�GXH�YDVFKH��XQD�LQGRRU�H�XQD�RXWGRRU��
FRQWHQHQWH� XQ� VXEVWUDWR� GL� URFFH� YXOFDQLFKH� H� GHL� SHVFL� SHU�
FRPSOHWDUH�LO�WUDWWDPHQWR�GL�GHSXUD]LRQH�GHOO·DFTXD�
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/$�),/75$=,21(
/D�ÀOWUD]LRQH�q�XQ�VLVWHPD�DPSLDPHQWH�XWLOL]]DWR�SHU� VHSDUDUH� OH�
SDUWLFHOOH�LQ�VRVSHQVLRQH�GDO�VROYHQWH�DFTXRVR��

(VLVWRQR� GLIIHUHQWL� WLSRORJLH� GL� VLVWHPL� GL� ÀOWUD]LRQH� FKH� VL�
FDUDWWHUL]]DQR� VRVWDQ]LDOPHQWH� SHU� LO� WLSR� GL� WHFQRORJLD� XWLOL]]DWD��
SHU�LO�PDWHULDOH�ÀOWUDQWH�H�SHU�OD�GLPHQVLRQH�GHOOH�SDUWLFHOOH�FKH�VL�q�
LQ�JUDGR�GL�HOLPLQDUH��

/D�ÀOWUD]LRQH�q�TXLQGL�XQD�WHFQRORJLD�XWLOL]]DWD�D�YDUL�VWDGL�GHO�VLVWHPD�
GL� WUDWWDPHQWR�GHOOH�DFTXH�H�SXz�FRLQYROJHUH�GLIIHUHQWL� WHFQLFKH�H�
PDWHULDOL�D�VHFRQGD�GHOOD�GLVSRQLELOLWj�H�GHOO·RELHWWLYR�GL�ÀOWUD]LRQH�

6L�ULSRUWDQR�GL�VHJXLWR�DOFXQH�WLSRORJLH�GL�ÀOWUDJJLR�FKH��DWWUDYHUVR�
PHPEUDQH��FDUERQL�DWWLYL��ÀOWUL�LQ�FHUDPLFD��HWF��ULHVFRQR�D�VHSDUDUH�
GDOO·DFTXD� OH� SDUWLFHOOH� � GL� YDULH� GLPHQVLRQL�� D� VHFRQGD� GHOOH�
FDUDWWHULVWLFKH�GHO�ÀOWUR�

$OFXQH� LQGDJLQL� FRQGRWWH� GDO� *UXSSR� GL� 5LFHUFD� FRRUGLQDWR� GD�
9LWWRULR� (OLD� GHOO·8QLYHUVLWj� )HGHULFR� ,,�� GL� 1DSROL� �(OLD�� �������
XWLOL]]DQGR�OD�VSHWWURVFRSLD�1,5��KDQQR�HYLGHQ]LDWR� LQ�DFTXD�SXUD�
GHL�FDPELDPHQWL�LQGRWWL�GD�SURFHVVL�GL�ÀOWUD]LRQH�
,Q�SDUWLFRODUH�VRQR�VWDWH�UHJLVWUDWH�GHOOH�YDULD]LRQL�QHOOD�FRQGXFLELOLWj�
QHWWDPHQWH� VXSHULRUL� D� TXHOOH� GRYXWH� DOOD� SUHVHQ]D� GL� LQTXLQDQWL�
QRUPDOPHQWH�SUHVHQWL�QHOO·DFTXD��
4XHVWR�VHPEUD�HVVHUH�GHWHUPLQDWR�GDOOD�IRUPD]LRQH�GL�QDQRVWUXWWXUH�
DFTXRVH� FRPH� UHFHQWHPHQWH� VXJJHULWR� VLD� GDO� SUHPLR�1REHO� /XF�
0RQWDJQLHU� ������� ULVSHWWR� JOL� HIIHWWL� RVVHUYDWL� QHOO·DFTXD� FKH� KD�
VXELWR�ÀOWUD]LRQH�H�SURFHVVL�GL�VWHULOL]]D]LRQH��FKH�GDOOR�VWHVVR�(OLD�
FKH�KD�VXJJHULWR�OD�IRUPD]LRQH�GL�VWUXWWXUH�GLVVLSDWLYH��(OLD���������

/·LQGDJLQH� VXOOD� VWUXWWXUD� GHOO·DFTXD� H� VXO� VXR� ´FRPSRUWDPHQWR�
VRFLDOHµ�ULVXOWD�TXLQGL�PROWR�LPSRUWDQWH�SHU�FRPSUHQGHUH�OD�TXDOLWj�
FRPSOHVVLYD� GHOO·DFTXD� VWHVVD� VRWWRSRVWD� D� WUDWWDPHQWL� FRPH� OD�
ÀOWUD]LRQH�
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)LOWUD]LRQH�OHQWD
,�ÀOWUL�OHQWL�VRQR�FRVWLWXLWL�GD�DPSLH�VXSHUÀFL�GRYH��DO�GL�VRSUD�GL�XQ�
DGHJXDWR� VLVWHPD� GL� GUHQDJJLR� FKH� UDFFRJOLH� OH� DFTXH� WUDWWDWH�� q�
SRVWR�XQR�VWUDWR�GL�VDEELD�GL�FLUFD���PP�GL�JUDQXORPHWULD��DWWUDYHUVR�
LO�TXDOH�YLHQH�IDWWD�SHUFRODUH�O·DFTXD�DG�XQD�EDVVD�YHORFLWj������²�����
m3�P2�K���&RFFDJQD��������

/D� EDVVD� YHORFLWj� GL� ÁXVVR� FRQVHQWH� GL�DEELQDUH� DOOD�ÀOWUD]LRQH�
ÀVLFR�PHFFDQLFD� DQFKH� XQ� WUDWWDPHQWR� ELRORJLFR� JUD]LH� DOOD�
IRUPD]LRQH�� VXOOD� VXSHUÀFLH� GHO� ÀOWUR�� � GL� XQD� SHOOLFROD� ELRORJLFD�
FRPSRVWD� GD� PDWHULDOH� RUJDQLFR� H� LQRUJDQLFR� H� GD� XQD� JUDQGH�
YDULHWj�GL�PLFURUJDQLVPL��
1DWXUDOPHQWH� OH� FDUDWWHULVWLFKH� GHOO·DFTXD� JUH]]D� LQFLGRQR�
QRWHYROPHQWH� VXOOH� SUHVWD]LRQL� GHO� ÀOWUR� FRVu� FRPH� OH� FRQGL]LRQL�
DPELHQWDOL� H� FOLPDWLFKH� �HV�� OXFH� H� WHPSHUDWXUH� DGHJXDWH� DOOR�
VYLOXSSR�H�DO�PDQWHQLPHQWR�GHL�SURFHVVL�ELRORJLFL���

,Q�EDVH�DOOH�FDUDWWHULVWLFKH�GHOO·DFTXD�GD�WUDWWDUH�H�SRVVLELOH�XWLOL]]DUH�
OD� ÀOWUD]LRQH� OHQWD� SHU� OD� Uimozione di composti organici e di 

alcuni metalli pesanti,� QRQFKp� FRPH�processo di disinfezione 

per la rimozione di alcuni patogeni.��

'5,1.$%/(�%22.
GHVLJQHU�%ULDQ�*DUWVLGH�H�7KHUHVD�'DQNRYLFK

6YLOXSSDWR�GD�XQ�WHDP�GL�VFLHQ]LDWL�H�LQJHJQHUL�
GHOOD�8QLYHUVLW\� RI�9LUJLQLD� LO� GULQNDEOH� ERRN�
q� FRVWLWXLWR� GD� XQD� VHULH� GL� ÀOWUL� GL� FDUWD�
FDSDFL�GL�HOLPLQDUH�YLUXV�H�EDWWHUL�JUD]LH�DG�
XQD� VWDPSD� WHFQRORJLFDPHQWH� DYDQ]DWD�
FRQWHQHQWH�QDQRSDUWLFHOOH�GL�DUJHQWR�
&LDVFXQ�IRJOLR�q�LQ�JUDGR�GL�HOLPLQDUH�ÀQR�DO�
������GL�EDWWHUL�H�YLUXV�H�SXz�WUDWWDUH�ÀQR�D�
������OLWUL�GL�DFTXD�
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)LOWUL�UDSLGL�D�VDEELD
,O� ÀOWUR� UDSLGR� RSHUD� SUHYDOHQWHPHQWH� FRQ� SURFHVVL� ÀVLFL� H� QRQ�
ELRORJLFL� DWWUDYHUVR� O·DGVRUELPHQWR� GHOOH� SDUWLFHOOH� FRQWHQXWH�
QHOO·DFTXD�GD�SDUWH�GHO�PDWHULDOH�ÀOWUDQWH��
Ë� XQ� VLVWHPD� SDUWLFRODUPHQWH� DIÀGDELOH� LQ� TXDQWR� SURGXFH� XQ�
HIÁXHQWH� GL� HOHYDWD� TXDOLWj� FRQ� FDUDWWHULVWLFKH� PROWR� FRVWDQWL� QHO�
WHPSR��
3Xz� WURYDUH� DQFKH� DSSOLFD]LRQH� FRPH� WUDWWDPHQWR� ÀQDOH� GL�
DIÀQD]LRQH� SHU� DEEDWWHUH� LO� IRVIRUR�� ODGGRYH� VLD� WROOHUDELOH� XQD�
FRQFHQWUD]LRQH�PROWR�ULGRWWD��

6HFRQGR� O·LPSRVWD]LRQH� WUDGL]LRQDOH�� LO� ÀOWUR� UDSLGR� q� FRVWLWXLWR� GD�
XQR�R�SL��VWUDWL�GL�PDWHULDOH�ÀOWUDQWH��JHQHUDOPHQWH�VDEELD�H�DQWUDFLWH�
R�LGURDQWUDFLWH��VXSSRUWDWL�GD�XQ�IRQGR�GUHQDQWH��

/·DFTXD�DWWUDYHUVD�LO�ÀOWUR�JHQHUDOPHQWH�GDOO·DOWR�DO�EDVVR�VIUXWWDQGR�
OD�IRU]D�GL�JUDYLWj��PD�HVLVWRQR�DQFKH�ÀOWUD]LRQL�D�ÁXVVR�LQYHUVR��
/D� ÀOWUD]LRQH� VL� UHDOL]]D�PHGLDQWH� XQD� VJURVVDWXUD� QHOOR� VWUDWR� D�
JUDQXORPHWULD� PDJJLRUH� �JHQHUDOPHQWH� DQWUDFLWH�� VHJXLWD� GD� XQ�
DIÀQDPHQWR�QHOOR�VWUDWR�VRWWRVWDQWH�GL�VDEELD�FKH��SHU�OH�GLPHQVLRQL�
LQIHULRUL�GHL�JUDQL��SURYYHGH�DOO·DGVRUELPHQWR�GHOOH�SDUWLFHOOH�DQFRUD�
SUHVHQWL�QHOO·DFTXD��
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0,&52),/75$=,21(

8/75$),/75$=,21(

1$12),/75$=,21(

26026,�,19(56$

!������P

������������P�

��������������P

���������P

SDUWLFHOOH�VRVSHVH�
YHOR�FROORLGDOH�
HPXOVLRQDQWL

PDFURPROHFROH�
EDWWHUL��FHOOXOH��YLUXV��SURWHLQH�

FRPSRVWL�RUJDQLFL�PLFURPROHFRODUL
LRQL�D�FDULFD�PXOWLSOD

,RQL�

ioni 

ionic range molecular range macromolecular range micro particle range

proteinev irus batteri pollini

RO
NF

UF
MF

PF

MEMBRANE
MATERIALI FIBROSI

0,001 µm0,0001 µm 0,01 µm 0,1 µm 1 µm 10 µm

/H�SDUWLFHOOH�GL�GLPHQVLRQL�PDJJLRUL�GHJOL�VSD]L�YXRWL�HVLVWHQWL� WUD�L�
JUDQXOL�VRQR�FDWWXUDWH�PHGLDQWH�XQD�VWDFFLDWXUD��PHQWUH�OH�SDUWLFHOOH�
FRQ�GLPHQVLRQL� LQIHULRUL� ULVSHWWR�DJOL� VSD]L� LQWHU� JUDQXODUL� SRVVRQR�
HVVHUH�DGVRUELWH�PHGLDQWH�LO�FRQWDWWR�FRQ�L�JUDQXOL�H�TXLQGL�WUDWWHQXWH�
VXOOD�VXSHUÀFLH�GHO�PDWHULDOH�ÀOWUDQWH�DWWUDYHUVR�IRU]H�PROHFRODUL�GL�
DWWUD]LRQH�

0HPEUDQH
/D�ÀOWUD]LRQH�D�PHPEUDQD�FRQVLVWH�QHO�SDVVDJJLR��VRWWR�SUHVVLRQH��
GHOO·DFTXD�GD�WUDWWDUH�DWWUDYHUVR�XQD�VRWWLOH�PHPEUDQD�FRVWLWXLWD�GD�
ÀEUH�FDYH�R�GD�IRJOL�GL�PDWHULDOH�SRURVR�
'XUDQWH� LO�SURFHVVR�GL�ÀOWUD]LRQH�XQD� IUD]LRQH�GL�DFTXD��SXULÀFDWD�
GD�SDUWH�GHL�VROXWL��ROWUHSDVVD�OD�PHPEUDQD��SHUPHDWR���OD�IUD]LRQH�
UHVWDQWH��FRQFHQWUDWR��VFRUUH�WDQJHQ]LDOPHQWH�OXQJR�OD�PHPEUDQD�
HG� HVFH� GDO� VLVWHPD� SRUWDQGR� FRQ� VH·� JOL� LQTXLQDQWL� FRQFHQWUDWL��
ULÀXWDWL�GDOOD�PHPEUDQD��

/·DOLPHQWD]LRQH� H� LO� FRQFHQWUDWR� ÁXLVFRQR� SDUDOOHODPHQWH� DOOD�
PHPEUDQD��SURFHVVR�´LQ�FURVVÁRZµ�R�´LQ�ÁXVVR�WDQJHQ]LDOHµ��FKH��
D� VHFRQGD� GHOOH� GLPHQVLRQL� GHL� SRUL�� SHUPHWWH� XQD� ULPR]LRQH� LQ�
FRQWLQXR�GHL�FRQWDPLQDQWL�GL�GLIIHUHQWL�JUDQGH]]H�
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7UD� OH�ÀOWUD]LRQL�JHQHUDOPHQWH�XVDWH�QHOOH�IDVL�GL�SXULÀFD]LRQH�FKH�
DGRWWDQR�PHPEUDQH���L�WLSL�SL��XWLOL]]DWL�LQFOXGRQR��

0LFURÀOWUD]LRQH��0)��

8OWUDÀOWUD]LRQH��8)��

2VPRVL�LQYHUVD�H�1DQRÀOWUD]LRQH��52���1)�

0LFURÀOWUD]LRQH��0)��
3HU�PLFURÀOWUD]LRQH�VL� LQWHQGH�XQD�ULWHQ]LRQH�ÀVLFD�GHOOH�SDUWLFHOOH�
GLHWUR�XQ�PH]]R�ÀOWUDQWH��PHQWUH�LO�OLTXLGR�LQ�FXL�VRQR�VRVSHVH�SDVVD�
DWWUDYHUVR�LO�ÀOWUR��
/H�SDUWLFHOOH�YHQJRQR�WUDWWHQXWH�SHUFKp�SL��JUDQGL�GHL�SRUL�GHO�ÀOWUR��
2OWUH� DOOD� GLPHQVLRQH� GHL� SRUL� FL� VRQR� DOWUL� IDWWRUL� FKH� LQÁXLVFRQR�
VXOOD�ULWHQ]LRQH�GHOOH�SDUWLFHOOH��OD�YLVFRVLWj�GHO�ÁXLGR�H�OH�LQWHUD]LRQL�
FKLPLFKH�WUD�OD�PHPEUDQD�H�OH�SDUWLFHOOH�LQ�VROX]LRQH��
,�ÀOWUL�SHU�OD�PLFURÀOWUD]LRQH�KDQQR�XQD�GLPHQVLRQH�GHL�SRUL�FRPSUHVD�
JHQHUDOPHQWH�WUD�JOL������H�����PLFURQ

$&48$'8&7

XQD� SRPSD� DWWDFFDWD� DL� SHGDOL� ID� FLUFRODUH�
O·DFTXD� GD� XQ� FRQWHQLWRUH� GL� JUDQGL�
GLPHQVLRQL�DG�XQR�SL��SLFFROR��ÀOWUDQGROD���,O�
FRQWHQLWRUH��SL��SLFFROR�q�ULPRYLELOH�H�VL�SXz�
FKLXGHUH�LQ�PRGR�FKH�O·DFTXD��DQFKH�D�FDVD��
UHVWL�SXOLWD�H�SURQWD�DOO·XVR�
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Flusso

Particelle

Particelle
Membrana
Idrofila

Acqua 
Filtrata

Acqua 
Filtrata

Micropori 
da 0,1 um a 0,02

8OWUDÀOWUD]LRQH��8)�
/·8OWUDÀOWUD]LRQH�IXQ]LRQD�VRVWDQ]LDOPHQWH�FRPH�OD�PLFURÀOWUD]LRQH�
H�VL�GLVWLQJXH�GD�TXHVWD�SHU�OH�GLPHQVLRQL�QRWHYROPHQWH�SL��SLFFROH�
GHL�SRUL��
,�VROXWL�VRQR�ULWHQXWL�GDO�ÀOWUR�VXOOD�EDVH�GHO�SHVR�PROHFRODUH��PHQWUH�
OD�PDJJLRU�SDUWH�GHL�VDOL�OLTXLGL�H�GLVFLROWL�q�LQ�JUDGR�GL�DWWUDYHUVDUOR��
,O� SURFHVVR� GL� ÀOWUD]LRQH� q� JXLGDWR� GD� XQ� FHUWR� JUDGLHQWH� GL�
SUHVVLRQH� FKH� DJLVFH� DWWUDYHUVR� OD� PHPEUDQD�� GHWWD� SUHVVLRQH�
WUDQVPHPEUDQD���/H�PHPEUDQH�SHU�O·XOWUDÀOWUD]LRQH�VRQR�SURJHWWDWH�
JHQHUDOPHQWH� SHU� OD� FRQFHQWUD]LRQH� H� OD� VHSDUD]LRQH� GL� PLVFHOH�
SURWHLFKH�FRPSOHVVH�

/,)(675$:

,O� GLVSRVLWLYR� ÀOWUDQWH� q� LQVHULWR� LQ� XQ� WXER�
GHOOD� OXQJKH]]D� GL� ��� FP� H� ��� PP� GL�
GLDPHWUR�LQ�PDWHULDOH�SODVWLFR�,O�PHFFDQLVPR�
GL� ÀOWUD]LRQH� q� HVFOXVLYDPHQWH� GL� WLSR� ÀVLFR�
H�VL�EDVD�VX�XQ�ÀOWUR�D�ÀEUH�FDYH��DWWUDYHUVR�
OH�TXDOL�SRVVRQR�SDVVDUH�VROR�SDUWLFHOOH�FKH�
DEELDQR�XQ�GLDPHWUR�PLQRUH�GL����PLFURQ�
8Q� VLQJROR� GLVSRVLWLYR� SXz� ÀOWUDUH� XQ�
PDVVLPR� ����� OLWUL� GL� DFTXD� �FKH� VRQR�
VXIÀFLHQWL� DO� IDEELVRJQR� GL� XQD� SHUVRQD�
SHU� XQ� DQQR��� ULPXRYHQGR� LO� ���������
GHL� EDWWHUL� HYHQWXDOPHQWH� SUHVHQWL��
LO� ������� GHL� YLUXV� H� LO� ������ � GHL�
SDUDVVLWL���LQFOXVL�*LDUGLD�H�&U\SWRVSRULGLXP�
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2VPRVL�LQYHUVD�H�1DQRÀOWUD]LRQH��52���1)�
/·2VPRVL� LQYHUVD� �52�� H� OD� 1DQRÀOWUD]LRQH� �1)�� VRQR� SURFHVVL�
GL� VHSDUD]LRQH� GHOOH�PROHFROH� FRQ� SHVR�PROHFRODUH�PROWR� EDVVR�
�WLSLFDPHQWH��������GDOWRQ���
4XHVWH� PHPEUDQH� VL� EDVDQR� SULQFLSDOPHQWH� VXOOD� VHSDUD]LRQH�
DWWUDYHUVR� OH� GLPHQVLRQL� PROWR� ULGRWWH� GHL� SRUL� H� DOOD� FDULFD� GHOOH�
SDUWLFHOOH��
$�GLIIHUHQ]D�GHOOH�PHPEUDQH�8)��Oe membrane RO e NF trattengono 

la maggior parte dei sali�� ,Q� SDUWLFRODUH� OH� PHPEUDQH� 1)� VRQR�
XQD� FODVVH� GL�PHPEUDQH�52� FKH� SHUPHWWRQR� LO� SDVVDJJLR� GL� VDOL�
PRQRYDOHQWL� PD� FRQVHUYDQR� VDOL� SROLYDOHQWL� H� VROXWL� QRQ� FDULFKL�
�!a����GDOWRQ���
/H�PHPEUDQH�D�RVPRVL� LQYHUVD� �52��KDQQR�GHOOH� GLPHQVLRQL� GHL�
SRUL�ULGRWWLVVLPH���������PLFURQ��H�VRQR�SURJHWWDWH�SHU�VHSDUDUH�JOL�
LRQL�XQR�GDOO·DOWUR�

/·RVPRVL�q�XQ�SURFHVVR�ÀVLFR�VSRQWDQHR��YDOH�D�GLUH�VHQ]D�DSSRUWR�
HVWHUQR�GL�HQHUJLD��FKH�WHQGH�D�GLOXLUH�OD�VROX]LRQH�SL��FRQFHQWUDWD�
H�D�ULGXUUH�OD�GLIIHUHQ]D�GL�FRQFHQWUD]LRQH��
/D�GLIIHUHQ]D�GL�SUHVVLRQH�RVPRWLFD�PXRYH�OH�PROHFROH�GL�VROYHQWH�
GDOOD�VROX]LRQH�DYHQWH�FRQFHQWUD]LRQH�GL�VROXWR�PLQRUH��LSRWRQLFD��
YHUVR� OD� VROX]LRQH� FRQ� FRQFHQWUD]LRQH� GL� VROXWR� PDJJLRUH�
�LSHUWRQLFD��� ÀQR� D� TXDQGR� OH� FRQFHQWUD]LRQL� GL� VROXWR� QHOOH� GXH�
VROX]LRQL�GLYHQWDQR�LGHQWLFKH��LVRWRQLFKH��H�L�GXH�SRWHQ]LDOL�FKLPLFL�
VL�HTXLYDOJRQR�

/D� 52� XWLOL]]D� OD� SUHVVLRQH� LGUDXOLFD� SHU� RSSRUVL� H� VXSHUDUH� OD�
SUHVVLRQH�RVPRWLFD�GHOOD� VROX]LRQH�DFTXRVD�GL� DOLPHQWD]LRQH�SHU�
SURGXUUH�DFTXD�SXULÀFDWD��4XLQGL��QHOOD�52�OD�SUHVVLRQH�DSSOLFDWD�q�
OD�VWHVVD�IRU]D�PRWULFH�XWLOL]]DWD�SHU�LO�WUDVSRUWR�GL�PDVVD�DWWUDYHUVR�
OD�PHPEUDQD�

)RUZDUG�2VPRVLV
/D� )RUZDUG� 2VPRVLV� �)2�� q� XQ� SURFHVVR� QDWXUDOH� JXLGDWR� GDOOD�
GLIIHUHQ]D� GL� SUHVVLRQH� RVPRWLFD� DWWUDYHUVR� XQD� PHPEUDQD�
VHPLSHUPHDELOH�� LQIDWWL� XQD�PHPEUDQD� VHOHWWLYDPHQWH� SHUPHDELOH�
SHUPHWWH�LO�SDVVDJJLR�GHOO·DFTXD��PD�UHVSLQJH�PROHFROH�GL�VROXWR�R�
JOL�LRQL��
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/D�ULQQRYDWD�DWWHQ]LRQH�SHU�L�SURFHVVL�GL�ÀOWUD]LRQH�RVPRWLFD�GHULYD�
VLD�GDOO·RSSRUWXQLWj�GL�ULGXUUH�LO�FRQVXPR�GL�HQHUJLD�QHO�WUDWWDPHQWR�
GHOOH� DFTXH� UHÁXH�� QHOOD� GHSXUD]LRQH� H� GLVVDOD]LRQH� GL� DFTXD� GL�
PDUH��VLD�GDOOD�SRVVLELOLWj�GL��SURGXUUH�HQHUJLD�HOHWWULFD��

'DO� ����� VRQR�� LQIDWWL�� DOOR� VWXGLR� L� VLVWHPL� GL� 3UHVVXUH�UHWDUGHG�
RVPRVLV� �352��� SHU� OD� SURGX]LRQH� GL� HQHUJLD� HOHWWULFD� �$DEHUJ� ��
�������
,O� 352� XWLOL]]D� OD� GLIIHUHQ]D� GL� SUHVVLRQH� RVPRWLFD� WUD� O·DFTXD� GL�
PDUH�H�O·DFTXD�IUHVFD�FRQYHUWHQGR�OD�SUHVVLRQH�RVPRWLFD�GHOO·DFTXD�
PDULQD� LQ� XQD�SUHVVLRQH� LGURVWDWLFD� FKH�SXz�HVVHUH�XWLOL]]DWD�SHU�
SURGXUUH�HOHWWULFLWj�

/D�)RUZDUG�2VPRVLV� �)2�� VIUXWWD� LO� SURFHVVR� GL� RVPRVL� LQ� FXL� XQ�
VROYHQWH��DWWUDYHUVDQGR�XQD�PHPEUDQD�VHPL�SHUPHDELOH��ÁXLVFH�GD�
XQD�UDJLRQH�D�EDVVD�SUHVVLRQH�RVPRWLFD�YHUVR�XQD�]RQD�D�SUHVVLRQH�
RVPRWLFD�PDJJLRUH��

1HOOR�VSHFLÀFR� O·DFTXD�GD�GHSXUDUH�R�GLVVDODUH�SDVVD�LQ�PRGR�
naturale attraverso la membrana verso una soluzione ad 

alta concentrazione. /D� VROX]LRQH� SL�� FRQFHQWUDWD� YLHQH� TXLQGL�
WUDVSRUWDWD�DG�XQ�VHSDUDWRUH�LQ�FXL�LO�VROXWR�YLHQH�HOLPLQDWR�DWWUDYHUVR�
XQ�SURFHVVR�WHUPLFR��
(·� SRVVLELOH� TXLQGL� HVWUDUUH� DFTXD� SXUD�� PHQWUH� LO� VROXWR� YLHQH�
UHLQWURGRWWR� QHOOD�PLVFHOD� VHSDUDWD� SHU� FRPLQFLDUH� QXRYDPHQWH� LO�
SURFHVVR��
,O�VLVWHPD�GL�)2�q�PROWR�SURPHWWHQWH�SHU�OD�GLVVDOD]LRQH�GHOO·DFTXD�GL�
PDUH�ROWUH�FKH�SHU�LO�WUDWWDPHQWR�GL�GHSXUD]LRQH�GHOOH�DFTXH�UHÁXH��
LQ�TXDQWR�ULGXFH�QRWHYROPHQWH�L�FRQVXPL�HQHUJHWLFL�ULVSHWWR�DOOD�52�

,� SULQFLSDOL� YDQWDJJL� GHOOD� )2� VRQR� OH� EDVVH� R� QXOOH� SUHVVLRQL�
LGUDXOLFKH�� O·DOWD� VHOH]LRQH�GL� XQD� YDVWD�JDPPD�GL� FRQWDPLQDQWL� H�
XQD�PLQRU� WHQGHQ]D�DOOH� LQFURVWD]LRQL� GHOOD�PHPEUDQD� �+ROORZD\��
�������

3RLFKp� OD� VROD� SUHVVLRQH� FRLQYROWD� QHO� SURFHVVR� )2� q� GDWD� GDOOD�
UHVLVWHQ]D� DO� ÁXVVR� QHO� PRGXOR� D� PHPEUDQD� �TXDOFKH� EDU��� LO�
PDWHULDOH� XWLOL]]DWR� QRQ� GHYH� DYHUH� SDUWLFRODUL� FDUDWWHULVWLFKH�
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PHFFDQLFKH�H�LO�VXSSRUWR�GHOOD�PHPEUDQD�q�XQ�SUREOHPD�PLQRUH�

/·XVR�GHOOD�)2�SHU�OD�GHSXUD]LRQH�GHOOH�DFTXH�q�YDULR�H�ÁHVVLELOH��
6RQR� VWDWH� VYLOXSSDWH� GHOOH� ERUVH� G·LGUDWD]LRQH� SHU� OH� VLWXD]LRQL�
GL�HPHUJHQ]D� LQ�FXL� O·DFTXD�SRWDELOH�VLD�VFDUVD�R�QRQ�GLVSRQLELOH��
/H�K\GUDWLRQ�EDJV�VRQR�DWWXDOPHQWH�XQD�GHOOH�SRFKH�DSSOLFD]LRQL�
FRPPHUFLDOL�GHOOD�)2��
$QFKH�VH�SL��OHQWH�GL�DOWUL�GLVSRVLWLYL�GL�GHSXUD]LRQH�GHOOH�DFTXH��OH�
)2��K\GUDWLRQ�EDJV�QRQ�ULFKLHGRQR�HQHUJLD�H�IXQ]LRQDQR�DQFKH�FRQ�
DFTXH�PROWR�WRUELGH��
/·HOHYDWD� VHOHWWLYLWj� GHOOD� PHPEUDQD� )2� DVVLFXUD� XQD� EXRQD�
separazione dai microrganismi, dalla maggior parte delle 

macromolecole e degli ioni.

,Q�TXHVWH�ERUVH�q�SUHVHQWH��XQD�VROX]LRQH�´JXLGDµ��GUDZ�VROXWLRQ��
FRPPHVWLELOH� �HV�� XQR� ]XFFKHUR� R� EHYDQGH� LQ� SROYHUH�� FRQWHQXWD��
DOO·LQWHUQR�GL�XQ�VDFFKHWWR�UHDOL]]DWR�FRQ�PHPEUDQD�VHPLSHUPHDELOH��
,Q�VHJXLWR�DOO·LPPHUVLRQH�GHOOD�ERUVD� LQ�XQD�VROX]LRQH�DFTXRVD��D�
FDXVD�GHOOD�GLIIHUHQ]D�GL�SUHVVLRQH�RVPRWLFD�O·DFTXD�VL�GLIIRQGH�QHO�
VDFFKHWWR�GLOXHQGR�OHQWDPHQWH�OD�GUDZ�VROXWLRQ�LQL]LDOPHQWH�VROLGD��
$OOD�ÀQH�GHO�SURFHVVR�GL�HVWUD]LRQH��OD�VROX]LRQH�GLOXLWD�SXz�HVVHUH�
FRQVXPDWD� FRPH� EHYDQGD� GROFH� FRQWHQHQWH� VRVWDQ]H� QXWULWLYH� H�
PLQHUDOL��

$TXDSRULQH
8QD� GHJOL� DPELWL� SL�� SURPHWWHQWL� SHU� OD� ÀOWUD]LRQH� ULJXDUGD� OD�
SURJHWWD]LRQH�GL�QXRYH�PHPEUDQH��
2OWUH�DOOH�JLj�VSHULPHQWDWH�PHPEUDQH�LQ�QDQRWXEL�GL�FDUERQLR�VRQR�
LQ�IDVH�GL�VSHULPHQWD]LRQH�QXRYH�PHPEUDQH�RUJDQLFKH�FKH�LPLWDQR�
L�ÁXVVL�DWWUDYHUVR�OH�VXSHUÀFL�GHOOH�FHOOXOH��
4XHVWR� SURFHVVR� ELRORJLFR� DYYLHQH� JUD]LH� DOOH� $TXDSRULQH�� XQD�
IDPLJOLD�GL�SURWHLQH�FKH�RUJDQL]]DQGRVL�LQ�PLFUR�WXEL�FRQVHQWRQR�LO�
SDVVDJJLR�GL�DFTXD��

/·RELHWWLYR�q�TXLQGL�TXHOOR�GL�FRVWUXLUH�XQD�PHPEUDQD�D�FXL�DSSOLFDUH�
DOO·HVWUHPLWj�D�FRQWDWWR�FRQ�O·DFTXD�GD�GHSXUDUH�XQD�FDULFD�HOHWWULFD�
FKH�HYLWHUHEEH�LO�SDVVDJJLR�GHOOH�SDUWLFHOOH�GD�HOLPLQDUH��

ZZZ�DTXDSRULQ�GN
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$GVRUELPHQWR�FRQ�FDUERQL�DWWLYL
4XHVWD�WLSRORJLD�GL�ÀOWUL�FRQWLHQH�FDUERQH�DWWLYDWR�GL�RULJLQH�YHJHWDOH�
R�PLQHUDOH��FKH�ULHVFH�DG�DGVRUELUH�OH�SDUWLFHOOH�FRQWHQXWH�QHOO·DFTXD�
WUD� FXL� LQTXLQDQWL� FKLPLFL� �sali e ioni in generale�� pesticidi e 

solventi industriali, cloro�HWF��
+D�WXWWDYLD�XQR�scarso effetto sui batteri, sui nitrati e i nitriti.�
3HU�HYLWDUH�OD�SUROLIHUD]LRQH�EDWWHULFD�LQ�DOFXQL�FDVL�L�ÀOWUL�D�FDUERQL�
DWWLYL�YHQJRQR�DGGL]LRQDWL�FRQ�XQ�FRPSRVWR�D�EDVH�GL�DUJHQWR�FRQ�
SURSULHWj�EDWWHULFLGH�

1HOOR�VSHFLÀFR�OD�ÀOWUD]LRQH�XWLOL]]D�XQD�IRUPD�GL�FDUERQH�DWWLYR�FRQ�
DPSLD� DUHD� VXSHUÀFLDOH� FKH� DGVRUEH� PROWL� FRPSRVWL�� WUD� FXL� YDUL�
HOHPHQWL�WRVVLFL��
,�ÀOWUL�D�FDUERQL�DWWLYL�QRQ�VRQR�QRUPDOPHQWH�XVDWL�FRPH�WHFQLFKH�GL�
GHSXUD]LRQH�SULQFLSDOH��PD�SLXWWRVWR�FRPH�WUDWWDPHQWR�VHFRQGDULR�
SHU�FRPSOHPHQWDUH�XQ·DOWUD�WHFQLFD�GL�SXULÀFD]LRQH��

',6,1)(=,21(
/D� GLVLQIH]LRQH� KD� FRPH� SULQFLSDOH� RELHWWLYR� TXHOOR� GL� ridurre 

VHQVLELOPHQWH� LO�QXPHUR�GL�PLFURUJDQLVPL�SUHVHQWL�QHOO·DFTXD�
VLD� GXUDQWH� XQ� SURFHVVR� GL� SRWDELOL]]D]LRQH� FKH� GL� GHSXUD]LRQH��
/D� GLVLQIH]LRQH� SXz� HVVHUH� UHDOL]]DWD� FRPELQDQGR� SURFHVVL� GL�
VHSDUD]LRQH�PHFFDQLFD��FKLPLFR²ÀVLFD�R�ELRORJLFD�GHL�PLFURUJDQLVPL�
FRQ�SURFHVVL�FKLPLFL�H�ÀVLFR�FKLPLFL�G·LQDWWLYD]LRQH�H�XFFLVLRQH�GHL�
PLFURUJDQLVPL�VWHVVL��

/·HIÀFDFLD�GHO�SURFHVVR�G·LQDWWLYD]LRQH�q�QRWHYROPHQWH� LQÁXHQ]DWD�
GDOOD�WHFQLFD�XWLOL]]DWD��GDOOH�FRQGL]LRQL�G·LPSLHJR��WHPSHUDWXUD��SK��
WHPSR�GL�FRQWDWWR��FDUDWWHULVWLFKH�GHOO·DFTXD�GD�WUDWWDUH��HWF���H�GDL�
PLFURUJDQLVPL�YHUVR�L�TXDOL�VL�YXROH�DJLUH�

,Q�QDWXUD� LO�VLVWHPD�GL� ODJXQDJJLR�DVVROYH� LQ�PDQLHUD�HIÀFDFH�DOOD�
IXQ]LRQH�GL�GLVLQIH]LRQH�GHOOH�DFTXH�SHU�HIIHWWR�GHL� OXQJKL�WHPSL�GL�
ULWHQ]LRQH�H�GHOO·D]LRQH�EDWWHULFLGD�GHL�UDJJL�VRODUL�

/·HOLPLQD]LRQH�GHL�PLFURUJDQLVPL�DYYLHQH�D�YDUL�JUDGL�GXUDQWH�WXWWH�
OH�IDVL�GL�WUDWWDPHQWR�GHOOH�DFTXH��GDOOD�JULJOLDWXUD�JURVVRODQD��DOOD�
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VHGLPHQWD]LRQH� VHPSOLFH�� DL� WUDWWDPHQWL� D� IDQJKL� DWWLYL� ÀQR� DOOD�
GLVLQIH]LRQH��
4XHVW·XOWLPD� RSHUD]LRQH�� D� GLIIHUHQ]D� GHL� WUDWWDPHQWL� SULPDUL�
H� VHFRQGDUL�� KD� OD� FDSDFLWj� GL� ULPXRYHUH� OD� TXDVL� WRWDOLWj� GHL�
PLFURUJDQLVPL��

,�WUDWWDPHQWL�GL�ÀOWUD]LRQH��DG�HVHPSLR��VRQR�HIÀFDFL�SHU�OD�ULPR]LRQH�
GHL� EDWWHUL� H�GHL� SURWR]RL� �HV��&U\SWRVSRULGLXP�H�*LDUGLD� ODPEOLD���
PD��D�SDUWH�TXHOOL�SL��VSLQWL��HV��RVPRVL�LQYHUVD�H�QDQR�ÀOWUD]LRQH���
QRQ� ULHVFRQR� D� WUDWWHQHUH� L� YLUXV� FKH� KDQQR� VSHVVR� GLPHQVLRQL�
LQIHULRUL�D�TXHOOH�GHL�SRUL��
3HU� TXHVWR� PRWLYR� VL� UHQGH� VSHVVR� QHFHVVDULD� XQD� GLVLQIH]LRQH�
VSHFLÀFD�GRSR�OD�ÀOWUD]LRQH�

/D�JULJOLDWXUD�JURVVRODQD�ULHVFH�D�WUDWWHQHUH�ÀQR�DO����GHL�EDWWHUL��
PHQWUH� TXHOOD� ÀQH� GDO� ���� DO� ����� OD� VHGLPHQWD]LRQH� VHPSOLFH�
SXz�HOLPLQDUH�GDO�����DO�����GHOOD�FDULFD�EDWWHULFD��PHQWUH� L�ÀOWUL�
SHUFRODWRUL� ULHVFRQR� D� UDJJLXQJHUH� XQ·HIÀFLHQ]D� GL� VHSDUD]LRQH�
DQFKH�GHO����������,�IDQJKL�DWWLYL�D�EDVVR�FDULFR�SRVVRQR�DUULYDUH�
D� XQ� �������� PHQWUH� OD� GLVLQIH]LRQH� DUULYD� DOO·HOLPLQD]LRQH� GHO�
����������ORJ�GL�ULGX]LRQH��GL�EDWWHUL�D�VHFRQGD�GHO�GRVDJJLR�H�GHO�
WHPSR�GL�FRQWDWWR��0DVRWWL����������

/·DEEDWWLPHQWR� GHL� PLFURUJDQLVPL� q� FRUUHODWR� DOOD� GRVH� GHO�
GLVLQIHWWDQWH�� VLD� FKH� YHQJD� XWLOL]]DWR� XQ� DJHQWH� GLVLQIHWWDQWH�
�FRQFHQWUD]LRQH�DSSOLFDWD�SHU�WHPSR�GL�FRQWDWWR���VLD�FKH�VL�WUDWWL�GL�
UDGLD]LRQH�89��LQWHQVLWj�GL�UDGLD]LRQH�SHU�WHPSR�GL�FRQWDWWR���

*OL� DJHQWL� GLVLQIHWWDQWL� DJLVFRQR� SULQFLSDOPHQWH� PHGLDQWH� OD�
GLVWUX]LRQH�GHOOD�VWUXWWXUD�FHOOXODUH�RSSXUH�LQWHUIHUHQGR�QHL�SURFHVVL�
PHWDEROLFL�� WUDPLWH�D]LRQH�VXOOD�VLQWHVL�R�GLUHWWDPHQWH�VXJOL�HQ]LPL�
FHOOXODUL�SURGRWWL�DOO·LQWHUQR�GHOOD�FHOOXOD��

,O�VLVWHPD�GL�GLVLQIH]LRQH�SL��GLIIXVR�q�TXHOOR�FKH�ID�LPSLHJR�GL�DJHQWL�
FKLPLFL�FRPH�LO�FORUR�H�L�VXRL�GHULYDWL��WXWWDYLD�OD�SHULFRORVLWj�FDXVDWD�
GDOOD� SRVVLELOH� SURGX]LRQH� GL� VRWWRSURGRWWL� GL� GLVLQIH]LRQH� QH� KD�
ULGRWWR�O·XVR�D�IDYRUH�GL�DOWUL�VLVWHPL��FRPH�DG�HVHPSLR�OH�UDGLD]LRQL�
89�
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(EROOL]LRQH�
/·HEROOL]LRQH�FRVWLWXLVFH�XQ�PHWRGR�HIÀFDFH�SHU�OD�SRWDELOL]]D]LRQH�
GHOO·DFTXD�LQ�VLWXD]LRQL�LQ�FXL�q�QHFHVVDULR�WUDWWDUH�SLFFROH�TXDQWLWj�
VHQ]D�DYHUH�GLVSRVL]LRQH�DOWUL�VLVWHPL�ÀOWUDQWL��

$WWUDYHUVR�O·HEROOL]LRQH��OD�PDJJLRU�SDUWH�GHL�EDWWHUL�H�GHJOL�RUJDQLVPL�
SDWRJHQL�SUHVHQWL�QHOO·DFTXD��HV��*LDUGLD� ODPEOLD��&U\SWRVSRULGLXP�
SDUYXP��YLHQH�XFFLVD��
8Q� JUDQ� QXPHUR� GL� PLFURUJDQLVPL�� LQIDWWL�� QRQ� UHVLVWH� DOOH� DOWH�
WHPSHUDWXUH�� JHQHUDOPHQWH� DG� XQD� WHPSHUDWXUD� GHOO·DFTXD� VRSUD�
L� ��� �&�JOL� DJHQWL� SDWRJHQL� YHQJRQR�XFFLVL� HQWUR����PLQXWL�� VRSUD�
JOL�����&�HQWUR�SRFKL�PLQXWL�H��DOOD�WHPSHUDWXUD�GL�HEROOL]LRQH������
�&���q�SRVVLELOH�HOLPLQDUH�OD�TXDVL�WRWDOLWj�GHJOL�RUJDQLVPL�SDWRJHQL�
SUHVVRFKp�LVWDQWDQHDPHQWH��

7XWWDYLD�SHU� UDJJLXQJHUH�HIÀFLHQ]H�PDJJLRUL� GL� SXULÀFD]LRQH�GDJOL�
DJHQWL�SDWRJHQL�q�QHFHVVDULR�UDJJLXQJHUH�WHPSHUDWXUH�GL�HEROOL]LRQH�
SL��HOHYDWH�DXPHQWDQGR�OD�SUHVVLRQH��
,O�&ORVWULGLXP�ERWXOLQXP�� UHVSRQVDELOH� GHO� ERWXOLVPR�� DG�HVHPSLR��
SXz�HVVHUH�HOLPLQDWR�D�XQD�WHPSHUDWXUD�GL�����&��
7XWWDYLD�LO�SURFHVVR�GL�HEROOL]LRQH�HOLPLQD�L�JDV�GLVFLROWL�H�ID�LQWRUELGDUH�
O·DFTXD�SHU�OD�SUHFLSLWD]LRQH�GL�FDUERQDWR�GL�FDOFLR�FRQ�FRQVHJXHQWH�
DOWHUD]LRQH�GHO�VXR�VDSRUH�H�GHOOD�VXD�GLJHULELOLWj�

'LVWLOOD]LRQH
/D�GLVWLOOD]LRQH�FRPSRUWD�O·HEROOL]LRQH�GHOO·DFTXD�LQ�XQ�DSSDUHFFKLR�
GHQRPLQDWR� ´VWLOOµ� H� TXLQGL� OD� VXD� ULFRQGHQVD� LQ� XQ·XQLWj� GL�
UDIIUHGGDPHQWR��´FRQGHQVDWRUHµ���
/D�GLVWLOOD]LRQH�q�XQ�PHWRGR�HIÀFDFH�GL�SXULÀFD]LRQH�R�GHSXUD]LRQH�
GHOO·DFTXD� DWWUDYHUVR� OD� VHSDUD]LRQH�ÀVLFD�GL� SDUWH� GHL� VROXWL�
che si distaccano dal vapore acqueo.�
*OL� DJHQWL� LQTXLQDQWL� GLVVROWL� FRPH� L� VDOL� VRQR�� LQIDWWL�� ODVFLDWL� QHO�
FRQWHQLWRUH�G·HEROOL]LRQH�PHQWUH�LO�YDSRUH�DFTXHR�IXRULHVFH��
7DOH�SURFHGLPHQWR��WXWWDYLD���QRQ�IXQ]LRQD�FRQ�JOL�LQTXLQDQWL�YRODWLOL��
/D�SXUH]]D�PDVVLPD�SHU�WDOL�VWLOO�q�VROLWDPHQWH�����0:FP�H��SRLFKp�
QRQ�YL�q�SURWH]LRQH�GDOO·DQLGULGH�FDUERQLFD��&2

2
��FKH�VL�GLVVROYH�QHO�

GLVWLOODWR��LO�S+�q�JHQHUDOPHQWH����������

62/$5�%227/(
GHVLJQHU� $OEHUWR� 0HGD�� )UDQFLVFR� *RPH]�
3D]

FRQWHQLWRUH�LQ�3(7�WUDVSDUHQWH�SHU�GHSXUDUH�
DFTXD� FRQWDPLQDWD� VHJXHQGR� LO� VLVWHPD�
62',6��6RODU�:DWHU�'LVLQIHFWLRQ�
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,O�PHWRGR�GHOOD�GLVWLOOD]LRQH�ULVXOWD�SDUWLFRODUPHQWH�XWLOH�ODGGRYH�VLD�
SRVVLELOH�VIUXWWDUH�GLUHWWDPHQWH� LO�FDORUH�GHL� UDJJL�VRODUL��FRPH�QHO�
FDVR�GHO�VLVWHPD�:DWHUFRQH�LQ�FXL�O·DFTXD�VDODWD�R�JUH]]D�HYDSRUD�
PHGLDQWH� O·LUUDJJLDPHQWR� VRODUH� H� YLHQH� TXLQGL� � FRQGHQVDWD� VXOOD�
SDUHWH�LQWHUQD�GHO�FRQR�H�UDFFROWD�LQ�XQ�UHFLSLHQWH��
6XOOD�EDVH�GHL�OLYHOOL�GL�HYDSRUD]LRQH�GL�����OLWUL�SHU�PHWUR�TXDGUDWR�
�LUUDJJLDPHQWR�VRODUH�PHGLR�D�&DVDEODQFD��0DURFFR���LO�:DWHUFRQH�
�FRQ�XQ�GLDPHWUR�DOOD�EDVH�GL���������FP��q�LQ�JUDGR�GL�SURGXUUH�GD�
��D�����OLWUL�GL�DFTXD�GL�FRQGHQVD�DO�JLRUQR�����RUH���

89
/D�UDGLD]LRQH�XOWUDYLROHWWD��QHO�UDQJH�GL�OXQJKH]]D�G·RQGD�YDULDELOH�
GD�����D�����QP��q�XQ�HIÀFDFH�DJHQWH�LQDWWLYDQWH�GHL�PLFURUJDQLVPL��
,Q�SDUWLFRODUH��D�XQD�OXQJKH]]D�G·RQGD�GL�����QP�O·89��GLVWUXJJH�L�
OHJDPL�PROHFRODUL�GHO�'1$�GHL�PLFURRUJDQLVPL�UHQGHQGROL�LQRIIHQVLYL�
R�LPSHGHQGRQH�OD�FUHVFLWD�H�OD�ULSURGX]LRQH��
,� PLFURRUJDQLVPL� KDQQR� XQD� VFDUVD� SURWH]LRQH� GDOO·89� H� QRQ�
SRVVRQR�VRSUDYYLYHUH�D�XQ·HVSRVL]LRQH�SUROXQJDWD��

/·HIÀFDFLD� GHOO·D]LRQH� JHUPLFLGD� GLSHQGH� GD� PROWL� IDWWRUL� WUD� FXL�
OD� GXUDWD� GHO� WHPSR�GL� HVSRVL]LRQH�� OH� YDULD]LRQL� GL� SRWHQ]D� GHOOD�
VRUJHQWH�89�FKH�LQÁXLVFH�VXOOD�OXQJKH]]D�G·RQGD�HOHWWURPDJQHWLFD��
OD�SUHVHQ]D�GL�SDUWLFHOOH�FKH�SRVVRQR�SURWHJJHUH�L�PLFURRUJDQLVPL�
GDOO·89�H�OD�FDSDFLWj�GHL�PLFURRUJDQLVPL�GL�UHVLVWHUH�DOOD�UDGLD]LRQH�
GXUDQWH�O·HVSRVL]LRQH��
/H�DFTXH�VRWWRSRVWH�D�XQ� WUDWWDPHQWR�89�GHYRQR�SUHVHQWDUH�XQD�

:DWHUFRQH
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WRUELGLWj�LQIHULRUH�D���178�FKH�JDUDQWLVFD�LO�SDVVDJJLR�LQ�SURIRQGLWj�
GHOOD�UDGLD]LRQH�XOWUDYLROHWWD��
/H� SDUWLFHOOH� VRVSHVH� VRQR�� LQIDWWL�� XQ� SUREOHPD� SHUFKp� SRVVRQR�
SURWHJJHUH� L�PLFURRUJDQLVPL�GDOOD� OXFH�89��8Q�DOWUR� IDWWRUH�FKLDYH�
q�OD�YHORFLWj�GL�ÁXVVR��VH�LO�ÁXVVR�q�WURSSR�YHORFH��O·DFTXD�SDVVHUj�
DWWUDYHUVR�VHQ]D�OD�VXIÀFLHQWH�HVSRVL]LRQH�DL�UDJJL�89��VH�LO�ÁXVVR�
q� WURSSR� OHQWR�� LO� FDORUH� SRWUHEEH� DFFXPXODUVL� H� GDQQHJJLDUH� OD�
ODPSDGD�89��

7XWWDYLD�� ,O� WUDWWDPHQWR� PHGLDQWH� UDJJL� 89� FKH� QRQ� XWLOL]]D� XQ�
SULQFLSLR�DWWLYR�SHU�O·LQDWWLYD]LRQH�GHL�EDWWHUL��FRPSRUWD�OD�QHFHVVLWj�
GL� HVVHUH� LPSLHJDWR� YLFLQR� DO� SXQWR� G·XVR� SHU� HYLWDUH� FKH� FL� VLD�
XQD� SRVVLELOH� QXRYD� IRUPD]LRQH� GL� FRORQLH� EDWWHULFKH� D� YDOOH� GHO�
WUDWWDPHQWR

)RWRFDWDOLVL
8Q·LQWHUHVVDQWH�WHFQRORJLD�q�FRVWLWXLWD�GDOOD�IRWRFDWDOLVL�GHOOH�DFTXH�
UHÁXH�FKH�FRQVLVWH�LQ�XQ�SURFHVVR�GL�GHJUDGD]LRQH��SULQFLSDOPHQWH�
GL� QDWXUD� RVVLGDWLYD�� DWWXDWD� GD� SDUWLFRODUL� ´IRWRFDWDOL]]DWRULµ� GHOOH�
VRVWDQ]H� LQTXLQDQWL� H� PLFURELFKH� SL�� GLIIXVH� QHOO·DFTXD�� /·DJHQWH�
DWWLYDQWH�GHOOH�UHD]LRQL�SXz�HVVHUH�OD�OXFH�VRODUH�R�OD�OXFH�DUWLÀFLDOH�
/H� UHD]LRQL� GL� IRWRGHJUDGD]LRQH� DYYHQJRQR� LQ� SUHVHQ]D� GL�
VHPLFRQGXWWRUL�QDQRGLPHQVLRQDWL��L�IRWRFDWDOL]]DWRUL�SL��GLIIXVL�VRQR�
D�EDVH�GL�ELRVVLGR�GL�WLWDQLR�7L2

2
�SROLFULVWDOOLQR�QHOOD�IRUPD�FULVWDOOLQD�

GHWWD�DQDWDVLR�
,O�SURFHVVR�FKLPLFR�FKH�VWD�DOOD�VXD�EDVH�q�LQIDWWL�XQD�RVVLGD]LRQH�
FKH� VL� DYYLD� JUD]LH� DOO·D]LRQH� FRPELQDWD� GHOOD� OXFH� �VRODUH� R�
DUWLÀFLDOH�� H� GHOO·DULD� R� DFTXD�� ,� GXH� HOHPHQWL�� D� FRQWDWWR� FRQ� LO�
ULYHVWLPHQWR� GHOOH� VXSHUÀFL�� IDYRULVFRQR� LQIDWWL� O·DWWLYD]LRQH� GHOOD�
UHD]LRQH� H� OD� FRQVHJXHQWH� GHFRPSRVL]LRQH� GHOOH� VRVWDQ]H�
RUJDQLFKH� HG� LQRUJDQLFKH�� GHL� PLFUREL�� GHJOL� RVVLGL� GL� D]RWR�� GHO�
EHQ]HQH��GHOO·DQLGULGH�VROIRURVD��GHO�PRQRVVLGR�GL� FDUERQLR��GHOOD�
IRUPDOGHLGH��GHO�PHWDQROR��GHOO·HWDQROR�HWF��
/H� DPSLH� FDSDFLWj� GL� GLVLQIH]LRQH� GL� DFTXH� GL� VFDULFR� PHGLDQWH�
SURFHVVL� IRWRFDWDOLWLFL� q� VWDWD� DPSLDPHQWH� GLPRVWUDWD�� LUUDGLD]LRQL�
GL����PLQXWL�GL�DFTXH�FRQWHQHQWL�HOHYDWH�FRQFHQWUD]LRQL�GL�FROLIRUPL�
KDQQR�SRUWDWR�� LQ�SUHVHQ]D�GL�VXSHUÀFL� IRWRFDWDOLWLFKH�GL�7L2

2
��DOOD�

FRPSOHWD�LQDWWLYD]LRQH�GHL�FHSSL�PLFURELFL��&KRQJ��������

ACQUA 
PRETRATTATA

ACQUE
TRATTATE
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5$&&2/7$��75$77$0(172�(�672&&$**,2�'(//(�
$&48(�0(7(25,&+(
/D� UDFFROWD� GHOOH� DFTXH� PHWHRULFKH� FRVWLWXLVFH� VLFXUDPHQWH� XQD�
IRQWH�PROWR�LPSRUWDQWH�H�IDFLOPHQWH�DFFHVVLELOH�SHU�OH�DUHH�XUEDQH�
H�OH�DELWD]LRQL�LVRODWH��
/H� DFTXH� PHWHRULFKH� SRVVRQR� HVVHUH� XWLOL]]DWH� SHU� WXWWH� TXHOOH�
IXQ]LRQL� LQ� FXL� q� QHFHVVDULD� XQ·DFTXD� QRQ� VWUHWWDPHQWH� SRWDELOH�
FRPH�DG�HVHPSLR�SHU�LO�ODYDJJLR��SHU�O·DOLPHQWD]LRQH�GHOOH�FDVVHWWH�
GL�ULVFLDFTXR�GHL�ZF�H�SHU�DSSOLFD]LRQL�HVWHUQH�FRPH�O·LUULJD]LRQH��

/H�DFTXH�GL�SLRJJLD��D�VHFRQGD�GHO�JUDGR�GL�LQTXLQDPHQWR�H�GHOO·DWWLYLWj�
D�FXL�VRQR�GHVWLQDWH��SULPD�GL�HVVHUH�VWRFFDWH�LQ�EDFLQL�VXSHUÀFLDOL�
H�R� VRWWHUUDQHL� RSSXUH� LQ� FLVWHUQH�� VXELVFRQR� JHQHUDOPHQWH� XQ�
WUDWWDPHQWR� SULPDULR� �ÀOWUR� D� VDEELD�� ÀWRGHSXUD]LRQH�� HWF��� SHU� OD�
ULPR]LRQH�GHL�PDWHULDOL�LQ�VRVSHQVLRQH��
7XWWDYLD� OD� TXDOLWj� GHOOH� DFTXH� PHWHRULFKH� GLSHQGH� IRUWHPHQWH�
GDO� WHUULWRULR� H� TXLQGL� GDOOD� SUHVHQ]D� GL� DWWLYLWj� LQGXVWULDOL�� WUDIÀFR�
YHLFRODUH��HWF�

/H� SULQFLSDOL� WLSRORJLH� G·LQTXLQDQWH� FKH� VL� SRVVRQR� WURYDUH� QHOOH�
DFTXH�PHWHRULFKH�VRQR7�

/H� SROYHUL�� GRYXWH� SULQFLSDOPHQWH� DOOD� YHJHWD]LRQH� H� DO� WUDIÀFR�
YHLFRODUH��SRVVRQR�HVVHUH�ULPRVVH�IDFLOPHQWH�FRQ�XQD�SXOL]LD�GHOOH�
JURQGDLH�H�XQ�LPSLDQWR�GL�VHSDUD]LRQH�GHOOH�SULPH�SLRJJH��

%DWWHUL� SDWRJHQL�� ULODVFLDWL� SULQFLSDOPHQWH� GD� GHLH]LRQL� DQLPDOL��
SRVVRQR�HVVHUH�ULPRVVL�FRQ�XQD�SXOL]LD�GHOO·LPSLDQWR��XQ�DSSDUDWR�
GL�VHSDUD]LRQH�HG�HYHQWXDOPHQWH�XQ�VLVWHPD�GL�GLVLQIH]LRQH��UDJJL�
89���LQ�FDVL�LQ�FXL�OD�FRQFHQWUD]LRQH�VLD�VXSHULRUH�DL�OLPLWL�FRQVHQWLWL��

0HWDOOL� 3HVDQWL�� FRQWHQXWL� QHOOH� SROYHUL� ULODVFLDWH� SULQFLSDOPHQWH�
GD�LPSLDQWL�LQGXVWULDOL�H�GL�ULVFDOGDPHQWR�FKH�FDXVDQR�LO�IHQRPHQR�
GHOOH�SLRJJH�DFLGH���YHQJRQR�HOLPLQDWL�DWWUDYHUVR�VXFFHVVLYH�IDVL�GL�

�� :DWHU�4XDOLW\�RI�5DLQZDWHU�+DUYHVWLQJ�6\VWHPV��ZZZ�VRSDF�RUJ
�� 8QD�SLRJJLD�YLHQH�GHÀQLWD�DFLGD�TXDQGR�LO�VXR�S+�q�PLQRUH�GL���D�FDXVD�
GL�XQD�FRPSRVL]LRQH�GHOOH�GHSRVL]LRQL�DFLGH�XPLGH�GDWD�SHU�FLUFD�LO�����GD�DQLGULGH�
VROIRULFD��FKH�UHDJLVFH�LQ�DFTXD�GDQGR�DFLGR�VROIRULFR��,O�ULPDQHQWH�����ULVXOWD�
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ÀOWUD]LRQH��

/DUYH� H� LQVHWWL�� GRYXWH� DOOD� GHSRVL]LRQH� GL� XRYD� QHOOH� JURQGDLH�
R�QHO� VHUEDWRLR�GL� DFFXPXOR� VRQR�HOLPLQDWH�DWWUDYHUVR�XQ·HIÀFDFH�
SURWH]LRQH�GHO�VHUEDWRLR�GL�DFFXPXOR��

,O�WUDWWDPHQWR�GHOOH�DFTXH�PHWHRULFKH�GDL�WHWWL�SXz�DYYHQLUH�DWWUDYHUVR�
VLVWHPL�GL�ÀOWUD]LRQH�FRPSDWWL�FRPH�DG�HVHPSLR�ÀOWUL�D� WHVVXWR�H�R�
ÀOWUL�DXWRSXOHQWL��RSSXUH�VLVWHPL�GL�ÀOWUD]LRQH�YHJHWDWL��UDLQ�JDUGHQ��
,O�ÀOWUR�FRPSDWWR�VHSDUD�OH�SDUWLFHOOH�VRVSHVH�GDOO·DFTXD�PHWHRULFD�H�
SXz�HVVHUH�LQVWDOODWR�GLUHWWDPHQWH�QHO�SOXYLDOH��QHO�VHUEDWRLR�RSSXUH�
LQ�XQD�FHQWUDOLQD�GL�ÀOWUDJJLR��

,� VLVWHPL� GL� ÀOWUD]LRQH� YHJHWDWL� VRQR� WUDWWDPHQWL� GL� WLSR� HVWHQVLYR��

SULQFLSDOPHQWH�FRVWLWXLWR�GDJOL�RVVLGL�GL�D]RWR

FILTRO VEGETATIVO

Scarico gas
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JHQHUDOPHQWH� FRPSRVWL� GL� YDVFKH� ULHPSLWH� FRQ� LQHUWL� GL� YDULD�
JUDQXORPHWULD� �VDEELD� H� JKLDLD�� H� SLDQWXPDWH� FRQ� PDFURÀWH�
DFTXDWLFKH� VFHOWH� JHQHUDOPHQWH� LQ� EDVH� DOOH� FDUDWWHULVWLFKH� GHO�
WHUULWRULR�H�LQ�IXQ]LRQH�GHOOD�TXDOLWj�GHOO·DFTXD�GD�WUDWWDUH�

/H�DFTXH�PHWHRULFKH�SRVVRQR�HVVHUH� UDFFROWH�D� OLYHOOR�GL� VLQJROD�
XQLWj�DELWDWLYD�PHGLDQWH�FLVWHUQH�SRVL]LRQDWH�GLUHWWDPHQWH�D� OLYHOOR�
GHO� WHWWR� RSSXUH� D� OLYHOOR� GHO� VXROR� R� LQWHUUDWH�� D� VHFRQGD� GHOOH�
GLVSRQLELOLWj� GHOO·DELWD]LRQH� H� GHOOH� FDUDWWHULVWLFKH� FOLPDWLFKH� H�
WHUULWRULDOL�

5LXWLOL]]R�GHOOH�DFTXH�JULJLH
/H� DFTXH� JULJLH� FRVWLWXLVFRQR� OD� TXRWD� PDJJLRUH� GHOOH� DFTXH�
UHÁXH� D� OLYHOOR� GRPHVWLFR� H� VRQR� FDUDWWHUL]]DWH� GD� XQD� PRGHVWD�
FRQFHQWUD]LRQH�G·LQTXLQDQWL�FKLPLFL�H�PLFURELRORJLFL��
3HU� TXHVWR� PRWLYR� VRQR� XQ·LPSRUWDQWH� ULVRUVD� FKH� SXz� HVVHUH�
XWLOL]]DWD�VLD�SHU�O·LUULJD]LRQH�GHJOL�VSD]L�YHUGL�H�GHJOL�RUWL�FKH�SHU�OH�
DFTXH�GL�VHUYL]LR�DOO·LQWHUQR�GHOOD�FDVD��:&��SXOL]LD�GRPHVWLFD��HWF���

,O�ULXWLOL]]R�GHOOH�DFTXH�JULJLH�H�OD�WLSRORJLD�GL�WUDWWDPHQWR�GD�DGRWWDUH�
SHU� UHQGHUOH� XWLOL]]DELOL� D� OLYHOOR� GRPHVWLFR� H�R� SHU� O·LUULJD]LRQH�
GLSHQGH�IRUWHPHQWH�GDOOD�TXDOLWj�GHJOL� LQSXW�FKH�YHQJRQR�LPPHVVL�
D�PRQWH��
*HQHUDOPHQWH�� LQIDWWL�� GXUDQWH� OH� DWWLYLWj� FKH� SUHYHGRQR� O·XVR�
GHOO·DFTXD�D�OLYHOOR�GRPHVWLFR��VL�XWLOL]]DQR�VDSRQL��GHWHUVLYL�H�YDULH�
DOWUH�VRVWDQ]H�FKH�DQGUDQQR�D�FDUDWWHUL]]DUH�OD�TXDOLWj�GHOOH�DFTXH�
JULJLH�LQ�RXWSXW�GDL�YDUL�SURFHVVL��

3HU� HYLWDUH� GL� GRYHU� DGRWWDUH� WUDWWDPHQWL� WURSSR� LQYDVLYL� LQ� JUDGR�
GL� DEEDWWHUH� OH� VRVWDQ]H� FKLPLFKH� HYHQWXDOPHQWH� FRQWHQXWH� QHL�
SURGRWWL� XWLOL]]DWL�� q� QHFHVVDULR� TXLQGL� XVDUH� GHWHUJHQWL� � DGDWWL� H�
ELRFRPSDWLELOL��
6DUj�TXLQGL�RSSRUWXQR�HYLWDUH�VELDQFDWL��SURGRWWL�SHU�O·DGGROFLPHQWR�
GHOO·DFTXD�� GHWHUVLYL� FRQWHQHQWL� ERUR� R� FORUR�� LSRFORULWR� GL� VRGLR�
�FDQGHJJLQD���HWF���
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$FTXH�JULJLH�SHU�O·LUULJD]LRQH
1HO�FDVR�LQ�FXL�OH�DFTXH�JULJLH�VLDQR�GHVWLQDWH�DOO·LUULJD]LRQH��LO�EDVVR�
FDULFR�LQTXLQDQWH�FKH�OH�FDUDWWHUL]]D�FRQVHQWH�GL�HYLWDUH�O·DGR]LRQH�
GL�WUDWWDPHQWL�ELRORJLFL��OLPLWDQGRVL�D�VHPSOLFL�WUDWWDPHQWL�GL�ÀOWUD]LRQH�
VXIÀFLHQWL�SHU�ULVSHWWDUH�L�OLYHOOL�GL�TXDOLWj�ULFKLHVWL��
/H�DFTXH�JULJLH�GHVWLQDWH�DOO·LUULJD]LRQH�VRQR�TXLQGL�UDFFROWH� LQ�XQ�
VHUEDWRLR�GL�DFFXPXOR�FRQ�YROXPH�SDUL�DOOD�SURGX]LRQH�JLRUQDOLHUD��
SHU�HYLWDUH�LQFRQYHQLHQWL�GRYXWL�DO�ULVWDJQR�GHOO·DFTXD��
3ULPD� GL� SRWHU� HVVHUH� XWLOL]]DWD� SHU� O·LUULJD]LRQH�� O·DFTXD� SDVVD�
DWWUDYHUVR�XQ�VLVWHPD�GL�ÀOWUD]LRQH�UDSLGD��FRVWLWXLWR�JHQHUDOPHQWH�
GD� XQR� R� SL�� VWUDWL� GL� PDWHULDOH� �VDEELD� H� DQWUDFLWH��� YDULDPHQWH�
VXSSRUWDWL�GD�XQ�IRQGR�GUHQDQWH�H�DWWUDYHUVDWL�QRUPDOPHQWH�GDOO·DOWR�
YHUVR�LO�EDVVR��

4XHVWR�VLVWHPD�IXQ]LRQD�PROWR�EHQH�TXDQGR�O·DFTXD�q�GHVWLQDWD�D�
XQD�VXELUULJD]LRQH�D�JRFFLD�H�TXLQGL�QRQ�q�D�FRQWDWWR�GLUHWWR�FRQ�OH�
SHUVRQH��
8QR�VFKHPD�SL��WUDGL]LRQDOH�� LQYHFH��SUHYHGH�FKH� OH�DFTXH�JULJLH�
VLDQR� WUDWWDWH� LQ� XQD� IRVVD� VHWWLFD� H� SRL� VRWWRSRVWH� D� ÀOWUD]LRQH�
OHQWD��,Q�TXHVWR�PRGR�LO�FDULFR�RUJDQLFR�q�DEEDWWXWR�LQ�PDQLHUD�SL��

7LSLFR� VLVWHPD� GL� ULXVR� GHOOH� DFTXH� JULJLH�
GRPHVWLFKH�SHU� OD� VXELUULJD]LRQH�� FRPSRVWR�
GD�XQ�VHUEDWRLR�GL�DFFXPXOR�H�GD�XQ�ÀOWUR�D�
VDEELD�UDSLGR�

5%10% 20%35%
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LPSRUWDQWH�H�OH�DFTXH�SRVVRQR�HVVHUH�JHVWLWH�DQFKH�SHU�O·LUULJD]LRQH�
VXSHUÀFLDOH��

/D� WLSRORJLD� GL� WUDWWDPHQWR� q� WXWWDYLD� IRUWHPHQWH� FRQQHVVD� DOOD�
TXDOLWj�GHOOH�DFTXH�GD�WUDWWDUH�H�DOOH�FRQGL]LRQL�GL�ULXWLOL]]R�

$FTXH�JULJLH�LQ�DPELWR�GRPHVWLFR
,O� ULXWLOL]]R� GHOOH� DFTXH� JULJLH� FRVWLWXLVFH� XQ·LPSRUWDQWH� IRQWH� GL�
DFTXD�DOWHUQDWLYD�VRSUDWWXWWR�SHU�HYLWDUH�GL�XWLOL]]DUH�DFTXD�SRWDELOH�
ODGGRYH�QRQ�VLD�VWUHWWDPHQWH�QHFHVVDULR��
/D�VROD�DOLPHQWD]LRQH�GHJOL�VFLDFTXRQL�GHL�:&�FRQ�DFTXH�GL�ULFLFOR�
FRQVHQWH�GL�ULGXUUH�GL�FLUFD�LO�����LO�IDEELVRJQR�LGULFR�FRPSOHVVLYR�D�
OLYHOOR�GRPHVWLFR���

1HO� FDVR� LQ� FXL� VL� GHFLGD� GL� ULXWLOL]]DUH� OH� DFTXH� JULJLH� D� OLYHOOR�
GRPHVWLFR�q�QHFHVVDULR�DEEDWWHUH� OD�FDULFD�EDWWHULFD�FKH� OH�UHQGH�
LJLHQLFDPHQWH�SHULFRORVH��
'DO�SXQWR�GL�YLVWD�LJLHQLFR��LQIDWWL��SXz�ULVXOWDUH�ULVFKLRVR�ULXWLOL]]DUH�OH�
DFTXH�JULJLH�GRSR�XQD�VHPSOLFH�ÀOWUD]LRQH�UDSLGD��VHQ]D�SUHYHGHUH�
DOFXQ�WUDWWDPHQWR�SHU�OD�ULPR]LRQH�GHL�PLFURUJDQLVPL��
,�SURFHVVL�ELRORJLFL�SUHYLVWL�LQ�TXHVWR�FDVR�YDQQR�GDOOD�ÀWRGHSXUD]LRQH�
�SUHFHGXWD�GD�XQ�WUDWWDPHQWR�FRQ�IRVVD�VHWWLFD��DL�WUDWWDPHQWL�D�

Scarico gas
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IDQJKL� DWWLYL� �FRPSUHVH� OH� VROX]LRQL�0%5��� DL� ÀOWUL� SHUFRODWRUL�� HWF��
$�YROWH�VL� UHQGH�QHFHVVDULD�XQD�GLVLQIH]LRQH�PHGLDQWH� UDGLD]LRQH�
XOWUDYLROHWWD��89���

$OWHUQDWLYDPHQWH�q�SRVVLELOH�DGRWWDUH�XQ�VLVWHPD�GL�XOWUDÀOWUD]LRQH�
SUHFHGXWR�GD�XQD�ÀOWUD]LRQH�JURVVRODQD��FKH�FRQVHQWH�GL�WUDWWHQHUH�
OH�PDFURPROHFROH� VROXELOL� H� RJQL� VRVWDQ]D�GL� GLPHQVLRQL� VXSHULRUL�
DO� WDJOLR�PROHFRODUH�GHOOD�PHPEUDQD� �FRUSL� VROLGL�� EDWWHUL� H� YLUXV���
PHQWUH�ODVFLD�SDVVDUH�OH�PROHFROH�GL�VROYHQWH��JOL�LRQL�H�OH�PROHFROH�
GL�GLPHQVLRQL�LQIHULRUL�

*HQHUDOPHQWH�VL�SUHGLOLJH�ULXWLOL]]DUH�OH�DFTXH�JULJLH�OLEHUH�GD�FDULFKL�
RUJDQLFL� ULOHYDQWL� �FRPH� ZF� H� VFDULFKL� GHOOD� FXFLQD�� H� GHVWLQDUOH�
FRPH�DFTXH�GL�VHUYL]LR�SHU�DOLPHQWDUH�JOL�VFLDFTXRQL��SHU�OD�SXOL]LD�
GHOO·HGLÀFLR��QHOOH�UHWL�DQWLQFHQGLR�R�SHU�LQQDIÀDUH�OH�SLDQWH��

,O� ULXWLOL]]R� GHOOH� DFTXH� JULJLH� D� OLYHOOR� GRPHVWLFR� FRPSRUWD�
JHQHUDOPHQWH�OD�QHFHVVLWj�GL�XQD�rete separata di alimentazione��
XQD� SHU� O·DFTXD�SRWDELOH� H� XQD�SHU� LO� UHFXSHUR� GHOOH� DFTXH�JULJLH�
GL�FXL��q��FRQVLJOLDELOH�SUHYHGHUH�O·HYHQWXDOH�ULXWLOL]]R�FRQ�L�VLVWHPL�
WUDGL]LRQDOL�JLj�LQ�IDVH�GL�SURJHWWD]LRQH�GHO�VLVWHPD�FDVD��

3KLOLSV�3UREH�H�0LFURELDO�+RPH�
,O� FRQFHWWR� GL� ´&DVD� 0LFURELFDµ� E\� 3KLOLSV�
'HVLJQ� DGRWWD� XQ� DSSURFFLR� VLVWHPLFR�
DOOH� DWWLYLWj� GRPHVWLFKH�� PHWWHQGR� LQ�
FRPXQLFD]LRQH� L� YDUL� GHYLFHV� LQ� XQ� VLVWHPD�
FLFOLFR�GL� LQSXW�H�GL�RXWSXW�FKH�PLQLPL]]D�JOL�
VSUHFKL�
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'U\�WRLOHW�H�:&�VHSDUDWR
7XWWL�L�:&�FKH�VHSDUDQR�XULQD�H�IHFL�VL�EDVDQR�VXOOR�VWHVVR�SULQFLSLR��
O·XULQD�FDGH�QHOOD�SDUWH�DQWHULRUH�H�OH�IHFL�LQ�TXHOOD�SRVWHULRUH�ɑ
$OFXQL�IXQ]LRQDQR�D�VHFFR��DOWUL�XVDQR�LO�ÁXVVR�GHOO·DFTXD�
�
4XHVWR� VLVWHPD� GL� VHSDUD]LRQH� q� PROWR� GDWDWR�� LQIDWWL� HUD� JLj�
SUHVHQWH�LQ�XQ·DQWLFD�SODQLPHWULD�GHOOD�FLWWj�GL�6KLEDP��<HPHQ�,9�9�
VHFROR�D�&���VLWXDWD�QHO�GHVHUWR�GL�5DPODW�DO�6DECDWD\Q��
/D� GLVWULEX]LRQH� GL� SLD]]H�� VWUDGH� H� YLFROL� FLHFKL� HUD� SHQVDWD� SHU�
SHUPHWWHUH� OD� UDFFROWD� GL� ULÀXWL� RUJDQLFL� XPDQL� GD� XVDUH� FRPH�
FRQFLPH��
2JQL�DELWD]LRQH�HUD�GRWDWD�GL�JDELQHWWL�FKH�VFDULFDYDQR�DOO·HVWHUQR�
GLIIHUHQ]LDQGR�OH�XULQH�GDOOH�IHFL�FKH��PHGLDQWH�FRQGRWWL�LQ�IDFFLDWD��
YHQLYDQR� UDFFROWH� LQ�FHVWH�GRYH�HVVLFFDYDQR� UDSLGDPHQWH�SHU�YLD�
GHO� FOLPD� FDOGR� H� VHFFR�� SHU� SRL� HVVHUH� XVDWH� QHL� FDPSL� FRPH�
IHUWLOL]]DQWL��
/D�VHSDUD]LRQH�WUD�ULÀXWL�VROLGL�H�OLTXLGL�HUD�IDWWD�JLj�LQ�FDVD�JUD]LH�
DOOD�VWUXWWXUD�GHO�JDELQHWWR��D�GRSSLR�FRPSDUWR��LQ�FXL�TXHOOR�DQWHULRUH�
UDFFRJOLHYD�L�OLTXLGL�PHQWUH�TXHOOR�SRVWHULRUH�L�VROLGL�

)OXVVR�GHOOH�XULQH
,Q�HQWUDPEL�L�FDVL��EDJQL�VHSDUDWRUL�D�VHFFR�H�FRQ�DFTXD��OH�XULQH�VRQR�
FRQYRJOLDWH� LQ� WXEL�VHSDUDWRUL�SHU�SRL�ÀQLUH� LQ�FLVWHUQH�VRWWHUUDQHH�
GRYH� LO� WHUUHQR� OH� WLHQH� DO� IUHVFR� H� QRQ� SHUPHWWH� DOO·DPPRQLDFD�
FRQWHQXWD�GL�HYDSRUDUH�H�GL�FUHDUH�SHULFRORVH�HVDOD]LRQL�ɑ
6L�GHYH�WHQHUH�SUHVHQWH�FKH�O·XULQD�YLHQH�HOLPLQDWD�GDO�:&�XWLOL]]DQGR�
SRFD�DFTXD��VROLWDPHQWH���������OLWUL�SHU�VFLDFTXDWD�ɑ
3Xz� LQÀQH� HVVHUH� XWLOL]]DWD� FRPH� IRQWH� G¶LUULJD]LRQH� PD� q�
QHFHVVDULR�FKH�ULPDQJD�QHOOD�FLVWHUQD�SHU�DOPHQR�VHL�PHVL�SULPD�GL�
HVVHUH�XWLOL]]DWD�
/·XULQD�SRVVLHGH� LQROWUH�XQ�alto contenuto di potassio��PLQHUDOH�
PROWR�LPSRUWDQWH�SHU�LO�WHUUHQR��OH�FXL�TXDQWLWj�VL�LPSRYHULVFRQR�QHO�
JLUR�GL�������DQQL��UHQGHQGR�L�FDPSL�VWHULOL�DOOH�FROWLYD]LRQL�
)OXVVR�GHOOH�IHFL
/H� IHFL�GL�XQ�EDJQR�VHSDUDWRUH�D�VHFFR�VRQR�FRQWHQXWH� LQ�VDFFKL�
GL�SODVWLFD��/D�SUHVHQ]D�GL�XQ�DPELHQWH�DQDHURELFR�HOLPLQD�L�FDWWLYL�
RGRUL�PHQWUH� OD�PDQFDQ]D�GL�DFTXD�H�GL� �XULQH�SHUPHWWH�D�TXHVWL�
VFDUWL�GL�VXELUH�XQ�SURFHVVR�GL�HVVLFFDPHQWR��

85,1(

)(&,

1 litro di urina

S+� ����FRPSUHVR�WUD�����H���
500 - 2.500 ml/ ab d

liquido atossico e sterile

URINA

acqua (960 g)
urea (20-25 g)
cloruro di sodio (10-16 g)
azoto (10-15 g)
sodio
urobilina
ammoniaca
acido urico
acido ippurico
acido solforico
acido fosforico
acido cloridrico
potassio
calcio
magnesio
creatinina

*DELQHWWR� FRQ� ÁXVVL� VHSDUDWL� GHOOD� FLWWj� GL�
6KLEDP��<HPHQ�,9�9�VHFROR�D�&��
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8QD�YROWD�VHFFKL��L�UHVLGXL�VL�GHYRQR�WUDWWDUH�SHU�HOLPLQDUH�L�YLUXV�R�
FRQ�LO�FDOFDUH�R�FRQ�OD�FHQHUH�RSSXUH�FUHDQGR�GHO�YHUPL�FRPSRVW�LQ�
FXL�L�YLUXV�VRQR�PHWDEROL]]DWL�GDL�YHUPL�ɑ

,�EDJQL�VHSDUDWRUL�FRQ�DFTXD�VRQR�IRUQLWL�GL�XQR�VSHFLDOH�GLVSRVLWLYR�
FKLDPDWR� ´$FTXDWURQ�6HSDUDWRUµ� LO�TXDOH�VHSDUD� OH� IHFL�GDOOD�FDUWD�
H� GDOO·DFTXD� GL� VFDULFR� HG� q� QRUPDOPHQWH� SRVL]LRQDWR� VRWWR� OH�
IRQGDPHQWD�GHOO·DELWD]LRQH��
,O� VLVWHPD�$TXDWURQ� VHUYH� SHU� GLYLGHUH� O·DFTXD� H� L� UHVLGXL� VROLGL� D�
SULRUL��SULPD�GHO�ÀOWUDJJLR��
*UD]LH�DOOD�IRU]D�FHQWULIXJD�H�DOO·DWWULWR�VXSHUÀFLDOH��O·DFTXD�ULPDQH�
QHOOD�SDUWH�HVWHUQD�H�L�UHVLGXL�VROLGL�FDGRQR�DO�FHQWUR�
6L�HOLPLQDQR�L�YLUXV�GDOO·DFTXD�FRQ�L�UDJJL�89�H�SHU�WUDWWDUH�OH�IHFL�VL�
XWLOL]]DQR�L�YHUPL�
ɑ)HFL� H� � FDUWD� ÀQLVFRQR� LQ� XQR� VSHFLDOH� FRQWHQLWRUH� GRYH�
GHFRPSRQJRQR��
8QD�YHQWROD��FROOHJDWD�DO�GHFRPSRVLWRUH��WLHQH�LO�JDELQHWWR�VHPSUH�
YHQWLODWR�H�OLEHUR�GD�TXDOVLDVL�RGRUH�

5LFDSLWRODQGR�� OH�XULQH�VRQR�FRQYRJOLDWH� LQ�XQD�FLVWHUQD�PHQWUH� OH�
IHFL�LQ�XQ�FRQWHQLWRUH�GL�GHFRPSRVL]LRQH�ɑ
/H�XULQH�YHQJRQR�VXFFHVVLYDPHQWH� WUDVIHULWH� LQ�XQD�IRVVD�VHWWLFD��
/H�DFTXH�GL�VFDULFR�VRQR�LQYHFH�ULSXOLWH�GD�YLUXV�H�EDWWHUL�DWWUDYHUVR�
XQ�WUDWWDPHQWR�D�UDJJL�XOWUDYLROHWWL��

/·DFTXD� FRVu� GHSXUDWD� SXz� ÀQLUH� DQFK·HVVD� QHOOD� IRVVD� VHWWLFD� R�
HVVHUH�GLVSHUVD�QHO�WHUUHQR�WUDPLWH�LQÀOWUD]LRQH��
�
,327(6,�',�62/8=,21(�75$16,725,$
(·� RSSRUWXQR� LQWURGXUUH�� DOO·LQWHUQR� GHOOD� YLVLRQH� WUDQVLWRULD�� LO�
FRQFHWWR�GL�UHWH�GXDOH��RYYHUR�GL�XQ�VLVWHPD�LGULFR�LQ�FXL�OD�FRQVXHWD�
FRQGXWWXUD� GHGLFDWD� DOO·HURJD]LRQH� GHOO·DFTXD� SRWDELOH� YLHQH�
DIÀDQFDWD�GD�XQD�VHFRQGD�WXEDWXUD�QHOOD�TXDOH�FLUFROD�DFTXD�QRQ�
SRWDELOH�SURYHQLHQWH�GD�SR]]L��EDFLQL�LGULFL�R�GD�SURFHVVL�GL�ULXWLOL]]R�
GHOOD�UHWH�IRJQDULD��
/H� WXED]LRQL� GL� VFDULFR� VRQR� LQROWUH� VHSDUDWH� FRQ� O·RELHWWLYR� GL�
GLIIHUHQ]LDUH� OH� GLIIHUHQWL� TXDOLWj� GL� DFTXH� UHÁXH� �JULJLH�� QHUH� H�
ELDQFKH����6FKXHW]H��������

287387�62/,',�
H�&$57$

287387�,1387�
GDO�:&

287387�
/,48,'I

6LVWHPD�$TXDWURQ�6HSDUDWRU
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'L�VHJXLWR�VL�VFKHPDWL]]D�LO�FRQFHWWR�GL�UHWH�GXDOH�LQ�FXL�OH�DFTXH�GL�
VHUYL]LR��FLRq�TXHOOH�QRQ�GHVWLQDWH�GLUHWWDPHQWH�DO�FRQVXPR�XPDQR��
SRVVRQR�SURYHQLUH�GD�IRQWL�DOWHUQDWLYH�DOOD�UHWH�DFTXHGRWWLVWLFD�R�GDO�
ULFLFOR�GHOOH�DFTXH�JULJLH��

6HJXHQGR�OH�EXRQH�SUDWLFKH�SHU�ULGXUUH�LO�FRQVXPR�JHQHUDOH�GL�DFTXD�
QHO� VLVWHPD� FDVD�� FRQ� SDUWLFRODUH� DWWHQ]LRQH� D� TXHOOD� SRWDELOH�� VL�
SXz�D�TXHVWR�SXQWR�VFKHPDWL]]DUH�XQD�VROX]LRQH�WUDQVLWRULD��EDVDWD�
VXL� GDWL� GHOOD� VLWXD]LRQH� DWWXDOH�� FKH� LQFRUSRUL� DOFXQH� VROX]LRQL�
DQDOL]]DWH�QHL�FDVL�VWXGLR�H�TXLQGL�LQ�JUDGR�GL�ULGXUUH�LO�IDEELVRJQR�
LGULFR�GDOOD�UHWH�DFTXHGRWWLVWLFD�GL�ROWUH�LO������
&RPH�ULSRUWDWR�LQ�ÀJXUD�VL�LSRWL]]D�VLD�XQ�VLVWHPD�GL�UHFXSHUR�GHOOH�
DFTXH�PHWHRULFKH�FKH�GHOOH�DFTXH�JULJLH��
$WWUDYHUVR� XQD� ÀOWUD]LRQH� UDSLGD� H� XQD� ÀWRGHSXUD]LRQH�� OH� DFTXH�
PHWHRULFKH� LQVLHPH� DOOH� DFTXH� SHU� OD� SXOL]LD� SHUVRQDOH� YHQJRQR�
LQGLUL]]DWH� DO� ODYDJJLR� �ODYDVWRYLJOLH� H� ODYDWULFH�� H� DOOD� SXOL]LD�
GRPHVWLFD��
/H�DFTXH�JULJLH�LQ�XVFLWD�GDOOH�YDULH�DWWLYLWj�GRPHVWLFKH�VRQR�TXLQGL�
LQGLUL]]DWH� D� XQ� WUDWWDPHQWR� ELRORJLFR� �HV�� IRVVD� VHWWLFD�� H� TXLQGL�
ULXWLOL]]DWH�SHU�O·LUULJD]LRQH�GHOO·RUWR�JLDUGLQR��
$OOR�VWHVVR�WHPSR��VL�q�LSRWL]]DWR�O·XVR�GL�XQ�:&�D�VHFFR�LQ�JUDGR�
GL�VHSDUDUH�OH�IHFL�GDOOH�XULQH�FKH��DWWUDYHUVR�WUDWWDPHQWL�VHSDUDWL�H�
VSHFLÀFL��VDUDQQR�XVDWH�FRPH�QXWULHQWL�SHU�O·RUWR�JLDUGLQR�

PULIZIA
DOMESTICA

CUCINA 
e BERE

LAVAGGIO

WC 

LAVAGGIO
PERSONALEACQUA 

POTABILE

ALTRE FONTI
(non potabile)

ACQUE
GRIGIE

IMPIANTO 
FOGNARIO

ACQUE
0(7(25,&+(
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RACCOLTA 
URINE

RACCOLTA 
MELMA

CISTERNA 
SETTICA 

FILTRO 
SABBIA

FITODEPURAZIONE

RACCOLTA 
FECI

COMPOST

COLTIVAZIONE

PULIZIA
DOMESTICA

CUCINA 
e BERE

LAVAGGIO

WC 
a SECCO

LAVAGGIO
PERSONALE

ACQUE 
METEORICHE

DISOLEATORE

15

52

15

FILTRO 
SABBIA

7

29
67
litri/giorno

UH+286(
6LVWHPD�FDVD�LQ�FXL�VRQR�LQWHJUDWL�WUDWWDPHQWL�QDWXUDOL�SHU�LO�ULXWLOL]]R�GHOOH�DFTXH�JULJLH�H�LO�ULVSDUPLR�HQHUJHWLFR��,O�SURJHWWR�UH+286(�
FRVWLWXLVFH�XQ�HVHPSLR�LQWHUHVVDQWH�GL�VLVWHPD�WUDQVLWRULR�SHU�XQ�XWLOL]]R�VRVWHQLELOH�GHOOD�ULVRUVD�LGULFD�D�OLYHOOR�GRPHVWLFR��(·�VWDWR�
UHDOL]]DWR�LQ�FROODERUD]LRQH�WUD�O·(FROH�FDQWRQDOH�G·DUW�GH�/DXVDQQH��(&$/���+($$�+(6�62�H�-RPLQL�	�=LPPHUPDQQ�DUFKLWHFWV�
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VISIONE SISTEMICA

´/·DFTXD�q� OD�PDWHULD�GHOOD� YLWD��(·�PDWULFH��PDGUH�H�PH]]R��1RQ�
HVLVWH�YLWD�VHQ]D�DFTXD�µ�$OEHUW�6]HQW�*\RUJ\L

/D� 5LFHUFD� GL� 'RWWRUDWR�� DYYLDWD� FRQ� OD� YRORQWj� GL� YDORUL]]DUH� OH�
TXDOLWj�GHOO·DFTXD�SHU�OH�GLYHUVH�IXQ]LRQL�D�FXL�q�GHVWLQDWD�LQ�DPELHQWH�
GRPHVWLFR�� VL� FRQIURQWD� FRQ� XQ� HOHPHQWR� GDOOH� FDUDWWHULVWLFKH�
VWXSHIDFHQWL��
/H� UHFHQWL� WHRULH� VXO� FRPSRUWDPHQWR� H� VXOOH� SURSULHWj� GHOO·DFTXD�
DQDOL]]DWH�GXUDQWH�LO�SHUFRUVR�GL�ULFHUFD�SHUPHWWR��LQIDWWL��GL�LSRWL]]DUH�
XQD�VHULH�GL�QRWHYROL�LQQRYD]LRQL�VXL�VLVWHPL�GL�WUDWWDPHQWR�H�XWLOL]]R�
GHOOH�DFTXH��GDOO·DPELHQWH�GRPHVWLFR��DOO·DPELWR�PHGLFR��DOOH�DWWLYLWj�
SURGXWWLYH�H�DJULFROH�

/·DFTXD�FRVWLWXLVFH�OD�PHWDIRUD�GL�XQ�PRGR�GL�LQWHQGHUH�OD�QDWXUD��LQ�
FXL�WXWWL�JOL�HOHPHQWL�H�JOL�HVVHUL�VRQR�FROOHJDWL�LQ�XQD�JULJOLD�FRQWLQXD�
GL�VLPEROL�H�GL�GLSHQGHQ]H�� O·HVHPSLR�ÀVLFR�GL�XQ�SURFHVVR�GL�XVR�
FRQWLQXR�GHOOH�ULVRUVH�VHQ]D�VFDUWL�H�VSUHFKL��XQ�PRGHOOR�HVHPSODUH�
GL� GLQDPLFKH� SURGXWWLYH� H� GL� JHVWLRQH� DPELHQWDOH� EDVDWH� VXOOD�
VRVWHQLELOLWj��/DXUHDQR��������

'D�TXHVWH�FRQVLGHUD]LRQL�QDVFH�TXHOOD�FKH�YLHQH�TXL�GHÀQLWD�FRPH�
´9LVLRQH�6LVWHPLFDµ�RYYHUR��XQ�DSSURFFLR�ROLVWLFR�DO�WUDWWDPHQWR�H�DOOD�
JHVWLRQH�GHOO·DFTXD�FKH�VFDWXULVFH�GD�XQD�SURIRQGD�RVVHUYD]LRQH�
GHOO·DFTXD�H�GHO�VXR�FRPSRUWDPHQWR��

&RPH� HPHUVR� GDOOD� IDVH� VSHULPHQWDOH� q� SRVVLELOH� DGRWWDUH� GHOOH�
WHFQRORJLH� GL� WUDWWDPHQWR� GHOO·DFTXD� FKH� ODVFLQR� spazio alla 

FUHDWLYLWj�GHOO·DFTXD�VWHVVD�GL�DXWR�RUJDQL]]DUVL�H�DXWR�GHSXUDUVL�
spontaneamente a pressione e temperatura ambiente��
(·�TXHVWR�XQ�FDPELR�GL�SURVSHWWLYD� UDGLFDOH�� LQ�FXL� LO�SURJHWWLVWD�VL�
PHWWH� D� GLVSRVL]LRQH� GHOO·DFTXD� IDYRUHQGRQH� O·HVSULPHUVL� GHOOH�
SURSULH�TXDOLWj��
4XHVWR�DSSURFFLR�DSUH�D�VFHQDUL� LQQRYDWLYL� LQ�FXL�q�O·DFTXD�VWHVVD�
D�GLVHJQDUH�L�ÁXVVL�H�L�WUDWWDPHQWL�SL��FRQJHJQDOL�DOOR�VYROJHUH�GHOOH�
SURSULH�DWWLYLWj�DOO·LQWHUQR�GHOOD�FDVD��
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&RPSLWR�GHO�SURJHWWLVWD�q�TXLQGL�TXHOOR�GL�DJHYRODUH�LO�ÁXLUH�GHOO·DFTXD�
H�IDYRULUH�OD�VXD�QDWXUDOH�RUJDQL]]D]LRQH��

6L�UHFXSHUD�LQ�TXHVWR�PRGR�LO�UDSSRUWR�FKH�KD�O·DFTXD�FRQ�O·DPELHQWH�
QDWXUDOH��XQ�UDSSRUWR�G·LQWHUGLSHQGHQ]D��FRPH�DG�HVHPSLR�DYYLHQH�
QHO�OHWWR�GHL�WRUUHQWL�LQ�FXL�q�O·DFTXD�D�GLVHJQDUH�LO�SHUFRUVR�H�D�VXD�
YROWD�LO� OHWWR�H�OH�URFFH�VWHVVH�FRQVHQWRQR�DOO·DFTXD�GL�PXRYHUVL�LQ�
PDQLHUD�ULWPLFD�SUHVHUYDQGR�OD�VXD�TXDOLWj��
/D� FDSDFLWj� FUHDWLYD� GHOO·DFTXD� VL� q� YLVWD� HVVHUH� XQD� GHOOH�
FDUDWWHULVWLFKH�IRQGDPHQWDOL�SHU�OD�JHQHUD]LRQH�GHOOH�IRUPH�QDWXUDOL��
GDOOH�FHOOXOH�DOOH�VRYUDVWUXWWXUH�RUJDQLFKH�FKH�VHPEUDQR�DYHUH�FRPH�
LQWUDSSRODWR�LO�PRYLPHQWR�DUFKHWLSLFR�GHOO·DFTXD�

&RP·q� SRVVLELOH� WUDVIHULUH� TXHVWH� FRQRVFHQ]H� VX� XQ� OLYHOOR� SL��
SUDJPDWLFR�GL�WUDWWDPHQWR�H�XWLOL]]R�GHOO·DFTXD�D�OLYHOOR�GRPHVWLFR"�

,O� 6LVWHPD� &DVD� YLHQH� TXL� WUDWWDWR� FRPH� XQ� ´RUJDQLVPRµ� LQ� FXL�
DYYHQJRQR�GHWHUPLQDWH�D]LRQL� OHJDWH�DO�YLYHUH�TXRWLGLDQR�� O·DFTXD�
ÁXLVFH�DOO·LQWHUQR�VXR�LQWHUQR�ULJHQHUDQGRVL�H�PRGLÀFDQGRVL�LQ�EDVH�
DOOH�TXDOLWj�VSHFLÀFKH�FKH�GHYH�DYHUH�SHU�RJQL�VLQJROD�DWWLYLWj�

�
,GHDOPHQWH� LO� QXRYR� VLVWHPD� FDVD� XWLOL]]D� O·DFTXD� GHO� WHUULWRULR� H�
TXLQGL� VL� DGDWWD� DOO·DPELHQWH� LQ� FXL� ´YLYHµ� LQVWDXUDQGR� XQD� VWUHWWD�
FRQQHVVLRQH�FRQ�OH�ULVRUVH�ORFDOL��
,Q�EDVH�DOOH�ULVRUVH�LGULFKH�GLVSRQLELOL�H�DOOD�ORUR�TXDOLWj�VYROJH�D]LRQL�
VSHFLÀFKH�FDUDWWHUL]]DQGR�LO�YLYHUH�GRPHVWLFR��

PRELIEVO 
DALL’AMBIENTE UTILIZZO RILASCIO 

NELL’AMBIENTE

ACQUA DI 
FALDA

ACQUA DI 
SUPERFICIE

ACQUA DI 
SORGENTE
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/H� DFTXH� ´JULJLHµ� SURYHQLHQWL� GDOOH� YDULH� DWWLYLWj� YHQJRQR� TXL�
ULXWLOL]]DWH� SHU� QXRYH� DWWLYLWj� DWWUDYHUVR� WUDWWDPHQWL� GL� WLSR� ÀVLFR� H�
ELRORJLFR�IXQ]LRQDOL�DOOD�VXD�ULJHQHUD]LRQH���
/D� TXDOLWj� ULFKLHVWD� DOO·DFTXD� LQ� XVFLWD� GDL� YDUL� SURFHVVL� LQÁXHQ]D�
TXLQGL�LO�WLSR�GL�WUDWWDPHQWR�H�LO�SURFHVVR�VWHVVR��

/·DFTXD� q� LO� VRJJHWWR� SULQFLSDOH� FKH� GHWWD� OH� UHJROH� H� LQÁXHQ]D� L�
SURFHVVL�H�L�WUDWWDPHQWL�FRQ�FXL�YLHQH�XWLOL]]DWD�H�ULXWLOL]]DWD�DOO·LQWHUQR�
GHO�VLVWHPD�FDVD����

/·DFTXD� LQ� XVFLWD� DYUj� LQ� TXHVWR� FDVR� XQD� TXDOLWj� GLIIHUHQWH�
GDOO·DFTXD�LQ�LQJUHVVR��PD�QRQ�LQIHULRUH��/·RELHWWLYR�q��LQIDWWL��TXHOOR�GL�
YDORUL]]DUH�OH�SURSULHWj�VSHFLÀFKH�GHOO·DFTXD�SHU�OH�VLQJROH�DWWLYLWj�H�
DO�WHPSR�VWHVVR�GDUH�OD�SRVVLELOLWj�DOO·DFTXD�GL�ULJHQHUDUVL�DWWUDYHUVR�
XQ�PRYLPHQWR�OLEHUR�H�ULWPLFR���

4XHVWD� WHVL� GL�'RWWRUDWR� SRQH� TXLQGL� OH� EDVL� SHU� OD� SURJHWWD]LRQH�
GHL�ÁXVVL�GL�DFTXD�DOO·LQWHUQR�GHO�6LVWHPD�&DVD�LQGLYLGXDQGR�DOFXQH�
WHFQRORJLH� DWWH� D� IDYRULUH� O·DXWRGHSXUD]LRQH� H� O·DXWRUJDQL]]D]LRQH�

TRATTAMENTO 
DI RIUTILIZZO

RETE IDRICA

FOGNATURA

6,78$=,21(�$778$/(9 ,6,21(�6,67(0,&$
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GHOO·DFTXD�VWHVVD��
7XWWDYLD�� QRQ� VL� DSSURIRQGLVFRQR� TXL� OH� DSSOLFD]LRQL� SUDWLFKH� FKH�
VDUDQQR�VYLOXSSDWH�D� OLYHOOR�SURJHWWXDOH�QHOOH�VLWXD]LRQL�VSHFLÀFKH��
PD�FL�VL�OLPLWD�DG�LSRWL]]DUH�LQ�YLD�VFKHPDWLFD�DOFXQL�SRVVLELOL�FDPSL�
DSSOLFDWLYL�GHOOD�YRUWH[�WHFKQRORJ\�H�GHOOD�SXULÀFD]LRQH�PHGLDQWH�LO�
IHQRPHQR�GHOO·([FOXVLRQ�=RQH����

'L� VHJXLWR� VL� SURSRQH� XQ� SRVVLELOH� VFKHPD� GHO� 6LVWHPD� &DVD�
FRQFHSLWR�FRPH�XQ�VLVWHPD�RUJDQLFR�LQ�FXL�O·DFTXD�KD�OD�FDSDFLWj�GL�
GLVHJQDUH�L�SURSUL�ÁXVVL�
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CASI STUDIO

'XUDQWH�OD�IDVH�GL�ULFHUFD�VRQR�VWDWL�YLVLWDWL�H�DQDOL]]DWL�DOFXQL�FDVL�
VWXGLR�GL�SDUWLFRODUH�LQWHUHVVH�FRPH�ULSRUWDWR�GL�VHJXLWR�

$3352&&,2��6,67(0,&2�$//$�&$6$�
&,5&21'$5,$/(�/258662�&278*12
6L� GHVFULYH� EUHYHPHQWHLO� O·DSSOLFD]LRQH� GHOO·DSSURFFLR� VLVWHPLFR��
DOOD� ´&DVD�&LUFRQGDULDOH� /RUXVVR� H�&RWXJQRµ� GL�7RULQR� VYLOXSSDWR�
GDO�*UXSSR�GL�5LFHUFD�GL�6LVWHPL�$SHUWL�GXUDQWH�O·DQQR�DFFDGHPLFR�
����������� ,Q� SDUWLFRODUH� VL� GHVFULYH� EUHYHPHQWH� OR� VFKHPD� FKH�
GHVFULYH�OD�VLWXD]LRQH�DWWXDOH�GHO�VLVWHPD�DFTXH�LQGLYLGXDWR�JUD]LH�
DO�ULOLHYR�ROLVWLFR�H�OD�SURSRVWD�GL�ULSURJHWWD]LRQH�GHL�ÁXVVL�GL�DFTXD�
LQ�FKLDYH�VLVWHPLFD��

6LWXD]LRQH�DWWXDOH
�'XUDQWH�LO�5LOLHYR�2OLVWLFR�q�VWDWD�HODERUDWD�XQD�́ IRWRJUDÀDµ�GHOO·DWWXDOH�
ÁXVVR�GHOO·DFTXD�DOO·LQWHUQR�GHO�&DUFHUH�́ &DVD�&LUFRQGDULDOH�/RUXVVR�
H�&RWXJQRµ�GL�7RULQR�

ACQUA
DEPURATA

ACQUA
POTABILE

ACQUA DI 
SUPERFICIE

72% CUCINA

4,5% PULIZIA 
PERSONALE

1,5% PULIZIA 
DOMESTICA

4% WC

8% IRRIGAZIONE 
SPAZI VERDI

ACQUA DI 
POZZO

ACQUE
GRIGIE

ACQUE
NERE

AZIONEINPUT OUTPUT

FANGHI2.740 m3/giorno

1.973 m3/giorno

123 m3/giorno

41 m3/giorno

110 m3/giorno

219 m3/giorno

110 m3/giorno

circa 2.350 m3/giorno

6LVWHPD�DFTXH�DWWXDOH�GHOOD�´&DVD�
&LUFRQGDULDOH�/RUXVVR�H�&RWXJQRµ�GL�7RULQR



ALLEGATO 6

���
Casi studio

&RPH�HYLGHQ]LDWR�JUDÀFDPHQWH� LO�FRQVXPR�GL�DFTXD�SRWDELOH�q�GL�
FLUFD�������P3�DO�JLRUQR�GHVWLQDWL�SULQFLSDOPHQWH�DOOH�RSHUD]LRQL�GL�
SUHSDUD]LRQH� GHO� FLER� H� GHOOH� EHYDQGH� ��������� /H� DFTXH� UHÁXH��
FKH�VLDQR�HVVH� ´JULJLHµ�R� ´QHUHµ� YHQJRQR�FRQYRJOLDWH�QHO� VLVWHPD�
IRJQDULR�

9LVLRQH�6LVWHPLFD
,O� SURJHWWR� (ODERUDWR� GXUDQWH� LO� &RUVR� GL� 6WXGL� LQ� 6LVWHPL� $SHUWL��
SUHYHGH� XQD� ULGX]LRQH� GHOO·DFTXD� SRWDELOH� XWLOL]]DWD� DOO·LQWHUQR�
GHO� &DUFHUH� ´&DVD� &LUFRQGDULDOH� /RUXVVR� H� &RWXJQRµ� GL� 7RULQR�
LQWURGXFHQGR�GHL� WUDWWDPHQWL� ÀVLFR�ELRORJLFL� LQ�JUDGR�GL� UHFXSHUDUH�
OH� DFTXH� JULJLH� H� QHUH� ULXWLOL]]DELOL� SHU� RSHUD]LRQL� LQ� FXL� QRQ� q�
VWUHWWDPHQWH�QHFHVVDULD�XQD�TXDOLWj�GL�DFTXD�´SRWDELOHµ�

6RQR�VWDWH�LGHQWLÀFDWH�LQ�TXHVWR�PRGR�GLIIHUHQWL�TXDOLWj�GHOO·DFTXD�
D� VHFRQGD� GHOOD� IXQ]LRQH� FKH� HVVD� GHYH� VYROJHUH� DOO·LQWHUQR� GHO�
VLVWHPD�SURJHWWDQGR�D�SULRUL�LO�ÁXVVR�FKH�TXHVWD�VHJXLUj�DWWUDYHUVR�
OH�GLYHUVH�DWWLYLWj�GHO�VLVWHPD�

ACQUA
POTABILE

ACQUA
PIOVANA

ACQUA DI 
SUPERFICIE

ACQUA DI 
POZZO

CUCINA

FILTRO 
BIOLOGICO

TRATTAMENTO 
CON ALGHE

TRATTAMENTO 
URINE

COMPOSTIERA

SAPONIFICAZIONE

COLTIVAZIONE

COLTURA 
IDROPONICAITTICOLTURA

TRATTAMENTO 
UV

FITODEPURAZIONE

PULIZIA CIBO

1.990 m3/giorno

24 m3/giorno

LAVANDINO

PULIZIA
DOMESTICA

41 m3/giorno

DOCCIA
144 m3/giorno

199 m3/giorno

500 m3/giorno

288 m3/giorno

PULIZIA CORPO
144 m3/giorno

PULIZIA 
SUPERFICI

72 m3/giorno

RISCIACQUO

WC AMMINISTRAZIONE

24 m3/giorno

PULIZIA 
VESTITI
24 m3/giorno

WC STANZE
72 m3/giorno

TRATTAMENTO 
BIOLOGICO

����S+�8

����S+�8

����S+�8

����S+��

S+���5

S+���5

S+���5

S+���5

S+���5

2.065 m3/giorno

- 25%

1XRYR�6LVWHPD�DFTXH�VHFRQGR�
O·DSSURFFLR�6LVWHPLFR�GHOOD�´&DVD�

&LUFRQGDULDOH�/RUXVVR�H�&RWXJQRµ�GL�
7RULQR
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/D�TXDOLWj�GHOO·DFTXD�GL�RXWSXW�GLSHQGH� IRUWHPHQWH�GDOOD�TXDOLWj�GL�
DFTXD�GL� LQSXW� H� GDOOD� IXQ]LRQH� FKH�TXHVWD� VYROJHUj� H� GDOOH� DOWUH�
VRVWDQ]H�FRQ�FXL�YHUUj�LQ�FRQWDWWR��GHWHUJHQWL��UHVLGXL�RUJDQLFL��HWF����
3URJHWWDQGR�LQ�TXHVW·RWWLFD�q�SRVVLELOH�YDORUL]]DUH�OH�GLYHUVH�TXDOLWj�
GHOO·DFTXD�DWWUDYHUVR�O·LQWHUR�ÁXVVR�GHO�VLVWHPD�

$1'(56�1<48,67
'L�VHJXLWR�VL�ULSRUWD�O·DQDOLVL�FRQGRWWD�VXOOH�WHRULH�H�VXOOH�DSSOLFD]LRQL�
GHOO·$UFKLWHWWR� VYHGHVH�$QGHUV� 1\TXLVW� FKH� DEEUDFFLD� O·DSSURFFLR�
6LVWHPLFR�XWLOL]]DWR�LQ�TXHVW·DWWLYLWj�GL�5LFHUFD��
,O� FDVR� VWXGLR� q� WXWWDYLD� LQVHULWR� LQ� TXHVWD� VH]LRQH� LQ� TXDQWR��
QRQRVWDQWH� O·DSSURFFLR� VLVWHPLFR� FRQ� FXL� YLHQH� WUDWWDWR� LO� VLVWHPD�
FDVD�� OH� VROX]LRQL� DGRWWDWH� ULHQWUDQR� LQ� XQD� VLWXD]LRQH� DQFRUD�
WUDQVLWRULD� FKH� QRQ� SUHYHGH� XQ� DSSURFFLR� VSHFLÀFR� DOOH� TXDOLWj�
FRPSOHVVLYH�GHOO·DFTXD�WUDWWDWH�LQ�TXHVWD�WHVL��

1\TXLVW�KD�LQWUDSUHVR��LQIDWWL��GD�GLYHUVL�DQQL�OD�VWUDGD�GHOO·DUFKLWHWWXUD�
VRVWHQLELOH�� VYLOXSSDQGR� FRQFHWWL� ULDVVXPLELOL� FRQ� WHUPLQL� TXDOL�
´*UHHQ�%XLOGLQJµ�DQG�´*UHHQ�3ODQQLQJµ�ɑ
/D�YLVLRQH�VLVWHPLFD�OR�SRUWD�D�SURJHWWDUH�HFR�DELWD]LRQL�FRPH�XQLWj�
DELWDWLYH�GL�SLFFROL�YLOODJJL�D�OLYHOOR�ORFDOH�H�LSRWL]]DUH�O·XUEDQL]]D]LRQH�
GL� FLWWj� VRVWHQLELOL�� LQWHJUDWH� FRQ� LO� WHUULWRULR�� LQ� XQD� SURVSHWWLYD�
JOREDOH�

'DO�3HQVLHUR�/LQHDUH�DO�3HQVLHUR�&LUFRODUH
3HU� FRPSUHQGHUH� L� SURJHWWL� GL� $QGHUV� 1\TXLVW� q� QHFHVVDULR�
VRIIHUPDUVL�VXOOD�ÀORVRÀD�FKH�OL�KD�FRQFHSLWL��
(·�RSSRUWXQR��LQIDWWL��DSSURIRQGLUH�OD�GLVWLQ]LRQH�WUD�SHQVLHUR�OLQHDUH�
H� SHQVLHUR� FLUFRODUH� FKH� FDUDWWHUL]]D� LO� VXR� SHQVLHUR� SURJHWWXDOH��
FRPH�SDUWH�GL�XQ�DSSURFFLR�GL�'HVLJQ�6LVWHPLFR��
6L�ULSRUWD�GL�VHJXLWR�XQ�EUHYH�VXQWR�GHO�SHQVLHUR�GL�$QGHUV�1\TXLVW�
ULVSHWWR�DOOD�VXD�FRQFH]LRQH�GL�FLWWj�HFRORJLFD�H�DOOH�OLQHH�JXLGD�SHU�
UDJJLXQJHUH�XQ�VLVWHPD�XUEDQR�LQWHJUDWR�FRQ�O·DPELHQWH�

,O�SHQVLHUR�OLQHDUH�KD�OD�VXD�RULJLQH�QHOOD�VRFLHWj�LQGXVWULDOL]]DWD�H�
GLVSRQH�GL�XQ�VLVWHPD�D�ODUJD�VFDOD��
(·�O·LQWHUD�FRPXQLWj�FKH�GHYH�JHVWLUH�JOL�VFDUWL�GL�SURGX]LRQH�H��SHU�
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PRODUZIONE CONSUMO SCARTO

SCARTI

MATERIE PRIME

ENERGIA

LAVORO

La società industriale di oggi

INQUINAMENTO

PRODUZIONE

PERDITA DI ENERGIA

Città moderna
industria moderna

VSLHJDUH� OH� LQFRQJUXHQ]H�H� OH�SUREOHPDWLFKH�GHOOD� FLWWj� FRQFHSLWD�
LQ� PDQLHUD� OLQHDUH�� 1\TXLVW� VFHJOLH� FRPH� PHWUR� GL� SDUDJRQH� LO�
IRUPLFDLR��
(VVR��LQIDWWL��VIUXWWD�VROR�O·HQHUJLD�IRUQLWDJOL�GDO�VROH��GDOOD�IRWRVLQWHVL�
H�GDOOD�YLWD�ELRORJLFD�H�QRQ�SURGXFH�ULÀXWL��PHQWUH�JOL�RXWSXW�SURGRWWL�
GDOOH�VLQJROH�IRUPLFKH�VRQR�SDUWH�SHU�O·LQL]LR�GL�XQD�QXRYD�YLWD��
,O� VLVWHPD� DWWXDOH� LQYHFH� SUHOHYD� XQD� JUDQ� TXDQWLWj� GL� ULVRUVH� GDO�
WHUULWRULR�� OH� WUDVIRUPD�H� OH�FRQVXPD��JHQHUDQGR�GHJOL�VFDUWL� OXQJR�
WXWWD�OD�ÀOLHUD�

/H�FLWWj�PRGHUQH��D�GLIIHUHQ]D�GHL�IRUPLFDL��QRQ�VRQR�DXWRVXIÀFLHQWL�
H��SHU�VRSUDYYLYHUH��KDQQR�ELVRJQR�GL�XQ�FRQWLQXR� ULIRUQLPHQWR�GL�
HQHUJLD��DFTXD��H�PDWHULH�SULPH��
1\TXLVW� DUULYD� D� GHÀQLUH� OD� FLWWj� FRPH� XQD� ´ERPED� HFRORJLFDµ�
GDQQRVD�SHU�O·DPELHQWH�SHUFKp�SURGXFH�XQD�JUDQGH�TXDQWLWj�GL�JDV�
GDQQRVL�SHU�OR�VWUDWR�GL�R]RQR�FKH�QRQ�SHUPHWWRQR�DOO·HFRVLVWHPD�GL�
FRQYHUWLUH�O·HQHUJLD�VRODUH�LQ�ELRPDVVD��
/H� IRJQH� LQTXLQDQR� OH� IDOGH�DFTXLIHUH�FRQ�EDWWHUL�� YLUXV��SROYHUL�GL�
PHWDOOR�H�PDWHULDOL�RUJDQLFL�

1\TXLVW� DQDOL]]D� TXHOOL� FKH� VHFRQGR� OXL� VRQR� L� SULQFLSDOL� SUREOHPL�
GHOO·DWWXDOH�VLVWHPD�VRFLDOH�ULIHULWR�LQ�SDUWLFRODUH�DOO·DPELWR�FLWWDGLQR�ɑ
$�TXHVWR�SURSRVLWR�ID�QRWDUH�FRPH�L�FRQVXPL�GL�HQHUJLD�DXPHQWLQR�
VHQ]D� FKH� VL� WURYLQR� DGHJXDWH� VROX]LRQL� DOOD� VRVWLWX]LRQH� GL�
FRPEXVWLELOL�IRVVLOL��
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,QROWUH� OH�FLWWj�VRQR�VYLOXSSDWH� LQ�PRGR�FKH�FDVD�� ODYRUR�H� WHPSR�
OLEHUR� VLDQR� GLVWDQWL�� IDYRUHQGR� O·XVR� GL� DXWRPRELOL�� DOLPHQWDWH� GD�
FRPEXVWLELOL�IRVVLOL��H�GL�PH]]L�SXEEOLFL�
/H�SHUVRQH�QRQ�YHQJRQR�HGXFDWH�D�FDSLUH�FRPH�XVDUH�LQ�PRGR�SL��
HIÀFLHQWH�OH�FDVH�H�OH�FLWWj��F·q�XQD�VFDUVD�DWWHQ]LRQH�DO�ULVSDUPLR�
HQHUJHWLFR� H� DOOD� UDFFROWD� GLIIHUHQ]LDWD�ɑ,� PHWRGL� GL� FRVWUX]LRQH�
H� ULVWUXWWXUD]LRQH� GHOOH� FDVH� VRQR� GDWDWL� H� SRFR� HIÀFLHQWL�� EDVDWL�
XQLFDPHQWH�VXOOD�SROLWLFD�GHOO·DEEDWWLPHQWR�GHL�FRVWL��

/D� WHRULD� GL� FUHVFLWD� EDVDWD� VXO� 3,/� QRQ� FRLQFLGH� FRQ� L� SULQFLSL�
IRQGDPHQWDOL� GHOO·HFRORJLD�� 9L� q� XQD� VFDUVD� FRQRVFHQ]D� VXOOD�
FRQVLVWHQ]D�H�VXOOD�SURYHQLHQ]D�GHO�FLER�FKH�PDQJLDPR�ɑ
*OL�DELWDQWL�KDQQR�SRFD�LQÁXHQ]D�QHOOD�SURJHWWD]LRQH�GL�FDVH��FLWWj�
H� SDHVL� H� FL� VRQR� SRFKH� RFFDVLRQL� GL� LQFRQWUR� SHU� FRQGLYLGHUH� OH�
SURSULH�FRQRVFHQ]H�SHUVRQDOL�

,O�SHQVLHUR�FLUFRODUH�H�OD�FLWWj�LQWHVD�LQ�WDO�VHQVR�WUDJJRQR�LVSLUD]LRQH�
GDOO·RVVHUYD]LRQH�GHO�IXQ]LRQDPHQWR�GHO�IRUPLFDLR��OD�FXL�HVLVWHQ]D�
HG�HIÀFLHQ]D�VL�EDVDQR�VXOO·HQHUJLD�VRODUH��VXOOD�IRWRVLQWHVL�H�VXOOD�
YLWD�ELRORJLFD��
(·� XQ� VLVWHPD� VX� SLFFROD� VFDOD�ɑJOL� DELWDQWL� VL� SUHQGRQR� FXUD� GHJOL�
RXWSXW�H�OL�ULXWLOL]]DQR�LQ�QXRYH�DWWLYLWj�

6HFRQGR�1\TXLVW��SROLWLFD�HG�DUFKLWHWWL�GRYUHEEHUR�LQL]LDUH�GD�VXELWR�
D� SLDQLÀFDUH� LQVLHPH� LQ� PRGR� GD� ULXVFLUH� D� ELODQFLDUH� HVLJHQ]H�
XPDQH�FRQ�HVLJHQ]H�DPELHQWDOL���IDYRUHQGR�FRVu�OD�ELRGLYHUVLWj�ɑ
,O�PRGHOOR�GHOOR�VYLOXSSR�GHOOH�QXRYH�FLWWj�SURSRVWR�GD�1\TXLVW�SXz�
HVVHUH�HVWHVR�DG�XQ�PRGHOOR�GL�6RFLHWj�6RVWHQLELOH�

PRODUZIONE

CONSUMO

RICICLO
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/D� FLWWj� GRYUj� LQWHUDJLUH� FRQ� OH� DUHH� UXUDOL� FLUFRVWDQWL�ɑ/H� JUDQGL�
FRPSDJQLH�GL�GLVWULEX]LRQH�GHYRQR�DFTXLVWDUH�QHL�PHUFDWL�ORFDOL��
(·� QHFHVVDULR� ULGXUUH� OD� GLSHQGHQ]D� HQHUJHWLFD� H� GDO� SHWUROLR�
UHQGHQGR�SL��HIÀFLHQWL�JOL�HGLÀFL�H�L�VHUYL]L��FDPELDUH�LO�VLVWHPD�GHL�
WUDVSRUWL�SHU�IDYRULUH�O·XWLOL]]R�GHOOD�ELFLFOHWWD�H�GHL�PH]]L�SXEEOLFL��

,�SLDQL�VWUDWHJLFL�GRYUHEEHUR�HVVHUH�SRQGHUDWL�YDOXWDQGR� L�EHQHÀFL�
VXO� OXQJR� SHULRGR� H� FRLQYROJHQGR� GLUHWWDPHQWH� OD� FLWWDGLQDQ]D�
DWWUDYHUVR�XQD�SURJHWWD]LRQH�SDUWHFLSDWD��FKH�PHWWD�LQ�FRQGLYLVLRQH�
OH�FRQRVFHQ]H�GHL�FLWWDGLQL�SHU�PLJOLRUDUH�O·DPELHQWH�LQ�FXL�YLYRQR�H�
FRQVHJXHQWHPHQWH�LO�EHQHVVHUH�JHQHUDOH�

1\TXLVW�LSRWL]]D�TXLQGL�XQD�VRFLHWj�XUEDQD�GHO�IXWXUR�LQ�FXL�LO�UHGGLWR�
GHULYDWR� GDOO·DJULFROWXUD� VHUYLUj� FRPH� DWWUDWWLYD� YHUVR� SRWHQ]LDOL�
LQYHVWLWRUL�H�JOL�DELWDQWL�DYUDQQR�OD�SRVVLELOLWj�GL�DFTXLVWDUH�JOL�DOLPHQWL�
D�SUH]]L�SL��HFRQRPLFL��

*OL� VFDUWL� SRWUDQQR� HVVHUH� XWLOL]]DWL� SHU� SURGXUUH� HQHUJLD� R� FRPH�
FLER�SHU� O·DOOHYDPHQWR��GLPLQXLUj� O·HQHUJLD�XWLOL]]DWD�QHL� WUDVSRUWL�H�
LQ�DJULFROWXUD�H�OH�DFTXH�UHÁXH�VDUDQQR�WUDWWDWH�FRQ�VLVWHPL�QDWXUDOL�
�ÀWRGHSXUD]LRQH��OLYLQJ�PDFKLQH��HWF���SHU�HVVHUH�ULXWLOL]]DWH�

SCARTI

MATERIE PRIME

ENERGIA

LAVORO

La società del futuro

PRODUZIONE

PERDITA DI ENERGIA

Città del futuro
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/H�FDVH�SULYDWH
,O� ODYRUR� GL� 1\TXLVW�� FRPH� DQWLFLSDWR�� q� VWDWR� VFHOWR� FRPH� FDVR�
VWXGLR� VLD� SHU� O·LQWHUHVVDQWH� DSSURFFLR� PHWRGRORJLFR� FRQIRUPH�
DOO·RULHQWDPHQWR�GHO�'HVLJQ�6LVWHPLFR�TXL�DGRWWDWR��FKH�SHU�O·DQDOLVL�
GHO� VLVWHPD� FDVD� GD� OXL� SURJHWWDWR� H� DSSOLFDWR� D� GLIIHUHQWL� DPELWL��
GDOO·XQLWj�DELWDWLYD�VLQJROD��DL�ORFDOL�FRPPHUFLDOL��DJOL�HGLÀFL�VFRODVWLFL��
HWF�

6L�ID�TXL�ULIHULPHQWR��LQ�PDQLHUD�VSHFLÀFD��DOOD�VLQJROD�XQLWj�DELWDWLYD�
H�LQ�SDUWLFRODUH�DOOD�VXD�DELWD]LRQH�SULYDWD��SURJHWWDWD�H�FRVWUXLWD�LQ�
DFFRUGR�FRQ�L�SULQFLSL�GHOO·DSSURFFLR�FLUFRODUH�LQ�FXL�L�ÁXVVL�GL�HQHUJLD��
DFTXD�� DULD� H� PDWHULDOL� VRQR� WUDWWDWL� H� UHLPPHVVL� QHOO·DPELHQWH�
OLPLWDQGR�JOL�VSUHFKL�H�JOL�VFDUWL��

,O�SURJHWWR�GHOO·HFR�FDVD�q�VWDWR�UHDOL]]DWR�GDOO·DUFKLWHWWR�VYHGHVH�FRQ�
O·LQWHQWR�GL�GLPRVWUDUH�DOO·RSLQLRQH�SXEEOLFD�FRPH�VLD�SRVVLELOH�YLYHUH�
LQ� PRGR� HFR�VRVWHQLELOH�� JUD]LH� DOO·XWLOL]]R� GL� WHFQLFKH� FRVWUXWWLYH�
VHPSOLFL�HG�HFRQRPLFKH��
4XHVWR� SURJHWWR� ULJXDUGD�� LQIDWWL�� OD� UHDOL]]D]LRQH� GHOO·DELWD]LRQH�
SHUVRQDOH�GL�1\TXLVW�H�UDSSUHVHQWD�O·HVWHUQDOL]]D]LRQH�ÀVLFD�GHO�VXR�
DSSURFFLR�SURJHWWXDOH��
/D� FDVD� q� SURWHWWD� SHU� WUH� ODWL� GD� WHUUDSLHQL� FKH� IDYRULVFRQR� OD�
FRLEHQWD]LRQH�� PHQWUH� LO� WHWWR� YHUGH� YLHQH� XWLOL]]DWR� DQFKH� FRPH�
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RUWR��
4XHVWD�VROX]LRQH�q�VWDWD�VFHOWD�SHUFKp� OD� WHPSHUDWXUD�VRWWR� WHUUD�
QRQ�VFHQGH�PDL�VRWWR�L����DQFKH�GXUDQWH�O·LQYHUQR�H��GL�FRQVHJXHQ]D��
O·DULD�DOO·LQWHUQR�GHOO·DELWD]LRQH�GHYH�HVVHUH�ULVFDOGDWD�VRODPHQWH�GL�
��������SHU�HVVHUH�SRUWDWD�DOOD�WHPSHUDWXUD�RWWLPDOH��
/D� SUHVHQ]D� GHOOD� QHYH� GXUDQWH� O·LQYHUQR� PLJOLRUD� XOWHULRUPHQWH�
O·LVRODPHQWR�WHUPLFR��,Q�HVWDWH��DO�FRQWUDULR��O·DPELHQWH�VL�PDQWLHQH�
IUHVFR�ɑ/·DELWD]LRQH�VL�HVWHQGH�SHU�����PT�H�FRQVXPD�����GHOO·HQHUJLD�
GL�XQ·DELWD]LRQH�WUDGL]LRQDOH��

,O� VLVWHPD� GL� YHQWLOD]LRQH� DOO·LQWHUQR� GHOOD� FDVD� q� JDUDQWLWR� GD� XQ�
FDPLQR�VRODUH�H�GLVWULEXLWR�QHL� ORFDOL�SHU�PH]]R�GL�JUDQGL�YHQWROH��
/DVFLDQGR� OD� FDVD� GLVDELWDWD� LQ� LQYHUQR� SHU� GXH� VHWWLPDQH� VHQ]D�
LO�ULVFDOGDPHQWR�DFFHVR�� OD�WHPSHUDWXUD�LQWHUQD�ULPDUUj�FRVWDQWH�D�
�����DQFKH�VH�IXRUL�FL�VRQR�²������
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8Q�FRQWULEXWR�XOWHULRUH�DOO·DXPHQWR�GHOOD�WHPSHUDWXUD�LQWHUQD�YLHQH�
IRUQLWR�GDO�FDORUH�SURGRWWR�GDOO·HQHUJLD�VRODUH�LQ�PRGR�SDVVLYR�H�GDO�
FDPLQR�D�OHJQD�DG�DOWD�HIÀFLHQ]D�ɑ3HU�JDUDQWLUH�O·DFTXD�FDOGD�YLHQH�
XWLOL]]DWR�XQ�ERLOHU�ULVFDOGDWR�JUD]LH�DL�SDQQHOOL�VRODUL�FKH��IRUQLVFRQR�
DOOD� IDPLJOLD� HQHUJLD� VXIÀFLHQWH� SHU� DYHUH� DFTXD� FDOGD� �� PHVL�
DOO·DQQR�

,O�ÁXVVR�LGULFR�DOO·LQWHUQR�GHOOD�FDVD�q�JHVWLWR�LQ�PRGR�GD�WUDWWDUH�OH�
DFTXH� JULJLH� H� OH� DFTXH�PHWHRULFKH�PHGLDQWH� ÀOWUD]LRQH� UDSLGD� H�
ÀWRGHSXUD]LRQH��SHU�XQ�ORUR�ULXWLOL]]R�QHOO·LUULJD]LRQH�GHOO·RUWR��
/·DELWD]LRQH�q�LQROWUH�GRWDWD�GL�GU\�WRLOHW�FRQ�OD�SRVVLELOLWj�GL�VHSDUDUH�
OH�XULQH�GDOOH�IHFL��
/H�XULQH�VRQR� UH�LPPHVVH��GLOXLWH�FRQ����SDUWL�GL�DFTXD�HG�XVDWH�
FRPH�IHUWLOL]]DQWH�PHQWUH�OH�IHFL�GLYHQWDQR�FRQFLPH�WUDVIRUPDWR�GDL�
YHUPL�FKH�SURGXFRQR�LO�WHUULFFLR��

8Q�HVVHUH�XPDQR�DQQXDOPHQWH�SURGXFH�FLUFD���.J�GL�LGURJHQR����.J�
GL�IRVIRUR�H���NJ�GL�SRWDVVLR�FKH�UDSSUHVHQWDQR�JOL�VWHVVL�IHUWLOL]]DQWL�
GL�FXL�KDQQR�ELVRJQR�����P�GL�WHUUHQR�FROWLYDELOH�QHO�1RUG�(XURSD�

$&48('2772�GL�*,8%,$6&2
,O� FDVR� VWXGLR� DQDOL]]DWR� ULJXDUGD� LO� WUDWWDPHQWR� GL� SUHOLHYR� H�
SRWDELOL]]D]LRQH� GHOO·DFTXD� GHOO·DFTXHGRWWR� GHO� &RPXQH� GL�
*LXELDVFR��
*LXELDVFR�q�XQ�SDHVH�GL�FLUFD������DELWDQWL�VLWXDWR�WUD�OH�PRQWDJQH�
GHO�&DQWRQ�7LFLQR�6YL]]HUR�

1HL� SULPL� DQQL� QRYDQWD� VRQR� VWDWH� ULPHVVH� LQ� HVHUFL]LR� DOFXQH�
VRUJHQWL�VLWXDWH�DOO·LQJUHVVR�GHOOD�YDOOH�0RUREELD��DQGDQGR�LQ�TXHVWR�
PRGR�DG�DXPHQWDUH�LO�SUHOLHYR�LGULFR�VXO�WHUULWRULR�DIÀGDWR�LQ�SDUWH�DG�
DFTXD�GL�IDOGD��
/·DFTXD�GHOOH�VRUJHQWL�KD�XQD�EXRQD�TXDOLWj�SHU�LO�FRQVXPR�XPDQR��
3HU�SUHFDX]LRQH�YLHQH�VRWWRSRVWD�DG�XQ�WUDWWDPHQWR�GL�GLVLQIH]LRQH�
PHGLDQWH�UDJJL�89�

/·DFTXD�SRWDELOH�GLVWULEXLWD�DWWUDYHUVR�OD�UHWH�GL�*LXELDVFR�VRGGLVID�
L� UHTXLVLWL� GL� SRWDELOLWj� LQ� EDVH� D� TXDQWR� VWDELOLWR� GDOO·2UGLQDQ]D�
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IHGHUDOH�VXOOH�GHUUDWH�DOLPHQWDUL�
/·LQJHJQHU� 7L]LDQR� 3DROLQL� VL� q� RFFXSDWR� GL� JHVWLUH� O·,PSLDQWR� GL�
SUHOLHYR� GHOO·DFTXD� GL� VRUJHQWH� GHO� VXR� DFFXPXOR� D� YDOOH� H� GHOOD�
GLVWULEX]LRQH�DWWUDYHUVR�OD�UHWH�LGULFD��
/·DFTXD� GL� FLDVFXQD� VRUJHQWH� �FLUFD� ���� YLHQH� LQFDQDODWD� LQ� XQ�
SR]]HWWR�LQ�FHPHQWR�DUPDWR�FRQ�WXER�ÀOWUDQWH�LQ�DFFLDLR�LQR[�H�TXLQGL�
VRWWRSRVWD�D�VWHULOL]]D]LRQH�PHGLDQWH�UDJJL�89�

$� TXHVWR� SXQWR� O·DFTXD� SRWDELOH� YLHQH� LQGLUL]]DWD� DWWUDYHUVR� XQD�
FRQGRWWD�IRU]DWD�DO�EDFLQR�GL�DFFXPXOR��
3ULPD�GHOOH�GXH�FDPHUH�GHO�EDFLQR�GL�DFFXPXOR�q�SRVWD�XQD�WXUELQD�
FRQ�OD�TXDOH�YLHQH�SURGRWWD�HQHUJLD�HOHWWULFD�
/·LQJHJQHU�3DROLQL�KD�RVVHUYDWR��DWWUDYHUVR�XQ·DQDOLVL�FULVWDOORJUDÀFD�
GHOO·DFTXD�� OD� PRGLÀFD]LRQH� GHOOD� VWUXWWXUD� PROHFRODUH� GHOO·DFTXD�
SULPD�H�GRSR�LO�SDVVDJJLR�QHOOD�WXUELQD��

(·�VWDWR�TXLQGL� LQVWDOODWR�XQ�VLVWHPD�GL�)ORZ�)RUP�FRPSRVWR�GD���
EDWWHULH� GL� �� YDVFKH� FLDVFXQD� LQ� XVFLWD� GDOOD� WXUELQD� H� SULPD� GHO�
EDFLQR�GL�DFFXPXOR�H�GHOO·LPPLVVLRQH�QHOOD�UHWH�LGULFD�
/H�YDVFKH�VRQR�RVFXUDWH�GD�XQ�SDQQHOOR�FKH�HYLWD�TXLQGL�O·HYHQWXDOH�
SUROLIHUD]LRQH�GL�DOJKH�

*UD]LH� DO�PRYLPHQWR� FUHDWR� GD� TXHVWH� YDVFKH�� O·DFTXD� ULDVVXPH�
XQD�VWUXWWXUD�SL��QDWXUDOH�VLPLOH�D�TXHOOD�DOO·XVFLWD�GHOOD�VRUJHQWH��
/·DQDOLVL� FULVWDOORJUDÀFD� FRPSLXWD� FRQ� OD� WHFQLFD� VYLOXSSDWD� GD�
0DVDUX� (PRWR� UHVWLWXLVFH� LQIDWWL� XQ·LPPDJLQH� GHO� FULVWDOOR� PROWR�
VLPLOH�D�TXHOOR�GHOO·DFTXD�LQ�XVFLWD�GDOOD�VRUJHQWH��3DROLQL��������
/·DFTXD� GHO�&RPXQH� GL�*LXELDVFR� q� ULWHQXWD� XQD� GHOOH� DFTXH� SL��
EXRQH�GDO�SXQWL�GL�YLVWD�TXDOLWDWLYR�GL�WXWWR�LO�&DQWRQ�7LFLQR��

$QDOLVL�FULVWDOORJUDÀFD�HVHJXLWD�VX�FDPSLRQL�GL�
DFTXD�SUHOHYDWL�DOOD�IRQWH��GRSR�LO�SDVVDJJLR�
QHOOD�WXUELQD�H�GRSR�LO�SDVVDJJLR�QHOOH�YDVFKH�
)ORZ�)RUP�
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6LVWHPD�GL�)ORZ�)RUP�FRPSRVWR�GD���EDWWHULH�GL���YDVFKH�FLDVFXQD�LQ�XVFLWD�GDOOD�WXUELQD
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6L�ULSRUWDQR�GL�VHJXLWR�OH�FRQFOXVLRQL�ULSRUWDWH�VXO�VLWR�XIÀFLDOH�GHOOD�
VRFLHWj�GL�JHVWLRQH�GHOOH�DFTXH�GHO�FRPXQH�VYL]]HUR�

/H� UDIÀJXUD]LRQL� TXL� UDSSUHVHQWDWH� GHQRPLQDWH� ´DQDOLVL�
FULVWDOORJUDÀFKHµ� VRQR� OD� IRWRJUDÀD� GHL� FULVWDOOL� GL� DFTXD� ULSUHVL�
DOOD� VRPPLWj� GL� RJQL� VLQJROD� JRFFLD� G·DFTXD� JHODWD� SRVWD� VRWWR� LO�
PLFURVFRSLR�

/D�GLIÀFROWj�GL�TXHVWR�WLSR�GL�DQDOLVL�FRQVLVWH�QHO�FRJOLHUH�O·DSSDULUH�
GL�TXHVWR�FULVWDOOR�WHQHQGR�FRQWR�GHOOH�GLPHQVLRQL�LQ�FXL�VL�RSHUD�FKH

VRQR�QHOO·RUGLQH�GHL�PLOOHVLPL�GL�PLOOLPHWUR��
/D�VXD�IRUPD�QH�GHWHUPLQD�OD�TXDOLWj�GHOO·DFTXD��VH�HVVD�q�VLPPHWULFD�
FRQ�IRUPH�GHÀQLWH�ULFRQGXFLELOL�DOO·HVDJRQR�q�LQGLFH�GL�EXRQD�TXDOLWj��
VH�DO�FRQWUDULR�QRQ�q�UHSHULELOH�QHVVXQD�IRUPD�JHRPHWULFD�VLJQLÀFD�
FKH�O·DFTXD�q�GL�FDWWLYD�TXDOLWj��
3HU� TXDOLWj�� LQ� TXHVW·DPELWR� GHOOD� ULFHUFD� VSHULPHQWDOH�� VL� LQWHQGH�
XQ·DFTXD�FKH�KD�PDQWHQXWR�LQDOWHUDWR�OD�VXD�´YLWDOLWjµ�XQ·DFTXD�FLRq�
FKH�KD�PDQWHQXWR�LO�FRQWDWWR�FRQ�OD�VXD�IRQWH�GL�RULJLQH��,QWHUYHQWL�
FRPH� LO� FRQGL]LRQDPHQWR� LQ� FRQGRWWH� LQ� SUHVVLRQH�� OR� VWRFFDJJLR�
LQ� VHUEDWRL�� LO� ULVWDJQR� LQ� FDPHUHWWH� PD� VRSUDWWXWWR� LO� WUDWWDPHQWR�
FKLPLFR�R�ÀVLFR�QH�DOWHUDQR�OD�TXDOLWj�

6RQR�DVSHWWL�HPHUJHQWL�QRQ�ULFRQGXFLELOL�SHU�LO�PRPHQWR�D�QHVVXQD�
/HJJH�R�QRUPDWLYD�LQ�YLJRUH��PD�QRQ�SHU�TXHVWR�SHUz�QRQ�GHYRQR�
HVVHUH� FRQVLGHUDWL�� O·REELHWWLYR� q� VHPSUH� TXHOOR� GL� PLJOLRUDUH� OD�
TXDOLWj� GHOO·DFTXD� GLVWULEXLWD� DOO·XWHQ]D�� QXRYL� DVSHWWL� FRPH� TXHOOR�
UDSSUHVHQWDWR�QH�FRVWLWXLVFRQR�XQ�SUH]LRVR�FRQWULEXWR�
,O� EHQHÀFLR� HFRQRPLFR�DPELHQWDOH� UDJJLXQWR� FRQ� OD� SRVD� GHOOH�
WXUELQH�SHU�LO�UHFXSHUR�HQHUJHWLFR��VL�q�SHUz�FRQWUDSSRVWR�QHO�WHPSR�
DG�XQD�SHUGLWD�GL�´YLWDOLWjµ�GHOO·DFTXD��/·HIÀFDFLD�GL�WDOH�WUDWWDPHQWR�q�
UHVD�HYLGHQWH�GDOOH�WUH�IRWRJUDÀH�ULSRUWDWH�LQ�TXHVWD�SDJLQD��GRYH�OD�
SULPD�ULVXOWD�HVVHUH�OD�IRWRJUDÀD�GHO�FULVWDOOR�G·DFTXD�GHOOD�VRUJHQWH��
OD� VHFRQGD� GHO� FULVWDOOR� G·DFTXD� DOO·XVFLWD� GDOOD� PLFURWXUELQD� �LO�
FULVWDOOR�VL�SUHVHQWD�URWWR��H�LQÀQH�LO�FULVWDOOR�GHOO·DFTXD�GRSR�HVVHUH�
SDVVDWR� DWWUDYHUVR� OH� YDVFKH� �LQ� HVVD� VL� LQWUDYHGH� LO� WHQWDWLYR� GL�
ULSULVWLQR�FRPH�DOOD�VLWXD]LRQH�RULJLQDOH��
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&(175$/,�,'52(/(775,&+(�$�9257,&(
8QD�GHOOH�DSSOLFD]LRQL�GHOOH�WHRULH�VXO�YRUWLFH�ULJXDUGD�OD�SURGX]LRQH�
GL� HQHUJLD� HOHWWULFD� VIUXWWDQGR� O·HQHUJLD� SURGRWWD� GDO� PRYLPHQWR�
YRUWLFRVR�GHOO·DFTXD�
4XHVWD�LQQRYDWLYD�WLSRORJLD�GL�FHQWUDOH�HOHWWULFD�q�VWDWD�VSHULPHQWDWD�
SHU�OD�SULPD�YROWD�QHO������D�6FK|IWODQG��LQ�6YL]]HUD9�

,O�VXR� IXQ]LRQDPHQWR�q�GLYHUVR�GDOOH� WUDGL]LRQDOL�FHQWUDOL�HOHWWULFKH�
ÁXYLDOL��(·�FROORFDWD� LQ�XQ�EDFLQR�FRQ�XQ�ÁXVVR�FHQWUDOH�VRSUD�GHO�
TXDOH�VL�IRUPD�XQ�YRUWLFH��
4XHVW·XOWLPR�PHWWH� LQ�PRWR� XQ� URWRUH�� JUD]LH� DOOD� IRU]D� GL� JUDYLWj�
ULVXOWDQWH�GDOOD�GLIIHUHQ]D�GL�DOWLWXGLQH�

,� VXRL� ��� JLUL� DO�PLQXWR� SHUPHWWRQR� GL� D]LRQDUH� LO� JHQHUDWRUH� FKH�
SURGXFH� HOHWWULFLWj� H� FKH� OD� UHLPPHWWH� QHOOD� UHWH� HOHWWULFD�� 1RQ� FL�
VRQR� GXQTXH� L� SUREOHPL� GHULYDQWL� GDOO·DFTXD� DG� DOWD� SUHVVLRQH� H�
O·DPELHQWH�QDWXUDOH�GHO�ÀXPH�YLHQH�ULYLWDOL]]DWR�JUD]LH�DOO·DHUD]LRQH�
GHOO·DFTXD�SHU�PH]]R�GHO�YRUWLFH�
/D� FHQWUDOH� LGURHOHWWULFD�� LQROWUH�� QRQ� FRVWLWXLVFH� XQ� SHULFROR� SHU�
L� SHVFL�� FKH� SRVVRQR� ROWUHSDVVDUOD� ULVDOHQGR� LO� ÀXPH� R� QHO� VHQVR�
LQYHUVR�

/D�FHQWUDOH�SURGXFH�GD����D����N:��D�VHFRQGD�GHO�ÁXVVR�G·DFTXD�
�������D���������N:K��VXIÀFLHQWL�D�FRSULUH�LO�IDEELVRJQR�GL�HOHWWULFLWj�
DQQXDOH� SHU� ������ HFRQRPLH� GRPHVWLFKH� VYL]]HUH�� RVVLD� ������
SHUVRQH�

�� KWWS���JZZN�FK
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'(385$725(�'(�'200(/���2/$1'$��)ORZ�)RUP�
3HU�OD�SULPD�YROWD�DO�PRQGR�O·HIÁXHQWH�GL�XQ�6LVWHPD�GL�WUDWWDPHQWR�
GHOOH�DFTXH� �6:73��YLHQH�VRWWRSRVWR�DG�XQ� WUDWWDPHQWR�GL� ÁXVVR�
ULWPLFR� �)ORZIRUP�� FKH� QRQ� VROR� DXPHQWD� OD� TXDQWLWj� GL� RVVLJHQR�
QHOO·DFTXD��PD�FKH�GRYUHEEH�DYHUH�XQ�HIIHWWR�VWLPRODQWH�VXOOD�YLWDOLWj�
GHOO·DFTXD��
/H�XQLWj�)ORZIRUP�VRQR�VWDWH�SURJHWWDWH�GD�3DXO�YDQ�'LMN��FKH�KD�
DIIURQWDWR� OD� VÀGD� GL� DGDWWDUH� L� PRGHOOL� GL� )ORZIRUP� DWWXDOPHQWH�
HVLVWHQWL�LQ�SLFFROD�VFDOD�SHU�OH�JUDQGL�SRUWDWH�H�SHU�XQD�OLHYLVVLPD�
SHQGHQ]D������

/D� FDVFDWD� q� FRVWLWXLWD� GD� ��� ÀODUL� GL� XQLWj� )ORZIRUP� SRVWH� XQD�
DFFDQWR�DOO·DOWUD�FKH�FUHDQR�XQ�SLDQR�GL�FLUFD����[���PHWUL��
2JQL� ÀODUH� FRQWLHQH� �� XQLWj� FKH� VRQR� FRPSRVWH� GD� �� )ORZIRUP��
2JQL�ULJD�SXz�DYHUH�WUD����H�����OLWUL�DO�PLQXWR�FKH�DWWUDYHUVDQR�LO�
)ORZIRUP��,O� WRWDOH�GL����ULJKH�FRQVHQWH�XQ�ÁXVVR�PDVVLPR�GL�����
m3�K�




