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3URFHGXU\� Z\]QDF]DQLD� VNáDGX� VWDá\FK� RGSDGyZ� NRPXQDOQ\FK� L� R]QDF]DQLD� LFK�
ZDUWR FL�RSDáRZHM�V �Z�3ROVFH�RNUH ORQH�RGSRZLHGQLPL�QRUPDPL�>������@��2EV]HUQ �
DQDOL] �PRUIRORJLL�RGSDGyZ�NRPXQDOQ\FK�Z�3ROVFH�]DZLHUD�SUDFD�>��@��

-H HOL�RGSDG\�NRPXQDOQH�PDM �E\ü�SU]HWZDU]DQH��QDOH \�Z\Uy QLü�Z�QLFK�JUXS �
RGSDGyZ�ZLHONRJDEDU\WRZ\FK�� VSU] W� JRVSRGDUVWZD� GRPRZHJR�� HOHNWURQLND� X \W�
NRZD��Z\NáDG]LQ\�L�PHEOH��6SHF\ILF]Q �JUXS �RGSDGyZ�SDOQ\FK�V �GUHZQLDQH�HOH�
PHQW\� NRQVWUXNF\MQH� L�PHEOH�� SRQLHZD � ]DZLHUDM � RQH� IDUE\� L� ODNLHU\� RUD]� URGNL�
NRQVHUZXM FH� GUHZQR�� ,QQ\� FKDUDNWHU\VW\F]Q\� URG]DM� RGSDGyZ� NRPXQDOQ\FK� WR�
RVDG\� FLHNRZH�� 5y QRURGQR ü� VNáDGX� RGSDGyZ� NRPXQDOQ\FK� SRND]DQR� Z� WDEH��
OL������
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5R]SDWUXM F�RGSDG\�NRPXQDOQH�MDNR�SDOLZD��QDOH \�]ZUyFLü�XZDJ �QD�LFK�QLHNWyUH�

–�LVWRWQH�GOD�SURFHVX�VSDODQLD�–�FHFK\��* VWR ü�QDV\SRZD�ZLHOX�VNáDGQLNyZ�RGpadów 
EDUG]R� VL � Uy QL�� QD� SU]\NáDG��PHWDOH� ����÷������ NJ�P � �� V]NáR� �����NJ�P � �� SDSLHU�
���� NJ�P � �� ZHáQD� RNRáR� ���� NJ�P � �� * VWR ü� WZRU]\Z� V]WXF]Q\FK� ]PLHQLD� VL � WH ��
Z�V]HURNLP�]DNUHVLH�]DOH QLH�RG�W\SX�WZRU]\ZD�L�SURGXNWX���

%DUG]R�Uy QD�MHVW�SRURZDWR ü�VNáDGQLNyZ�RGSDGyZ�NRPXQDOQ\FK��SDSLHU��GUHZ�
QR��RGSDG\�RJURGRZH��RGSDGNL� \ZQR FLRZH�PDM �SRURZDWR ü�]EOL RQ �GR�SRURZD�
WR FL�ELRPDV\��D�QLHNWyUH�PDWHULDá\��WZRU]\ZD�V]WXF]QH��JXPD��PHWDOH��V �QLHSRUR�
ZDWH��

=H�Z]JO GX�QD�HPLVM �GLRNV\Q�L�IXUDQyZ�]H�VSDODUQL�RGSDGyZ�ZD QD�MHVW�]DZDU�
WR ü� FKORUX�Z� RGSDGDFK� �Z� WZRU]\ZDFK� V]WXF]Q\FK�� JXPLH� L� Z� VNyU]H��� UyGáHP�
PHWDOL�FL NLFK��&X��&G��&R��&U��3E�L�=Q��V ��SDSLHU��RGSDGNL� \ZQR FLRZH��JXPD��
i skóra. �

�'OD� HQHUJHW\F]QHJR� Z\NRU]\VWDQLD� RGSDGyZ� ZD QD� MHVW� LFK� ZDUWR ü� RSDáRZD��
1DMZL NV] � ZDUWR ü� RSDáRZ � PDM � WZRU]\ZD� V]WXF]QH�� QD� SU]\NáDG� SROLSURS\OHQ��
���0-�NJ��=D�NU\WHULXP�SDOQR FL�RGSDGyZ�SU]\MPXMH�VL �]Z\NOH�JUDQLF �LFK�DXWRWHU�
PLF]QHJR�VSDODQLD��NWyU �XVWDORQR�XPRZQLH�QD�����0-�NJ�>��@��
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�������2GSDG\�V]SLWDOQH��PHG\F]QH��
2GSDG\�V]SLWDOQH�SRFKRG] �]H�V]SLWDOL��NOLQLN�PHG\F]Q\FK�L�ZHWHU\QDU\MQ\FK��JD�

ELQHWyZ� GHQW\VW\F]Q\FK�� KRVSLFMyZ� L� LQQ\FK� ]DNáDGyZ� VáX E\� ]GURZLD�� 1DMZL NV]\�
XG]LDá�PDM �Z� QLFK� SDSLHU� L� WZRU]\ZD� V]WXF]QH�� DOH� V � WH � LQVWUXPHQW\�PHG\F]QH��
EDQGD H��NUHZ�� IUDJPHQW\�FLDá�� ]ZáRNL� ]ZLHU] W� L� OHNDUVWZD� �WDE��������/LF]QH�GDQH��
R�PRUIRORJLL�RGSDGyZ�V]SLWDOQ\FK�Z�3ROVFH�PR QD�]QDOH ü�Z�SUDF\�>��@��'X D�Uy QR�
URGQR ü� PRUIRORJLF]QD� RGSDGyZ� PHG\F]Q\FK� SRZRGXMH�� H� Z� QLHNWyU\FK� NUDMDFK�
G]LHOL�VL � MH�QD�NDWHJRULH��ELRU F�SRG�XZDJ �VWRSLH �VWZDU]DQHJR�]DJUR HQLD�GOD� UR�
GRZLVND��:�3ROVFH�SURSR]\FM �SRG]LDáX�QD�JUXS\�RGSDGyZ�PHG\F]Q\FK�SU]HGVWDZLR�
QR�Z�SXEOLNDFML�>��@��=DPLHV]F]RQH�Z�WDEHOL�����GDQH�ZVND]XM �� H�HIHNW�FLHSOQ\�VSD�
ODQLD�ZL NV]R FL�RGSDGyZ�PHG\F]Q\FK�PR H�E\ü�]QDF]Q\���
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�������.RPXQDOQH�RVDG\� FLHNRZH�
2VDG\� ]� NRPXQDOQ\FK� RF]\V]F]DOQL� FLHNyZ� �RVDG\� FLHNRZH�� VWDQRZL � MHGHQ��

]�WUXGQLHMV]\FK�SUREOHPyZ�JRVSRGDUNL�RGSDGDPL�]�SRZRGX��]ZL NV]DM FHJR�VL �VWUX�
PLHQLD�osadów do zagospodarowania (2,5÷3,5 mln Mg uwodnionych osadów rocznie 
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Z�3ROVFH�>�@���GX HJR�XZRGQLHQLD�RVDGyZ� FLHNRZ\FK��SRQDG������L�LFK�QLHNRU]\VW�
QHM�GOD� URGRZLVND�QDWXUDOQHJR�FKDUDNWHU\VW\NL���

2VDG\� FLHNRZH�WR�RUJDQLF]QR�PLQHUDOQD�ID]D�VWDáD��Z\RGU EQLRQD�]H� FLHNyZ�NR�
PXQDOQ\FK� Z� SURFHVLH� VHG\PHQWDFML� >�@�� 6 � RQH� PLHV]DQLQ � QLHVLRQ\FK� SU]H]� ZRG �
VXEVWDQFML�FLHNá\FK�L� VWDá\FK� Uy QHJR�SRFKRG]HQLD��:�RVDGDFK� FLHNRZ\FK�QDMZL FHM�
MHVW�SURWHLQ��Z JORZRGDQyZ��WáXV]F]yZ�L�ROHMyZ�� FLHNL�]DZLHUDM �QLHEH]SLHF]QH�VXE�
stancje organiczne i nieorganiczne, a nawet toksyczne oraz chorobotwórcze mikrooU�
JDQL]P\�>�@��:�WDEHOL�����SRUyZQDQR�VNáDG�HOHPHQWDUQ\�RVDGyZ� FLHNRZ\FK�L�Z JOD�
NDPLHQQHJR��=ZUDFD�XZDJ �GX \�XG]LDá�PHWDOL� FL NLFK�Z�RVDG]LH�� LFK�XG]LDá�PR H�
E\ü�MHV]F]H�ZL NV]\��MH HOL� FLHNL�NRPXQDOQH�L�SU]HP\VáRZH�E G �]PLHV]DQH��
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VL �MDNR�SURFHV�UR]NáDGX�RUJDQLF]Q\FK�VNáDGQLNyZ�RGSDGyZ�]DFKRG] F\�Z�WHPSHUDWX�
U]H�SRZ\ HM�����°&�>��@��0R QD�Z\Uy QLü�WU]\�ZD QLHMV]H�JUXS\�W\FK�PHWRG��Z�NWó-
U\FK�SRGVWDZRZ �URO �SHáQL �SURFHV\��

• VSDODQLD��
• SLUROL]\��
• ]JD]RZDQLD��
0HWRG\� Z\NRU]\VWXM FH� SURFHV\� VSDODQLD�� Z� SRUyZQDQLX� GR� GZyFK� SR]RVWDá\FK�

JUXS�PHWRG��PDM �LVWRWQH�]DOHW\��
• PQLHMV]\�NRV]W�SU]HNV]WDáFDQLD�RGSDGyZ��
• PR OLZR ü�SU]HNV]WDáFDQLD�ZL NV]HJR�VWUXPLHQLD�RGSDGyZ��
• PR OLZR ü�RG]\VNX�FLHSáD�VSDODQ\FK�RSDGyZ��
Spalanie odpadów nie jest jednak pozbawione wad, przede wszystkim charakter\�

]XMH� VL � HPLVM � ]DQLHF]\V]F]H � W\SRZ\FK� GOD� VSDODQLD� SDOLZ� NRSDOQ\FK� �&2 ö �� &2��
12÷ ��62 ö �L�S\á\���D�SRQDGWR�HPLVM �]QDF]QLH�JUR QLHMV]\FK�]DQLHF]\V]F]H ��MDN��PHWD�
OH�FL NLH��::$��3&''V�3&')V��GLRNV\Q\�L�IXUDQ\��L�3&%V��FKORURZDQH�ELIHQ\�
OH���3URFHV�VSDODQLD�RGSDGyZ�QLH�MHVW�áDWZR�NRQWURORZDü��SRQLHZD �RGSDG\�]Z\NOH�
V �WUXGQ\P�SDOLZHP��0LPR�W\FK�ZDG��VSDODQLH�MHVW�SRGVWDZRZ �PHWRG �WHUPLF]QHJR�
SU]HNV]WDáFDQLD�RGSDGyZ��QDWRPLDVW� SLUROL]D� L� ]JD]RZDQLH� V � VWRVRZDQH�Z�EDUG]R�
UR]EXGRZDQ\FK�V\VWHPDFK�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ��:�ZLHOX�QRZR�
F]HVQ\FK�WHFKQRORJLDFK�SLUROL]D�L�VSDODQLH�Z\VW SXM �Z�QDVW SXM F\FK�SR�VRELH�HWD�
SDFK�>������@��

0HWRG\� WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ�QLHEH]SLHF]Q\FK� PDM � ZáDVQ �
VSHF\ILN ��SRQLHZD �LFK�QDMZD QLHMV]\P�FHOHP�MHVW�]PQLHMV]HQLH�REM WR FL�L�XQLH��
V]NRGOLZLDQLH��GHWRNV\ILNDFMD���QDWRPLDVW�HIHNW�HQHUJHW\F]Q\�PD�]QDF]HQLH�GUXJR�
U] GQH�� 1DMF] FLHM� VWRVRZDQ\PL� PHWRGDPL� WHUPLF]QHJR� SU]HNV]WDáFDQLD� QLHEH]�
SLHF]Q\FK�RGSDGyZ�V �� LQF\QHUDFMD� �VSRSLHODQLH���SLUROL]D��ZLWU\ILNDFMD� L� VSDODQLH�
SáRPLHQLRZH��'R� XQLHV]NRGOLZLDQLD� QLHNWyU\FK� W\SyZ� RGSDGyZ� VWRVXMH� VL � GHWR�
QDFM ��=H�Z]JO GX�QD�Z\VRN �WHPSHUDWXU �HIHNW\ZQH�MHVW�]DVWRVRZDQLH�SOD]P\�GR�
unieszkodliwienia wielu typów odpadów niebe]SLHF]Q\FK��

�������0HFKDQL]P\�VSDODQLD�RGSDGyZ�
0HFKDQL]P\�VSDODQLD�ZLHOX�RGSDGyZ�VWDá\FK��NWyUH�VWDQRZL �JáyZQ\�VNáDGQLN�Z\�

WZDU]DQ\FK�Z�NUDMX�RGSDGyZ��V �SRGREQH�GR�PHFKDQL]PyZ�VSDODQLD�PáRG\FK�Z JOL��
L�ELRPDV\��:�XSURV]F]HQLX�Z\Uy QLD�VL �WU]\�HWDS\�VSDODQLD�RGSDGyZ��

���'RVWDUF]RQH�GR�SDOHQLVND�RGSDG\�VXV] �VL �L�QDJU]HZDM �GR�WHPSHUDWXU\�UR]NáD�
GX�WHUPLF]QHJR��
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���3RGF]DV� WHUPLF]QHJR� UR]NáDGX� QDVW SXMH� Z\G]LHODQLH� VL � ORWQ\FK� SURGXNWyZ���
D�VWDáD�SR]RVWDáR ü�PD�IRUP �ERJDWHJR�Z�Z JLHO�NRNVX��:�NRQZHQFMRQDOQ\FK�V\VWH�
PDFK�VSDODQLD��Z�NWyU\FK�XG]LDá�WOHQX�MHVW�Z�QDGPLDU]H��Z�W\P�HWDSLH�QDVW SXMH�WDN H�
VSDODQLH�ORWQ\FK�SURGXNWyZ�UR]NáDGX�WHUPLF]QHJR��

���:�WU]HFLP�HWDSLH�VSDODQD�MHVW�SR]RVWDáR ü�NRNVRZD��SURFHV�WHQ�PD�]Z\NOH�G\IX�
]\MQ\�FKDUDNWHU�–�V]\ENR ü�XWOHQLDQLD�]DOH \�RG�GRVW SX�WOHQX�GR�SRURZDWHJR�ZQ WU]D�
F] VWHN��

1DMZL NV]\�XG]LDá�Z�SDOQ\FK�F] FLDFK�RGSDGyZ�NRPXQDOQ\FK�RUD]�V]SLWDOQ\FK�PD�
M �PDWHULDá\�FHOXOR]RZH����÷������LQQH�SDOQH�VNáDGQLNL�WR�WZRU]\ZD�V]WXF]QH�RUD]�JX�
PD�L�VNyUD��S��������:\PLHQLRQH�PDWHULDá\�XOHJDM �Já ERNLHPX�UR]NáDGRZL�WHUPLF]QHPX�
���÷�����]�Z\G]LHOHQLHP�F] FL�ORWQ\FK��NWyUH�VWDQRZL �R�SU]HELHJX�SURFHVX�VSDODQLD���

���������6SDODQLH�RGSDGyZ�NRPXQDOQ\FK�
6SDODQLH�ORWQ\FK�SURGXNWyZ�WHUPLF]QHJR�UR]NáDGX�

6]\ENR ü�UR]NáDGX�WHUPLF]QHJR�RGSDGyZ�VWDá\FK�SRGF]DV�LFK�VSDODQLD�MHVW�NRQWUR�
ORZDQD�SU]H]�VWUXPLH �FLHSáD�SU]HMPRZDQ\�RG�SáRPLHQLD�L�QDJU]DQ\FK�VWUHI�SDOHQLVND��
&HFK �FKDUDNWHU\VW\F]Q �ZLHOX�VNáDGQLNyZ�RGSDGyZ�NRPXQDOQ\FK�MHVW�LFK�QLHZLHOND�
JUXER ü��SDSLHU��WHNVW\OLD��OL FLH��JXPD�L�LQQH���FR�SRZRGXMH�� H�QDJU]HZDM �VL �V]\E�
NR�� SUDNW\F]QLH� EH]� Z\VW SRZDQLD� JUDGLHQWyZ� WHPSHUDWXU\�� ,VWRWQ � SU]HV]NRG � GOD�
szybkiego przebiegu pirolizy odpadów komunalnych jest jednak ich zawilgRFHQLH�RUD]�
REHFQR ü�PHWDOL� L� LQQ\FK� LQHUWQ\FK� FLDá� �NDPLHQLH�� JUX]� L� LQQH���NWyUH�−� DNXPXOXM F�
FLHSáR�−�REQL DM �WHPSHUDWXU �SLUROL]\�L�PRJ �]QDF]QLH�M �VSRZROQLü��

2ND]XMH� VL �� H� REHFQR ü�PHWDOL�Z�RGSDGDFK�PR H�PRG\ILNRZDü�SURFHV� SLUROL]\�
WDNLFK�PDWHULDáyZ�� MDN� SDSLHU� L� SROLHW\OHQ��6WZLHUG]RQR�PLDQRZLFLH�� H�Z�REHFQR FL�
JOLQX�Z\PLHQLRQH�VNáDGQLNL�RGSDGyZ�Z\G]LHODá\�PQLHM�ORWQ\FK�SURGXNWyZ��D�SR]RVWD�
áR ü�NRNVRZD�E\áD�ZL NV]D�>��@��:Sá\Z�REHFQR FL�JOLQX�QD�VNáDG�NRNVX�]�WHUPLF]QH�
JR�UR]NáDGX�SDSLHUX�L�SROLHW\OHQX�LOXVWUXM �IRUPXá\��

NRNV� �& øDù ú + � ù ú � 2 úDù �Dû �
NRNV üPý � �& øDù �Oþ + ÿ ù � ÿ 2 úDù ��þ �

LQGHNV�$O�R]QDF]D�REHFQR ü�JOLQX�Z�RGSDG]LH�SRGF]DV�VSDODQLD�>��@��
6SDODQH� ]� RGSDGDPL� WZRU]\ZD� V]WXF]QH� L� SROLPHU\�PDM � WDN H� WURFK � ]PLHQLRQ\�

PHFKDQL]P� UR]NáDGX� WHUPLF]QHJR��0DWHULDá\� WH� LQG\ZLGXDOQLH� UR]NáDGDM � VL � QLHPDO��
w 100% do lotnych produktów, ale podczas spalania z odpadami 10÷���� LFK�PDV\�
WZRU]\�SR]RVWDáR ü�NRNVRZ �>��@��
6SDODQLH�SR]RVWDáR FL�NRNVRZHM�

6SDODQLH�SR]RVWDáR FL�NRNVRZHM�SR�WHUPLF]Q\P�UR]NáDG]LH�RGSDGyZ�MHVW�SURFHVHP�
SRGREQ\P� GR� SURFHVX� VSDODQLD� SR]RVWDáR FL� NRNVRZHM� ]� ELRPDV\�� .RNV� ]� SLUROL]\�
odpadów jest reaNW\ZQ\��D�V]\ENR ü�MHJR�XWOHQLDQLD� MHVW�NRQWURORZDQD�SU]H]�G\IX]M �
WOHQX�GR�ZQ WU]D�SRURZDW\FK�F] VWHN��
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2GJD]RZDQLH�L�VSDODQLH�F] FL�ORWQ\FK�

5R]NáDG�WHUPLF]Q\�RVDGyZ� FLHNRZ\FK�]DFKRG]L�Z�]QDF]QLH�QL V]HM�WHPSHUDWXU]H�
QL �Z�SU]\SDGNX�Z JOL��3U]\SXV]F]D�VL �� H�F] FLRZR�SU]HELHJD�UyZQROHJOH�]�SURFH�
VHP�VXV]HQLD�� ]DF]\QD� VL �ERZLHP�MX �Z�WHPSHUDWXU]H�����°&��QLH�PD�ZL F� UR]JUDQL�
F]HQLD�ID]��VXV]HQLD�L�SLUROL]\��MDN�GOD�Z JOL�>��@��

:�F]DVLH� UR]NáDGX� WHUPLF]QHJR�RVDGyZ� FLHNRZ\FK�RWU]\PXMH� VL � VXEVWDQFMH� JD�
]RZH��FLHNáH��ROHM��L�NRNV��D�ZL F�SRGREQLH�MDN�Z�SU]\SDGNX�UR]NáDGX�LQQ\FK�VXEVWDQ�



����������� �
	�����

FML�RUJDQLF]Q\FK��=H�]ZL NV]HQLHP�WHPSHUDWXU\�UR]NáDGX�]ZL NV]D�VL �XG]LDá�VXEVWDQ�
FML�JD]RZ\FK�� D�PDOHMH�XG]LDá� VXEVWDQFML�FLHNá\FK� L�NRNVX� �WDE���������:�SURGXNWDFK�
JD]RZ\FK�MHVW�GX R�&2��NWyUHJR�XG]LDá�VWDMH�VL �GRPLQXM F\�Z�Z\ V]HM�WHPSHUDWXU]H�
UR]NáDGX�RVDGyZ� FLHNRZ\FK��WDE��������>��@��
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0HFKDQL]P�VSDODQLD� F] VWHN�ZVW SQLH� VXV]RQHJR�RVDGX� FLHNRZHJR� MHVW� ]EOL RQ\�

GR�PHFKDQL]PX�VSDODQLD�ZLOJRWQHJR�Z JOD�EUXQDWQHJR��3RUyZQDQLH�V]\ENR FL�RGJD�
]RZDQLD�L�VSDODQLD�F] FL�ORWQ\FK�F] VWHN�Z JOD�NDPLHQQHJR��Z JOD�EUXQDWQHJR��ELR�
PDV\�RUD]� RVDGyZ� FLHNRZ\FK�ZVND]XMH�� H� VXV]RQ\�RVDG� FLHNRZ\�PD�QDMZL NV] �
G\QDPLN �W\FK�SURFHVyZ��'X D�]DZDUWR ü�F] FL�ORWQ\FK�Z�RVDGDFK� FLHNRZ\FK�RUD]�
GX D�G\QDPLND�LFK�WHUPLF]QHJR�UR]NáDGX�SRZRGXM �� H�Z\G]LHODQLH�L�VSDODQLH�F] FL�
ORWQ\FK�MHVW�]DVDGQLF]\P�HWDSHP�VSDODQLD�RVDGyZ� FLHNRZ\FK�L�PD�GRPLQXM F\�XG]LDá�
Z�Z\]ZDODQLX�HQHUJLL�FLHSOQHM�X]yskiwanej ze spalania osadów.�
6SDODQLH�SR]RVWDáR FL�NRNVRZHM�

=Z\NOH�VSDODQLH�SR]RVWDáR FL�NRNVRZHM�]DMPXMH�Z�SURFHVLH�VSDODQLD�SDOLZ�VWDá\FK�
QDMZL FHM�F]DVX��QD�SU]\NáDG�SRGF]DV�VSDODQLD�Z JOD�SURSRUFM �F]DVyZ�VSDODQLD�F] FL�
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ORWQ\FK� L� SR]RVWDáR FL� NRNVRZHM� PR QD� RNUH OLü� Z� SU]\EOL HQLX� MDNR� ����� �S�� �������
,QDF]HM�MHVW�Z�SU]\SDGNX�VSDODQLD�F] VWHN�RVDGX� FLHNRZHJR�–�VSDODQLH�F] VWHN�NRNVX�
WUZD�NUyFHM�QL �RGJD]RZDQLH�RVDGX�L�VSDODQLH�Z\G]LHORQ\FK�F] FL�ORWQ\FK��:\QLND�WR��
]� MHGQHM�VWURQ\�]H�VWRVXQNRZR�SRZROQHJR�WHPSD�WHUPLF]QHJR�UR]NáDGX�RVDGyZ� FLH�
NRZ\FK��D�]�GUXJLHM�−�]�QLHZLHONLHJR�XG]LDáX�Z JOD�Z�NDUERQL]DFLH�RVDGyZ��RN��������
6SU]\MDM F\P� F]\QQLNLHP� V]\ENLHJR�XWOHQLDQLD� F] VWHN� NRNVX� ]� RVDGyZ� FLHNRZ\FK�
MHVW�LFK�GX D�SRURZDWR ü��ZL NV]D�QL �F] VWHN�NRNVX�Z JORZHJR�>��@��
���������6SDODQLH�FKORURZDQ\FK�Z JORZRGRUyZ�

&KORURZDQH�Z JORZRGRU\�QDOH �GR�VNáDGQLNyZ�RGSDGyZ�NRPXQDOQ\FK�L�V]SLWDO�
Q\FK�� D� WDN H� V � SURGXNWDPL� XERF]Q\PL�Z� SU]HP\ OH�� FKHPLF]Q\P� L� IDUPDFHXW\F]�
Q\P��0HFKDQL]P�VSDODQLD�W\FK�]ZL ]NyZ�MHVW�VNRPSOLNRZDQ\��D�SURGXNW\�SU]HM FLR�
ZH�L�NR FRZH�VSDODQLD�]DOH �RG�WHPSHUDWXU\�SURFHVX�L�XG]LDáX�WOHQX�>�@���

7HUPLF]QH� SU]HNV]WDáFDQLH� FKORURZDQ\FK� Z JORZRGRUyZ� á F]\� VL � ]� QLHEH]SLH�
F]H VWZHP�ZSURZDG]DQLD�GR�DWPRVIHU\�GLRNV\Q�L�IXUDQyZ��:�FHOX�RJUDQLF]HQLD�HPL�
VML� W\FK� JUR Q\FK� ]DQLHF]\V]F]H � GR� GRSXV]F]DOQHJR� SR]LRPX�� QDOH \� RJUDQLF]\ü�
XG]LDá�FKORUX�Z�SRGDZDQ\P�GR�VSDODQLD� VWUXPLHQLX�RGSDGyZ��SDOLZD�� OXE�]DSHZQLü�
FDáNRZLWH� VSDODQLH� FKORURZDQ\FK�Z JORZRGRUyZ�� HE\�Z� UH]XOWDFLH� FKORU�RG]\VNDü��
&KORU�RG]\VNXMH�VL �]H�VSDOLQ�Z�IRUPLH�FKORURZRGRUX��+&O��SU]H]�DEVRUSFM �Z�ZRG]LH�
OXE�Z�SRVWDFL�JD]RZHM��&O ö ���

-DNR ü�VSDODQLD�FKORURZDQ\FK�Z JORZRGRUyZ�]DOH \�RG�XG]LDáX�FKORUX�−�LP�ZL N�
V]D�]DZDUWR ü�FKORUX��W\P�PQLHMV]D�ZDUWR ü�RSDáRZD��1D�SU]\NáDG�SRGF]DV�SURGXNFML�
PRQRPHUX�FKORUNX�ZLQ\OX�SRZVWDM �RGSDG\�]DZLHUDM FH�RG����GR�����FKORUX��R�ZDU�
WR FL�RSDáRZHM����÷�����0-�NJ�>��@��:�SREOL X�GROQHJR�]DNUHVX�ZDUWR FL�RSDáRZHM�SUR�
FHV� VSDODQLD� VWDMH� VL � QLHVWDELOQ\� L� GOD� SRGWU]\PDQLD� Z\PDJD� GRGDWNRZHJR� SDOLZD��
UyGáHP� HPLVML� GLRNV\Q� L� IXUDQyZ� V �P�LQ�� SU]HWHUPLQRZDQH� URGNL� RFKURQ\� UR OLQ��

,QVHNF\G\�L�IXQJLF\G\�]DZLHUDM �FKORURZDQH�IHQROH��D�KHUELF\G\�SROLFKORURZDQH�GLIH�
Q\ORHWHU\��6SDODQLH� W\FK�]ZL ]NyZ�Z�]E\W�QLVNLHM� WHPSHUDWXU]H� ��������°&���Z�ZD�
UXQNDFK�QLHGRVWDWNX�WOHQX���������SRZRGXMH�JHQHURZDQLH�3&''V�3&')V��,QQH�FKOR�
URZDQH� Z JORZRGRU\�� NWyU\FK� QLHNRQWURORZDQH� VSDODQLH� ]DJUD D� HPLVM � GLRNV\Q��
L� IXUDQyZ�� WR�SROLFKORURZDQH�ELIHQ\OH� �3&%V���Z\VW SXM FH�Z�ROHMDFK� WUDQVIRUPDWR�
URZ\FK��Z�F]\QQLNDFK�FKáRGQLF]\FK�L�VXEVWDQFMDFK�L]RODF\MQ\FK�>��@��

�������:DUXQNL�EH]SLHF]QHJR�VSDODQLD�RGSDGyZ�
6SDODQLH� RGSDGyZ� QDOH \� GR� QDMWUXGQLHMV]\FK� SUREOHPyZ� WHFKQLNL� VSDODQLD�� SR�

QLHZD � SRZRGXMH� HPLVM � QLHEH]SLHF]Q\FK� VXEVWDQFML� GR� SRZLHWU]D� DWPRVIHU\F]QHJR�
RUD]�Z\PDJD�UR]ZL ]DQLD�]DJDGQLHQLD�VNáDGRZDQLD�VWDá\FK�RGSDGyZ�SDOHQLVNRZ\FK��
2EDZ\�SU]HG�QHJDW\ZQ\PL�VNXWNDPL�VSDODQLD�RGSDGyZ�]QDOD]á\�Z\UD]�Z�XVWDZRGDZ�
VWZLH��ZDUXQNL�SU]HNV]WDáFDQLD�WHUPLF]QHJR�QLHEH]SLHF]Q\FK�RGSDGyZ�Z�SDOHQLVNDFK�
NRWáRZ\FK�L�Z�VSDODUQLDFK�IRUPXáRZDQH�Z�3ROVFH�V �QDVW SXM FR�>��@��
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���&]DV�XWU]\PDQLD�VSDOLQ�Z�NRPRU]H�VSDODQLD�SRZLQLHQ�Z\QRVLü�FR�QDMPQLHM���VH�
NXQG\�Z�WHPSHUDWXU]H��

D�� QLH� QL V]HM� QL � ���� °&� –� MH HOL� ]DZDUWR ü� FKORUX� Z� ]ZL ]NDFK� RUJDQLF]Q\FK��
Z�SU]HNV]WDáFDQ\FK�RGSDGDFK�QLH�SU]HNUDF]D����VXFKHM�PDV\�RGSDGyZ��

E�� QLH� QL V]HM� QL � ����� °&� –� MH OL� ]DZDUWR ü� FKORUX� Z� ]ZL ]NDFK� RUJDQLF]Q\FK��
Z�SU]HNV]WDáFDQ\FK�RGSDGDFK�SU]HNUDF]D����VXFKHM�PDV\�RGSDGyZ��

���=DZDUWR ü�WOHQX�Z�JD]DFK�VSDOLQRZ\FK�QLH�PR H�E\ü�PQLHMV]D�QL �����
2NUH ORQR� WDN H�ZDUXQNL�GOD� WHUPLF]QHJR�SU]HNV]WDáFDQLD� QLHEH]SLHF]Q\FK�RGSD�

dów w piecach obrotowych do produkcji cementu i wapna, w których wysoka tempH�
UDWXUD�L�F]DV�SU]HE\ZDQLD�RG���GR���VHNXQG�]DSHZQLDM �UR]NáDG�VNáDGQLNyZ�RGSDGyZ�
SRFKRG]HQLD�RUJDQLF]QHJR�>��@���

Zasady spalania odpadów komunalnych oNUH OD� WDN H� '\UHNW\ZD� �������(:*�
>��@��Z�NWyUHM�Z\PDJD�VL �� HE\��−�ÄWHPSHUDWXUD�JD]X�SRZVWDM FHJR�Z�Z\QLNX�VSDOD�
nia odpadów po ostatnim wtrysku powiHWU]D� SRWU]HEQHJR� GR� VSDODQLD� SRGQRVLáD� VL ��
w sposób kontrolowany i jednorodny, nawet w najbardziej niespU]\MDM F\FK�ZDUXQ�
NDFK��GR�FR�QDMPQLHM�����q&��PLQLPXP�SU]H]�GZLH�VHNXQG\��Z�REHFQR FL�FR�QDM�
PQLHM����WOHQX” .�

=DVDG\� VSDODQLD�RGSDGyZ�QLHEH]SLHF]Q\FK�RNUH OD�'\UHNW\ZD�������(&� >�@�–�
ZDUXQNL� EH]SLHF]QHJR� VSDODQLD� V � WDNLH� VDPH� MDN� Z� 3ROVFH�� DOH� RNUH ORQR� WDN H�
RJUDQLF]HQLD�HPLVML�]DQLHF]\V]F]H ��&2�� UHGQLD�GRERZD�����PJ�P � ���S\áyZ��92&V��
+&O��+)��12÷ ��62 ö , metali oraz dioksyn i furanów.�
�
7HPSHUDWXUD�VSDODQLD�

1DMZD QLHMV]\P�F]\QQLNLHP�Z�SURFHVLH�VSDODQLD�RGSDGyZ�MHVW�WHPSHUDWXUD�VSD�
ODQLD��NWyUD�ZSá\ZD�QD�VNXWHF]QR ü�GRSDODQLD�&2�L�HPLVM �ZLHOX�ORWQ\FK�]DQLHF]\V]�
F]H �]�SDOHQLVND��D�WDN H�QD�XG]LDá�F] FL�SDOQ\FK�Z�SRSLHOH��2G�WHPSHUDWXU\�VSDODQLD�
]DOH \�V]\ENR ü�L�VWDELOQR ü�VSDODQLD��D�ZL F�L�SDUDPHWU\�NRQVWUXNF\MQH�SDOHQLVND��

2� ]QDF]HQLX� WHPSHUDWXU\� VSDODQLD� GOD� EH]SLHF]QHJR� SU]HNV]WDáFDQLD� WHUPLF]QHJR�
RGSDGyZ� ZLDGF]\�QDVW SXM FH�Z\PDJDQLH��]DNáDG\�VSDODQLD�RGSDGyZ�NRPXQDOQ\FK�
SRZLQQ\�E\ü�Z\SRVD RQH�Z�SDOQLNL�SRPRFQLF]H��3DOQLNL�WH�PXV] �E\ü�Zá F]RQH�DXWR�
PDW\F]QLH��JG\�WHPSHUDWXUD�JD]yZ�RGORWRZ\FK�VSDGD�SRQL HM�����°&�>��@��

$GLDEDW\F]Q � WHPSHUDWXU � VSDODQLD�PR QD�REOLF]\ü�QD�SRGVWDZLH�ZDUWR FL�RSDáR�
Z\FK�L�LQQ\FK�GDQ\FK�WHUPRG\QDPLF]Q\FK�VNáDGQLNyZ�RGSDGyZ��DOH�MHVW�WR�ZLHONR ü�
PDM FD� QLHZLHOH�ZVSyOQHJR� ]� UHDOQ � WHPSHUDWXU � VSDODQLD��:� U]HF]\ZLVW\FK�ZDUXQ�
NDFK�Z\VW SXM F\FK�Z�SDOHQLVNDFK�SURFHV\�VSDODQLD�F] FL�ORWQ\FK�L�SR]RVWDáR FL�NRN�
VRZHM�RGSDGyZ�V �UR]G]LHORQH�Z�F]DVLH�L�PDM �Uy Q �WHPSHUDWXU �VSDODQLD��=H�Z]JO �
dów praktycznych, a przede wszystkim dla celów projektowania instalacji spalania 
RGSDGyZ��QLH]E GQH�MHVW�MHGQDN�SU]\EOL RQH�RNUH OHQLH� UHGQLHM�WHPSHUDWXU\�Z�SDOHQL�
VNX��D�UDF]HM�WHPSHUDWXU\�VSDOLQ�QD�Z\ORFLH�]�SDOHQLVND��

7HPSHUDWXU �VSDOLQ�QD�Z\ORFLH�]�SDOHQLVND�7 � � NWyU �GDOHM�E G]LH�VL �QD]\ZDü�NUyW�
NR� WHPSHUDWXU �VSDODQLD��PR QD�REOLF]\ü��]QDM F�ZDUWR ü�RSDáRZ �VXFK\FK�RGSDGyZ�
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Z� VWDQLH� EH]SRSLRáRZ\P� ��� ��: � RUD]� XZ]JO GQLDM F� XG]LDá� VXEVWDQFML� PLQHUDOQHM��
L� ZLOJRFL� Z� RGSDGDFK�� 3R� R]QDF]HQLX� ZDUWR FL� RSDáRZHM� VXFK\FK� RGSDGyZ� SU]H]���: RUD]�]DZDUWR FL�SRSLRáX�SU]H]�S�RWU]\PXMH�VL �

)1( S:: −=
!�" #!!! �

L�VW G�REOLF]D�VL �ZDUWR ü�RSDáRZ �RGSDGyZ�Z�VWDQLH�URERF]\P�
ZUZ:: $−−= )1(

%%% �
JG]LH��Z�L�U & �–�XG]LDá�ZRG\�Z�RGSDGDFK�L�HQWDOSLD�SDURZDQLD�ZRG\��U & ≈������N-�NJ��

>��@��
7HPSHUDWXU �VSDODQLD��VSDOLQ�QD�Z\ORFLH�]�SDOHQLVND��7 � �Z\]QDF]D�VL �]�XSURV]F]R�

nego równania bilansu entalpii, po obliczeniu masy spalin�P � ' L�SRSLRáX�P' �SRZVWDM �
cych podczas spalania odpadów:�

( ) *+,)(--+,)(( -( -. 477FP77FP: +−+−= )()( �
JG]LH��F � ��F ' ��7 /�0 �L�4 � 1 2 �–� UHGQLH�FLHSáR�ZáD FLZH�VSDOLQ�L�SRSLRáX��WHPSHUDWXUD�RWRF]HQLD�

L�ZLHONR ü� VWUDW� FLHSOQ\FK�Z�SDOHQLVNX��:DUWR ü� VWUDW� FLHSOQ\FK�SU]\MPXMH� VL �
MDNR���÷����FLHSáD�Z\]ZRORQHJR�SRGF]DV�VSDODQLD�>��@��

�
$XWRWHUPLF]QR ü�VSDODQLD�RGSDGyZ�

=�WHPSHUDWXU �VSDODQLD�ZL H�VL �ZD QH�SRM FLH�DXWRWHUPLF]QR FL�SURFHVX�VSDODQLD�
odpadów, które� R]QDF]D� PR OLZR ü� VWDELOQHJR� VSDODQLD� RGSDGyZ� EH]� NRQLHF]QR FL�
SRGDZDQLD�SDOLZD�GRGDWNRZHJR��7HRUHW\F]QH�RNUH OHQLH�ZDUXQNyZ�DXWRWHUPLF]QHJR�
VSDODQLD�Z�WDN�]áR RQ\P�RELHNFLH�MDN�VSDODUQLD�RGSDGyZ�MHVW�EDUG]R�WUXGQH��D�ZREHF�
EUDNX�ZLHOX� LQIRUPDFML� R�ZáD FLZR FLDFK� VSDODQ\FK� RGSDGyZ�−� SUDZLH� QLHPR OLZH��
0R QD�MHGQDN�SRVáXJLZDü�VL �NU\WHULDPL�]DVW SF]\PL�DXWRWHUPLF]QR FL�VSDODQLD��PL�
QLPDOQ �WHPSHUDWXU �VSDODQLD�OXE�PLQLPDOQ �ZDUWR FL �RSDáRZ �RGSDGyZ��

5R]SDWUXM F�PLQLPDOQ � WHPSHUDWXU � VSDODQLD� MDNR� NU\WHULXP� DXWRWHUPLF]QR FL�
SURFHVX� VSDODQLD�� PR QD� SRVáX \ü� VL � WHPSHUDWXU � VDPR]DSáRQX� SDOLZ� VWDá\FK� >��@���
:�SU]\SDGNX�RGSDGyZ��NWyUH�Z�GX HM�PLHU]H�VNáDGDM �VL �]�PDWHULDáyZ�FHOXOR]RZ\FK��
WHPSHUDWXUD�VDPR]DSáRQX�Z\QRVL����÷����°&�>�@��2GSDG\�NRPXQDOQH�]DZLHUDM �VSR�
UR�ZRG\� RUD]�PDWHULDáyZ� LQHUWQ\FK� �V]NáR�� FHUDPLND��PHWDOH� LQQH��� SRZRGXMH� WR�� H�
SURFHV� VSDODQLD� SU]HELHJD� ZROQR�� WU]HED� ]JRG]Lü� VL � ]� ZQLRVNLHP� ]� SUDF\� >��@�� H�
EH]SLHF]QLHM� MHVW� SU]\M ü�� H� GRSLHUR� WHPSHUDWXUD� VSDODQLD� ���÷���� °&� ]DSHZQLD�
DXWRWHUPLF]QR ü�VSDODQLD�RGSDGyZ��NLHG\�VWUDW\�FLHSáD�Z\QRV] �RNRáR�����RUD]�RNRáR�
����°&�−�NLHG\�VSDODQLH�SU]HELHJD�Z�ZDUXQNDFK�EOLVNLFK�DGLDEDW\F]Q\P��

.U\WHULXP�PLQLPDOQHM�ZDUWR FL�RSDáRZHM�Z\QLND�]�GR ZLDGF]H �Z�]DNUHVLH�VSD�
lania odpadów [��@�� 3U]\MPXMH� VL �� H� SURces spalania odpadów jest DXWRWHUPLF]Q\��
NLHG\�LFK�ZDUWR ü�RSDáRZD�E G]LH�FR�QDMPQLHM���0-�NJ�>������@��:�UR]ZD DQLDFK�QDG�
WHPSHUDWXU � VSDOLQ�Z\ND]DQR�� H� QDMZD QLHMV]H� ]QDF]HQLH�PDM � XG]LDá\�� F] FL� SDO�
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Q\FK��F] FL�PLQHUDOQ\FK�L�ZLOJRFL�Z�RGSDGDFK��7H�ZLHONR FL�SRVáX \á\�GR�VNRQVWUX�
RZDQLD� W]Z��Z\NUHVX� 7DQQHUD�� NWyU\� RNUH OD� REV]DU� VSDODQLD�DWXWRWHUPLF]QHJR� �U\V��
������?A@CB DEB FHG�I�J K,L9MCD N�O P ;�Q ;�RE: ;�4C8 P ;�8CS9TVU�W O X>P 4 8C;�R�;ZY P 49RE: W�T�; [C\]4 Q : TA: ; X W�^_\`: a�6�REW P ^_69W�b O 6 X ;�< a�W�Rc: W�4C8Ed
P ;�8CS7Tfe�WH6 P 4C8c;�T�;�Rc: ;g8C4C8C; X b�49TAW�hC4 P ;�Q : T�;5:E[C< ; X T�: ;�47876�i O b>;�RE: W�aH6 a�:�W�REW�^,hC: :E69;�T�;�^ X W UjT P ;�Q RCica�k O bc< ;�87d
RE: b>;�a�k�4C8 P ;�8CS7T]lCm�: W�R�;HQ W i�U�W�87R�;�bn[ X 4 O ;�\]: ;�oAT�;�^ [7RCb�S7Tqp @CB DEB FHG�I�J K,LZMcFsrtD

 spalania odpadów z waru
REd

b>;�\`:Ce�WH6 P : WZa�6�REW�hC4�: a�k P ^_69W�b O 6 X ;�< aZ;�Rc: ; X W�^_\`: aH6�RcW�hC4�lZuv: ;�8C47\]4�e�49T�: WH\`Y W P ^,4ca�W O i O P ;�Q ;�RE: ; P ;�Q : T O_X ;�< iEa�k
\w4Ch P ^_69W�e�: W�hC;�o�TxRE: O bE: W U X W�\ P WH^s; X [C^ 69W�yCzc{

÷ | {7{ ° }f~ R�; P ^ 6�i7bC< ;�8 X Q W�RE: W X ^,4ca�: R`Tq6H< 4 [�� z7�_� YCRE: WH69;�Q W RE: W
zatem od warunków 

p @CB DcB FHG�I�J K,L�MED K7J>O P ;�Q ;�Rc: ;�RE;�Q W iw67;�8Ze�;�o�4]69; P W�T�Rc: W�RE: W X ;�b�: W U X W�\ P W�^,; X [C^_i O P ;�Q ;�Rc: ;ZY
W�eci�67; P W�T�RE: o�T�iC\w;�hC;�R O bc[ X WZa�6�RE4 o X W�^_\`: a�6�RcW�hC4 P ^ 69W�b O 6 X ;�< aZ;�RE: ;g4C8 P ;

dów. 

3�i O l7=cl z�lH��;�bC^,W O�P ;�Q RE4 a�:E4C8 P ;�87S9T�67;HQ W RE: Wg4C8�[E8769: ;�< [�TfRE: a�k O bc< ;H89RE: bES7T P ;HQ RCiEa�k�Y
T�: Q hC4ca�:E:>a�6 a�:CRE: W P ;�Q RCiEa�k

�������3LUROL]D�RGSDGyZ�
=DOH QLH�RG�ZDUXQNyZ�SURFHV�SLUROL]\�PD�PQLHM� OXE�EDUG]LHM�HQGRWHUPLF]Q\�FKD�

UDNWHU��GODWHJR�Z�FHOX�MHJR�UHDOL]DFML�GR�XNáDGX�PXVL�E\ü�GRVWDUF]DQH�FLHSáR��:�SU]\�
SDGNX�SLUROL]\�RGSDGyZ�SRWU]HEQH�FLHSáR�X]\VNXMH�VL �SU]H]�F] FLRZH�VSDODQLH�SUR�
duktów pirROL]\��GODWHJR�SLUROL]D�RGSDGyZ�RGE\ZD�VL �]Z\NOH�SU]\�SHZQ\P�XG]LDOH�
WOHQX��SyáVSDODQLH���5R]Uy QLD�VL �SLUROL] �QLVNRWHPSHUDWXURZ �����÷����°&��RUD]�Z\�
VRNRWHPSHUDWXURZ �����÷�����°&��>��@��

:� Z\QLNX� UR]NáDGX� WHUPLF]QHJR� VWDá\FK� RGSDGyZ� Z� UHDNWRU]H� SLUROLW\F]Q\P�
RWU]\PXMH� VL �� SR]RVWDáR ü� VWDá � �NDUERQL]DW��� SURGXNW\� FLHNáH� �VPRáD�� ROHM�� DONRKRO��
L�ZRGD�� L�SURGXNW\�JD]RZH� �JD]�SLUROLW\F]Q\���:�F]DVLH�RGJD]RZDQLD�QDVW SXMH� WHU�
PLF]Q\�UR]NáDG�Z\VW SXM F\FK�Z�RGSDGDFK�]ZL ]NyZ�RUJDQLF]Q\FK��& � + & ��GR�SURVW�
V]\FK�VXEVWDQFML��SU]\NáDGHP�Z\VW SXM F\FK�Z�W\P�SURFHVLH�UHDNFML�FKHPLF]Q\FK�V ��

& � + & �→�&+ � �+�+ � �+��&�
&+ � �+�+ � 2�→�&2�+��+ � ��
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8G]LDá�SRV]F]HJyOQ\FK�IUDNFML�SURGXNWyZ�SLUROL]\�RUD]�LFK�VNáDG�FKHPLF]Q\�]DOH �RG�
URG]DMX�RGSDGyZ�RUD]�RG�WHPSHUDWXU\� UR]NáDGX��:�WDEHOL������SU]HGVWDZLRQR�SU]\NáDG�
X]\VNDQ\FK�SURGXNWyZ�VWDá\FK��FLHNá\FK�L�JD]RZ\ch podczas pirolizy wzorcowej próbki 
palnej frakcji odpadów komunalnych w temperaturze 600 °&�� DQDOL] � VNáDGX� ORWQ\FK�
produktów poGDno natomiast w tabeli 9.13, w porównaniu do gazu koksownLF]HJR�>��@���

��;�e�W�Q ;g=�l ���
Charakterystyka produktów pirolizy palnej frakcji odpadów komunalnych [43]
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�
=H�Z]URVWHP�WHPSHUDWXU\�SLUROL]\�]ZL NV]D�VL �XG]LDá�ORWQHM�IUDNFML�SURGXNWyZ�SL�

UROL]\��U\V�������RUD]�VNáDGQLNyZ�SDOQ\FK��SU]HGH�ZV]\VWNLP�&+ � ��&2�L�+ � ���D�]PQLHM�
V]D�VL �LOR ü�NDUERQL]DWX��U\V��������1DMF] FLHM�SLUROL] �RGSDGyZ�SURZDG]L�VL �Z�WHP�
SHUDWXU]H� RNRáR� ���� °C. Uzyskany podczas pirolizy odpadów komunalnych gaz ma 
ZDUWR ü�RSDáRZ ���÷���0-�P ¨ �>��@��

��;�e�W�Q ;g=El �Hy
Porównanie niektórych danych gazów: pirolitycznego z odpadów i koksowniczego [
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�
=DOHW �SLUROLW\F]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�MHVW�OHSV]D�PR OLZR ü�NRQWUROL�SUR�

FHVX� WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGów i jego optymalizacji: warunków termic]�
QHJR� UR]NáDGX� �WHPSHUDWXUD�� DWPRVIHUD� L� FL QLHQLH��� MDN� L�Sy QLHM�ZDUXQNyZ�VSDODQLD�
OXE�SU]HWZDU]DQLD�SURGXNWyZ�SLUROL]\��0R OLZR ü�OHSV]HM�NRQWUROL�SURFHVX�SLUROLW\F]�
QHJR�SU]HNV]WDáFDQLD�SRZRGXMH�� H�HPLVMD�]DQLHF]\V]F]H �JD]RZ\FK�L�S\áRZ\FK�MHVW�
PQLHMV]D�QL �SRGF]DV�VSDODQLD�RGSDGyZ��
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:L NV]H� UR]EXGRZDQLH� LQVWDODFML� SLUROLW\F]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� Z� SR�
UyZQDQLX�GR�VSDODUQL�SRZRGXMH�MHGQDN�� H�PHWRGD�SLUROLW\F]QD�MHVW��

• PQLHM�VSUDZQD�HQHUJHW\F]QLH��
• PQLHM�Z\GDMQD��
• EDUG]LHM�NRV]WRZQD��
&HFK\� WH� VSRZRGRZDá\�� H� SLUROL]D� ]QDOD]áD� ]DVWRVRZDQLH� GR� WHUPLF]QHJR� SU]H�

NV]WDáFDQLD� QLHEH]SLHF]Q\FK� RGSDGyZ�� D� WDN H� MDNR�ZVW SQ\� HWDS� WHUPLF]QHJR� SU]H�
NV]WDáFDQLD�Z�QRZRF]HVQ\FK�VSDODUQLDFK�RGSDGyZ�NRPXQDOQ\FK��1D�SU]\NáDG�Z�WHFK�
QRORJLL� '827+(50� SLUROL]D� RGSDGyZ� RGE\ZD� VL � ]� Z\NRU]\VWDQLHP� FLHSáD�
SyáVSDODQLD�Z�SLHUZV]\P�HWDSLH�SURFHVX�SU]HNV]WDáFDQLD�WHUPLF]QHJR�>��@��
���������=JD]RZDQLH�RGSDGyZ�

']LDáDM F� QD� RGSDG\� NRPXQDOQH� PLHV]DQLQ � SDU\� ZRGQHM� L� WOHQX� OXE� SRZLHWU]D��
Z�WHPSHUDWXU]H�SRQDG������°&�GRNRQXMH�VL �LFK�]JD]RZDQLD��X]\VNXM F�SURGXNW�JD�
]RZ\�]EOL RQ\�GR�JD]X�V\QWH]RZHJR��&2�+ � �≈�� ���1DMZD QLHMV]H�UHDNFMH�FKHPLF]QH�
Z�SURFHVLH�]JD]RZDQLD�RGSDdów to [��@��

3�i O l7=El | l�u P < i7T X WH\ P W�^s; X [C^_iA^,476Hbc< ;�8Z[
X W�^

micznego odpadów 
b�4Z\][cRE;�Q Rci�a�k

RE;�[E8769: ;�< i ¤ ^s;�b�a U�: O X ;�< W U�YCaH: W�bc< W U�:EhC;H6949T�W U
~ RE; P 4C8 O,X lc� zC�9� �
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-H HOL�F]\QQLNLHP�]JD]RZXM F\P��RERN�SDU\�ZRGQHM��E G]LH�SRZLHWU]H��RWU]\PXMH�
VL �JD]�VáDE\��RN����0-�P ¨ ���MH HOL�QDWRPLDVW�X \MH�VL �WOHQX��RWU]\PXMH�VL �JD]�PRFQ\�
�RN�����0-�P ¨ ���6WDá �SR]RVWDáR FL �SR�]JD]RZDQLX�MHVW�SRSLyá��=JD]RZDQLH� MHVW�SUR�
FHVHP� SU]HELHJDM F\P�� Z� SRUyZQDQLX� GR� VSDODQLD�� EDUG]R� ZROQR�� GODWHJR� ]QDOD]áR�
]DVWRVRZDQLH� SU]HGH� ZV]\VWNLP� GR� WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� PHG\F]�
Q\FK�>��@��W niektórych nowoczesnych technologiach termicznej utylizacji�RGSDdów (na 
SU]\NáDG�7KHUPRVHOHFW��]JD]RZDQLH�QDVW SXMH�SR�HWDSLH�SLUROL]\�>��@���
���������:DUXQNL� WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� QLHEH]SLHF]Q\FK� SU]H]�

LFK�UR]NáDG�SLUROLW\F]Q\�
:�3ROVFH�ZDUXQNL�SU]HNV]WDáFDQLD� WHUPLF]QHJR�QLHEH]SLHF]Q\FK�RGSDGyZ� SU]H]�

LFK�UR]NáDG�SLUROLW\F]Q\�]RVWDá\�]GHILQLRZDQH�QDVW SXM FR�>��@��
���=DZDUWR ü�RUJDQLF]Q\FK�]ZL ]NyZ�FKORURZFyZ�Z�SDUDFK�L�JD]DFK�RGORWRZ\FK��

]�SURFHVX�UR]NáDGX�SLUROLW\F]QHJR�RGSDGyZ�QLHEH]SLHF]Q\FK�QLH�SRZLQQD�SU]HNUDF]Dü�
ZDUWR FL�����QJ�P ¨ ��

���*D]\�]�SURFHVX�SLUROLW\F]QHJR�SRZLQQ\�E\ü�Z\NRU]\VWDQH�MDNR�SDOLZR�SRPRF�
QLF]H� Z� SDOHQLVNDFK� NRWáRZQL� JU]HZF]\FK�� Z� SU]\SDGNX� EUDNX� PR OLZR FL� WDNLHJR�
Z\NRU]\VWDQLD�GRSXV]F]D�VL �VSDODQLH�JD]yZ�Z�SRFKRGQL��

���'RSXV]F]D� VL �EH]SR UHGQLH� VNáDGRZDQLH� VWDáHM�SR]RVWDáR FL�SR� UR]NáDG]LH�SLUROL�
W\F]Q\P�QD� VNáDGRZLVNX�RGSDGyZ��Z\SRVD RQ\P�Z� LQVWDODFMH� GR�RF]\V]F]DQLD� RGFLH�
ków.�

�������:VSyáVSDODQLH�RGSDGyZ�]�LQQ\PL�SDOLZDPL�
%XGRZD�VDPRG]LHOQHM�VSDODUQL�RGSDGyZ�MHVW�EDUG]R�NRV]WRZQ �LQZHVW\FM ��GODWHJR�

Z\NRU]\VWXMH� VL � WH � PR OLZR FL� WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� SU]H]� LFK�
ZVSyáVSDODQLH� ]� LQQ\PL�SDOLZDPL��QDMF] FLHM� ]�Z JOHP� OXE�ELRPDV �Z�NRWáDFK�FLH�
SáRZQLF]\FK�� D� QDZHW�Z� HQHUJHW\FH� ]DZRGRZHM� L� Z� FHPHQWRZQLDFK��:VSyáVSDODQLH�
RGSDGyZ�]�Z JOHP�PR H�E\ü�MHGQDN�SU]\F]\Q �SUREOHPyZ�HNVSORDWDF\MQ\FK��

• SRJRUV]HQLH�VWDELOQR FL�VSDODQLD��
• ]ZL NV]HQLH�VNáRQQR FL�GR�V]ODNRZDQLD��
• ]ZL NV]HQLH�NRUR]ML�SRZLHU]FKQL�RJU]HZDOQ\FK��
• ]ZL NV]HQLH�HPLVML�12ú ��62 � ��&2�L�S\áX��
• ]QDF]QH�]ZL NV]HQLH�HPLVML�::$��3&''V�3&')V�L�3&%V��
• SVXFLH�SRSLRáX�SU]H]�]PLDQ �S+��Z\P\ZDOQR ü�FKORUNyZ��IOXRUNyZ�L�PHWDOL��
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6SDODQLH�RGSDGyZ�NRPXQDOQ\FK�]�Z JOHP�
6SDODQLH� QLHSU]HWZRU]RQ\FK� RGSDGyZ� NRPXQDOQ\FK� Z� SDOHQLVNDFK� Z JORZ\FK�

XZD DQH�MHVW�]D�QLHUDFMRQDOQH�]�SRZRGX�GX \FK�Uy QLF�PL G]\�ZáD FLZR FLDPL� W\FK�
SDOLZ� >��@�� /HSV]H� HIHNW\� GDMH� ZVSyáVSDODQLH� Z JOD� ]� SDOLZDPL� ]� RGSDGyZ� W\SX�
3$.20��5')���NWyUH�PDM �ZáD FLZR FL�]EOL RQH�GR�Z JOD��S��������3RGDWQR ü�SU]H�
PLDáRZD� W\FK� SDOLZ� XPR OLZLD� LFK� UR]GUREQLHQLH� RGSRZLHGQLH� GOD� SDOHQLVN� IOXLGDO�
Q\FK� L� F\NORQRZ\FK� ����PP��� =H�Z]JO GX� QD�Z\PDJDQ\� GX \� VWUXPLH � SDOLZD�GR�
ZVSyáF]HVQ\FK� NRWáyZ� HQHUJHW\F]Q\FK�� XG]LDá� SDOLZ� RGSDGRZ\FK� Z� FDáNRZLW\P�
VWUXPLHQLX�GR�NRWáD�MHVW�RJUDQLF]RQ\�GR��÷����>��@��

'R ZLDGF]HQLD�]HEUDQH�Z�86$�SRGF]DV�VSDODQLD�SDOLZ�W\SX�5')�Z�NRWáDFK�]�SD�
OHQLVNDPL�F\NORQRZ\PL�QD�Z JLHO�EUXQDWQ\�GR�EORNX�R�PRF\�����0: ü �SRND]Dá\�� H�
X \FLH�SDOLZ�RGSDGRZ\FK�QLH]QDF]QLH� ]PQLHMV]D� VSUDZQR ü�NRWáD� �Z\PDJDQ\�ZL N�
V]\�QDGPLDU�SRZLHWU]D�RUD]�ZL NV]\�MHVW�XG]LDá�ZRGRUX�Z�RGSDGDFK�QL �Z�Z JOX���DOH�
HPLVMD�]DQLHF]\V]F]H �]�NRWáD�]PLHQLD�VL �QLHZLHOH�>��@��

• HPLVMD�62 � �]PDODáD�R�RNRáR������
• HPLVMD�12ú ��&2�L�&+�SUDNW\F]QLH�VL �QLH�]PLHQLáD��
• XG]LDá�S\áX�Z�VSDOLQDFK�]D�HOHNWURILOWUHP�]ZL NV]\á�VL �R������
• HPLVMD�::$�L�3&%V�QLH�]ZL NV]\á\�VL ���
• HPLVMD�+&O�]ZL NV]\áD�VL �RG���GR����SSP��
• HPLVMD�3&''V�3&')V�]ZL NV]\áD�VL �QLHZLHOH��
• ]ZL NV]\áD�VL �HPLVMD�QLHNWyU\FK�PHWDOL��
• ZáD FLZR FL�SRSLRáX�ORWQHJR�QLH�SRJRUV]\á\�VL �]QDF] FR��
8]DVDGQLRQH�MHVW�ZL F�VWZLHUG]HQLH�� H�PR QD�VSDODü�VSUHSDURZDQH�RGSDG\�NRPX�

QDOQH�]�Z JOHP�Z�NRWáDFK�HQHUJHW\F]Q\FK�L�FLHSáRZQLF]\FK��]PQLHMV]DM F�NRV]W\�Z\�
WZDU]DQLD�HQHUJLL��UHGXNXM F�HPLVM �&2 � �L�SU]\F]\QLDM F�VL �GR�UR]ZL ]DQLD�SUREOHPX�
odpadów komunalnych. �
:VSyáVSDODQLH�RVDGyZ� FLHNRZ\FK�]�Z JOHP�

:�OLF]Q\FK�EDGDQLDFK�L�SUyEDFK�Z\ND]DQR�Z�VNDOL� WHFKQLF]QHM�PR OLZR ü�ZVSyá�
VSDODQLD�RVDGyZ� FLHNRZ\FK�R�Uy Q\P�VWRSQLX�RGZRGQLHQLD�]�Z JOHP�Z�NRWáDFK�S\�
áRZ\FK��IOXLGDOQ\FK�L�UXV]WRZ\FK�>����������@���

:\QLNL� SUyE�Z�ZLHOX� HOHNWURZQLDFK� L� HOHNWURFLHSáRZQLDFK� RSDODQ\FK� S\áHP�Z �
JORZ\P�ZVND]XM �QD�PR OLZR ü�ZSURZDG]DQLD�RNRáR�����VXV]RQHJR�RVDGX� FLHNR�
ZHJR�GR�NRWáD�S\áRZHJR��:\QLNL�EDGD �Z�VNDOL�SyáWHFKQLF]QHM������0: ý ��SR]ZROLá\�
VWZLHUG]Lü�� H� ]DVLODQLH� SDOQLNyZ� S\áRZ\FK�PLHV]DQN � S\áX�Z JORZHJR� RUD]�Z\VX�
V]RQHJR� L� ]PLHORQHJR� RVDGX� FLHNRZHJR� XPR OLZLD� VWDELOQH� G]LDáDQLH� SDOQLND��
Z� ]DNUHVLH� XG]LDáX� RVDGX� ��÷������ >��@�� =ZL NV]DQLX� VWUXPLHQLD� RVDGyZ� GR� NRWáD�
WRZDU]\V]\á\�HIHNW\�QHJDW\ZQH��

• ]ZL NV]HQLH�HPLVML�62 � �L�12ú ��
• ]QDF]QH�]ZL NV]HQLH�V]ODNRZDQLD�SRZLHU]FKQL�RJU]HZDOQ\FK��
=ZL NV]HQLH�HPLVML�12ú �L�62 � �Z\ZRáXMH�]QDF]Q\�XG]LDá�D]RWX��������RUD]�VLDU�

NL� ������� Z� RVDGDFK� FLHNRZ\FK�� SU]\� PQLHMV]HM� QL � Z JLHO� ZDUWR FL� RSDáRZHM�
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������0-�NJ���6NáRQQR ü�GR�V]ODNRZDQLD�SRGF]DV�VSDODQLD�RVDGyZ� FLHNRZ\FK�Z\QL�
ND�]H�]QDF]QHJR�XG]LDáX�Z�QLFK�VXEVWDQFML�PLQHUDOQHM��RN�������>��@���

=H�Z]JO GX�QD�GX H�]DZLOJRFHQLH�Z JOD�EUXQDWQHJR (do 50%), szczególnie nD�
GDM � VL �GR�ZVSyáVSDODQLD� RVDGyZ� FLHNRZ\FK� ]�Z JOHP� NRWá\�S\áRZH�QD�Z JLHO�
EUXQDWQ\��:� W\P� SU]\SDGNX�ZLOJRWQR ü� RVDGyZ� FLHNRZ\FK�PR H� GRFKRG]Lü� GR�
����>��@��

'R�XGDQ\FK�PR QD�WH �]DOLF]\ü�SUyE\�ZVSyáVSDODQLD�RVDGyZ� FLHNRZ\FK�R�]D�
ZDUWR FL�ZRG\�RG����GR�����L�ZDUWR FL�RSDáRZHM�RNRáR����0-�NJ� V�P�� ]�Z JOHP�
NDPLHQQ\P�Z�NRWOH� UXV]WRZ\P�25���� >��@��=� REDZ\�R�Z\JDV]HQLH� NRWáD� XG]LDá�
RVDGX�Z�PLHV]DQFH� ]� Z JOHP� RJUDQLF]RQR� GR� ����� 6WZLHUG]RQR� ]QDF]QH� ]ZL N�
V]HQLH� HPLVML� &2�� 62 � �� 12ú � L� S\áX� Z� Z\QLNX� ZVSyáVSDODQLD� RVDGX� FLHNRZHJR��
]�Z JOHP��WDE���������
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=ZL NV]HQLH�HPLVML�62 � �L�12ú �E\áR�VSRZRGRZDQH�GX \P�XG]LDáHP�D]RWX��!�������

L�VLDUNL��!������Z�X \W\FK�GR�VSDODQLD�RVDGDFK��.LONXNURWQH�]ZL NV]HQLH�NRQFHQWUDFML�
S\áX�Z� VSDOLQDFK� ]RVWDáR� VSRZRGRZDQH� ]QDF]Q\P� XG]LDáHP� GUREQHM� IUDNFML� Z� RVD�
GDFK��6WZLHUG]RQR�SRQDGWR�]ZL NV]HQLH�XG]LDáX�PHWDOL�Z�RGFLHNDFK�]� X OL� L�SRSLR�
áyZ��DOH�EH]�SU]HNURF]HQLD�LVWQLHM F\FK�RJUDQLF]H �GOD�VNáDGRZDQLD�RGSDGyZ�>��@��

:� SUDF\� >��@� SU]HGVWDZLRQR� Z\QLNL� EDGD � Z� VNDOL� ODERUDtoryjnej i prób �
Z�ZL NV]HM�VNDOL�ZVSyáVSDODQLD�RVDGyZ� FLHNRZ\FK�]�Z JOHP�Z�NRWáDFK�IOXLGDOQ\FK��
8]\VNDQH�Z\QLNL�V �EDUG]R�]DFK FDM FH��SRQLHZD �XGDMH�VL �SURZDG]Lü�SURFHV�VSDOD�
QLD�RVDGyZ�R�XG]LDOH�ZRG\�GR�����EH]�REDZ\�R�Z\JDV]HQLH�NRWáD���

:VSyáVSDODQLH�RVDGyZ� FLHNRZ\FK�]�Z JOHP�MHVW�ZL F�PR OLZH��DOH�]H�Z]JO GX�QD�
VWRVXQNRZR�GX \�XG]LDá� VLDUNL�� D]RWX� L�PHWDOL�Z�RVDGDFK�� VWUXPLH �RVDGyZ�GR�NRWáD�
PXVL�E\ü�RJUDQLF]RQ\�� HE\�QLH�VSRZRGRZDü�SU]HNURF]H �HPLVML�]DQLHF]\V]F]H �JD�
]RZ\FK�RUD]�QLH�SRSVXü�SRSLRáX��'X \�XG]LDá� VXEVWDQFML�PLQHUDOQHM�Z�RVDGDFK� FLH�
NRZ\FK�SRZRGXMH�]QDF]QH�REFL HQLH�VSDOLQ�SRSLRáHP��RN�����J�P ¨ >��@���2JUDQLF]H�
QLHP� Z\QLNDM F\P� ]� GX HJR� XG]LDá\� ZLOJRFL� Z� RVDGDFK� FLHNRZ\FK� MHVW� JUR ED�
Z\JDV]HQLD�NRWáD��
��������� ����	�
 	��� ��������	������������� ��	�
 ���������! "���#� �$�%�� 	����

m]: W�8C4Zec^ P ^,;�b X i7b U�W O,X�O_P ;�Q ;�RE: W]4C8 P ;�87S7T O 6 P : X ;�Q R7iEa�knT \w;�< iEa�k�bE4 X < ;�a�k�h9^ 69W�T�a�6�iEa�k�4 P ;�Q ;�RCiEa�knT d
hCQ WH\ �s�Hy7�,Y P 49RE: W�T�; �
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•

X WH\ P W�^�; X [7^s; O,P ;�Q ;�RE: ;�TfRE: a�k�U�W O X 6�eci X RE: O b�;ZY
• brak jest przy nich systemów oczyszczania spalin,
•

P ^,;�b X iEaH6�Rc: W�RE: WH\`4 Q : T�;tU�W O X
w nich kontrola warunków spalania.m]: W�b�4ZR X ^,4CQ 49T�;�REW O,P ;HQ ;�RE: W 4C8 P ;�8CS7T O 6 P : X ;HQ RCica�k 6nT hCQ WH\ T \`;�< iEa�kVbE4 X < ;Za�k£hZ^s4769:�W�\]: O U X 49b O ica�69d

RciEa�k�67;�RE: WZaH6�i O 67a�69W 49^shC;�RE: a�6�RCiEa�ktl'&A4vR�; U�Q W P : W U�6�R�;�RCiEa�k�Y O 6�b�478CQ : TAiEa�k�67;�RE: WZa�6�i O 67a�69W W�\`: X 47T];�R7iEa�k
T X ;�bc: a�k�T�;�^_[CRCb�;�a�k O_P ;�Q ;�Rc: ;�R�;�Q W 8C: 49b O i7RCi�: ¤ [C^,;�RCi]4Z^�;�6�a�kcQ 49^,49T�;�REW�eE: ¤ W�RCicQ W ~ � })( ��� � | ��l
�
:VSyáVSDODQLH�RGSDGyZ�]�Z JOHP�D�HPLVMD�]DQLHF]\V]F]H �

:VSyáVSDODQLH�RGSDGyZ�]�Z JOHP�Z�SDOHQLVNDFK�SU]H]QDF]RQ\FK�GR�VSDODQLD�Z JOD�
SRZRGXMH�]Z\NOH�]ZL NV]HQLH�XG]LDáX�Z�VSDOLQDFK�]DQLHF]\V]F]H �W\SRZ\FK�GOD�VSD�
ODQLD�Z JOD��&2��62� ��12ú �L�S\á\�>��@��D�SRQDGWR�SRMDZLHQLH�VL �WDNLFK�]DQLHF]\V]F]H ��
NWyUH� SRGF]DV� VSDODQLD� SDOLZ� NRSDOQ\FK� QLH� V � XZD DQH� ]D� ]QDF] FH� �3&''V�3&')V��
::$��3&%V�L�PHWDOH�FL NLH���Mechanizmy powstawania dioksyn i furanów podczDV�
VSDODQLD� RGSDGyZ�NRPXQDOQ\FK� ]�Z JOHP�QLH� V � GREU]H� ]QDQH�� SU]\SXV]F]D� VL �� H�
VSDODQLH�Z JOD�LQKLELWXMH�SURFHV�SRZVWDZDQLD�W\FK�]DQLHF]\V]F]H �>��@����478ca�67; O�O P ;�Q ;�RE: ; P ; P : W�^ [`:�\`; X W�^s: ;�< S7Txa�W�Q [EQ 496949TAiEa�k]6�T h7Q WH\ P 47T O X ; U T hCQ 49T�4C8C49^ i P : W�^ a�: W�RE: 49T�W
: ¤ W�RE47Q W7l>��T�; ; O : Y W�b�Q [�a�6949T�W]6�R�;Za�69W�RE: Ww8CQ ; P 49T O X ;�T�;�Rc: ;`8C: 49b

syn i furanów w tych warunkach ma 49e�WZa�RE4 ojT O_P ;�Q : RE;�a�k�\`4CQ W�bc[EQ ;�^ RcW�h74�a�kEQ 49^ [EY9b X SZ^ iAT�ic8769: W�Q ; O : Tf^ WZ;�b�a U�:�&AWZ;�a�49R�;
�C� } Q

+ ¬ «
→

�C��« ¬ +
� } Q «

R�;�e�: W�^s; U a�W Ug6�RE;Za�69W�RE: ;�T X W�\ P WH^,; X [C^ 69W P 49R�;�8 | {c{ ° } � �c=7�slC35WZ;�b>a UsW�a�kEQ 4Z^s49T�;�RE: ; ¤ W�RE47Q : X ;�b W P ^ 69W�e�: W�hc; U
P ^�;�b X iEaH6�RE: W�T X W�\ P W�^s; X [7^ 69W P 49T�i W U | {C{ ° }

}+* �-, ¬ �
+ } Q «

→
a�kEQ 49^s4ZT�;�REW ¤ W�RE4CQ W

� 49R�87W�R O ;Za U�;�: O,P ;�Q ;�RE: W�a�kEQ 49^,49T�;�RCiEa�k ¤ W�RE4CQ : P ^,49T�;�876Z:�8C4 P 49T O X ;�Rc: ;�8C: 4Zb O i7R`: ¤
uranów [29

�slZ R7REWgRE: WZd
b�49^_6�i O X REW£W ¤ W�b X i T O P S7< O_P ;�Q ;�RE: ; 4C8 P ;�8CS7T 6£T hCQ WH\wY X 4v6Z\`: ;�R�;VT�< ; a�: T�4 a�: P 4 P : 49< S7T�Y P 4CQ W�hc; U aZ;VR�;
6�T�: b O 69W�RE: [.�/��01���2	�
 ��� �� X ;�bE: a�kf6�T�: 6Hb�S7T�Y>U�;�b � a�kcQ 49^ b�: Y ¤ Q [E49^ b�:�:�\`W X ;HQ W£a�: bE: WZYg49^s;�6 R�;�6�\`: ;�RE: W
wspó

< aH6�i9RCRE: b�; P ��478ca�: W�b�S9T]l�3 ¤ W�b X i X W�\`4 RE;�b�49R X ^s47Q 49T�;Zo�6�\�RE: W U O 67; U a O X ^ [7\`: W 4C8 P ;�87S7Tq� y | �sl

�����6SDODUQLH�RGSDGyZ��
�������&KDUDNWHU\VW\ND� LQVWDODFML� GR� WHUPLF]QHJR� SU]HNV]WDáFDQLD�

RGSDGyZ�
:VSyáF]HVQH�LQVWDODFMH�WHUPLF]QHJR�SU]HNV]WDáFDQLD��XW\OL]DFML��RGSDGyZ��732��WR�

VNRPSOLNRZDQH�V\VWHP\�WHFKQRORJLF]QH�F]ZDUWHM�JHQHUDFML��NWyUH�]DSHZQLDM ���
• ]PQLHMV]HQLH�REM WR FL��GR������L�PDV\��GR������RGSDGyZ��
• VSRSLHOHQLH�F] FL�RUJDQLF]QHM�RGSDGyZ��
• odzysk efektu cieplnego spalania odpadów,�
• VSHáQLHQLH�Z\PRJyZ�RJUDQLF]HQLD�HPLVML�]DQLHF]\V]F]H �JD]RZ\FK��
• EH]SLHF]H VWZR�VNáDGRZDQLD�VWDá\FK�SR]RVWDáR FL�SR�SU]HWZDU]DQLX��
5HDOL]DFMD� W\FK�]DGD �Z\PDJD�]QDF]QHJR� UR]EXGRZDQLD� LQVWDODFML�732��Z�NWyUHM�

Z\Uy QLD�VL �FKDUDNWHU\VW\F]QH�Z ]á\��U\V��������
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D��SU]\JRWRZDQLD�ZVDGX��
E��obróbki termicznej,�
F��RG]\VNX�HQHUJLL��
G��RF]\V]F]DQLD�VSDOLQ��
H��SU]HNV]WDáFDQLD�VWDá\FK�RGSDGyZ�SDOHQLVNRZ\FK��
:�VSDODUQLDFK�RGSDGyZ�Z ]á\�REUyENL�WHUPLF]QHM�L�RG]\VNX�HQHUJLL�V �]Z\NOH�]LQ�

WHJURZDQH� �NRWá\��� 1DMEDUG]LHM� UR]EXGRZDQ\� MHVW� Z ]Há� RF]\V]F]DQLD� VSDOLQ��PD� RQ�
ERZLHP� ]DGDQLD�� RGS\ODQLD�� RGVLDUF]DQLD�� NDWDOLW\F]QHJR� GRSDODQLD�� &2�� GLRNV\Q��
::$�L�92&V�RUD]�UR]NáDGX�12ú ��D�SRQDGWR�XVXZDQLD�PHWDOL�FL NLFK�]H�VSDOLQ��

�

465�7�8959:
;�< =$>@? A 8 < = 8�B�C >A-D 895�E Obróbka termicznaF D 7�89G 8�B�C >IH 4J5 = : D#K

L C > 7�M 8
4 L = : D = L = 8�B�C >D 7�8$G C B

N K M 895�O A C D K O

N�E < O A L >
wtórne

P6O < L 8 A O�5�8; 8 < 8 A O�5�B�8Q B >9< R C 8 > G >9K�? < : L = B�8
�
,VWQLHMH�NLOND�W\SyZ�LQVWDODFML�732��NWyUH�Uy QL �VL �Z\GDMQR FL �RG�NLONXG]LHVL FLX�

NLORJUDPyZ�GR�NLONXVHW�PHJDJUDPyZ�QD� JRG]LQ � >�@�� ,QVWDODFMH� WH�PR QD�G]LHOLü� ]H�
Z]JO GX�QD�Uy QH�F]\QQLNL��GR�QDMZD QLHMV]\FK�QDOH ��
���,��2UJDQL]DF\MQH��

• spalarnie odpadów, �
• ZVSyáVSDODQLH�RGSDGyZ�Z��NRWáRZQLDFK��HOHNWURZQLDFK�L�FHPHQWRZQLDFK��

�,,��3URFHV�WHFKQRORJLF]Q\��
• spalanie odpadów z nadmiarem powietrza,�
• piroliza odpadów i dopalanie produktów pirolizy,�
• zgazowanie odpadów.�

,,,��Rodzaj spalanych odpadów:�
• LQVWDODFMH�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�NRPXQDOQ\FK��732.���
• LQVWDODFMH�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RVDGyZ� FLHNRZ\FK�L�V]ODPyZ��
• LQVWDODFMH�WHUPLF]QHJR�SU]HNV]WDáFDQLD�Rdpadów niebezpiec]Q\FK��
�
%RG FHP�GR� UR]ZRMX� WHFKQLN� VSDODQLD� RGSDGyZ� MHVW�'\UHNW\ZD�8(� ��������(&�

ZSURZDG]DM FD�RJUDQLF]HQLD�VNáDGRZDQLD�RGSDGyZ�ELRGHJUDGRZDOQ\FK�L�Z\]QDF]DM �
FD�VFHQDULXV]�W\FK�RJUDQLF]H �Z�NUDMDFK�8(�>��@���

3�i O l7=El �El þ a�kEWH\w; X : R O X ;�Q ;�a U�:
X W�^ \]: aH6�REW�hC4 P ^_69W�b O 6 X ;�< a�;�RE: ;

odpadów (TPO)
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u �¥4CQ O a�W X W�^_\`: aH6HREW P ^_69W�b O 6 X ;�< a�;�RE: Wg4C8 P ;�87S7T¢\`4 W�ecico P ^,49T�;�87694�REW�Tq� yC{7� �
• spalarniach odpadów niebezpiecznych,
• spalarniach odpadów komunalnych,
•

O P ;�Q ;�^_RE: ;�a�k�4C8 P ;�87S7T : R7RciEa�kARE: RE: W�e�WH6 P : W�aH6�RcWg:Cb�4Z\][CRE;�Q REW7l
&A4 P [ O 69aH69; O : X W X W�^ \]: aH6�REW P ^ 6ZWHb O 6 X ;�< aZ;�RE: WA4C8 P ;�8CS7T : RCRcica�k`RE: RE: W�eEWH6 P : WZa�6�RcW�Tq: RCRciEa�k`RE: O_P ;�Q ;�^,d

RE: W 4C8 P ;�8CS9T [C^_6 8769W�RE: ;Za�k � P : WZaHW a�W�\`WHR X 49T�WZYgT�; P : W�RCRc: aH69WZY5b�4ZRCT�W�^ X 49^,49T�WZY�4ZeC^s4 X 49T�W£:�8C4 T�i P ;�Q ;�RE: ;
a�W�h9< iEY>e>; X W�^s: W�b�49b O 4ZT�RE: aH69WZY>b�4 X < i�WHREW�^,hCW X iEaH6�RcW`49^s;H6w8C49\`49T�W`: R O X ;�Q ;Za U�W`:�[C^ 6 8769W�RE: ;`h9^_69W�T�a�69WZY>bc[Ea�k7RE: W
: P : WZa�WA� yt����l

�������: ]á\�WHUPLF]QHM�REUyENL�RGSDGyZ��SDOHQLVND��
: ]Há� WHUPLF]QHM�REUyENL�RGSDGyZ�Z�GX HM�PLHU]H� GHF\GXMH�R� FKDUDNWHU]H�FDáHM�

LQVWDODFML�732��=H�Z]JO GyZ�NRQVWUXNF\MQ\FK�G]LHOL�VL �MH�QDVW SXM FR��
• SDOHQLVND�NRPRURZH��
• SDOHQLVND�UXV]WRZH��
• SDOHQLVND�IOXLGDOQH��
• SLHFH�REURWRZH��
• SLHFH�SyáNRZH��

3DOHQLVND�NRPRURZH�
3DOHQLVND�NRPRURZH�F] FLHM�V �VWRVRZDQe do spalania odpadów niebezpiec]Q\FK�

�V]SLWDOQ\FK��FKHPLF]Q\FK�L�LQQ\FK���:\Uy QLD�VL �GZD�W\S\�SDOHQLVN�NRPRURZ\FK��
D��VWUXPLHQLRZH��GR�VSDODQLD�RGSDGyZ�FLHNá\FK����
E��SU]HS\FKRZH��U\V��������

3�i O l7=cl =�l þ a�kEWH\w; X�P ;�Q W�Rc: O b>;jb�4Z\w49^,49T�W�hC4 X i P [ P ^_69W P iEa�kc49T�WZhC4
�
1D� U\VXQNX� ���� SU]HGVWDZLRQR� GZXVWRSQLRZ � VSDODUQL � W\SX�SLUROLW\F]QHJR� >��@��

:�SLHUZV]HM�NRPRU]H�SDOHQLVND��SLUROLW\F]QHM��QDVW SXMH�WHUPLF]Q\�UR]NáDG�L�VSRSLH�
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OHQLH�ZVDGX�]�QLHGRERUHP�WOHQX��λ�=����÷������Z drugiej (wtórnej) komorze gazoweM�
SURGXNW\� UR]NáDGX�GRSDODM � VL � ]� QDGPLDUHP� SRZLHWU]D� ���÷�������:� FHOX� XWU]\�
PDQLD�Z� SDOHQLVNX� WHPSHUDWXU\� ���÷����� �&� RELH� NRPRU\� VSDODQLD� V �Z\SRVD RQH��
Z�GRGDWNRZH�SDOQLNL�GR�VSDODQLD�ROHMX�OXE�JD]X��

=DOHW\�SDOHQLVN�NRPRURZ\FK��
• SURVWD�EXGRZD��
• QLHZLHONL�NRV]W��
• áDWZR ü�REVáXJL��
• áDWZR ü�NRQWURORZDQLD�ZDUXQNyZ�VSDODQLD��
:DG\�SDOHQLVN�NRPRURZ\FK��
• U F]QD�REVáXJD��
• PDáD�Z\GDMQR ü��
�

3DOHQLVND�UXV]WRZH�
3DOHQLVND�UXV]WRZH�]GHF\GRZDQLH�SU]HZD DM �Z UyG�XU] G]H �GR�VSDODQLD�L�RGJD�

]RZDQLD�Uy QHJR�W\SX�RGSDGyZ��,VWQLHMH�ZLHOH�NRQVWUXNFML�UXV]WyZ�GR�VSDODQLD�RGSD�
GyZ��GR�QDMZD QLHMV]\FK�QDOH �SDOHQLVND�]�UXV]WHP��U\V����������

D��WD PRZR�NDVNDGRZ\P���
E��SRVXZLVW\P�OXE�SRVXZLVWR�]ZURWQ\P���
F��ZDOFRZ\P��

�

S6T�UIV�W�V X9Y�V�Z\[ ]�^ _ `IUba�_6c T�d�T/e#f�Uba$c g�hji$c [ k1l�h2l�m n�[�Ubn�[$o�l�h/T�p�d�l�Ubf�h/^ U#c l�m a$h�e@l�c ]�T�^�h�[$q r$l�h-T
�
5XV]W\� GR� VSDODQLD� RGSDGyZ� SRZLQQ\� FKDUDNWHU\]RZDü� VL � GX � SRZLHU]FKQL �

RUD]� XPR OLZLDü�PLHV]DQLH� RGSDGyZ� SRGF]DV� VSDODQLD��'R� VSDODQLD� RGSDGyZ� NR�
PXQDOQ\FK� QDMF] FLHM� V � VWRVRZDQH� VFKRGNRZH� UXV]W\� SRVXZLVWH� L� SRVXZLVWR��
�]ZURWQH� >��@�� 2EFL HQLH� FLHSOQH� W\FK� UXV]WyZ� Z� ]DOH QR FL� RG� URG]DMX� RGSDGX�
PLH FL�VL �Z�]DNUHVLH��÷����0:�P � ��QDWRPLDVW�LFK�REFL HQLH�PDVRZH�QLH�SRZLQQR�
SU]HNUDF]Dü� ���� J��P � ·V�� >��@�� 3U]\� WDN� ]QDF]Q\P� REFL HQLX� FLHSOQ\P� UXV]W\��
Z�GX \FK�SDOHQLVNDFK�V �FKáRG]RQH��

=H�Z]JO GX� QD� MDNR ü� VSDODQLD� ORWQ\FK� SURGXNWyZ� UR]NáDGX� RGSDGyZ� �GRSDODQLH�
&2��Z JORZRGRUyZ� L�SRZVWDZDQLH�GLRNV\Q� L� IXUDQyZ��ZD QD� MHVW�RUJDQL]DFMD� SU]H�
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Sá\ZX�VSDOLQ�Z�SDOHQLVNX�QDG�UXV]WHP��=�WHJR�Z]JO GX�Z\Uy QLD�VL �SDOHQLVND�]�SU]H�
Sá\ZHP�VSDOLQ��

• ZVSyáSU GRZ\P���
• SU]HFLZSU GRZ\P��
• PLHV]DQ\P��U\V����������

S6T�UIV�W�V X�X�VItu[$q _9]�^ U#n�l�e#f�Uba$c l�h2_6aJk1^ _�U�a�[9]�T�k�d�e�a�_9d�s T�h2_Ik�U�d�[$q ^ ]

:� SDOHQLVNX� UXV]WRZ\P� RGSDG\� SU]HFKRG] � SU]H]� WU]\� VWUHI\� WHPSHUDWXURZH���
Z� SLHUZV]HM� VWUHILH� RGE\ZD� VL � LFK� VXV]HQLH�� Z� GUXJLHM� RGJD]RZDQLH� L� VSDODQLH���
D�Z�RVWDWQLHM�GRSDODQLH�>������@��'OD�GREUHJR�Z\SDOHQLD�QDGPLDU�SRZLHWU]D�SRZLQLHQ�
]DZLHUDü�VL �Z�]DNUHVLH����÷������GODWHJR�Z�FHOX�XWU]\PDQLD�Z\PDJDQHM�WHPSHUDWX�
U\�VSDODQLD������÷�����°&��VDPR�SDOHQLVNR�PR H�E\ü�WHUPLF]QLH�L]RORZDQH�L�Z\áR R�
QH�PDWHULDáHP�RJQLRWUZDá\P���

=DOHW\�SDOHQLVN�UXV]WRZ\FK��
• GX D�QLH]DZRGQR ü��
• V]HURNL�]DNUHV�]PLDQ�REFL HQLD�FLHSOQHJR��
• PR OLZR ü�VSDODQLD�RGSDGyZ�R�Uy Q\FK�Z\PLDUDFK�L�Z�Uy QHM�IRUPLH��
• QLH�Z\PDJDM �]QDF]QHJR�UR]GUREQLHQLD�RGSDGyZ��
:DG\�SDOHQLVN�UXV]WRZ\FK��
• VNRPSOLNRZDQ\�QDS G��
• Z\PDJDM �VWDUDQQHM�NRQVHUZDFML��
• GX \�NRV]W��

3DOHQLVND�IOXLGDOQH�
3DOHQLVND�IOXLGDOQH�]QDMGXM �FRUD]�ZL NV]H�]DVWRVRZDQLH�GR�VSDODQLD�Uy QHJR�W\SX�

RGSadów. 1DGDM � VL � ]ZáDV]F]D� do spalania odpadów bardzo wilgoWnych: odpadów 
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FLHNá\FK�L�V]ODPyZ�RUD]� UR]GUREQLRQ\FK�RGSDGyZ�VWDá\FK��6WRVXMH�VL �SDOHQLVND�IOX�
LGDOQH�]H�]áR HP�S FKHU]\NRZ\P�L�F\UNXOXM F\P�RUD]�VSHFMDOQH�NRQVWUXNFMH�SDOHQLVND�
IOXLGDOQHJR�>��@��

3DOHQLVND�IOXLGDOQH�PDM �GX H�]DVWRVRZDQLH�GR�VSDODQLD�RVDGyZ� FLHNRZ\FK��U\V��
����D��� 'REUH�PLHV]DQLH� L� NRQWDNW� ]� GX � SRZLHU]FKQL �PDWHULDáX� ]áR D� ]DSHZQLDM �
SHáQH�Z\SDOHQLH�SU]\�QLHZLHONLP�QDGPLDU]H�SRZLHWU]D����÷������3U]HVWU]H �QDG�]áR�
HP�XáDWZLD�GRSDOHQLH�ORWQ\FK�VXEVWDQFML�RUJDQLF]Q\FK�L�&2��']L NL�GX HM�SRMHPQR FL�
FLHSOQHM�]áR D�SURFHV�VSDODQLD�MHVW�PDáR�ZUD OLZ\�QD�]PLDQ\�VWUXmienia odpadów i ich 
ZáD FLZR FL�SDOQ\FK�� ,VWQLHM � WDN H� VSHF\ILF]QH� UR]ZL ]DQLD�SDOHQLVN� IOXLGDOQ\FK�GR�
VSDlania odpadów, nD�SU]\NáDG�Z�F\UNXODF\MQ\P� �URWXM F\P��]áR X� IOXLGDOQ\P� �U\V��
����E���1LHNWyUH�ILUP\�NRWáRZH�UR]ZLMDM �IOXLGDOQ �WHFKQLN �VSDODQLD�Z�]DVWRVRZDQLX�
GR�RGSDGyZ�NRPXQDOQ\FK�L�SRFKRGQ\FK�� HE\�E\áD�RQD�NRQNXUHQF\MQD�Z�VWRVXQNX�GR�
SDOHQLVN�UXV]WRZ\FK�>��@��:�SU]\SDGNX�WHJR�W\SX�RGSDGyZ�QLH]E GQH�MHVW�LFK�VWDUDQ�
QH�SU]\JRWRZDQLH�GR�VSDODQLD�SU]H]�VHJUHJDFM �L�UR]GUREQLHQLH���

�
[I� ���

�

�
S6T�UIV�W�V X���V$t"[$q _9]�^ U#n�['� q f�^ o�[$q ]�_�i�[I�"o�l�Ubd�[$q [9]�^ [Jl�U@[$o�g�h r$^ _9n�l�h-T�r9��p

���"a�_6a$s l _9k�rIT�ebn�f�q [$r9T@`@]�T�k�� e@l�c f�` r�T�k1��� �����
�
=DOHW\�SDOHQLVN�IOXLGDOQ\FK��
• GáXJL�F]DV�SU]HE\ZDQLD�Z�SDOHQLVNX��
• GREUD�VNXWHF]QR ü�Z\SDOHQLD�PLPR�QLVNLHM�WHPSHUDWXU\�VSDODQLD��RN������°&���
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• PR OLZR ü�VSDODQLD�RGSDGyZ�R�]DZDUWR FL�ZRG\�GR������
• SURVWRWD�NRQVWUXNFML��
:DG\�SDOHQLVN�IOXLGDOQ\FK��
• WUXGQR FL�HNVSORDWDF\MQH��
• VNRPSOLNRZDQ\�XNáDG�SRGDZDQLD�SDOLZD��
• GX D�HPLVMD�S\áX��
• Z\PDJDM �DXWRPDW\NL��
�

3LHFH�REURWRZH�
3DOHQLVND�REURWRZH�W\SX�SLHF�FHPHQWRZ\�PDM �SRVWDü�GáXJLHJR��SRFK\áHJR�F\OLQGUD�

REUDFDM FHJR� VL � �U\V�� ������� 7\SRZH� SDOHQLVNR� REURWRZH� GR� VSDODQia odpadów ma 
���÷����P� UHGQLF\�L����÷���P�GáXJR FL��&HUDPLF]QD�Z\NáDG]LQD�]�PDWHULDáyZ�WHUPR�
RGSRUQ\FK�XPR OLZLD�X]\VNDQLH�Z�SDOHQLVNX� WHPSHUDWXU\������ °&�>��@��2EFL HQLH�
FLHSOQH�SLHFD�REURWRZHJR�VL JD����÷����N:�P � � 3LHFH�REURWRZH�]QDOD]á\�]DVWRVRZD�
QLH�SU]HGH�ZV]\VWNLP�GR�VSDODQLD�L�RGJD]RZDQLD��RGSDGyZ�FLHNá\FK��SR�UR]S\OHQLX���
V]ODPyZ�L�SDVW�RUD]�RGSDGyZ�VWDá\FK��

3LHFH�REURWRZH�]DSHZQLDM �GREUH�Z\SDOHQLH�F] FL�VWDá\FK��DOH�QD�VNXWHN�VáDEHJR�
PLHV]DQLD� ]� SRZLHWU]HP�Z\SDOHQLH� JD]yZ� QLH� MHVW� ]DGRZDODM FH�� GODWHJR� ]Z\NOH� ]D�
SDOHQLVNLHP� REURWRZ\P� ]QDMGXMH� VL � ZWyUQD� NRPRUD� VSDODQLD��Z� NWyUHM� GRSDODQH� V �
JD]\��U\V���������=H�Z]JO GX�QD�QLHGX �Z\GDMQR ü�SLHFH�REURWRZH�U]DGNR�V �X \ZDQH�
do spalania odpadów komunalnych, F] VWR�QDWRPLDVW�V �VWRVRZDQH�GR�VSDODQLD�RGSD�
dów niebezpiec]Q\FK��

�
=H�Z]JO GX�QD�SU]HSá\Z�VSDOLQ�Z�SLHFX�REURWRZ\P�UR]Uy QLD�VL �VSDODQLH��
• ZVSyáSU GRZH� RGSDGyZ� R� GX HM� ]DZDUWR FL� F] FL� ORWQ\FK� L� ZDUWR FL� RSDáRZHM�

SRQDG������N-�NJ���

S6T�UIV�W�V XI��V���r9��_9k1[9c�^ ]�U�c [$q [$r `9^�o�l2U#d�[$q [9]�^ [
odpadów z piecem obrotowym



v6w�x+y�w@z|{�{ }I~-� x�y�� y���{ � ���

• SU]HFLZSU GRZH�RGSDGyZ�R�PDáHM�]DZDUWR FL�F] FL�ORWQ\FK�L�ZDUWR FL�RSDáRZHM�
PQLHMV]HM�RG������N-�NJ���

Zalety pieców obrotowych:�
• EDUG]R�GREUH�Z\SDOHQLH��
• XQLZHUVDOQR ü��QDGDM �VL �GR�VSDODQLD�RGSDGyZ�VWDá\FK��FLHNá\FK�L�V]ODmów), �
• GX \�]DNUHV�WHPSHUDWXU\�VSDODQLD�����÷�����°&��
• GáXJL�F]DV�SU]HE\ZDQLD�����÷����K���
• PR OLZR ü�VSDODQLD�RGSDGyZ�R�ZLOJRWQR FL�GR�������
• PR OLZR ü�VSDODQLD�RGSDGyZ�R�Uy Q\FK�NV]WDáWDFK�L�UR]PLDUDFK��
Wady pieców obrotowych:�
• VNRPSOLNRZDQD�NRQVWUXNFMD��NRQLHF]QR ü�QDS GX���
• PDáD�Z\GDMQR ü��≤���0J�K��

3LHFH�SyáNRZH�
3LHFH� SyáNRZH� WR� VSHF\ILF]QH� NRQVWUXNFMH� SU]H]QDF]RQH� GR� VSDODQLD� RGpadów �

Z�SRVWDFL� V]ODPyZ��RVDG\�]H� FLHNyZ��RVDG\�WáXV]F]RZH��ROHMH� LWS����0R QD�VSDODü��
Z�QLFK�EDUG]R�ZLOJRWQH�RGSDG\��D�QDZHW�UR]GUREQLRQH�RGSDG\�VWDáH�>������@��

3LHF� SyáNRZ\� MHVW� VWDORZ\P�� Z\áR RQ\P� ZHZQ WU]� PDWHULDáHP� RJQLRWUZDá\P��
F\OLQGUHP�]�]DPRFRZDQ\PL�RG���GR����SyáNDPL� �U\V���������&HQWUDOQLH�REUDFD� VL ��
Z�QLP�FKáRG]RQ\�SRZLHWU]HP�ZDá�]�XPRFRZDQ\PL�GR�QLHJR�JUDELDPL��NWyUH�VáX �
GR�SU]HV\S\ZDQLD�RGSDGyZ�]�SyáNL�QD�SyáN ��3RGDZDQH�QD�QDMZ\ V] �SyáN �RGSDG\�
SU]HPLHV]F]DM �VL �VWRSQLRZR�Z�Gyá�SLHFD��Z�SU]HFLZSU G]LH�GR�JRU F\FK�VSDOLQ��3R�
Z\VXV]HQLX� Z� JyUQHM� F] FL� SLHFD�� SU]HV\�
S\ZDQH� V � GR� VWUHI\� VSDODQLD� ����÷���� °&����
D�QDVW SQLH�GR�VWUHI\�GRSDODQLD��8�GRáX�SLHFD�
SRSLyá� MHVW� FKáRG]RQ\� L� JDV]RQ\� Z� RG X OD�
F]X��=H�Z]JO GX�QD�PDá �Z\GDMQR ü�L�]áR RQ �
EXGRZ �SLHFH�SyáNRZH�V �]DVW SRZDQH�SDOHQL�
VNDPL�REURWRZ\PL�L�IOXLGDOQ\PL��

=DOHW\�SLHFyZ�SyáNRZ\FK��
• G]L NL�LVWQLHQLX�VWUHI\�VXV]HQLD�SR]ZDODM �

VSDODü�EDUG]R�ZLOJRWQH�SDOLZD��
• GáXJL�F]DV�SU]HE\ZDQLD��
• GREUH�Z\SDOHQLH��
:DG\�SLHFyZ�SyáNRZ\FK��
• VNRPSOLNRZDQD�NRQVWUXNFMD��
• LVWQLHQLH�QDS GyZ��
• PDáD�Z\GDMQR ü��
•�GX \�NRV]W��

S6T�UIV�W�V X9��V$tu^ _$r+d�g�s n�l�h-T

W�V X9��VIt"^ _�r+d�g�s n�l�h-T
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=DNUHV�]DVWRVRZD �SDOHQLVN�GR�VSDODQLD�RGSDGyZ�
,QVWDODFMH�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�SRZLQQ\�E\ü�Z\SRVD RQH�Z�SDOH�

niska odpowiednie dla danego typu odpadów. W tabeli 9.15 podano zakres zastosR�
wania podstawowych typów palenisk do instDODFML� 732��:DUWR� MHGQDN�ZLHG]LHü�� H�
ILUP\�RIHUXM FH�LQVWDODFMH�732�SUHIHUXM �ZáDVQH�UR]ZL ]DQLD�WHFKQLF]QH��NWyUH�]Z\NOH�
SU]\VWRVRZXM �GR�VSDODQLD�Uy QHJR�W\SX�RGSDGyZ���

�)[���_$q ['W�V X$�
�+[9n�e@_$U�a�[�U#c l�U@l�h�[9]�^ [+d�[$q _9]�^ U#n1o�l�c _9e#k1^ rIa$]�_$��l-d�e#a�_9n�Uba$c [�s r$[9]�^ [Jl�o�d�[Io�g�h�� �����

Rodzaj odpadów�uT�d2d�[$q _9]�^ Ubn�[ n�l�k%f�]�[$q ]�_ U�a$d�^ c [$q ]�_ ]�^ _9��_Ia$d�^ _�r9a$]�_ l�U9[$o�T r$^ _9n�l�h/_
S+f�U�a$c l�h2_ ∗∗ ∗ ∗ ]
t"^ _$r$_'l���e@l�c l�h2_ ∗ ∗ ∗∗ ∗��q f�^ o�[$q ]�_ ∗ ] ∗ ∗∗t"^ e@l�q ^ c T�rIa$]�_ ∗∗ ∗ ∗ ∗

∗∗ –
d�l�o�Ubc [9h2l�h2_$��l�d�eba�_Ia$]�[$r9a�_9]�^ [�p

∗ –
Ubc l�U@l�h2[9]�_�p�]

–
]�^ _�U#c l�U�l�h�[9]�_

�
,QQH�NU\WHULXP�RFHQ\�SU]\GDWQR FL�SRV]F]HJyOQ\FK�W\SyZ�SDOHQLVN�GR�VSDODQLD�RG�

SDGyZ�RSLHUD�VL �QD�LFK�FHFKDFK�IL]\F]Q\FK��WDE���������
�)[9��_$q [�W�V X9�

��[9n�e�_$U�a�[�Ubc l�U@l�h�[9]�^ [+d�[$q _9]�^ U#n1o�l2U�d�[$q [9]�^ [Jl�o�d�[$o�g�h�a�[$q _ ]�^ _'l�o/^ r9�1Ubc [9]�fj�@X$���
�"T�d2d�[$q _9]�^ Ubn�[

Rodzaj odpadów n�l�kjl�e�l�h2_
U�c ebf�k%^ _9]�^ l�h2_

n�l�kjl�e�l�h2_
d�e�a�_9d�T�r9��l�h/_ l���e�l�c l�h2_ � q f�^ o�[$q ]�_

��c [9s _�i
−
a�^ [�e#]�^ Ubc _�p#`9_$o�]�l�e�l�o�]�_�p

−
]�^ _9e@_$��f�q [9eb]�_�p���e#f���_�p

−
a$h2^ aIn�^�l�e���[9]�^ r9a$]�_

a'c l�d�q ^ h-T�k�d�l�d�^ l�s _Ik�V
� [Ia�l�h2_�i

−
r$^ n�^ _'l�d�[�e#T�l�e���[9]�^ rIa$]�_�p

� ^ _9n�s _�i
−
r$^ _�r9a�_'l$e@��[9]�^ r9a$]�_�p

−
h2l�o�]�_ l�o�d�[$o�T.a¡o�f T�k

f�o�a�^ [9s _9k�rIa r$^�l$e@��[9]�^ r9a$]�_ `�V
��c [9s _9¢ Uba�q [9k%T�i

−
Uba�q [9k2T

∗

∗
∗

∗
∗
∗

∗

∗
∗

∗
∗
∗

∗

∗
∗

∗

∗
∗
∗

∗

∗
∗

∗

∗ −
U�c l�U@l�h�[9]�_
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�������6SDODUQLH�RGSDGyZ�NRPXQDOQ\FK�
,QVWDODFMH� WHUPLF]QHM� XW\OL]DFML� �SU]HNV]WDáFDQLD�� RGSDGyZ� NRPXQDOQ\FK� �782.��

G]LHOL�VL �QD�GZLH�NDWHJRULH�>�@��
• W\SX�PDVRZHJR��GR�VSDODQLD�QLHprzetworzonych odpadów MDN�SU]\FKRG] ��
• do spalania paliw z odpadów typu PAKOM (RDF).�

�
,QVWDODFMH�728.�W\SX�PDVRZHJR�

:� LQVWDODFMDFK� 782.� W\SX� PDVRZHJR� WHUPLF]QH� SU]HWZDU]DQLH� RGE\ZD� VL �
SU]H]��

D��VSDODQLH�MHGQRVWDGLRZH��
E��VSDODQLH�GZXVWDGLRZH��V\VWHP�PRGXáRZ\���
$G� D�� -HVW� WR� REHFQLH� QDMF] FLHM� VWRVRZDQ\� V\VWHP� WHUPLF]QHJR� SU]HNV]WDáFDQLD�

odpadów, w którym kompletne spalanie jest realizowane w pojedynczym palenisku. 
3U]\MPXMH� VL �� H� HNRQRPLF]QLH� X]DVDGQLRQD� G]LHQQD�Z\GDMQR ü� WHJR� W\SX� LQVWDODFML�
782.�SRZLQQD�Z\QRVLü�FR�QDMPQLHM�����0J�>�@��7DN�GX �Z\GDMQR ü�VSDODQLD�QLH�
SU]HWZRU]RQ\FK� RGSDGyZ� NRPXQDOQ\FK� PR QD� RVL JQ ü� Z� SDOHQLVNDFK� UXV]WRZ\FK�
OXE�IOXLGDOQ\FK��:�NUDMDFK�8(�Z�VSDODUQLDFK�W\SX�PDVRZHJR�]GHF\GRZDQLH�SU]HZD�
DM �SDOHQLVND�UXV]WRZH��DOH�UR]ZLMD�VL �WDN H�IOXLGDOQD�WHFKQRORJLD�VSDODQLD�W\FK�RG�

padów [20].�
$G�E��:�VSDODUQLDFK�W\SX�PRGXáRZHJR�VSDODQLH�QLHprzetworzonych odpadów oG�

E\ZD�VL �GZXVWDGLRZR��
• Z�SLHUZV]\P�VWDGLXP�VSDODQLH�RGE\ZD�VL �]�QLHGRPLDUHP�WOHQX��λ�=����÷������
• Z�GUXJLP�VWDGLXP�GRSDODQH�V �SURGXNW\�SLUROL]\�]�QDGPLDUHP�SRZLHWU]D��
:� VWRVXQNX� GR� V\VWHPX� MHGQRVWDGLRZHJR� VSDODQLD� RGSDGyZ�� V\VWHP� PRGXáRZ\�

XPR OLZLD�OHSV] �NRQWURO �ZDUXQNyZ�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�RUD]�FKD�
UDNWHU\]XMH�VL �PQLHMV]\P�S\OHQLHP��%DUG]LHM�]áR RQD�NRQVWUXNFMD�PRGXáRZHJR�Z ]áD�
WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� SRZRGXMH�� H� Z\SRVD RQH� Z� QLH� LQVWDODFMH�
782.�PDM �PQLHMV] �G]LHQQ �Z\GDMQR ü��RG����GR�����0J�>�@��:�SLHUZV]\P��SLUROL�
W\F]Q\P� VWDGLXP� VSDODQLD� ]DVWRVRZDQLH� ]QDOD]á\� SDOHQLVND� UXV]WRZH�� NRPRURZH��
L�SLHFH�REURWRZH��WDE���������

�)[���_$q ['W�V XI£
SJl�o�a�[ `�d�[$q _9]�^ U#n�[+h¤]�^ _9n

tórych instalacjach TUOK

¥ ]�Ubc [$q [$r `�[ SJl�o�a�[ `�d�eba�_9c h2[�eba�[9]�^ [ � a ¦+d�^ e�l�q ^ c T�rIa$]�[J^ ]�Ubc [$q [$r `�^
Öko

m � [$U@m §-_9e��#[9��e@_9]
��r9��h2_$q m ¨+e�_9]�]�m §/_�e@�#[9��e�_9]
�"��_9e#k1l�U�_$q _�r9c
©'f�l�c ��_9ebk
ª%«'¬�)�m n�l�]�®�_9e�U@^ l�]�®�_9e�� [9��e�_9]

a���[9a�l�h�[9]�^ _'^�U#d�[$q [9]�^ _
d�^ e�l�q ^ a�['^�U#d�[$q [9]�^ _
d�^ e�l�q ^ a�[J^�a���[9a�l�h2[9]�^ _
d�^ e�l�q ^ a�['^�U#d�[$q [9]�^ _
d�^ e�l�q ^ a�[J^�a���[9a�l�h2[9]�^ _

a$s l _'�#q f�^ o�[$q ]�_
d�^ _�r'l���e@l�c l�h-T

d�[$q _9]�^ U�n�l-n�l�k1l�e�l�h2_
d�[$q _9]�^ Ubn�l�e#f�Uba$c l�h/_
d�^ _�r'l���e@l�c l�h-T
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,VWQLHMH�GUXJL�ZDULDQW�PRGXáRZ\FK�LQVWDODFML�782.��Z�NWyU\P�UHDOL]RZDQH�V �RSH�
racje: pirolizy i zgazowania odpadów. W celu uzyskania wymaganego sWRSQLD� ]JD]R�
ZDQLD������C w popiele) w niektórych instalacjach TUOK wymagane jest wzbogacD�
QLH�SRZLHWU]D� WOHQHP��:�Z\QLNX�RWU]\PXMH� VL �RF]\V]F]RQH�SDOLZR�JD]RZH�� ]EOL RQH�
ZáD FLZR FLDPL� GR� JD]X� V\QWH]RZHJR�� .LOND� LQVWDODFML� 782.� W\SX� SLUROLW\F]QHJR��
–�7KHUPRVHOHFW��12(OO�.RQYHUVLRQVYHUIDKUHQ�L�3.$�9HUIDKUHQ�–�RSLVDQR�Z�SUDFDFK�
>����������@��:�FHOX�LOXVWUDFML�QD�U\VXQNX������SU]HGVWDZLRQR�Z�XSURV]F]HQLX�VWUXNWX�
U �LQVWDODFML�7KHUPRVHOHFW�RUD]�MHM�Z ]Há�WHUPLF]QHJR�SU]HWZDU]DQLD�RGSDGyZ��

�
¯6°�±�²�°9³

´ ²Iµ ¶#·9¸9·9²9¹�º »

¼+½ ²�¹�¾�¿ ²�À

Á ±�Â ³�¹�¹�º »@¹�º »¾ ¿ ²

¯6°�µ�²@·IÃ$Ä'²@¹�º »
600–  800 °C

´ µ�²9·9Ã$Ä'²�¹�º »
1200–16  00 °C

¼6²9·

Å�Æ�Â Ã�°$·I»�¹�º »

¯6¸�·�³�¶ ·$¸@·$²@¹�º »

¯J¶ ¾�¶ ·$²@¹�º »
Ç Ã�°�²

È »9¾IÀ ½ ²�¿ º ·9²9¸ É@²Ê º ¿ À ½ ²�¸ É@²

Ë Ã�¹�°�»@¹�¶#²@À ¼+²9·¶ ³�¹�À »9·9Ã$Ä�³

Ì9Í Î�Í

Ï Ð Ñ Ñ ° Ò
~50 °C >800 °C

¼6²9·

Ó�·I¿ ²�Ô�²

Õ ¿ »�¹

¯6°�±�²�°�³

1200 °C

1600-2000 °C

W�V XI��V�¥ ]�Ubc [Iq [$r `�['�u��_�ebk%l�U@_$q _�r9c�i�[I��f�d�e@l�Uba�rIa�l�]�T%U�r9��_9kj[9c p�����h a�_9s�d�eba�_9ebg���n�^�c _9e#k1^ rIa$]�_ `6l�o�d�[$o�g�h
�

=DOHW\�LQVWDODFML�782.�W\SX�SLUROLW\F]QHJR��
• PQLHMV]D� HPLVMD� WRNV\F]Q\FK� ]DQLHF]\V]F]H � RUJDQLF]Q\FK� �3&''V�3&')V��

3&%V�L�::$���
• OHSV]D�PR OLZR ü�XVXZDQLD�]�JD]yZ�SLUROLW\F]Q\FK�NZD Q\FK�JD]yZ��62 Ö ��+ Ö 6��

+&O��+)���
• PR OLZR ü�]HV]NOHQLD�SRSLRáyZ�L� X OL��
:DG\�LQVWDODFML�782.�W\SX�SLUROLW\F]QHJR��
• ]QDF]QD�NRPSOLNDFMD�LQVWDODFML�Z�SRUyZQDQLX�]�NRQZHQFMRQDOQ �VSDODUQL ��
• NRQLHF]QR ü�Z]ERJDFDQLD�SRZLHWU]D�WOHQHP��
• WUXGQR FL�Z�]DJRVSRGDURZDQLX�JD]X�SLUROLW\F]QHJR��
• GX H�NRV]W\�LQZHVW\F\MQH�L�HNVSORDWDF\MQH��
�

,QVWDODFMH�728.�GR�VSDODQLD�SDOLZ�RGSDGRZ\FK�W\SX�3$.20��5')��
=Z\NOH� uzyskiwane z odpadów SDOLZD� W\SX� 3$.20� �5')��PDM � ]UHGXNRZDQH�

UR]PLDU\�RUD]�]DZLHUDM �PQLHM�ZLOJRFL�L�QLHSDOQ\FK�VNáDGQLNyZ�QL �RGSDG\��FR�]QDF]�
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QLH� SU]\EOL D� LFK� ZáD FLZR FL� GR� ZáD FLZR FL� Z JOD� L� XáDWZLD� VSDODQLH��1DMF] FLHM�
VWRVXMH�VL �GR�VSDODQLD�ÄSDOLZ�]�RGSDdów”  paleniska rusztowe i fluidalne [�@��3DOLZD�
RGSDGRZH�3$.20�]�RGSDGyZ�NRPXQDOQ\FK�PRJ �WDN H�E\ü�VSDODQH�Z�NRWáDFK�S\�
áRZ\FK��SRQLHZD �SRGGDM �VL �PLHOHQLX�MDN�Z JOH��
2GG]LDá\ZDQLH�LQVWDODFML�782.�QD� URGRZLVNR�QDWXUDOQH�

5y QRURGQ\�VNáDG�RGSDGyZ�NRPXQDOQ\FK��Z\VW SXM F\�Z�QLFK�FKORU�L�SLHUZLDVWNL�
FL NLH� RUD]� WUXGQH� ZDUXQNL� LFK� VSDODQLD� VSRZRGRZDQH� GX \P� XG]LDáHP� ZLOJRFL��
L� VNáDGQLNyZ� QLHSDOQ\FK� SRZRGXM �� H� ZD QD� MHVW� NRQWUROD� HPLVML� ]DQLHF]\V]F]H ��
]� LQVWDODFML�782.��2EDZ\�EXG]L� ]ZáDV]F]D� HPLVMD� QLHNWyU\FK�]DQLHF]\V]F]H � RUJD�
QLF]Q\FK� �3&''V�3&')V��::$� L� /=2��� %H]SLHF]H VWZR� SUDF\� LQVWDODFML� VSDODQLD�
RGSDGyZ�]DSHZQLD�VL �SU]H]���

D��]DSHZQLHQLH�RGSRZLHGQLFK�ZDUXQNyZ�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ���
E��VWRVRZDQLH�LQVWDODFML�XVXZDM F\FK�]DQLHF]\V]F]HQLD�]H�VSDOLQ��
F��NRQWURO �HPLVML�]DQLHF]\V]F]H �]�728.���
:VSyáF]HVQH� LQVWDODFMH� 782.� ]DSHZQLDM � ]PQLHMV]HQLH� XG]LDáX� VXEVWDQFML� V]NR�

GOLZ\FK�Z�VSDOLQDFK�]QDF]QLH�SRQL HM�SR]LRPX�RJUDQLF]H �RNUH ORQ\FK�RGSRZLHGQLPL�
DNWDPL�SUDZQ\PL���

:� Z\QLNX� WHUPLF]nego przetwarzania odpadów komunalnych powstaje znaczna 
LOR ü��

• X OyZ�����÷����NJ�0Jodpadów���
• ORWQ\FK�SRSLRáyZ����÷���NJ�0Jodpadów���
X OH�L�SRSLRá\�]�LQVWDODFML�782.�]RVWDá\�]DOLF]RQH�GR�RGSDGyZ�QLHEH]SLHF]Q\FK�

>��@��SRQLHZD �]DZLHUDM �UR]SXV]F]DOQH�VROH�PHWDOL�FL NLFK��=Q��1L��&X��)H��&U��&G��
L�3E���D�RGFLHNL�]�QLFK�Z\ND]XM �REHFQR ü�IHQROL��VLDUF]NyZ��FKOorków i fluorków [��@��
1D� F] VWNDFK� ORWQ\FK� SRSLRáyZ� NRQGHQVXM � QDWRPLDVW�::$� L� 3&''V�3&')V� >��@��
3URZDG] F�Z�RVWDWQLHM�ID]LH�SU]HWZDU]DQLD�VSDODQLH�RGSDGyZ�]�X \FLHP�WOHQX��PR QD�
X]\VNDü�SU]HWRSLRQH�SRSLRá\��NWyUH�V �EH]SLHF]QH�GR�VNáDGRZDQLD�RUD]�QDGDM �VL �Z\�
NRU]\VWDQLD�>������@��
6SUDZQR ü�HQHUJHW\F]QD�782.�

1DMZD QLHMV]H�]DGDQLD�LQVWDODFML�782.�WR�XQLHV]NRGOLZLHQLH�RGSDGyZ�RUD]�]UHGX�
NRZDQLH�LFK�REM WR FL�L�PDV\��DOH�FRUD]�ZL NV] �XZDJ �]ZUDFD�VL �QD�RG]\VN�HQHUJLL��
SRQLHZD � SR]ZDOD� WR� ]PQLHMV]\ü� NRV]W\� SU]HWZDU]DQLD� RGSDGyZ�� 'X H� LQVWDODFMH�
782.�QLH�W\ONR�GRVWDUF]DM �FLHSáR�QD�SRWU]HE\�NRPXQDOQH��DOH�SR]ZDODM �QD�JHQHUD�
FM �HQHUJLL�HOHNWU\F]QHM�R�PRF\�NLONXG]LHVL FLX�PHJDZDWyZ��

�6SUDZQR ü�HQHUJHW\F]QD�SU]HWZDU]DQLD�RGSDGyZ�NRPXQDOQ\FK�QLH� MHVW�GX D��SR�
QLHZD �QLH�MHVW�WR�GREUH�SDOLZR��MHVW�Z�QLP�GX R�ZLOJRFL�L�F] FL�QLHSDOQ\FK��6SDODQLH�
RGSDGyZ�]Z\NOH�RGE\ZD�VL �]�GX \P�QDGPLDUHP�SRZLHWU]D��D�REFL HQLH�NRWáD�F] VWR�
E\ZD�RGOHJáH�RG�QRPLQDOQHJR�–� WR�SRZRGXMH�� H� WHPSHUDWXUD�Z�SDOHQLVNX� MHVW�QLVND�
�U\V�� ������� 6SUDZQR ü� RG]\VNX� FLHSáD� Z� NRWOH� UXV]WRZ\P� PLH FL� VL � Z� ]DNUHVLH�
��÷�����D�VSUDZQR ü�Z\WZDU]DQLD�HQHUJLL�HOHNWU\F]QHM�QLH�SU]HNUDF]D������
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S6T�U$V�W�V XI��V�SJl�aIn�s [Io-c _9k2d�_9e�[9c f�ebT-h¤n�l�c q _6e#f�U�aIc l�h-T�k�o�l�Ubd�[$q [9]�^ ['l�o�d�[$o�g�h¤n�l�k�f�]�[$q ]�T�r9�×� £��

�������6SDODUQLH�RGSDGyZ�QLHEH]SLHF]Q\FK�
1DMZD QLHMV]\P�FHOHP�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�QLHEH]SLHF]Q\FK�MHVW�

LFK�XQLHV]NRGOLZLHQLH��QDWRPLDVW�RG]\VN�FLHSáD�L�VXURZFyZ�WR�GUXJRU] GQH�FHOH��7DND�
KLHUDUFKLD� ZD QR FL� ]QDOD]áD� RG]ZLHUFLHGOHQLH� Z� RNUH OHQLX� ZDUXQNyZ� WHUPLF]QHJR�
SU]HNV]WDácania odpadów niebezpiecznych [�����@�� ,VWQLHMH�GX D� Uy QRURGQR ü�PHWRG�
WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�QLHEH]SLHF]Q\FK��GR�QDMZD QLHMV]\FK�QDOH ��

• LQF\QHUDFMD��VSRSLHODQLH��Z��SDOHQLVNDFK�NRPRURZ\FK��SLHFDFK�REURWRZ\FK��SLH�
FDFK�SyáNRZ\FK��SDOHQLVNDFK�IOXLGDOQ\FK�L�LQQ\FK��

• SLUROL]D��
• UR]NáDG�WHUPLF]Q\�]�]DVWRVRZDQLHP�SOD]P\��
• GHWRQDFMD��
,QF\QHUDFMD�MHVW�UR]XPLDQD�MDNR�Z\VRNRWHPSHUDWXURZ\�SURFHV�SU]HNV]WDáFDQLD�RU�

JDQLF]Q\FK�VNáDGQLNyZ�RGSDGyZ�SU]H]��
D��VSDODQLH��XWOHQLHQLH�GR�&2 Ö �L�+Ö 2���
E��]JD]RZDQLH��JáyZQLH�GR�&2�L�+ Ö ���
'HWRQDFMD�MHVW�EDUG]R�U]DGNR�stosowanym sposobem unieszkodliwiania odpadów. 

=QDMGXMH�]DVWRVRZDQLH�SU]HGH�ZV]\VWNLP�GR�XQLHV]NRGOLZLDQLD�RGSDGRZ\FK�PDWHULD�
áyZ� SLURWHFKQLF]Q\FK� >��@�� DOH� PR QD� WH � ZVND]Dü� SU]\NáDG\� MHM� VWRVRZDQLD� GR�
XQLHV]NRGOLZLDQLD�SU]HWHUPLQRZDQ\FK� URGNyZ�RFKURQ\�UR OLQ�>�@���

1D�Z\EyU�SDOHQLVND�L�UR]ZL ]DQLD�FDáHM�LQVWDODFML�WHUPLF]QHJR�SU]HNV]WDáFDQLD�RG�
SDGyZ�QLHEH]SLHF]Q\FK�ZSá\ZDM �WDNLH�F]\QQLNL��MDN��VWDQ�VNXSLHQLD�RGSDGyZ��VWDáH��
FLHNáH�� SyáSá\QQH��� LFK� ZDUWR ü� RSDáRZD�� ]DZDUWR ü� V]NRGOLZ\FK� VNáDGQLków (chlor, 
IOXRU��VLDUND�L�LQQH��RUD]�PR OLZR ü�Z\NRU]\VWDQLD�FLHSáD�RGSDGRZHJR�>��@��



v6w�x+y�w@z|{�{ }I~-� x�y�� y���{ � ���

'X H� ]DVWRVRZDQLH� GR� VSDODQLD� QLHEH]SLHF]Q\FK�RGSDGyZ�]QDOD]á\� SLHFH� REURWR�
ZH��]Z\NOH�Z�SRá F]HQLX�]�ZWyUQ �NRPRU  dopalania gazów (rys. 9.12). Mimo stosuQ�
kowo niskiej temperatury spalania (ok. 850 °C), zadanie termicznej neutralizacji toN�
V\F]Q\FK� RGSDGyZ� GREU]H� VSHáQLDM � SDOHQLVND� IOXLGDOQH�� ']L NL� Z\UyZQDQHPX�
SURILORZL�WHPSHUDWXU\�RUD]�GREUHPX�PLHV]DQLX�Z�]áR X�IOXLGDOQ\P�X]\VNXMH�VL �GX \�
VWRSLH �QHXWUDOL]DFML��QS��GOD�GLRNV\Q�����������>��@��

(IHNW\ZQR ü�GDQHM� LQVWDODFML� OXE� GDQHJR� SURFHVX� GR� WHUPLF]QHJR� SU]HNV]WDáFDQLD�
niebezpiecznych odpadów '5(��DQJ��D�GHVWUXFWLRQ�DQG�UHPRYDO�HIILFLHQF\��GHILQLXMH�
VL �QDVW SXM FR�>��@�

'5(� ��: Ø �–�: Ù ��: Ø ·100%,�
JG]LH��: Ø � L�: Ú �–� VWUXPLHQLH�QLHEH]SLHF]Q\FK�VNáDGQLNyZ�RUJDQLF]Q\FK��Z�RGSDGDFK�

QD�ZORFLH�GR�LQVWDODFML�RUD]�Z\SURZDG]DQ\FK�GR�SRZLHWU]D���
:D Q\P� SDUDPHWUHP� GOD� WHUPLF]QHJR� SU]HNV]WDáFDQLD� RGSDGyZ� QLHEH]SLHF]Q\FK�

MHVW�F]DV�SUzebywania odpadów w komorze spalania W Û ��QD�SU]\NáDG�GOD�SLHFyZ�REUR�
WRZ\FK�F]DV�SU]HE\ZDQLD�RGSDGyZ�VWDá\FK�PR QD�REOLF]Dü�]H�Z]RUX�

W Û � �����/��1'6���
w którym:�/� –� GáXJR ü� NRPRU\� VSDODQLD�� '� –� UHGQLFD�� 1� –� SU GNR ü� REURWRZD���

6�–�N W�QDFK\OHQLD�NRPRU\��P�P��>�@��
Ü�Ý�Þ�ß Þ�à�á â�ã�ä�ß å�æ$å$ç�ã�å�Ý�å�ã�ä�å�è�à�é�ã�ä
SJl�a$d�l�h2U�a�_�r���]�^ _9]�^ _êr9��q l�e�l�h�[9]�T�rI�ëh ��q l�h�l�o�l�e@g�hìhí��l�Ubd�l�o�[9e@r$_|� ]�[jd�eba$T�n�s [$oît � §-�-d�l�h2l�o�f�`9_�p _

a$]�[ `9o�f@` U�^ l�]�_�h�l�o�d�[Io�[�r9�%n�l�k%f�]�[$q ]�T�r9�j^�U�c [9]�l�h2^ l�o�d�[$o�T%d�eba�_Ik�T�Ubs f×r9��_Ik1^ rIa$]�_$��l�V�Z\[9ebc l ¦-l�d�[9s l�h�[
r9��q l�e�l�h�r$l�d�l�r9��l�o�]�T�r9�J`I_�Ubc"a$]�[$r9aI]�[2�b��p �

÷
X$��p ��ïîð@¢ n�����p�o�q [9c _$��l1^ r���Ubd�[$q [9]�^ _2Ubc [ `9_/U@^ c e#f�o�]�_2o�l�d�^ _9e@l2h�^ r9�

o�l�q ]�T�kña�[9n�e�_�U�^ _�V�ª%[ `�h2^ n�Uba�_/a�[$��e@l _9]�^ _2o�q [ e@l�o�l�h2^ U�n�[-]�[9c f�e@[$q ]�_$��ljU�c h�[�e�a�[/l���_�r9]�l ¦2r9��q l�ebf��#o�l×£�Y�ò��bp
U�n�f�c n�f@` r�[�_9k%^ U ` o�^ l�n�U�T�]�^�� f�e@[�]�g�hì�@X$���@V�t�e@l�r$_�U�U#d�[Iq [9]�^ [%r9��q l�e@l�h2[9]�T�r9�jh ��q l�h2l�o�l�e@g�h�d�l�h2^ ]�^ _9]×h/^ r
d�e�a�_9��^ _$��[�¦6h.c [�n�^ r9�/h�[�e#f�]�n�[$r9��p _9��T%l�o�a�T�Ubn�[$¦'r9��q l�e@p�a$h-T�n�q _6h¤d�l�Ubc [�rI^�r9��q l�e@l�h2l�o�l�ebf���X���p�XIW��@V

�)_9e#k1^ rIa$]�_ `�f�c T�q ^ a�[$r `9^)r9��q l�e@l�h2[9]�T�r9��h ��q l�h�l�o�l�e�g�h�d�l h2^ r$l�]�l1h2^ _$q _/d�e@[$r�p�h�n�c g�ebT�r9�ê[9]�[$q ^ a�l�h�[�]�l
c [9n _-o�l���g�e)d�[$q _9]�^ Ubn"V$ª%['d�eba$T�n�s [Ioj� ^ e#kj[%��c _$^

nmüller przedsta
h2^ s [6d�l�ebg�h-]�[9]�^ _2Ubn�f�c _�rIa�]�l r$^"c _9e�k1^ r$a$]�_���l

d�e�a�_In�U�a�c [9s r�[9]�^ [�c h�l�eba�T�h�U@a�c f�rIa$]�T�rI�1c T�d�f×t � §��b��£�ò � q �)h!e�g ]�_I��l�c T�d�f%d�[$q _9]�^ U#n�[$r9�1h�Ubn�[$q ^�l�o1�%o�l1�
^�h/T�e@g ]�^ s [Jd�^ _$r�l���e@l�c l�h/T+`9[9n�l/]�[ `@��[�e�o�a�^ _ `6U�n�f�c _�r9a$]�T%� c [9��V�W�V X$���+� ������V9ª%[Jk1l q ^ h/l ¦�Ubd�[$q [9]�^ [Jh2^ q ��l�c ]�_���l
]�[$o�r9��q l�e�[9]�f1[9k1l�]�l�h2_���l-h¤d�^ _�r9f%l���e@l�c l�h-T�k�h�Ubn�[9a�[�]�l-h¤d�e�[$r9T1� ��W���V

�)[���_$q [JW�V X��
«�r$_9]�[6d�[$q _9]�^ U#n1o�l�c _9e#k1^ rIa$]�_���l-d�e#a�_9c h�[�e#a�[9]�^ [+c h2l�eba$T�h�Uba$c f�r9a$]�T�r9��c T�d�f2t � Zó� ]�[+d�l�o�UbcbV�� �����#�

tu[Iq _9]�^ U#n�l t�e�l�r$_�U�Ubd�[$q [9]�^ [ôZ¡T�d�[$q _9]�^ _ôZõT�o�[ `@]�l ¦Jö � q÷«�o�aIT�U�n1r$^ _9d�s [øt"l�a�l�Ubc [9s l r$^
S+f�U�a$c l�h2_
��q f�^ o�[$q ]�_
t�T�s l�h2_
tu^ _$rJl���e�l�c l�h-T
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–
��[�e�o�a�l2o�l���T�p��

–
o�l���e#T�p��

–
o�l�Ubc [9c _$rIa$]�T�p��

–
]�^ _$o�l�Ubc [�c _�r9a$]�T



SJl�a�o�a�^ [9s�W���
ù à�ú�û�Þ�ß Þ�ã�ü9â'è�å2ß á ý�ç�á è�Þ�ã�üIá�þ ã9ÿ�â$ýjá�û�� ��úbÿ�ã9ÿ���ç�ÿIç%á â�æ9ÿ ãIé�ã�ä

��n�s#[�oêrI��_$kj^ r$a�]�Tê^�h-s#[ r�^ h2l r�^+�#^ a�T�r$a�]�_1k r$a�_Inîk1^ U�]�l�m n�l�U�c ]�T�rI�î^)c s f�U@a
czów zwie

e�a rIT�rI� � c#[9�uV
W�V £��'d�l�h2l�o�f�` h2T�k×[���[I]�^ [j^ ]�o�T�h�^ o�f�[�q ]�_���lîU�d�l�U9l���fë^ r$� U@d�[�q [I]�^ [�V�©-f [1h�[Ie�c l ¦×l�d�[Is l�h%[%c T�rI� l�o�d�[�m
o�g�hìd�l�h%l�o�f9`9_�p _×d�l�U@a�f�n�f9`$_|U�^ U�d�l�U9l���g�hí^ rI�ëh2T�n�l�e�a�T�U�c#[I]�^ [�`$[In�l|d�[�q ^ h%[î��X�XI�9Vu¥bU�c ]�^ _ `$_×k×l q ^ h�l ¦
U�d�[�q [I]�^ [jq f��îh%U�d�g�s#U�d�[$q [I]�^ [1k r$a�_Inîk1^ U�]�l�m n�l�U�c ]�T�rI�ë^�c s f�U@a�r$a�g�h a�h�^ _Ie@a r$T�rI�êh ]�[�U�c d�f9` r�_���l|c T�d�f
^ ]�U�c#[$q [�r `$[�r9�ui

•
Ubd�[$q [�e#]�^ _'l�o�d�[$o�g�h�a$h2^ _�e#a r9T�r9��p

•
Ubd�[$q [�e#]�^ _'l�U9[$o�g�h r$^ _9n�l�h-T�r9��p

•
_$q _9n�c e@l�h�]�^ _6h ��q l�h/_�p

•
r$_9k1_I]�c l�h/]�^ _�V
��c h/^ _9e@o�a�l�]�l�p _2]�[ `9q _9d�U�a$T�kñd�[$q _9]�^ Ubn�^ _9kìU�d�[$q [9]�^ [-k r9a�_9n×k%^ Ub]�l�m n�l�Ubc ]�T�r9�|^"c s f�U�a�r9a�g�h�aIh2^ _9e#a r�T�r9�

`9_�Ubc)d�^ _$r%l���e�l�c l�h-T�puo�q [9c _$��l1d�^ _�r$_1r$_9k%_I]�c l�h2_1U h�T
korzystywane do utylizacji tego typu odpadów [1

X9�@V
ª1[%ebT�Ubf�]�n�f W�V X$£�d�eba�_$o�Ubc [9h/^ l�]�lëU@r9��_Ik1[9cJ^ ]�Ubc [$q [$r `9^)d�e#a�_Ia$]�[$r9a�l�]�_ `%o�lëUbd�[$q [9]�^ [%k r9a�_9nîk%^ Ub]�l�m n�l�U#c ]�T�r9�
^�c s f�Uba�r9a�g�h�a$h2^ _�eba r9T�r9�j�@XI����V

S6T�UIV�W�V XI£�V���r9��_9k1[9c�^ ]�U�c [$q [$r `9^�o�l2U#d�[$q [9]�^ [+k1^ U�]�l�m n�l�Ubc ]�T�r9��^�c s f�U�a�r9a�g�h�a$h/^ _�eba r9T�r��×�@XI���9i
¥

–
f�n�s [$o2o�l�d�e�l�h�[$o�a�[9]�^ [Jl�o�d�[$o�g�h�p�¥#¥

–
d�^ _�rJl���e�l�c l�h-T�p�¥ ¥#¥

– 
n�l�r$^ l�s�d�[�e@l�h-T�p"X

– 
��f�]�n�^ _9e@p��

–
d�l�o�[ `@]�^ n

q ^ kj[9n�l�h-T�p��
–
d�[$q ]�^ n�p��

–
n�l�k1l�e�[6d�[$q _9]�^ Ubn�l�h�[�p��

–
d�[$q ]�^ n�p��

–
e#f�Uba$c�� q f�^ o�[$q ]�T�p�£

–
d�eba�_$��eba�_9h2[�r9aJd�[�e T�p

�
–
d�l�o���eba�_9h�[$r9a'h2l�o�T�p�W

–
l�o�d�T�q [�r9a�p�X9Y

–
h/_9]�c T�q [9c l�e@p�X�X

–
n�l�k%^ ]

¥ ]�Ubc [$q [$r `9[%Ubn�s [$o�[%U@^ a%f�n�s [$o�f×d�l�o�[9h�[9]�^ [%l�o�d�[$o�g�h�¥#p�d�^ _�r$[%l���e@l�c l�h2_$��l×¥ ¥6^un�l�c s [/d�[�e�l�h2_$��l×¥ ¥#¥�V�t"^ _$r
l���e�l�c l�h�T�p�l e@_$o�]�^ r9TîXIp ��k�^�o�s f���l r$^u�-kjp�h/T�n�l�]�[9]�T%a�_/Ubc [$q l�h/_ `6e#f�ebT%^�^ a�l�q l�h2[9]�T%h/_9h/] c eba-h�T�k1f�e@g�h/m
n r$_�e�[9k%^ rIa$] p+l���e@[�r$[|U@^ ]�[�r9��T�q l�]�Tîd�l�oîn c _9k �

°
o�lîd�l�a�^ l�k�f�V�©/l�q ]�T n�l�]�^ _�r×d�^ _�r�[êl���e@l�c l�h2_$��l%`9_�Ubc

h-d�e�l�h�[$o�a�l�]�Tjo�l2d�[$q _9]�^ Ubn�['n�l�c s [Jd�[�e�l�h2_$��l�p�n�c g�e@_$��l�q _ ` f q l�h-T6`9_�Ubc�a�[�n�l rIa�l�]�T�e#f�U�a$c _9k��#q f�^ o�T�a$f�` r9T�k×V
Z Ubc e�l�d�l�h/_ `6rIa r$^�d�[$q _9]�^ U#n�[6f�k1^ _�U�a�r9a�l�]�T)`9_�Ubc�d�[$q ]�^ n/d�eba$T�Ubc l�U@l�h�[9]�T2o�l�Ubd�[$q [9]�^ [6c s f�U�a�r9a�g�h1V

ï rIaIn�[6n�l�U�c ]�['^�^ ]�]�_�Ubc [9s _'l�o�d�[$o$T2a$h2^ _9eba r$_'U d�l�o�[9h�[9]�_'o�l-d�^ _�r�[Jl���e�l�c l�h/_$��l�p�h\n�c g�ebT�k�U Ubf�Uba�l�]�_
^�f�q _$��[ ` d�^ e�l�q ^ a�^ _�h�[9c k1l�U�� _�e�a�_'eb_$o�f�n�f�` r$_ `�V�t�e#a$T%n�l r9f%d�^ _�r�[-l���e�l�c l�h2_���l�d�e�l�o�f�n�c T�e@l�a$n�s [$o�f%c _9e#k1^ rIa$]�_$m
��lëh-d�[$o�[ ` o�lëd�[$q _9]�^ Ubn�[�n�l�c s l�h/_$��l�pJ��o�a�^ _îU@^ Ubd�[$q [ ` pJ[�n�[�e#��l�]�^ a�[�c/l�d�[$o�[�]�[×e#f�Uba$c/� q f�^ o�T�a�[�r9T@`@]�T�p+]�[
n�c g�e#T�k Ubd�[Iq [�U�^ hìd�l�o�[9h2[9]�T�k d�eba�_9a�]�^ _$��lêd�l�h2^ _9c e�a$f�VuZõT�kj[$��[9] o�q [�U#d�[Iq [9]�^ [���[9a�g�hìd�^ e@l�q ^ c T�rIa$]�T�r9�
c _9k�d�_9e�[9c f�e h!d�[Iq _9]�^ Ubn�f�n�l�c s l�h/T�k�a�[9d�_9h�]�^ [/Ubd�[$q [9]�^ _�h!]�^ _ `Jc s f�Uba�rIa�g�h�a$h/^ _9eba r9T�r9��V�©/l�o�[9c n�l�h2l2d�[$q _9]�^ m
U�n�l)`9_$Ubc�h�T�d�l�U�[ l�]�_6h�Ubc [���^ q ^ a$f�` r9T/c _Ik2d�_9e@[9c f�e d�[$q ]�^ n1l�q _ `9l�h-Tj��XI����V
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6SDODUQLH�RGSDGyZ�PHG\F]Q\FK�
&HOHP� WHUPLF]QHJR�SU]HNV]WDáFDQLD�RGSDGyZ�PHG\F]Q\FK� �V]SLWDOQ\FK�� MHVW� LFK�

Z\MDáRZLHQLH�L�VSRSLHOHQLH��=�]DVDG\�VWRVXMH�VL �V\VWHP\�GZXVWRSQLRZH�SU]HNV]WDá�
FDQLD�RGSDGyZ��SLUROL]D�OXE�]JD]RZDQLH�]�F] FLRZ\P�VSDODQLHP��D�QDVW SQLH�GRSD�
ODQLH� SURGXNWyZ� UR]NáDGX� Z� ZDUXQNDFK� NRQWURORZDQ\FK� �WHPSHUDWXUD� !����� °&��
VW HQLH� WOHQX�!���2 Ö ��F]DV�SU]HE\ZDQLD�!��V��>��@��5y QH�V �UR]ZL ]DQLD�SLHUZ�
szego stopnia obróbki termicznej obróbki odpadów medycznych (reaktora pirolL�
W\F]QHJR��>��@��

• UHDNWRU\�]H�]áR HP�SU]HVXZQ\P��
• UHDNWRU\�V]\ERZH��
• UHDNWRU\�REURWRZH��
• UHDNWRU\�IOXLGDOQH��
• UHDNWRU\�SU]HSá\ZRZH��
• UHDNWRU\�NRPRURZH��
1D�U\VXQNX������SRND]DQR�SROVNLH�UR]ZL ]DQLH�Z ]áD�WHUPLF]QHM�REUyENL�RGSDdów 

V]SLWDOQ\FK�R�QLHZLHONLHM�Z\GDMQR FL�>��@���
�

Rys. 9.18. Schemat instalacji spalania odpadów szp
^ c [$q ]�T�r9��a�_Ja$s l _Ik�d�eba�_�Ubf�h-]�T�k � �����

�
5HDNWRUHP�SLUROLW\F]Q\P�MHVW�]áR H�SU]HVXZQH�Z�IRUPLH�UXU\�]V\SRZHM��XPLHV]�

F]RQHM�Z�NRPRU]H�VSDODQLD�JD]yZ�SLUROLW\F]Q\FK��8�GRáX�UXU\�]V\SRZHM�MHVW�REUR�
WRZ\�UXV]W��2GSDG\�Z�UXU]H�]V\SRZHM��SU]HMPXM F�FLHSáR�]�NRPRU\�VSDODQLD��VXV] �
VL �L�RGJD]RZXM ��3R]RVWDáR ü�NRNVRZD�]V\SXMH�VL �QD�UXV]W�GRSDODM F\��*D]\�SLUR�
OLW\F]QH� VSDODM � VL � NRPRU]H� VSDODQLD� �RN�� ���� °&��� D� QDVW SQLH� SU]HSá\ZDM � GR��
NRPRU\�GRSDODQLD�������°&���6WDELOQR ü�VSDODQLD�]DSHZQLD�SRPRFQLF]\�SDOQLN�JD�
]RZ\��



SJl�a�o�a�^ [9s�W���

�������5RG]DMH�LQVWDODFML�L�XU] G]H ��Z�NWyU\FK�GRSXV]F]D�VL ��
WHUPLF]QH�SU]HNV]WDáFDQLH�RGSDGyZ�LQQ\FK�QL �QLHEH]SLHF]QH�

,VWQLHM � XZDUXQNRZDQLD� SUDZQH� XPR OLZLDM FH� ZSyáVSDODQLH� RGSDGyZ� Z� OLF]�
Q\FK� XU] G]HQLDFK� L� LQVWDODFMDFK� Z\SRVD RQ\FK� Z� SDOHQLVND� UXV]WRZH�� NRPRURZH��
L�IOXLGDOQH��WDE��������>��@��:\M WHN�VWDQRZL �RGSDG\�QLHEH]SLHF]QH��NWyUH�PRJ �E\ü�
spalane tylko w spalarniach odpadów niebezpiecznych.�

��[���_$q ['W�V XIW
SJl�o�a�[ `9_'^ ]�U�c [$q [�r `9^�^�f�e#a o�a�_ p�h\n�c g�e#T�r9��o�l�d�f�U�a�r9a�['U@^ c _9ebk%^ r9a$]�_6d�eba�_9n�U�aIc [9s r$[9]�^ _'l�o�d�[$o�g�h�� ��X9�

�d"V S'l�o�a�[ `'^ ]�U�c [�q [�r `9^�^�f�eba o�a�_
X t"^ _�r�_-r�_Ik1_I]�c l�h�_�i�l���e@l�c l�h�_-^�U�a$T���l�h2_
� t"^ _�r�_'h2[Id�^ _I]�]�^ rIa�_�i�U@a�T���l�h�_�p�l���e�l�c l�h2_-^�a'e�f�rI��l�k%T�k�e�f�U@a$c _Ik
� Z¤^ _�q n�^ _Jd�^ _�r�_�i�n�l�]�h�_9ebc l�e�l�h2_�p�l���e�l�c l�h�_�o�l2f�c q _I]�^ [I]�^ [6e�f�o
� �/l�c s T�_9]�_9e@��_Ic T�rIa$]�_'^�d�e#a�_9k%T�Ubs l�h2_�i�e#f�Uba$c l�h2_�p�d�T�s l�h2_�p�� q f�^ o�[$q ]�_�p�n�l�c s T-e@_$��_9]�_9e�[$r9T@`�]�_��#U�l�o�l�h2_$�
� t"^ _�r�_-o�l2h/T�d�[�q [I]�^ [-r�_���s T
� ¨�[Ic _9e@^ _Jn�l�n�U9l�h/]�^ r$a�_
£ ©2l�kjl�h�_-^ ]�U�c [�q [�r `9_�^�f�e�a o�a�_I]�^ [-r$_I]�c e@[�q ]�_���l%l���e�a�_Ih2[I]�^ [�p�n�f�rI��]�^ _'^�d�^ _�r�_

�����(PLVMD�]DQLHF]\V]F]H �SRGF]DV�VSDODQLD�RGSDGyZ�
3RGF]DV�VSDODQLD�RGSDGyZ�ZUD]�]H�VSDOLQDPL�GR�SRZLHWU]D�ZSURZDG]DQH�V �]DQLH�

F]\V]F]HQLD� W\SRZH�GOD�NRWáyZ�HQHUJHW\F]Q\FK��SRSLyá� ORWQ\��62 Ö ��12� ��&2 Ö � L�&2����
D� SRQDGWR� PRJ � E\ü� HPLWRZDQH� ]DQLHF]\V]F]HQLD� RUJDQLF]QH�� WDNLH� MDN�� ::$��
L�3&''V�3&')V��1LHNWyUH�RGSDG\�]DZLHUDM �WUXM FH�PHWDOH�FL NLH��NWyUH�Z�SU]HZD�
DM FHM�PLHU]H�SR]RVWDM �Z�SRSLRáDFK���
3RGF]DV� VSDODQLD� RGSDGyZ� Z\VW SXMH� ZLHOND� Uy QRURGQR ü� HPLWRZDQ\FK� ]ZL ]�

ków organicznych. Na postawie tempHUDWXU\�ZU]HQLD�G]LHOL�VL �MH�QD�WU]\�IUDNFMH��ORWQH�
�/=2���VHPLORWQH�L�QLHORWQH�]ZL ]NL�RUJDQLF]QH�>��@��1LHNWyUH�]�W\FK�]DQLHF]\V]F]H �
X]QDQR�]D�QLHEH]SLHF]QH��GODWHJR�QD�LFK�HPLVM �QDáR RQR�RJUDQLF]HQLD��

:� 3ROVFH� ZLHONR ü� HPLVML� SRV]F]HJyOQ\FK� ]DQLHF]\V]F]H � ]� LQVWDODFML� VSDODQLD��
L�ZVSyáVSDODQLD�RGSDGyZ��GRW\F]\�WR�ZV]HONLFK�LQVWDODFML�WHUPLF]QHJR�SU]HNV]WDáFDQLD�
odpadów, jak spalarnie, instalacje do pirolizy, zgazowaQLD� L� SOD]PRZHJR� UR]NáDGX�
odpadów) reguluje 5R]SRU] G]HQLH� 0LQLVWUD� URGRZLVND� >��], które jest generalnie�
]JRGQLH�]�G\UHNW\Z ����������:(��8(�Z�VSUDZLH�VSDODQLD�RGSDGyZ��:�UR]SRU] G]H�
QLX�VWDQGDUG\�HPLV\MQH��GRSXV]F]DOQH�XG]LDá\�]DQLHF]\V]F]H �Z�JD]DFK�RGORWRZ\FK��
SU]HM FLRZR�SRGDQR�RVREQR�GOD�� LQVWDODFML�VSDODQLD�RGSDGyZ��WDE��������� LVWQLHM F\FK�
LQVWDODFML� VSDODQLD� RGSDGyZ�NRPXQDOQ\FK� L� LQVWDODFML��Z�NWyU\FK� VSDODQH� V � QLHNWyUH�
ROHMH�RGSDGRZH��6WDQGDUG\�HPLV\MQH�GOD� VSDODQLD�RGSDGyZ�V � ]QDF]QLH�PQLHMV]H�QL �
GOD� VSDODQLD� SDOLZ� NRSDOQ\FK�� 1DOH \� SRGNUH OLü�� H� UR]SRU] G]HQLH� QLH� Z\Uy QLD�
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VWDQGDUGyZ� HPLV\MQ\FK� GOD� VSDODUQL� RGSDGyZ� QLHEH]SLHF]Q\FK� �]� Z\M WNLHP� 12� ��
Z�RJUDQLF]RQ\P�RNUHVLH���2GU EQ\P�SUREOHPHP�V �VWDQGDUG\�HPLV\MQH�GOD�ZVSyáVSD�
lania odpadów. W rR]SRU] G]HQLX�SRGDQR�MH�RGU EQLH�GOD�SLHFyZ�GR�SURGXNFML�NOLQ�
NLHUX�FHPHQWRZHJR��QDWRPLDVW�GOD�LQQ\FK� UyGHá�SRGDQR�IRUPXá ��]�NWyUHM�PR QD�Z\�
OLF]\ü�VWDQGDUG\�HPLV\MQH dla poszczególnych grup instalDFML�>��@�

�)[9��_$q [JW�V ��Y
��c [9]�o�[9e�o�T2_Ik1^ U�T@`�]�_Ja-^ ]�U�c [$q [�r `9^�Ubd�[Iq

ania odpadów [
�����

�2o�a�^ [9s�h¤k%��¢ k	��

 (dla dioksyn i furanów w ng/m

� 
b�bp
d�e�a$T2a�[9h2[�ebc l rI^�X�XIò «��"h���[Ia�[$r��%l�o�q l�c l�h/T�r9�ª%[Ia$h2['Ubf���Ubc [9]�r `�^

e�_$o�]�^ _Jo�l���l�h2_
t�T�s�l���g�s _Ik X$Y
Substancje organiczne w postaci gazów ^�d�[�e�h-T�e�[ l�]�_�`I[9n�l2r$[9s n�l�h/^ c T/h ��^ _$q
l�e���[9]�^ r9a$]�T

X$Y

ö � q X$Y
ö-� X
��«�� ��Y
ª1«��a-^ Ubc ]�^ _ ` r9T�r9��^ ]�Ubc [$q [$r `�^�l-a�o�l�q ]�l r$^
d�eba�_�e@l���l�h2_ `����-ï ��¢ �%q f���aJ]�l�h-T�r9�
^ ]�Ubc [$q [$r `9^

��Y�Y��

ª1«  a-^ Ubc ]�^ _ ` r9T�r9��^ ]�Ubc [$q [$r `�^�l-a�o�l�q ]�l r$^
d�eba�_�e@l���l�h2_ `

≤
�-ï ��¢ �

��Y�Y �

rednie próby o czasie trwania 0,5÷
�'�ï _9c [$q _Jr$^ n�^ _'^�^ r9�2a$h/^ aIn�^�h-T�e@[ l�]�_

`I[9n�l�k1_9c [$q#i
� o��"�)q
ö/�
��������U���t���� � e�� � l�� � f���ïî]���ª%^ ��§�����]

Y�p Y��
Y�p Y��
Y�p �

rednie próby o czasie trwania 6÷
���©/^ l�n�UbT�]�T�^�� f�e�[9]�T

Y�p X
� ©/lîX�V Y"X�V ��Y�Y�£�e9V�o�l�d�f�U�a�r9a�[Iq ]�_ `'h�[�e#c l r$^"_9k1^ U `9^"o�q [Jª1«  ]�^ _%Ubc l�Ubf�`�_�U@^ o�l�Ubd�[$q [�eb]�^"l�o�d�[$o�g�h�]�^ _9��_$a�m

d�^ _�r9a$]�T�r9��V
Ü�ûbÞ�� â�å�è�Ý�Þ�è�é%Ý�Þ�ß â�à�á ú@ý�å�ç�â
¥bUbc l�c ]�T�k�d�e�l���q _9k%_Ik�U c [9n _6d�l�h2U�c [ ` r$_6d�l�o�r9a�[�U�Ubd�[$q [9]�^ [Jl�o�d�[$o�g�h¤d�l�d�^ l�s T�^ f q _�p�n�c g�e�_�U a�[�n�h2[$q ^ m

fikowane do odpadów niebezpiecznych [
������V��)[9n�[�n�h2[$q ^ � ^ n�[�r `9[-U�d�l�h2l�o�l�h�[9]�[u`9_�Ubc"c T�kjp _-a�[9h2^ _9e�[ ` l�]�_

]�^ _9n�c g�e@_�c e#f�` r$_�k1_9c [$q _×r$^ n�^ _�p�n�c g�e@_�h�n�l�]�c [9n�r$^ _�ajh/l�o o�[ ` l�o�r$^ _9n�^�o�l|��q _9��T�V�t"l�]�[$o�c l×]�[jr9a Ubc n�[$r9�
d�l�d�^ l�s g�h�l�U@[$o�a�[ ` U@^ o�^ l�n�UbT�]�T�^�� f�e�[9]�T�V�Z.T�k%T�h2[$q ]�l ¦-c T�r9�ja�[9]�^ _�rIa$T�U�a�r9a�_ a2d�l�d�^ l�s g�h�a�[$��e@[ [/Ubn�[ _$m
niem wód gruntowych [

�����bp�o�q [�c _$��l�k1[$��[Ia$T�]�l�h�[9]�^ _�d�l�d�^ l�s g�h�a�_1Ubd�[$q [�]�^ [%l�o�d�[$o�g�h�h-T�kj[$��[1Ubn�s [Io�l�h2^ m
ska odpadów

]�^ _9��_IaId�^ _�r9a$]�T�r9�.� �����@V���c T�r9�õU�[9k�T�r9�îd�l�h/l�o�g�h h2Ubd�g�s Ubd�[$q [9]�^ _×l�o�d�[$o�g�h a×h ��q _9kíc [9n _
U�c h2[�e�a�[�d�e@l���q _9k�T�p�d�l�]�^ _Ih�[ f�c ebf�o�]�^ [J��l�Ubd�l�o�[�e@r9a�_6h-T�n�l�eba$T�Ubc [9]�^ _+d�l�d�^ l�s g�h�� ���@V
�/l�]�^ _�rIa$]�l ¦îk1[$��[Ia$T�]�l�h�[9]�^ [îd�l�d�^ l�s g�h a�_õUbd�[Iq [9]�^ [ël�o�d�[$o�g�h ]�[õUbn�s [$o�l�h2^ Ubn�[$r9��l�o�d�[$o�g�h ]�^ _9��_Ia�m

d�^ _�r9a$]�T�r9�×Ubc [9]�l�h2^�o�f _'f�c ebf�o�]�^ _I]�^ _'h�_9n�U�d�q l�[9c [$r `�^�Ubd�[$q [�e#]�^�l�o�d�[Io�g�h�p�o�q [9c _$��l2d�e�[$r9f�`9_-U�^ ]�[$o�[$q c _�e#]�[9c T�h�m
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]�T�k%^)Ubd�l�U�l���[9k1^ p�n�c g�e@_-a�[���_IaId�^ _�rIa d�eba�_$o%h-T�k%T�h�[9]�^ _Ik�k1_9c [$q ^ur$^ n�^ r9��V�©-l1k1_9c l�o { ��������{ � { �$y�}  �{ kj_9c [$q ^
r$^ n�^ r9�¡h d�l�d�^ l�s [$r9�.]�[$q _ iJU�c [9��^ q ^ a�[$r `9[îaëf T�rI^ _9k r$_Ik%_I]�c f\^/c _9e#k1^ r9a$]�[ { ��������{ � { �$y�}  �y p6a�_$l�q ^ c ^ a�[$r `9[$p
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d�l�d�^ l�s fëo�l�d�l�U�c [�r$^+U�a$n�q ^ U#c _ `Ip)r9��[�e�[9n�c _9e#T�a$f�`�_�U@^ o�f U#n�f�c _�r9a$]�l r$^ a�[���_Ia$d�^ _�r9a�_9]�^ [%d�e#a�_$o�h-T�k%T�h�[I]�^ _Ik
kj_9c [$q ^�r$^ n�^ r9�×��XI���@V
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