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CAPÍTULO XVII

REUTILIZAÇÃO E RECICLAGEM DE TUBULA-
ÇÕES EM PVC NA CONSTRUÇÃO CIVIL

Rafael Bessa dos Santos
Iara da Silva de Almeida

Bruno Matos de Farias
Rachel Cristina Santos Pires

RESUMO

2�SUHVHQWH�DUWLJR�DERUGD�DOJXPDV�IRUPDV�GH�UHFLFODJHP�H�UHXWLOL]DomR�GDV�WXEXODo}HV�HP�39&�H��WDPEpP�FRPR�WRUQi�ODV�HP�XPD�IRUPD�GH�VXV-
WHQWDELOLGDGH�DWUDYpV�GH�VXD�UHVWDXUDomR��7DPEpP�VHUmR�DERUGDGDV��DOJXPDV�
YDULHGDGHV�GH�SURGXWRV�XWLOL]DGRV�HP�VHX�UHSURFHVVDPHQWR��WHQGR�HP�YLVWD�
D�PHOKRULD�GR�SUySULR�H��R� UHDSURYHLWDPHQWR�PLQLPL]DQGR�R�GHVSHUGtFLR��
D�Pi�DSOLFDomR�H�VHX�UHXVR��SRLV�D�PHVPD�p�XP�yWLPR�PHLR�GH�GLPLQXLU�D�
XWLOL]DomR�GH�UHFXUVRV�QDWXUDLV�FRPR�R�SHWUyOHR��TXH�UHGX]�EDVWDQWH��MXVWD-
PHQWH�SRU�QmR�GHSHQGHU�PXLWR�GR�PHVPR��3RUWDQWR��VHUmR�DSUHVHQWDGDV�DV�
GLYHUVDV�PDQHLUDV� GH� VH� SURFHVVDU� R� 39&�� UHFXSHUDQGR� H� UHVWDXUDQGR� GH�
YiULDV�IRUPDV�TXH�VmR�EHQp¿FDV�SDUD�R�VHU�KXPDQR�H�SULQFLSDOPHQWH�SDUD�R�
PHLR�DPELHQWH��9DULHGDGHV�HVVDV�TXH��SRGHP�VHU�XWLOL]DGDV�HP�RXWURV�OXJD-
UHV�TXH�QmR�VHMDP�Vy�HP�REUDV�RX�DOJR�GH�FRQVWUXo}HV��REMHWRV�FDVHLURV�H�GH�
JUDQGH�XWLOL]DomR�H�YDOLD��HYLWDQGR�H�GLPLQXLQGR�HP�JUDQGH�HVFDOD�R�tQGLFH�
GH�SROXLomR�QDV�UHJL}HV�TXH�IRUHP�LPSODQWDGRV�RV�PpWRGRV�GH�UHFLFODJHP�
H�UHXWLOL]DomR�
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1. INTRODUÇÃO

+DMD�YLVWD�TXH��R�39&��3ROLFORUHWR�GH�3ROLYLOLQD�RX�SROLFORUHWR�GH�YLQLO��
WHP�LQ~PHUDV�IXQo}HV�HP�VHX�PRGR�GH�UHFLFODJHP��SRU�UD]mR�GR�PD-

WHULDO�H�VXEVWkQFLD�FRP�TXH�p�IHLWR��HWLOHQR�H�FORUR���6HQGR�HTXLOLEUDGR�FRP�
YDULDELOLGDGH�HP�VHX�PHLR��GHYLGR�D�SUREDELOLGDGH�GH�VH�DJUXSDU�GHWHUPLQD-
GRV�DGLWLYRV��OXEUL¿FDQWHV��HVWDELOL]DQWHV��SODVWL¿FDQWHV��HVSXPDQWHV�H�HWF����
TXH�VmR�LQWURGX]LGRV�SUHYLDPHQWH�D�PRGL¿FDomR�¿QDO�GR�SURGXWR��(PERUD�
VXD�PDLRU�DÀXrQFLD�GH�XWLOLGDGH�VHMD�PHVPR�QR�VHWRU�GD�FRQVWUXomR�&LYLO��
HP�FDQRV��¿RV�H�FRQH[}HV��PDV�WDPEpP��VH��DVVRFLDQGR�SURGXWRV�DWy[LFRV��
SRGHQGR�VHU�XVDGR�DWp�SDUD�IDEULFDomR�GH�EULQTXHGRV��H�SURGXWRV�GH�LQWH-
UHVVHV�IDUPDFrXWLFRV��FRPR�EROVDV�GH�VDQJXH�H�PDQJXHLUDV�SDUD�VRURORJLD�
�(&<&/(��������
� -i�IRUDP�DYLVWDGRV�FRQWUDWHPSRV�QRV�SURFHGLPHQWRV�GH�UHFLFODJHQV��
3UREOHPDV�HVVHV�TXH��SRGHP�VHU�SHOD�Pi�KLJLHQL]DomR�GR�PDWHULDO��RX�IDO-
WD�GH�FRQVHUYDomR�GR�PDTXLQiULR��1HVVD�HYHQWXDOLGDGH��DGLWLYRV�QRYRV�VmR�
VRPDGRV��H�PLVWXUDGRV�FRP�FHUWD�SURSRUomR�GH�UHVLQD�SDUD�D�SODXVtYHO�UHD-
ELOLWDomR�GR�SURGXWR�GHVDSURYHLWDGR�
� 5HODFLRQDGR�DR�SURFHVVR�GH�UHFLFODJHP��IRL�FRQVWDWDGR�WUrV�WLSRV�ID-
]tYHLV��TXtPLFR��PHFkQLFR�H�HQHUJpWLFR��1D�ODERUDomR�TXtPLFR��HVVH�SOiVWLFR�
HP�TXHVWmR��FRQKHFLGR�FRPR�SOiVWLFR�GH�YLQLO��YROWD�D�VHU�PDWpULD�SHWURTXt-
PLFD��WHQGR�D�FKDQFH�GH�VHU�XVDGR�PDLV�XPD�YH]�QD�FDGHLD��1D�HIHWXDomR�
GH�UHFLFODJHP�PHFkQLFR��R�REMHWR�GH�39&�p�GLYHUVL¿FDGR�HP�XP�QRYR��VHP�
TXDOTXHU�SURFHVVR�TXtPLFR��1R�HQHUJpWLFR��HQWUHWDQWR��p�UHWLUDGR�R�FDORU�LQ-
WUtQVHFR�GR�39&�TXH�WHP�D�SUREDELOLGDGH�GH�VHU�GHYLGDPHQWH�PXGDGR�SDUD�
HQHUJLD�HOpWULFD��$(&:(%��������
� 7HQGR�D�YLGD�~WLO�GH�PDLV�GH����DQRV��VXD�DSOLFDELOLGDGH�H�R�TXDQWR�
p�QHFHVViULD�VXD�FROHWDJHP��p�LPSRUWDQWH�SDUD�GLYHUVRV�IDWRUHV�VXVWHQWiYHLV�
HFRQ{PLFRV�H�VRFLDLV��9LVDQGR�jV�LPHQVDV�SRVVLELOLGDGHV�GH�UHXWLOL]DomR�GR�
39&��HP�IRUPD�GH�FDQRV�H�WXERV�GH�FRQVWUXomR��&RP�XPD�GHPDQGD�GH������
HVWD�TXDQWLGDGH��DSyV�VHU�XVDGD�HP�VXD�iUHD�GH�FRQVWUXomR��VHQGR�UHXWLOL]DGD�
FRUUHWDPHQWH��JHUDULD�XP�QRYR�PHLR�VXVWHQWiYHO�GH�FRPpUFLR�GH�SURGXWRV�H�
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XWHQVtOLRV�GDV�PDLV�GLYHUVDV�IRUPDV�H�XWLOLGDGHV��(&<&/(��������
� &RPR�EULQTXHGRV��GLWR�DQWHULRUPHQWH��HVWDQGR�HP�PDWpULD�EUXWD�DLQ-
GD��HP�XWHQVtOLRV�IDUPDFrXWLFRV��REMHWRV�KRVSLWDODUHV��H�QR�IRUPDWR�GH�WXERV��
FRQH[}HV� H� FDQRV�� HP�GRPpVWLFRV�� HP� LQ~PHUDV� SRVVLELOLGDGHV� GH� UHXVR��
&RPR�H[HPSOR��SRGH�VH�PHQFLRQDU�RV�DEDMXUHV��PHVDV��FHQWURV��HVWDQWHV��
DGDSWDGRUHV�SDUD�FHOXODUHV��QRWHERRNV�H�WDEOHWV��PROGXUDV�SDUD�HVSHOKRV��H�
TXDGURV��YDVRV�GH�SODQWDV��SRUWD�WDOKHUHV��VXSRUWH�SDUD�VHFDU�WDOKHUHV��SRUWD�
FKDYH��FDGHLUDV��SDLQHO�GH�FDPDV��SRUWD�VDSDWRV��REMHWR�GH�GHFRUDomR��GLYL-
VmR�GH�F{PRGRV��FRUWLQDV��SRUWD�OiSLV��SRUWD�VHFDGRU�GH�FDEHOR��SRUWD�SUDQFKD�
GH�FDEHOR��VXSRUWH�GH�HVFRYD�GH�FDEHOR��GH��VKDPSRRV��GH�YHQWLODGRU��H�HWF���
JHUDQGR�VXVWHQWDELOLGDGH�H�HFRQRPLD��$0,*2�&216758725��������
� 9LVDQGR�D�SDUWH�PRWLYDFLRQDO��WHP�VH�DV�YDULHGDGHV�GH�REMHWRV��XWL-
OL]Do}HV�H�DWp�XPD�UHQWDELOLGDGH�HP�FLPD�GRV�SURGXWRV�JHUDGRV�SHOD�UHXWL-
OL]DomR�H�UHFLFODJHP�GR�39&��FRP�SODQHMDPHQWR�GH�VHU�XP�GLIHUHQFLDO�QR�
PHUFDGR�H�YDORUL]DU�RV�UHVtGXRV�GH�PDWpULDV�GDV�FRQVWUXo}HV�FLYLV��GDQGR�
DRV�PHVPRV�XPD�IXQomR�
� 3RUWDQWR��p�SUHFLVR�GHVHQYROYHU�XPD�PHWRGRORJLD�GHVFULWLYD�GH�UHX-
WLOL]DomR�GHVWH�PDWHULDO�FRP�D�¿QDOLGDGH�GH��GLPLQXLU�R�GHVSHUGtFLR�H� UH-
GX]LU� WDPEpP� D� SROXLomR�� HYLWDQGR� TXH� HVWH�PDWHULDO� OHYH� DQRV� SDUD� VXD�
GHJUDGDomR�MXQWR�DR�PHLR�DPELHQWH��2���SUHVHQWH�SURMHWR�VHUi�GHVHQYROYLGR�
D�SDUWLU�GH�HVWXGRV�GH�YLDELOLGDGH�GR�PDWHULDO��7XER�GH�39&���EDVHDGR�HP�
SHVTXLVDV�D�DUWLJRV�FLHQWt¿FRV��OLYURV�H�VLWHV�YROWDGRV�HVSHFL¿FDPHQWH�SDUD�R�
HVWXGR�GR�39&�QD�FRQVWUXomR�FLYLO�
� (VWH�DUWLJR�WHP�FRPR�REMHWLYR�SURSRU�PDQHLUDV�GH�UHFLFODJHP�GH�UH-
VtGXRV�GH�REUD��39&���SDVVDQGR�SRU�SURFHVVRV�GH�UHFLFODJHP�TXtPLFD��PH-
FkQLFD��HQHUJpWLFD�H��WDPEpP�D�UHXWLOL]DomR�GRV�UHVtGXRV�FULDQGR�XWHQVtOLRV�
SDUD�R�ODU��PREtOLD�H�REMHWRV�GH�GHFRUDomR��QHFHVVLWDQGR�WDPEpP�GH�PmR�GH�
REUD��IHUUDPHQWDV�VLPSOHV�H�PDWpULD�SULPD�GHVFDUWDGD�FRPR�UHVtGXR�GH�REUD���
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2. REVISÃO BIBLIOGRÁFICA 
2.1 PVC

1R�%UDVLO�FRWLGLDQDPHQWH�p�JHUDGR�FHUFD�GH���������GH� WRQHODGDV�GH�
UHVtGXRV� VyOLGRV�� HTXLYDOHQWH� D� ���� N�KDELWDQWH�� 3HVTXLVDV�PRVWUDP�

TXH����D�����VHMDP�UHODFLRQDGDV�D�TXDQWLGDGH�GH�REMHWRV�SOiVWLFRV��WHQGR�
SULQFLSDOPHQWH�3(��3ROLHWLOHQR���39&��3ROLFORUHWR�GH�&ROXQD��H�33��3ROL-
SURSLOHQR��H�3(7��3ROLHWLOHQR�7HUHIWDODWR���2�39&�p�XP�PDWHULDO�DPRUIR�H�
LQWHLUDPHQWH�UHXWLOL]iYHO��HOH�p�R�VHJXQGR�WHUPRSOiVWLFR�PDLV�FRQVXPLGR�QR�
SODQHWD��SRLV�FHUFD�GH�����GH�VXD�XWLOL]DomR�QDFLRQDO�WHP�GLUHFLRQDPHQWR�
SDUD�D�FRQVWUXomR�FLYLO�HP�SURGXo}HV�GH�WXERV��¿RV��FDERV��FRQH[}HV��SHU¿V��
H�GHVWD�TXDOLGDGH������VmR�SHUGLGDV��UHSUHVHQWDGR�R�SOiVWLFR�SUHGRPLQDQWH�
GRV�UHVtGXRV�GD�FRQVWUXomR�FLYLO��7RGDYLD��GH�DFRUGR�FRP�D�UHSUHVHQWDWLYL-
GDGH�GHVWH�PDWHULDO��39&��HP�TXDQWLGDGH�SHUFHQWXDO�GH�SROtPHUR�H[LVWHQWHV�
QRV�UHVtGXRV�VyOLGRV�XUEDQRV��GDV� LQGLVSHQViYHLV�FLGDGHV�EUDVLOHLUDV��RFX-
SDP�D�TXDUWD�FRORFDomR��SRGHQGR�VHU�D�VHJXQGD�DWp��GHSHQGHQGR�GR�DQR�H�
RX�UHJLmR�GD�SHVTXLVD���3(11$)257�-5���������
� $�5HFLFODJHP�GR�39&�p�RULXQGD�GR�UHDSURYHLWDPHQWR�GH�PDWHULDLV�
LQXWLOL]DGRV��SHORV�VHXV�JHUDGRUHV��RQGH�VmR�DUUHFDGDGRV��GHVPHPEUDGRV�H�
SUHSDUDGRV��H�GH�QRYR��WUDQVIRUPDGR�HP�PDWpULD�SULPD��VHP�LQRYDo}HV��SRLV�
HOD�DFRQWHFH�GHVGH�R�LQtFLR�GD�VXD�SURGXomR��RQGH�RV�UHVtGXRV�GDV�LQGXV-
WULDV��FRPR�UHWDOKRV�SURYHQLHQWHV�GR�SURFHVVR�GH�FRUWH�H�XVLQDJHP��SURGXWRV�
IRUD�GH�HVSHFL¿FDomR�RX�FRP�Pi�IRUPDomR�H�GHIHLWR��GHVFDUWHV�SURGX]LGRV�
HP�SDUWLGDV�GH�PDTXLQDV��VmR�QRUPDOPHQWH�PRtGRV�H�LQFOXVRV�QRYDPHQWH�
DR�SURFHVVR�SURGXWLYR���3(11$)257�-5���������
� +i�PDLV�GH�������PXQLFtSLRV�UHJL}HV��R�TXH�p�UHFLFODGR�QHVVH�YDV-
WR�Q~PHUR�GH�UHJL}HV�DSUR[LPD�VH�GR�GHVSHUGtFLR�QRWyULR�GH�DSHQDV�����D�
����PXQLFtSLRV��FRQVWDWDQGR�VH�D� LQHYLWDELOLGDGH�GH�XPD�SHUFHSomR�PDLV�
DEUDQJHQWH�GD�SRSXODomR�H�GRV�LQWHUHVVDGRV�QD�UHFLFODJHP�GHVVH�PDWHULDO�
�$(&:(%��������
� 1R�DQR�GH������REVHUYRX�VH�R�~OWLPR�YDORU�GH��������H�DQWHULRU-
PHQWH� HP� ������ PHGLomR� LQLFLDO� GH� FUHVFLPHQWR� GH� UHFLFODJHP�� WLYHUDP�



C
A

PÍ
TU

LO
 X

V
II

 - 
R

EU
TI

LI
ZA

Ç
Ã

O
 E

 R
EC

IC
LA

G
EM

 D
E 

TU
B

U
LA

Ç
Õ

ES
 E

M
 P

V
C

 N
A

 C
O

N
ST

R
U

Ç
Ã

O
 C

IV
IL

 

305

UHJLVWURV�GH�DSHQDV�����&RPR�LQIRUPDGR��HVVH�SHTXHQR�Q~PHUR�SRGH�VHU�
UHYHUWLGR�HP�Q~PHURV�PDLRUHV�GH�FROHWD��FRP�D�LQFLWDomR�GD�FROHWD�GR�39&�
HP�VXDV�UHJL}HV�GH�PRGR�JHUDO�H�VHP�LQWHUUXSo}HV��'HYH�VH�DUUD]RDU�TXH��R�
SRXFR�TXH�p�UHXQLGR�WHP�D�YHU�FRP�D�SURORQJDGD�YLGD�~WLO�GHVVH�SOiVWLFR�HP�
VXD�iUHD�GH�XWLOL]DomR��D�FRQVWUXomR�&LYLO��$(&:(%��������

2.2 Reciclagem do PVC
2.2.1 Reciclagem Química

6HJXQGR�=DQLQ�	�0DQFLQL���������D�UHFLFODJHP�TXtPLFD�DEUDQJH�D�GHV-
SROLPHUL]DomR�FRQWURODGD�GR�SOiVWLFR��REMHWLYDQGR�D�REWHQomR�GH�SUR-

GXWRV�GH�YDORU�DJUHJDGR�VXSHULRU�TXH�D�HQHUJLD�HQFRQWUDGD�QXP�SROtPHUR�
�UHFLFODJHP�HQHUJpWLFD���
� 3DUD�GHYROYHU�SURFHVVRV�UHQWiYHLV�GH�UHFLFODJHP�HQHUJpWLFD�H�TXtPL-
FD�GH�UHVtGXRV�SOiVWLFRV��p�SUHFLVR�TXH�DMD�D�VXD�VHSDUDomR��GRV�RXWURV�WLSRV�
GH�UHVtGXRV��(P�DOJXQV�FDVRV��RV�SOiVWLFRV�GHYHP�HVWDU�VHSDUDGRV�HQWUH�VL��2�
QtYHO�H[LJLGR�GH�OLPSH]D�p�RXWUR�SRQWR�FUXFLDO��YLVWR�TXH�LPSXUH]DV�VmR�SUR-
SHQVDV�D�GL¿FXOWDU�D�UHDWLYLGDGH��$�iJXD�GH�IRUPD�FRPXP��GHYH�VHU�WLUDGD��
SRLV��HVVHV�SURFHVVRV�HQYROYHP�WHPSHUDWXUDV�WpUPLFDV�DOWDV��H�R�DXPHQWR�GH�
XPLGDGH�QRV�UHDWRUHV�FDXVD�TXHGD�GH�SRWrQFLD��'HVVH�MHLWR��QmR�p�QRUPDO�R�
HPSUHJR�GH�SURFHVVRV�SDUD�D�UHJHQHUDomR�SOiVWLFRV��VHSDUDomR���PRDJHP���
ODYDJHP���VHFDJHP��SDUD�SRVWHULRU�UHDomR�GH�TXHEUDV�GH�FDGHLDV�SROLPpULFDV�
YLD�FDORU�H�UHDJHQWHV�TXtPLFRV���=$1,1�	�0$1&,1,���������

2.2.2 Reciclagem Mecânica

39&�UHFLFODGR�XPD�YH]�VHSDUDGR�DWUDYpV�GH�WULDJHP�PDQXDO��)LJXUD��D��
R�39&�RULXQGR�GH�GLYHUVDV� IRQWHV� �DWHUUR�� FRQVWUXomR� FLYLO�� HWF��� DG-

TXLULGRV� GH� FRRSHUDWLYDV� GH� UHFLFODJHP�� IRL� UHSURFHVVDGR� SRU� UHFLFODJHP�
PHFkQLFD��SURFHVVR�TXH�DLQGD�¿JXUD�FRPR�R�PDLV�XWLOL]DGR�QR�%UDVLO��VH-
JXLQGR�DV�HWDSDV�GH�ODYDJHP��VHFDJHP�H�PRDJHP��)LJXUD��E���RULJLQDQGR�D�
PDWpULD�SULPD��¿JXUD��F���3(11$)257�-5���������
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� $QWHV�GH�VHU�REWLGR�R� WXER�UtJLGR�GH�39&�UHFLFODGR��R�UHVtGXR�GH�
39&�PLFURQL]DGR� �PDWpULD�SULPD�� VRIUHX� D� LQFRUSRUDomR� GH� DGLWLYRV� QR�
PLVWXUDGRU��IRUPDQGR�R�FRPSRVWR��8PD�YH]�SUHSDUDGR�R�FRPSRVWR�GH�IRU-
PXODomR�SDGUmR�DSUHVHQWDGD�QD�¿JXUD����EDVHDGD�QDV�SUiWLFDV�QRUPDLV�GRV�
WUDQVIRUPDGRUHV�GH�SHU¿V� UtJLGRV�GH�39&�H�R� LQIRUPDGR�SHOR�IRUQHFHGRU�
GRV�DGLWLYRV��R�PHVPR�IRL�LQVHULGR�QD�H[WUXVRUD�/*07���0P�PRQRURVFD��
UHVSRQViYHO� SHOD� JHOL¿FDomR�� SRU� SODVWL¿FDU� H� KRPRJHQHL]DU� R� FRPSRVWR��
FRP�WHPSHUDWXUD�GH�WUDWDPHQWR�SRU�H[WUXVmR�PXGDQGR�GH�����D������&��TXH�
GD�PDQHLUD�IXQGLGD�DOLPHQWRX�D�PDWUL]��RQGH�UHDOL]RX�VH�D�FRQIRUPDomR�GR�
PDWHULDO�QD�IRUPD�GH�SURGXWR�¿QDO���3(11$)257�-5���������

)LJXUD����5HFLFODJHP�PHFkQLFD��D��6DFRV�FRP�UHVtGXRV�GH�39&��E�����PRDJHP�±�����PRL-
QKR�GH�IDFDV��H�F��UHVtGXR�GH�39&�GHSRLV�GR�PRLQKR�GH�PDUWHOR�H�PLFURQL]DGRU�

 

)RQWH��3(11$)257�-5��������

)LJXUD����7DEHOD�GH�IRUPXODomR�GR�FRPSRVWR�SDGUmR�XWLOL]DGR�QD�UHFLFODJHP

�)RQWH��3(11$)257�-5��������

2.2.3 Reciclagem Energética

&DVR�D�UHXWLOL]DomR�GR�UHIXJR�SROLPpULFR�QmR�VHMD�SUiWLFD�RX�HFRQ{PLFD��
p�UHDOL]iYHO�ID]HU�D�XWLOL]DomR�GH�VXD�VXEVWkQFLD�HQHUJpWLFD�SHOD�LQFL-

QHUDomR��1R� -DSmR�� RV� UHVWROKRV� UtJLGRV� XUEDQRV� VmR� SUp�GHVMXQWDGRV� HP�
PDWHULDLV�LQÀDPiYHLV�H�QmR�LQÀDPiYHLV�SDUD�VHUHP�TXHLPDGRV��1R�PHVPR�
SDtV�QR�DQR�GH�������SRU�YROWD�GH�����GRV�UHVWROKRV�VyOLGRV�XUEDQRV�REWHQ-
GR�����GH�UHVtGXRV�SROLPpULFRV�IRUDP�WRVWDGRV�HP�GRLV�PLO�LQFLQHUDGRUHV�
GH�PXQLFtSLRV��$�H¿FiFLD�HQHUJpWLFD�GRV�SROtPHURV�p�HOHYDGD�H�GHYHUDV�PDLV�
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DPSOR�TXH�GH�RXWURV�LQVXPRV��2�UHVXOWDGR�FDOyULFR�GH���NJ�GH�UHVtGXR�SR-
OLPpULFR�p�DQiORJR�DR�GH���/�GH�yOHR�FRPEXVWtYHO�H�PDLV�HOHYDGR�TXH�R�GR�
FDUYmR��2V�YHVWtJLRV�SROLPpULFRV�FRPSUHHQGLGRV�QR�UHVtGXR�VyOLGR�XUEDQR�
FRODERUDP�FRP�����GHVWD�TXDQWLD�FDOyULFD��DXWRUL]DQGR�D�FULDomR�GH�HOHWUL-
FLGDGH��YDSRU�RX�FDORU��63,1$&e�	�'(�3$2/,��������
� 2V�SROtPHURV�TXH�HQJOREDP�KDORJrQLRV��FORUR�RX�À~RU��HP�VXDV�OL-
JDo}HV�WHQGHP�D�DFDUUHWDU�GDQRV�QR�PHLR�WHPSR�GD�FRPEXVWmR�SRU�HIHLWR�GD�
GLVSHQVDomR�GH�+&O�RX�+)��VHQGR�FDSD]�GH�VHU�WDPEpP�XP�IDWRU�GH�HPLV-
VmR�GH�GLR[LQDV��1RV�GLDV�TXH�FRUUHP�p�XVDGR�JiV�GH�OLPSH]D�PRGHUDQGR�
D�HPLVVmR�GH�+&O�DV�PHGLGDV�OHJDLV��2V�SROtPHURV�SRUWDQGR�QLWURJrQLR�HP�
VXD�FRPSRVLomR�FRQFHGHP�12[��3DUD�PDLV��QD�FRPEXVWmR�WHP�D�SRVVLELOL-
GDGH�GH�DFRQWHFHU�D�OLEHUWDomR�GH�PHWDLV��FRPSRVLo}HV�RUJkQLFDV�RULJLQiULDV�
GH�WLQWDV��FRORUDQWHV��SRUo}HV�RX�¿[DGRUHV�H[LVWHQWHV�QRV�SROtPHURV��63,-
1$&e�	�'(�3$2/,��������
� $�MXOJDU�VH�TXH�QR�%UDVLO��SDUD�VHU�IHLWD�D�UHFLFODJHP�HQHUJpWLFD�GHV-
VH�SURGXWR�R�FXVWR�p�PXLWR�DOWR��QD�YLVmR�DPELHQWDO��p�GH�WRWDO�VHJXUDQoD��-i�
D�TXtPLFD�YHP�VHQGR�DYDOLDGD�HP�ODERUDWyULRV��HP�iUHDV�QLS{QLFD�H�JHUPk-
QLFD��1R�WRGR�DTXL��R�SURFHVVR�DLQGD�HVWi�HP�HVWiJLR�GH�WHVWH�ODERUDWRULDO��
1R� tQGLFH�GH�����GH� UHDSURYHLWDPHQWR�GHVVH� �3OiVWLFR�GH�YLQLO��� Ki� VLP�
XP�TXDQWLWDWLYR�D�VHU�UHXWLOL]DGR��LVVR�DFRQWHFH�SRU�FRQWD�GD�SRXTXtVVLPD�
LQLFLDWLYD�HP�UHFROKHU�RV�REMHWRV�HP�QRVVDV�FLGDGHV��$(&:(%��������

2.3 Efeitos Nocivos
 

e�LPSRUWDQWH�GDU�YDORU�DR�IDWR�GH�TXH�R�GHSDUWDPHQWR�GD�FRQVWUXomR�FLYLO��WHP�JUDQGH�XWLOLGDGH�SDUD�R�3DtV��DOpP�GH�VHU�DWLYLGDGH�HFRQ{PLFD�GH�
JUDQGH�H[SUHVVmR��p�WDPEpP�XPD�GDV�iUHDV�TXH�PDLV�JHUDP�UHQWDELOLGDGH�
H�WUDEDOKR�D�SRSXODomR��&RQWULEXLQGR�DVVLP�SDUD�D�GLPLQXLomR�GRV�tQGLFHV�
GH�HVFDVVH]�GH�HPSUHJR��(P�FRQWUDSDUWLGD��D�FRQVWUXomR�FLYLO�WHP�JUDQGH�
UHVSRQVDELOLGDGH�� SRLV� p� XP� IDWRU� TXH�SURGX]� FRQVLGHUiYHLV� HIHLWRV� QRFL-
YRV� SDUD� D� QDWXUH]D�� 3RLV� FRODERUD� GLUHWDPHQWH� FRP� D� SROXLomR� GD� iJXD��
VROR�JHUD� OL[R�� H�JDVWD� HQHUJLD� HP�TXDQWLGDGHV� FRQVLGHUiYHLV� �$/9(6�	�
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'5(8;��������
� $�&ODVVL¿FDomR�GHVVHV�UHVtGXRV�p�VHJXQGR�D�5HVROXomR�Q����������
HP�VHX�DUWLJR�����FRPR�p�FLWDGR�DEDL[R��
�� ,� ��&ODVVH�$� �� VmR� UHVtGXRV� UHFLFOiYHLV� RX� UHXWLOL]iYHLV�� FRPR�SRU�
H[HPSOR��
� D��GHPROLomR��UHIRUPDV��UHSDURV�GH�SDYLPHQWDomR��GH�FRQVWUXomR�H�
GH�RXWUDV�REUDV�GH�LQIUDHVWUXWXUD��H�WDPEpP�GHULYDGRV�GH�WHUUDSODQDJHP��
� E��GH�FRQVWUXomR��GHPROLomR��UHSDURV�GH�SDYLPHQWDomR�H�UHIRUPDV��H�
GH�RXWUDV�DWLYLGDGHV�GH�LQIUDHVWUXWXUD��LQFOXLQGR�VRORV�RULJLQiULRV�GH�WHUUD-
SODQDJHP�
� F��IDEULFDomR��GHPROLomR�GH�SHoDV�SUp�PROGDGDV�HP�FRQFUHWR�FRPR�
SRU�H[HPSOR��EORFRV�H�WXERV���IHLWDV�QRV�FDQWHLURV�GH�REUDV��
� ,,�&/$66(�%���VmR�UHVTXtFLRV�DOWDPHQWH�SHULJRVRV�TXH�SURFHGHP�GR�
SURFHVVR�GH�FRQVWUXomR��VmR�HOHV��PHWDLV��YLGURV��PDGHLUDV��SDSHOmR��SDSHO�H�
RXWURV�
� ,,,�&/$66(�&���UHIHUHP�VH�j�UHVWRV�TXH�QmR�IRUDP�HODERUDGDV�WHF-
QRORJLDV�RX�HFRQRPLDV�YLiYHLV�TXH�WRUQDUDP�SRVVtYHLV�D�VXD�UHXWLOL]DomR�
� ,9�&/$66(�'���7UDWD�VH�VH�GH�PDWHULDO�GHVFDUWDGR�GH�DOWR�ULVFR�TXH�
GHULYDGRV�GD�FRQVWUXomR�FLYLO��WDLV�VmR�HOHV��yOHRV��VROYHQWHV��WLQWDV��H�RXWURV�
FRQWDPLQDGRV�RX�SUHMXGLFLDLV�j�VD~GH��GHULYDGRV�GH�UHIRUPDV��UHVWDXUDomR�
GH�FOtQLFDV�GH�UDGLRORJLD��GHVWUXLo}HV��LQVWDODo}HV�LQGXVWULDLV�H�HWF��(�WDP-
EpP�WHOKDV�H�PDWHULDLV�TXH�FRQWpP�DPLDQWR���QRYD�UHGDomR�GDGD�SHOD�UHVR-
OXomR�Q���������$/9(6�	�'5(8;���������

2.4 Produtos de PVC utilizados na construção civil  

2�39&�p�EDVWDQWH�XWLOL]DGR�QD�DUTXLWHWXUD�H�FRQVWUXomR�FLYLO��)LJXUD�����FRP�DSUR[LPDGDPHQWH�����GD�GHPDQGD�XQLYHUVDO�DSRQWDGD�D�HVWDV�
VHTXrQFLDV��7HP�XWLOL]DomR�SULPRUGLDO�QD�IDEULFDomR�GH�WXERV��H�FRQH[}HV��
DSOLFDomR�QD�TXDO�VH�VREUHVVDHP�SRU�QmR�VRIUHUHP�FRUURVmR�H�GLVS}HP�GH�
GXUDELOLGDGH�DXPHQWDGD��GHL[DQGR�GH�SHUGHU�iJXD��UHFXUVR�TXH�HVWi�HP�IDOWD�
SRU�WRGR�SODQHWD��3URGXWRV�HVVHV�UHXWLOL]DGRV�SDUD�FRQGXomR�GH�iJXD�OLPSD��
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H�HVJRWR�VHMD�HP�DSOLFDo}HV�RX�LQIUDHVWUXWXUD��LUULJDomR��GUHQDJHP�H�HWF��(�
WDPEpP��HP�DPSOD�HVFDOD��QD�PXGDQoD�GH�WXEXODo}HV�YHOKDV��39&��,167,-
7872�%5$6,/(,52���������

)LJXUD����8WLOL]DomR�GH�WXERV�GH�39&�QD�SDUWH�+LGUiXOLFD�GH�XP�EDQKHLUR

 

)RQWH��78'2�&216758d­2�������

� (P�SURMHWRV�HVSHFL¿FDGRV�IHLWRV�GH�PDWHULDLV�UHGRQGRV��TXDGUDGRV�
H�RX� UHWDQJXODUHV� VHP� TXDOTXHU� GL¿FXOGDGH��$� IDEULFDomR� GRV� WXERV� SHOR�
SURFHVVR�GH�H[WUXVmR��FRQVHQWH�D�REWHQomR�GH�WXERV�FXPSULGRV��R�TXH�VH�ID]�
GHVQHFHVViULR�GH�MXQWDV�H��GHYLGR�D�LVWR��WHU�ULVFRV�GH�YD]DPHQWRV��RXWURV-
VLP��DEUHYLDU�RV�JDVWRV�GD�REUD��2V�WXERV�DOLiV��WHP�WDPDQKD�IRUoD�TXtPLFD��
SRGHQGR� VHU� FRORFDGR� MXQWR�D�RXWURV� WXERV�� FRQGX]LQGR�RXWURV�PDWHULDLV��
�39&��,167,7872�%5$6,/(,52��������

����$VSHFWRV�(FRQ{PLFRV��&RPXQLFDWLYRV�H�(FRVVLVWrPLFRV�

3ROtPHURV�VmR�WLGRV�FRPR�RV�LQLPLJRV�FRORVVDLV�GR�PHLR�DPELHQWH��SRLV�
WHQGHP�D�SHUPDQHFHU�FHQWHQDV�GH�DQRV�SDUD�VH�GHVID]HUHP�H�SUHHQFKHP�

PDLRU�IUDomR�GD�SRUomR�GRV�DWHUURV�VDQLWiULRV��LQWHUYHQGR�GH�PDQHLUD�QHJD-
WLYD�QRV�PpWRGRV�GH�FRPSRVWDJHP�H�WRUQDQGR�PDLV�HVWiYHO�ELRORJLFDPHQWH��
$OpP�GR�PDLV��RV�UHVtGXRV�SROLPpULFRV�QR�PRPHQWR�HP�TXH�VHSDUDGRV�HP�
ORFDLV� LQDSURSULDGRV�� LJXDLV� D� OL[}HV�� ULRV�� YHUWHQWHV�� HWF��� DFDUUHWDP� FKR-
TXH�VLJQL¿FDWLYR�DR�HFRVVLVWHPD��3RU�FRQVHJXLQWH��D�UHFLFODJHP�VLVWHPDWL-
]DGD�HVWi�HQWUH�DV�VROXo}HV�GH�PDLRU�FRQJUXrQFLD�SDUD�UHVWULQJLU�R�LPSDFWR�
RFDVLRQDGD�GRV�SROtPHURV�QR�HFRVVLVWHPD��,Q~PHURV�DVSHFWRV�IRPHQWDP�R�
UH~VR�GRV�UHVTXtFLRV�SROLPpULFRV�LQFOXVRV�QDV�VREUDV�PDFLoDV�XUEDQDV��DR�
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FRQWUROH�HQHUJpWLFR��D�SUHYHQomR�GH�IRQWHV�¿QLWDV�GH�PDWpULD�SULPD��D�PR-
GHUDomR�GH�JDVWRV�QD�DFRPRGDomR�¿QDO�GR�UHIXJR��R�FRQWUROH�FRP�D�UHDEL-
OLWDomR�GH�]RQDV�DIHWDGDV�SHOD�Pi�SUHVHUYDomR�GRV�UHVWROKRV��D�H[WHQVmR�GD�
H[LVWrQFLD�SURYHLWRVD�GRV�DWHUURV�VDQLWiULRV��XPD�GLPLQXLomR�GH�FRQWDV�FRP�
D�KLJLHQL]DomR�H�D�YLWDOLGDGH�S~EOLFD�H�R�IRUQHFLPHQWR�GH�VHUYLoR�H�UHQWDEL-
OLGDGH��63,1$&e�	�'(�3$2/,��������
� 3DUD�REWHU� D�JDUDQWLD�GR�r[LWR�GR� UHXVR�GH�SROtPHURV� VmR� LPSUHV-
FLQGtYHLV�TXDWUR�FRQGLo}HV�VXFLQWDV�����FRQWLQXLGDGH�QD�SURYLVmR�GH�HTXL-
SDPHQWR� SULPLWLYR� SDUD� XPD� RUGHQDomR� FRQYHQLHQWH� GH� UHFROKLPHQWR��
GHVPHPEUDPHQWR�H�UHFXUVRV�GH�WUDWDPHQWR�SUpYLR�����WHFQRORJLD�GH�PRGL¿-
FDomR�DSURSULDGD�����FRPpUFLR�SDUD�D�PHUFDGRULD�UHXWLOL]DGD�H����H[HTXLEL-
OLGDGH�HFRQ{PLFD��7RGD�YLD��R�DSURYLVLRQDPHQWR�GH�XWHQVtOLRV�UHXWLOL]DGRV�
WHP�DPSOL¿FDGR�PDLV�YHOR]PHQWH�TXH�D�H¿FiFLD�GH�RV�DOWHUDU�HP�PHUFDGR-
ULDV�XWLOL]iYHLV�H�D�TXDQWLD�GRV�PHVPRV�WHP�RVFLODGR�PXLWR��FRPSOLFDQGR�D�
HODERUDomR�GH�XP�FRQMXQWR�LQWHJUDO��63,1$&e�	�'(�3$2/,��������
� 'D� YLVmR� HFRQ{PLFD�� D� UHFXSHUDomR� GH� SROtPHURV� QmR� p� REVHUYD-
GD�FRPR�XPD�DWXDomR�GH�HOHYDGR�UHWRUQR�¿QDQFHLUR��HVVHQFLDOPHQWH�SHOR�
JDVWR�GD�FREUDQoD�H[FOXVLYD��TXH�WHQGH�D�VHU�DSUR[LPDGDPHQWH�RLWR�YH]HV�
PDLRU�TXH�D�FRQYHQFLRQDO��$GHPDLV��QR�SDtV�%UDVLOHLUR��R�VREHMR�SROLPpULFR�
SyV�FRQVXPR�p�WDEHODGR�HP�����GH�,3,�QR�3(7�H����QRV�RXWURV�SROtPH-
URV��FRQIRUPH�R�GHFUHWR�������H�WDEHOD�GR�,3,��GHFUHWR���������RV�GRLV�GH�
�������������$�PRGHUDomR�QD�WULEXWDomR�LUi�HVWLPXODU�D�RSHUDomR�GH�UHXWL-
OL]DomR��DXPHQWDQGR�RV�VHUYLoRV�H�FRQFHEHQGR�PDLV�IXQGRV��63,1$&e�	�
'(�3$2/,��������
� (PERUD�RV�IDWRUHV�WHQKDP�JUDQGH�DVFHQGrQFLD�QRV�WySLFRV�GD�HFR-
QRPLD��R�kPELWR�GH�UHXVR�PRELOL]D�86������ELOK}HV�DQR��FRP�D�QHJRFLDomR�
GH�����PLOK}HV�GH�W�GH�PHUFDGRULDV�H�GRV�HPSUHJRV�D�����PLOKmR�GH�SHVVRDV��
H�IRL�YHUL¿FDGR�TXH�QHVWH�kPELWR�VH�DSOLFD�HP�WRUQR�GH�86�����ELOK}HV�DQR�
H�����GD�QHJRFLDomR�HP�YROXPH�p�JOREDO��3RU�FRQVHJXLQWH��R�UHDSURYHLWD-
PHQWR�GRV�HOHPHQWRV�p�XPD�YLVmR�GH�FRPHUFLDOL]DomR�FRP�GLYXOJDomR�HQWUH�
HPSUHVDV�H�JRYHUQRV�� FDELGR�j�SUREDELOLGDGH�GH� VXD�HIHWLYDomR��3DUD� WDO��
p� IXQGDPHQWDO� TXH� D�PRGHUQL]DomR�FRPR�XP� WRGR�� LGHLDV� H� FRPSHWrQFLD�
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LQVWLWXFLRQDO�¿TXHP�GLVSRQtYHLV�D�SURFXUD�GH�WRUQDU�VH�XP�SURSRVLWR�HFROR-
JLFDPHQWH�FHUWR��HP�XPD�H[LVWrQFLD�HFRQRPLFDPHQWH�H[HTXtYHO��e�SURYiYHO�
HYLGHQFLDU�TXH�RV�REMHWRV�UHFXSHUDGRV�REWLGRV�SRU�UHXWLOL]DomR�PHFkQLFD�D�
WRGR�PRPHQWR�GLVSXWDUmR�FRP�DV�PHUFDGRULDV�GH�PDWpULD�SULPD�VRE�DV�DO-
WHUDo}HV�FtFOLFDV�GH�PRQWDQWHV��1D�DWXDOLGDGH��p�LPSURYiYHO�TXH�VH�VXVWHQWH�
XPD�RUJDQL]DomR�GH� UHFLFODJHP�PHFkQLFD�GH�SRUWH�PpGLR�TXH� WHQKD�XPD�
EDVH�DGPLQLVWUDWLYD�FOiVVLFD��3RU�HVWH�PRWLYR��DFRQWHFHUDP�RV�IHFKDPHQWRV�
GH�LQ~PHUDV�¿UPDV�GH�PHVPR�SRUWH�QRV�(8$��GDQGR�rQIDVH�QR�FDPSR�GH�
3(7��&RQVHTXHQWHPHQWH�� VRPHQWH� HPSUHVDV� GH� SRUWH� HOHYDGR� H� FRP� SD-
GU}HV�DGPLQLVWUDWLYRV�GH�PHQRU�FRPSOH[LGDGH�VH�FRQVHUYDUDP�QR�FRPpUFLR��
2XWUD�HQDOWHFLGD�FRQGLomR�p�D�LQHYLWDELOLGDGH�GH�GRFXPHQWRV�GH�SURYLPHQWR�
GR�UHVTXtFLR�SROLPpULFR�FRP�ORFDOLGDGHV�RX�REVHTXLDGRUHV�GH�WUDEDOKR�GH�
DUUHFDGDomR��HP�XUEDQL]Do}HV�TXH�WHQKDP�SODQRV�GH�FROHWD�VHOHWLYD��)D]�VH�
QHFHVViULR�TXDOL¿FDU�D�SRUomR��RX�R�YROXPH�GR�UHERWDOKR�SROLPpULFR��LJXDO-
PHQWH�DR�WLSR�GH�LPSXUH]D�H[LVWHQWH��SDUD�GH¿QLU�VH�TXDO�UHFLFODJHP�p�PDLV�
DSURSULDGD�HFROyJLFD�H�HFRQRPLFDPHQWH��63,1$&e�	�'(�3$2/,��������

2.5.1 Reutilização dos canos de PVC

2�FRQWUROH�GH� UHVtGXRV� HP�REUDV� p�XP�DVVXQWR� LPSRUWDQWtVVLPR�H�TXH�YHP�ID]HQGR�FRP�TXH�FRQVWUXWRUDV�WHQKDP�XP�SODQR�GH�JHUHQFLDPHQ-
WR�GH�IRUPD�D�GDU�GHVWLQDomR�DGHTXDGD�DRV�UHVtGXRV�JHUDGRV��1D�UHDOLGDGH��
QmR�Vy�FRQVWUXWRUDV��PDV�WRGDV�DV�SHVVRDV�TXH�HIHWXHP�DOJXPD�FRQVWUXomR�
UHIRUPD�GHYHP�GHVLJQDU�RV�UHVtGXRV�JHUDGRV�FRUUHWDPHQWH��FRQIRUPH�D�5H-
VROXomR�&21$0$�1�� �����'(� �� GH� MXOKR� GH� ����� �39&�� ,167,7872�
%5$6,/(,52��������
� 2EMHWLYDQGR�D�HIHWLYLGDGH�WpFQLFD�GR�UHSURFHVVDPHQWR�GR�39&�RE-
WLGR�HP�REUD��R�,QVWLWXWR�%UDVLOHLUR�GR�39&�UHDOL]RX�XP�SURMHWR�SLORWR�GH�
UHDSURYHLWDPHQWR�GH�39&��HP�XQLmR�FRP�D�0pWRGR�(QJHQKDULD��QR�GHFRU-
UHU�GD�FRQVWUXomR�GR�(GLItFLR�%HUULQL�QR������HP�6mR�3DXOR��WUDoDGR�SHOR�
DUTXLWHWR��5X\�2WKDNH��&RP�D�SUHSDUDomR�GRV�IXQFLRQiULRV�VREUH�FRPR�UH-
FROKHU�GH�PDQHLUD�FRUUHWD�R�UHVtGXR�HVTXLYDQGR�VH�GD�FRQWDPLQDomR��LQYLD-
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ELOL]DQGR�D�UHFLFODJHP��WRGR�UHVtGXR�GH�39&�IRL�VHOHFLRQDGR�H�GLUHFLRQDGR�
D�UHXWLOL]DomR�YLVDQGR�D�SURGXomR�GH�RXWURV�SURGXWRV��39&��,167,7872�
%5$6,/(,52��������
� $V�¿JXUDV���H���UHSUHVHQWDP�DOJXQV�H[HPSORV�GH�REMHWRV�TXH�VHUmR�
SURGX]LGRV�FRP�WXERV�GH�39&�UHVXOWDQWH�GH�UHVtGXRV�GH�REUD�

)LJXUD����0HVD�&HQWUR����������)LJXUD����6DSDWHLUR

   

)RQWH��$0,*2�&216758725�����������)RQWH��$0,*2�&216758725�������

              
3. CONCLUSÃO

2�39&�SRVVXL�XPD�YHUVDWLOLGDGH�SUySULD�TXH��DMXGD�D�DWHQGHU�DV�QHFHV-VLGDGHV�GH�GHVLJQ�DWXDLV�H��DV�IXWXUDV��$OpP�GH�VHU�IXQGDPHQWDO�QDV�
REUDV��WHP�SDSHO�LPSRUWDQWH�QDV�UHIRUPDV��YLQGR�D�VXEVWLWXLU�PDWHULDLV�FRPR�
FLPHQWR��PDGHLUD�H�DUJLOD��DWXDQGR�WDPEpP�QD�GHFRUDomR�GH�QRYRV�H�YHOKRV�
DPELHQWHV�
� 'H�DFRUGR�FRP�DV�PHGLGDV�SURSRVWDV��S{GH� VHU�REVHUYDGR�TXH�DV�
PHVPDV�VmR�YLiYHLV�H�TXH�VXDV�GLYHUVDV�PDQHLUDV�GH�VH�UHFLFODU�H�UHXWLOL]DU�
DSUHVHQWDP�PXLWDV�YDQWDJHQV�SDUD�VH�LQYHVWLU�HP�PpWRGRV�VXVWHQWiYHLV�FRP�
HVWH�PDWHULDO�SURSRVWR�QR�SUHVHQWH�DUWLJR�
� 7HQGR� HP�YLVWD� HVFODUHFHU� R� TXmR� LPSRUWDQWH� p� D� FRQWULEXLomR�GR�
39&�SDUD�D�TXDOLGDGH�� VHJXUDQoD�H�FXVWR�GDV�REUDV�� FRQVWDWD�VH�TXH�HVWH�
PRWLYR�WHP�OHYDGR�DR�VXFHVVR�GR�39&�HP�HGLItFLRV�DR�UHGRU�GR�PXQGR�H��
PDLV�HVSHFL¿FDPHQWH�HP�SDtVHV�GD�(XURSD�H�(8$�H��WDPEpP�QR�%UDVLO�
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