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ÖZET 

 

%X� oDOÕúPDGD� ER\DKDQH� DWÕN� VXODUÕQGDNL� UHDNWLI� ER\DUPDGGHOHULQ� LOHUL� RNVLGDWLI�
dekolorizasyon yöntemlerinden ozonlDPD� \|QWHPL\OH� UHQN� JLGHULPL� �]HULQH� \DSÕODQ�
oDOÕúPD�YH�YDUÕODQ� VRQXoODU� DUDúWÕUÕOPÕúWÕU�� øON�RODUDN��GHQH\OHUGH�NXOODQÕODFDN�ER\DPD�
o|]HOWLVL�LoLQ�DQD�NLP\DVDOODU�RODQ�DONDOLQLQ�WD\LQL�YH�ER\D�KLGUROL]�\|QWHPL��VÕFDNOÕN�YH�
]DPDQ�� WD\LQL� LoLQ� |Q� ELU� oDOÕúPD� \DSÕOPÕú� YH� EXQODUÕQ� ÕúÕ÷ÕQGD� LúOHP� \|QWHPL�
EHOLUOHQPLúWLU�� 'HQH\OHU� VÕUDVÕQGD� GH÷LúLN� \DSÕODUGDNL� ER\DUPDGGHOHU� YH� NLP\DVDOODU�
NXOODQÕODUDN� IDUNOÕ� NRPELQDV\RQODUÕQ� GHNRORUL]DV\RQ� YHULPLQL� QDVÕO� HWNLOHGL÷L�
J|]OHQPLúWLU��8ODúÕODQ�VRQXoODU� IDUNOÕ�R]RQODPD�SDUDPHWUHOHULQGH�D\UÕ� D\UÕ� LQFHOHQHUHN�
HQ�X\JXQ�R]RQODPD�\|QWHPLQLQ�WD\LQLQH�XODúÕOPD\D�oDOÕúÕOPÕúWÕU�� 

'HQH\VHO�oDOÕúPDODUÕQ�\�U�W�OPHVL�VÕUDVÕQGD�NXOODQÕODQ�GHQH\�G�]HQH÷L�YH�L]OHQHQ�
GHQH\� SURJUDPÕ� QHWLFHVLQGH� HOGH� HGLOHQ� YHULOHU� GH÷HUOHQGLULOHUHN�� XODúÕlan sonuçlar 

DNWDUÕOPÕúWÕU��2OXúWXUXODQ�DWÕNVX�VDI�RNVLMHQ�EHVOHPHOL�RODUDN�R]RQODPD�LúOHPOHULQH�WDEL�
WXWXOPXúWXU�� 'HQH\VHO� oDOÕúPDODUGD�� ��� GDNLNDOÕN� � PJ�O� � 23� � GR]DMÕQGD� R]RQ� JD]ÕQÕQ�
DWÕNVX� LOH�WHPDVÕ�QHWLFHVLQGH�����RUWDODPDVÕ�HWUDIÕQGD�JH]HQ�UHQN�JLGHUim verimi elde 

HGLOPLúWLU��$WÕN�VXGD��RUWDODPD�����.2,�JLGHULP�YHULPL�JHUoHNOHúPLú�ROXS�6X�.LUOLOL÷L�
.RQWURO� <|QHWPHOL÷LQFH� EHOLUOHQPLú� GHúDUM� VWDQGDUWODUÕQD� HULúLOPLúWLU�� 2]RQ� LOH�
RNVLGDV\RQ� LúOHPOHULQLQ� V|]� NRQXVX� WHNVWLO� HQG�VWULVL� DWÕNVXODUÕQÕQ� DUÕWÕODELOLUOL÷LQH�
ROXPOX�NDWNÕGD�EXOXQGX÷X�EX�oDOÕúPD\OD�RUWD\D�NRQPD\D�oDOÕúÕOPÕúWÕU� 

 

Anahtar kelimeler:�2]RQ��DWÕN�VX��UHQN�JLGHULPL��UHDNWLI�ER\DUPDGGH��.2ø� 
 

 

 
 
 
 
 
 
 
 



 

ABSTRACT 
 
 

 In this study, the decolorisation of reactive dyeing effluents by a further 

oxidative process, ozonation, has been studied. Reactive dyes having four different 

structures were tested. Two different pre-hydrolysation procedures with three different 

alkalis were employed. 

 Results indicated neglicible effect of a pre-hydrolysis step on decolorisation. On 

the other hand, the structure (chromophore group) seems to effect the decolorisation 

kinetics. The average colour removal rates were 30% after 30 min decolorisation. 

 

Key words: Ozone, effluent, decolorisation, reactive dye, COD. 
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1.  *ø5øù 

 

 8\JDUOÕ÷ÕQ� JHOLúPHVL� LOH� VX\XQ� \HUN�UHVL� �]HULQGHNL� GR÷DO� \|U�QJHVL� RULMLQDO�
durumunu kaybetmekte ve kalitesi arzu edilmeyen yönde�ER]XOPDNWDGÕU��6X\XQ�VXODPD�
ve\D�HOHNWULN�HQHUMLVL�VD÷ODPDN�DPDFÕ\OD�EDUDM�YH\D�J|OHWOHUGH�J|OOHQGLULOPHVL��\HUOHúLP�
DODQODUÕQÕQ�LoPH�YH�NXOODQÕP�VXODUÕQÕ�VD÷ODPDN�LoLQ�NDSDOÕ�ERUXODU�LoHULVLQGH�LOHWLOPHVL��
úHKLU�NDQDOL]DV\RQ�YH�VDQD\L�DWÕNODUÕQÕQ�GÕúDUÕ�DWÕOPDVÕ��VDQD\L��U�QOHULQLQ��UHWLPL�JLEL�
oDOÕúPDODU� \HUN�UHVLQGH� VX\XQ� GR÷DO� GRODQÕPÕ� GL\H� ELOLQHQ� KLGURMLN� GHYUH\H� LQVDQÕQ�
\DSWÕ÷Õ�P�GDKDOHOHULQ�VRQXFX�ROPDNWDGÕU� 
 ³6X� ND\QDNODUÕQÕQ� NLUOLOL÷L´� WHULPL� LVH� VX� ND\QDNODUÕQÕQ� NXOODQÕOPDVÕQÕ� ERzacak 

YH\D� ]DUDU� YHUPH� GHUHFHVLQGH� NDOLWHVLQL� G�ú�UHFHN� ELoLPGH� VX\XQ� LoHULVLQGH� RUJDQLN��
LQRUJDQLN�� UDG\RDNWLI� YH\D� EL\RORMLN� KHUKDQJL� ELU� PDGGHQLQ� EXOXQPDVÕ� RODUDN�
WDQÕPODQPDNWDGÕU��%LUOHúLN�$PHULND�dHYUH�.RUXPD�gUJ�W��WDUDIÕQGDQ�KD]ÕUODQDQ�dHYUH�
TerimleUL� 6|]O�÷�QGH� LVH� ³6X� .LUOLOL÷L´�� VX\un kalitesini ölçülebilecek nispette 

N|W�OHúWLUHFHN�PLNWDU� YH\D� NRQVDQWUDV\RQODUGD� VX\D�� NDQDOL]DV\RQ� VX\X�� VDQD\L� DUWÕ÷Õ��
GL÷HU�]ararOÕ�YH\D�LVWHQPH\HQ�PDGGHOHULQ�LODYH�HGLOPHVLGLU�úHNOLQGH�LIDGH�HGLOPHNWHGLU��
Bilimsel�DoÕGDQ�VX�NLUOLOL÷L�úX�úHNLOGH�DoÕNODQPDNWDGÕU��6X� LoHULVLQH�NDUÕúDQ�DWÕNODUGDNL 
RUJDQLN� PDGGHOHU� ED]Õ� PDGGHOHULQ� \DUGÕPÕ� LOH� PLQHUDOL]DV\RQD� X÷UDU� YH� ]DUDUVÕ]� ELU�
GXUXPD� G|Q�úW�U�O�U�� %X� ROD\D� NHQGL� NHQGLQL� WHPL]OHPH� GH� GHQLOPHNWHGLU�� .HQGL�
kendini temizOHPH� ROD\ÕQÕQ� RODELOPHVL� LoLQ� ED]Õ� EDNWHUL� JUXSODUÕQÕQ� YH� ID]OD�PLNWDUGD�
HULPLú�RNVLMHQLQ�EXOXQPDVÕ�JHUHNLU��$NDUVXODUD��J|OOHUH�YH�GHQL]OHUH�ERúDOWÕODQ�RUJDQLN�
YH�WRNVLN�PDGGHOHULQ�ROGXNoD�ID]OD�ROPDVÕ�KDOLQGH�VXGD�HULPLú�RNVLMHQ�D]DOPDNWD��EXQXQ�
sonucunda bakWHULOHU�|OPHNWH�GROD\ÕVÕ\OD�NHQGL�NHQGLQL�WHPL]OHPH�ROD\Õ�ROXúDPDPDNWD�
YH�VX�ND\QDNODUÕ�NLUOHQPHNWHGLU. 
 hONHPL]GH���(\O�O������WDULK�YH�������VD\ÕOÕ�5HVPL�*D]HWH�LOH�\D\ÕPODQDQ�³6X�
.LUOLOL÷L� .RQWURO� <|QHWPHOL÷L´� NXOODQÕOPÕú� VXODUÕQ� DOÕFÕ� RUWDPODUD� YHrilmeden önce 

DUÕWÕOPDVÕ� YH� JHUL� ND]DQÕOPDVÕ� JHUHNOLOL÷LQL� RUWD\D� NR\PXúWXU� 6X� .LUOLOL÷L� .RQWURO�
<|QHWPHOL÷LQGH�HYVHO�YH�HQG�VWUL\HO�DWÕN VXODUGD�UHQN�LoLQ�ELU�VÕQÕUODPD�JHWLULOPHPLúWLU� 
$WÕN VX\XQ�UHQJL��DUÕWÕOPÕú�DWÕN VX�GHúDUM�NULWHUOHULQH�JLUPHPHVLQH�UD÷PHQ�JHQHOOLNOH�DWÕN 

VX\XQ� NLUOLOL÷LQL� NDUDNWHUL]H� HWPHNWH� YH\D� DWÕN VX� DUÕWPD� �QLWHVLQLQ� YHULPOLOL÷LQLQ�
GH÷HUOHQGLULOPHVLQGH�NXOODQÕODQ�|QHPOL�ELU�SDUDPHWUH�RODELOPHNWHGLU�$121ø0������.  



 7HNVWLO�HQG�VWULVL�WDELL�YH�IDEULNDV\RQ�HO\DIODUÕ�NXOODQDUDN�NXPDú�YH�GL÷HU�WHNVWLO�
ürünleri� LPDO� HGHQ� ELU� HQG�VWUL� GDOÕGÕU. 'R÷DO� HO\DIODUÕQ� WHPL]OHQPHVL� YH� LSOLN� KDOLQH�
getirilmesi, tekstil end�VWULVL� NDSVDPÕQGD� EXOXQPDNWDGÕU�� EXQD� NDUúÕQ� oÕUoÕUODPD��
NLP\DVDO� HO\DIODUÕQ� �UHWLPL� YH� JL\LP� VDQD\L� WHNVWLO� HQG�VWULVL� NDWegRULVLQLQ� GÕúÕQGD�
NDOPDNWDGÕU�%�\�NPXUDW�� ����� �� 'R÷UXHO�� ������� 7DELL� YH� IDEULNDV\RQ� LSOLNOHULQ�
KD]ÕUODQPDVÕ�� GRNXPD�� |UPH� YH\D� EDúND� PHWRWODUOD� NXPDú�� WULNR�� KDOÕ� JLEL� WHNVWLO�
�U�QOHUL�KDOLQH�JHWLULOPHVL��LSOLN�YH�NXPDúODUD�ER\D��EDVNÕ��DSUH�JLEL�WHUEL\H�LúOHPOHULQLQ�
X\JXODQPDVÕ� WHNVWLO� HQG�VWULVLQLQ� IDDOL\HWOHUL� DUDVÕQGDGÕU�� 'R÷DO� YH� \DSD\� HO\DIODU�
NXOODQÕODUDN� NXPDú� YH� GL÷HU� WHNVWLO� �U�QOHUL� LPDO� HGHQ� WHNVWLO� HQG�VWULVL�� G�Q\DGD�
JHOLúPLú��ONHOHULQ�HNRQRPLVLQGH�ROGX÷X�NDGDU��JHOLúPHNWH�RODQ��ONHOHULQ�HNRQomisinde 

GH� E�\�N� URO� R\QDPDNWDGÕU� Türkiye ekonomisinde %38’lik bir pay ile lokomotif bir 

VHNW|U� NRQXPXQGD� RODQ� WHNVWLO� HQG�VWULVLQGH�� NXOODQÕODQ� KDPPDGGHOHULQ�� X\JXODQDQ�
WHNQLNOHULQ�� HOGH� HGLOHQ� �U�QOHULQ� LúOHWPHOHUH� J|UH� GH÷LúLNOLN� J|VWHUPHVL�� DWÕN� VXODUÕQ�
PLNWDUÕ�YH�NLUOHWLFLOHULQ� W�U�YH�NRQVDQWUDV\RQODUÕQGD�IDUNOÕOÕNODUD�QHGHQ�ROPDNWDGÕU��%X�
durum, endüstriyel kirlenmenin kontrolünde endüstriler için en uygun ve en ekonomik 

DUÕWPD� WHNQRORMLOHULQL� VXQDELOHFHN� WDVDUÕPODUÕQ� oHYUH�P�KHQGLVOL÷L� ELOLPLQGH� NDUPDúÕN�
YH�oRN�ER\XWOX�VHoHQHNOHULQLQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPDNWDGÕU� 
 $WÕN� VX� KDFPL� YH� ELOHúLPL� ELUOLNWH� J|]� |Q�QH� DOÕQGÕ÷ÕQGD� WHNVWLO� HQG�VWULVLQLQ�
E�W�Q�HQG�VWULOHU�LoHULVLQGH�oHYUHVHO�DoÕGDQ�HQ�³NLUOHWLFL´�HQG�VWUL�ROGX÷X�J|U�OPHNWHGLU��
����¶ODUÕQ� VRQXQGD� ELU� oRN� �ONHGH� DWÕN� VX� GHúDUMODUÕ� LOH� LOJLOL� GDKD� VÕNÕ� VWDQGDUWODU�
ROXúWXUXOPXúWXU��2OXúWXUXODQ�EX�\HQL�\|QHWPHOLNOHULQ�\DQÕQGD�XOXVODUDUDVÕ�WLFDUHWLQ�KHU�
JHoHQ� J�Q� GDKD� UHNDEHWoL� KDOH� JHOPHVL� YH� $YUXSD� YH� $PHULND� SD]DUODUÕQGD� WHNVWLO�
mamullerinde eko-HWLNHW� X\JXODPDODUÕQÕQ� EDúODPDVÕ� WHNVWLO� VHNW|U�Q�Q� JHOHFH÷L�
KDNNÕQGD�HQGLúH�X\DQGÕUPDNWDGÕU�� 

$WÕN� VX� UHQJLQH� \|QHOLN� RODUDN� JHOLúPLú� �ONHOHUGH� VÕQÕUODPDODU� YDUGÕU��
$OPDQ\D¶GD�)HGHUDO�dHYUH�%DNDQOÕ÷ÕQÕQ������ WDULKOL�DWÕN�VX�\|QHWPHOL÷LQGH� UHQN� LoLQ�
VDUÕ-NÕUPÕ]Õ� YH� PDYL� UHQN� E|OJHOHUL� RODUDN� ���-525-���� QP¶GH� VÕUDVÕ\OD� �-5-3 m-1 

VSHNWUDO�DEVRUEVL\RQ�OLPLWOHUL�JHWLULOPLúWLU��$QRQLP��������øQJLOWHUH¶GH�LVH����-700 nm 

DUDVÕQGD� ��� QP� DUDOÕNODUOD� OLPLW� GH÷HUOHU� NRQXOPXúWXU� YH� EX� GH÷HUOHU� E|OJHOHU� J|UH�
GH÷LúPHNWHGLU��øQJLOWHUH�dHYUH�%�URVX�WLSLN�GH÷HUOHU�RODUDN�����QP¶GHQ�LWLEDUHQ�KHU����
QP�LoLQ�VÕUDVÕ\OD������-0.085-0.065-0.055-0.040-0.028-������GH÷HUOHULQL�YHUPLú�ROVD�GD�
ER\DKDQHOHULQ� \R÷XQ� ROGX÷X� E|OJHOHUGHNL� DWÕN� VX� DUÕWÕP� LúOHWPHOHUL� WDUDIÕQGDQ� GDKD�



G�ú�N�GH÷HUOHU��EX�GH÷HUOHULQ�\DUÕVÕ�KDWWD�GDKD�G�ú�N��LODQ�HGLOPLúWLU��$VOÕQGD�ERúDOWÕP�
\DSÕODFDN� VX\XQ� |]HOOL÷LQH� J|UH� OLPLWOHU� GH÷LúHELOPHNWHGLU. Türkiye’de TS 11825 

VWDQGDUGÕ�SDPXNOX�WHNVWLO�HQG�VWULVL��76�������VWDQGDUGÕ�\�QO��WHNVWLO�HQG�VWULVL�DWÕN�VX�
VÕQÕU�GH÷HUOHULQL�EHOLUOHU�DQFDN�UHQN�LoLQ�ELU�VÕQÕUODPD�KHQ�]�EXOXQPDPDNWDGÕU��$QRQLP� 

7HNVWLO� HQG�VWULVL� KDPPDGGH�� �UHWLP� SURVHV� YH� LúOHPOHUL�� DOW� NDWHJRUL]DV\RQ�
\DNODúÕPÕ� YH� DOW� NDWHJRULOHULQ� EHOLUOHQPHVL�� VX� NXOODQÕPÕ�� DWÕNVX� ND\QDNODUÕ� YH�
karakterizasyonu� \|Q�QGHQ� HOH� DOÕQPÕú� D\UÕFD� JHUL� ND]DQÕP� \|QWHPOHUL� YH� oDOÕúPD�
NRQXVX� WHNVWLO� HQG�VWULVL� KDNNÕQGD� ELOJL� YHULOPLúWLU�7HNVWLO� HQG�VWULVL� DWÕNVX�
NDUDNWHUL]DV\RQX�QHWLFHVLQGH� WHNVWLO�HQG�VWULVL�DWÕNVXODUÕQÕQ�DUÕWÕPÕQGD�NXOODQÕODQ�JHQHO�
DUÕWPD� \|QWHPOHUL� YH� UHQN� JLGHULP� SURVHVOHUL� WDQÕWÕOPÕúWÕU�� 2]RQ� JD]Õ� |]HOLNOHUL��
NXOODQÕP� DODQÕ�� R]RQXQ� NLP\DVÕ�� R]RQXQ� ER]XQPDVÕ�� NLP\DVDO� UHDNWLYLWHOHUL�� WHNVWLO�
HQG�VWULVL�YH�GL÷HU�HQG�VWUL\HO�DWÕNVXODUÕQ�DUÕWÕPÕQGD�R]RQ�NXOODQÕPÕ�NRQXODUÕ�YH�ID\GD-
PDOL\HW� DQDOL]L� LUGHOHQPLúWLU�'HQH\VHO� oDOÕúPDODUÕQ� \�U�W�OPHVL� VÕUDVÕQGD� NXOODQÕODQ�
GHQH\� G�]HQH÷L� YH� L]OHQHQ� GHQH\� SURJUDPÕ� QHWLFHVLQGH� HOGH� HGLOHQ� YHULOHU�
VXQXOPXúWXU�6RQ�RODUDN�oDOÕúPD\D�LOLúNLQ�YHULOHULQ�GH÷HUOHQGLULOPHVL��]HULQGH�GXUXOPXú�
YH� EXQD� ED÷OÕ� RODUDN� YDUÕODQ� VRQXoODU� YH� GH÷HUOHQGLUPHOHU� LOH� JHWLULOHQ� |QHULOHU�
DNWDUÕOPÕúWÕU� 
 dHYUH�P�KHQGLVOL÷L� DoÕVÕQGDQ� DOW NDWHJRUL]DV\RQXQ� DPDFÕ� D\QÕ� NDWHJRUL� LoLQGH�
ROGX÷X� KDOGH� �U�QOHULQL� IDUNOÕ� SURVHV� YH\D� \|QWHPOHUOH� �UHWHQ� WHVLVOHULQ� DWÕNVXODUÕQGD�
ROXúDFDN� GH÷LúLNOLNOHUL� RUWD\D kR\DUDN�� DWÕNVXODUÕQ� NDUDNWHULzasyonunun, tesis içi 

kRQWURO�Q�Q�YH�VWDQGDUWODUÕQ�JHOLúWLULOPHVLGLU�*�QHú�������� 
Alt NDWHJRUL]DV\RQ� \DNODúÕPÕ�� D\QÕ� NDWHJRUL� LoLQGH� ROGX÷X� KDOGH� �UHWLP�

IDUNOÕOÕNODUÕ� RODQ� YH\D� D\QÕ� �U�Q�Q� LPDOLQGH� IDUNOÕ� SURVHV� YH� LúOHPOHULQ� X\JXODQGÕ÷Õ�
WHVLVOHULQ� DWÕNVXODUÕQGD� PH\GDQD� JHOHFHN� IDUNOÕOÕNODUÕ� RUWD\D� NRQXOPDVÕQÕ�
DPDoODPDNWDGÕU�$WÕNVXODUÕQ� |]HOOLNOHUL� EHOLUOHQGL÷LQGH�� KHU� NDWHJRUL� LoLQ� X\JXQ� DUÕWPD�
WHNQRORMLVL� WDQÕPODQDELOPHNWH� YH� EX� WDQÕPGDQ� KDUHNHWOH� DWÕNVX� GHúDUM� NULWHUOHUL�
gelLúWLULOHELOPHNWHGLU� 

(QG�VWULQLQ� DOW� NDWHJRUL]DV\RQX� \DSÕOÕUNHQ� NXOODQÕODQ� NODVLN� PHWRt� LúOHQHQ�
HO\DIÕQ� FLQVLQH� J|UH� �UHWLP� WHVLVOHULQL� JUXSODQGÕUPDNWÕU�� %HQ]HU� WHNVWLO� �U�QOHULQLQ�
�UHWLPLQGH�NXOODQÕODQ� WHNLO��UHWLP�SURVHVOHUL� YH� KHU� ELU� SURVHVWH� RUWD\D� oÕNDQ� DWÕNlDUÕQ�
E�\�N� IDUNOÕOÕN� J|VWHUPHVL�� EX� úHNLOGH� ELU� NDWHJRUL]DV\RQ� NXOODQÕOPDVÕQÕ�
]RUODúWÕUPDNWDGÕU�7�QD\���������'L÷HU�ELU�\DNODúÕP�úHNOL�LVH��UHWLP�SURVHVLQL�HWNLOH\HQ�



KDPPDGGH�� NXOODQÕODQ� NLP\DVDO� PDGGHOHU�� JHUoHNOHúWLULOHQ� LúOHPOHU�� NXOODQÕODQ� VX�
PLNWDUÕ� YH� KHU� LúOHP� LoLQ� X\JXODQDQ� WHNQRORMLOHULQ� oHúLWOLOL÷L� JLEL� IDNW|UOHU� J|]� |Q�QH�
DOÕQPDOÕGÕU� 

6X� .LUOLOL÷L� .RQWURO��<|QHWPHOL÷LQH� J|UH� WHNVWLO� DWÕNVXODUÕ� \HGL� DOW� NDWHJRriye 

D\UÕOPDNWDGÕU�Dikmen, 1998) . 

• $oÕN�(O\DI��øSOLN�hUHWLPL�YH�7HUEL\H 
• 'RNXQPXú�.XPDú�7HUEL\HVL�YH�%HQ]HUOHUL 
• Pamuklu Tekstil ve Benzerleri 

• <�Q�<ÕNDPD��7HUEL\H��'RNXPD�YH�%HQ]HUOHUL 
• gUJ��.XPDú�7HUEL\HVL�YH�%HQ]HUOHUL 
• +DOÕ�7HUEL\HVL�YH�%HQ]HUOHUL 
• Sentetik Tekstil Terbiyesi ve Benzerleri 

(3$� �(QYLURPHQWDO� 3URWHFWLRQ� $JHQF\�� WDUDIÕQGDQ� ����� \ÕOÕQGD� \D\ÕPODQPÕú�
tekstil endüstrisinde alt kategorilerinde uygulanan ve aWÕNVX� ROXúWXUDQ� LúOHPOHU� 7DEOR�
1��¶GH�VXQXOPXúWXU� 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Çizelge 1.1 Alt NDWHJRULOHUGH�$WÕNVX�2OXúWXUDQ�øúOHPOHU��'R÷UXHO������� 
 

$/7�.$7(*25ø/(5 øù/(0/(5 

1-�<DSD÷Õ�<ÕNDPD <ÕNDPD 
Durulama 

2-�<�QO��.XPDúODU�6RQ�øúOHPOHU Boyam 

$÷DUWPD 
<ÕNDPD 
Durulama 

.DUERQL]DV\RQ�YH�<ÕNDPD 
'LQNOHPH�YH�<ÕNDPD 

3-�$]�6X�.XOODQÕODQ�øúOHPOHU +DúÕOODPD 
4-DRNXQPXú� .XPDú� 6RQ�
øúOHPOHUL 

+DúÕO�6|NPH 
3LúLUPH-�<ÕNDPD 

Merserize-�<ÕNDPD 
$÷DUWPD-�<ÕNDPD 
Boyama-�<ÕNDPD 
Basma 

Apre-�øNPDO 
5-�gUJ��.XPDú�6RQ�øúOHPOHUL <ÕNDPD 

3LúLUPH�YH�$÷DUWPD 
Boyama-�<ÕNDPD�%DVPD 
Apre-�øNPDO 

6-�+DOÕ�hUHWLPL�6RQ�øúOHPOHUL %R\DPD�YH�%DVNÕ 
Kurutma 

Lateks Kaplama 

7-�6WRN�YH�(O\DI�6RQ�øúOHPOHUL Boyama 

$÷DUWPD 
Merserizasyon 

 

 



 7HNVWLO� LúOHWPHOHULQGH� ROXúDQ� DWÕN� VX� PLNWDUÕQÕ� HQ� D]� VHYL\H\H� LQGLUPHN� LoLQ�
oHúLWOL�\|QWHPOHU�PHYFXWWXU��%XQODU� 

1. 'DKD� D]� NLP\DVDO�� GDKD� D]� ER\DUPDGGH� W�NHWHQ� LúOHWPHOHU� NXUPDN� YH�
D\QÕ� ]DPDQGD� PHYFXW� LúOHWPHOHUGHNL� �UHWLPL� GH� EX� úHNLOGH� oDOÕúDELOLU hale getirecek 

gerekli faaliyetleri yapmak. 

2. 0HYFXW� WHNQRORML\L� NXOODQDQ� LúOHWPHOHUGH� LVH� GDKD� D]� NLP\DVDO� PDGGH��
daha az boyarmadde ve daha az su tüketen reçeteler kullanmak. 

3. <XNDUÕGD�EHOLUWLOHQ�|QOHPOHULQ�DOÕQGÕ÷Õ� LúOHWPHOHUGH� X\JXODQDELOHFHN�ELU�
GL÷HU�\|QWHP�GH��DWÕN�VX\D�YHULOHQ�NLP\DVDOODUÕ�YH�ER\DUPDGGHOHUL�JHUL�ND]DQDUDN�VX\XQ�
RUJDQLN� NLUOLOL÷LQL� G�ú�UPHN� E|\OHFH� KHP� oHYUH\H� YHULOHQ� ]DUDUÕ� D]DOWPDN� KHP� GH� VX�
W�NHWLPLQGH� ELU� D]DOPD� VD÷ODPDNWÕU�� 6X� UH]HUYOHULQLQ� KÕ]OD� D]DOGÕ÷Õ� J�Q�P�]GH� EX�
konunun ne kDGDU�|QHPOL�ROGX÷X�DoÕNoD�J|U�OPHNWHGLU� 

$WÕN� VXODUÕQÕ� NLUOHQPHVLQL� |QHPOL� |Oo�GH� D]DOWPD� LPNDQÕ� VD÷OD\DQ�� NXOODQÕODQ�
ER\DUPDGGH� YH� NLP\DVDO� PDGGHOHULQ� JHUL� ND]DQÕODUDN� WHNUDU� NXOODQÕOPDVÕQD� RODQDN�
YHUHQ� \|QWHPOHULQ� ELULVL� GH� QDQRILOWUDV\RQ� \|QWHPLGLU�� $WÕN� VXODUÕQ� UHQN� JLGHULPLQGH�
\�NVHN� YHULPOLOL÷L� QHGHQL\OH� QDQRILOWUDV\RQ� UDNLS� WHNQLNOHU� DUDVÕQGD� NDEXO� J|UP�úW�U��
1DQRILOWUDV\RQ� VLVWHPLQGH�� DWÕN� VX� PHPEUDQGDQ� JHoLULOLU�%X� SURVHVWH�� DWÕN� VX\XQ� HQ�
küçük molekülleri membrandan geçer, dispergatör, tuzlar ve boyarmadde gibi büyük 

PROHN�OOHU� PHPEUDQ� WDUDIÕQGDQ� WXWXOXU�� %|\OHFH� DWÕN� VXODUGD� NLUOLOL÷H� VHEHS� RODQ�
NLUOHWLFLOHU� YH� VX� D\UÕOPÕú� ROXU�� )LOWUDV\RQ� LúOHPLQGHQ� VRQUD�� D\UÕODQ� VX� WHNUDU� \ÕNDPD�
LúOHPLQH� JHUL� G|QG�U�O�U�� %DVÕQo�� VÕFDNOÕN�� PHPEUDQ� WLSL� JLEL� SDUDmetreler filtrasyon 

LúOHPLQL� |QHPOL� |Oo�GH� HWNLOHPHNWHGLU�� %X� SDUDPHWUHOHUGHNL� GH÷LúLNOLNOHU� ILOWUDV\RQ�
V�UHVLQFH�ER\DUPDGGH�DOÕ�NRQPDVÕ��UHWHQVL\RQ���WX]�DOÕ�NRQPDVÕ��UHWHQVL\RQ��YH�SHUPHDW�
DNÕVÕQGD�GH÷LúLPOHUH�\RO�DoPDNWDGÕU� 

*�Q�P�]GH� ER\DKDQHOHUGHQ� oÕNDQ� \�NVHN� NLUOLOLN� \�N�QH� VDKLS� DWÕN VXODUÕQ��
konveQVL\RQHO� \|QWHPOHU� LOH� JLGHULOPHVL� ]RU� ROXS� |]HOOLNOH� VX� ND\QDNODUÕ� DoÕVÕQGDQ�
VÕNÕQWÕOÕ�ELU�G|QHP geçiren ülkemizde IDDOL\HW�J|VWHUHQ�LúOHWPHOHU�LoLQ�E�\�N�ELU�VRUXQ�
ROXúWXUPD\D� EDúODPÕúWÕU� Sanayiciler heP� IDDOL\HWOHULQGHQ� ND\QDNODQDQ� DWÕN VXODUÕQ�
DUÕWÕPÕ� LoLQ�PLO\RQODUFD� GRODUOÕN� \DWÕUÕPODU� \DSDUNHQ� KHP� GH� �UHWLP� LoLQ� gerekli olan 

suyun temini için bHOHGL\HOHUH� \�NVHN� YHUJLOHU� |GHPHN� ]RUXQGD� NDOGÕNODUÕQGDQ�
HNRQRPLN� VÕNÕQWÕ� LoHULVLQGH� RODQ� �ONHPL]GH� �UHWLPLQ� DUWWÕUÕOPDVÕ� JHUHNOLOL÷L� LoHULVLQGH�
VÕNÕúÕS�NDOPÕúODUGÕU� %X�QRNWDGD�DNOD�DUÕWÕODQ�DWÕN VX\XQ�HQG�VWULGH�YH\D�WDUÕPVDO�DPDoOÕ�



RODUDN� JHUL� ND]DQÕPÕ� JHOGL÷LQGHQ� \HQL� DUÕWPD� WHNQRORMLOHULQLQ� DUDúWÕUÕOPDVÕ� YH�
JHOLúWLULOPHVL�]RUXQOX�KDOH�JHOPLúWLU� 

Tekstil eQG�VWULVLQGH� KDPPDGGH� RODUDN� NXOODQÕODQ� VX\XQ� UHQN� LoHUPHPHVL�
önemli bir husus olup boyama  prRVHVOHULQGHQ�ND\QDNODQDQ�DWÕN VXODU�E�\�N�ELU�NÕVPÕ�
EL\RORMLN�RODUDN�\DYDú�D\UÕúDELOLU� �YH\D� LQHUW�NRPSOHNV�NLUOLOLN�\�N��WDúÕGÕ÷ÕQGD�GHúDUM�
edildikleri ortamlardD� FLGGL� \�N� JHWLUPHNWHGLUOHU�� 6XODUÕQ� UHQN� LoHUPHVL� HVWHWLN� DoÕGDQ�
ROGX÷X�NDGDU�J�QHú�ÕúÕQODUÕQÕQ�VXGDNL�SHQHWUDV\RQXQX�HQJHOOHPHVL�YH�GROD\ÕVÕ�LOH�GR÷DO�
HNRVLVWHP�LoHULVLQGHNL�EL\RORMLN�PHNDQL]PDODUÕ�HWNLOHPHVL�QHGHQL\OH�|QHPOLGLU� Klasik 

DWÕN� VX� DUÕWÕPÕQÕQ� \DQÕQGD� WHNVWLO� ER\DPD� HQG�VWULVL� DWÕN� VX\XQXQ� WHPHO� NDUDNWHULVWL÷L�
RODQ�UHQJLQ�JLGHULOPHVL� LoLQ� LODYH� WHGELUOHU�JHUHNPHNWHGLU�o�QN��NODVLN�DUÕWPD� WHVLVOHUL�
DWÕN� VX\XQ� UHQJLQL� X]DNODúWÕUPDGD� EDúDUÕOÕ� RODPDPDNWDGÕU�$QLú� YH� (UHQ�� �����. $WÕN�
suyun renginiQ�JLGHULOPHVLQGH� UHQJL�ROXúWXUDQ�NURPRIRUODUÕQ�YH�oLIW�ED÷ODUÕQ�RNVLGDWLI�
\ROODUOD� SDUoDODQPDVÕ� YH� UHQNVL]OHúWLULOPHVL� HQ� WHPHO� \DNODúÕPGÕU� YH� EX� NRQXGD�
R]RQODPD�GL÷HU�RNVLGDWLI�PHWRWODUGDQ�GDKD�|QGH�J|U�QPHNWHGLU� Kimyasal oksidasyon 

YDVÕWDVÕ�RODUDN�R]RQ�NXOODQÕOPDVÕQÕQ�\�NVHN� UHQN�JLGHULPL�VD÷ODGÕ÷Õ�D\QÕ�]DPDQGD�]RU�
YH�\DYDú�D\UÕúDELOHQ�RUJDQLN�PDGGHOHULQ�SDUoDODQPD�YHULPLQH�RODQ�SR]LWLI�HWNLVL�ELOLP�
oHYUHOHUL� WDUDIÕQGDQ� NDEXO� HGLOPLúWLU. AQFDN� EX� LúOHPLQ� GL÷HU� DUÕWPD�PHWRWODUÕQD� J|UH�
yüksek olan maliyeti��GL÷HU�DUÕWPD�WHNQLNOHULQLQ�NXOODQÕOPDVÕ�GXUXPXQGD�HOGH�HGLOHFHN�
G�ú�N�YHULP�YH�\�NVHN�PLNWDUGDNL�oDPXU�ROXúXPX�JLEL�GH]DYDQWDMODU�LOH�NDUúÕODúWÕUÕOGÕ÷Õ�
WDNGLUGH�� oRN� E�\�N� ELU� HQJHO� RODUDN� J|U�OPHPHNWHGLU�%X� oDOÕúPD� NDSVDPÕQGD�
ozonlama yöntemi ile reaktif� ER\DU�PDGGHOHU� LoHUHQ� ELU� WHNVWLO� HQG�VWULVL� DWÕNsuyunda 

UHQN�JLGHULPL�YH�.2ø�JLGHULP�YHULPLQH�RODQ�HWNLVL�LQFHOHQPLútir. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



2  .$<1$.�$5$ù7,50$6, 
 

2.1 BR\DKDQH�YH�%R\DKDQH�$WÕN�6XODUÕ 
 

%R\DKDQH� DWÕN� VXODUÕ� ID]OD� KDFLPOL�� UHQNOL�� \�NVHN� VÕcakOÕN�� .2ø� �.LP\DVDO�
2NVLMHQ�øKWL\DFÕ��YH�7'6��7RSODP�d|]�QP�ú�.DWÕ�0DGGH��LoHUHQ�DONDOL�NDUDNWHUGH�DWÕN�
VXODUGÕU��7HNVWLO�DWÕN�VX\XQGDNL�EX�önemli kirletici parametre konVDQWUDV\RQODUÕ�SURVHV�
ED]ÕQGD�dL]HOJH����
GH�YHULOPLúWLU� 

 

Çizelge 2.2 Proses Ba]ÕQGD�.LUOHWLFL�3DUDPHWUH�<�NOHUL, (Anonim, 1997) 

 

Proses 

 

Su Tüketimi 

�O�NJ�NXPDú� 

Kirletici Parametre Yükleri 

�J�NJ�NXPDú� 
7'6�������1D���������.2ø�������7& 

RenkADMI 

Birimi 

Pamuk boyama + 

gQ	6RQ�LúOHPOHU 90.0 320         74           50         19 58000 

Pamuk / Sentetik Orta 

Renk Boyama +  

gQ	�6RQ��øúOHPOHU 
150.0 330         83           53         22 52000 

3DPXN� �� )ORú� %R\DPD�
(Pad,Vat ve Direkt 

boyarmadde ile) 

70.0 106          83           -          80 50000 

3DPXN� �� 6HQWHWLN� <Dú�
gQ�+D]ÕUODPD�-<ÕNDPa 

2.5 59           22           30        13 '�ú�N 

3DPXN� �� 6HQWHWLN� <Dú�
gQ�+D]ÕUODPD-$÷DUWPD 2.5 12           <1            7          2 '�ú�N 

3DPXN� �� 6HQWHWLN� <Dú�
gQ� +D]ÕUODPD� -+DúÕO�
Sökme 

2.4 78          <1           74         34 '�ú�N 

TDS    : ToplaP�d|]�QP�ú�.DWÕ�0DGGH 

.2ø�������.LP\DVDO�2NVLMHQ�LKWL\DFÕ 
TC      :  Toplam Karbon 

$'0,���$PHULNDQ�%R\D�LPDODWoÕODUÕ�(QVWLW�V� 

 



.XOODQÕODQ� LúOHWPH� SURVHVOHULQLQ� oHúLWOLOL÷L� QHGHQL� LOH� DWÕNsu mukavemeti ve 

karakteri V�UHNOL� GH÷LúLU�� $\UÕFD� DWÕNVX içerisindH� SURVHV� NLP\DVDOODUÕQGDQ� YH�
boyarmaddelerden gelen toksik ve kanserojen orJDQLN� ELOHúLNOHU� GH� RODELOLU�� Birçok 

boyalar özellikle biyoORMLN� RODUDN� D\UÕúDPD]� NDUDNWHUGH� JHOLúWLULOLU� YH� EXQODU� ELyolojik 

DUÕWPD� WHVLVOHUL� LOH� YHULPOL� ELU� úHNLOGH� JLGHULOHmez�� $WÕN� VXGDQ� UHQN� SDUDPHWresinin 

JLGHULPL��WHNVWLO�LúOHWPHOHULQLQ�NDUúÕODúWÕ÷Õ�EDúOÕFD problemlerden biridir. BoyaPD��EDVNÕ��
KDúÕO� V|NPH� JLEL� SURVHVOHUGHQ� JHOHQ� DWÕN� VXODU� DUÕWPD� WHVLVOHULQLQ� LúOHWLPLQGH�
SUREOHPOHUH�QHGHQ�RODELOLU��%XQODU��oR÷XQOXNOD�UHQN��S+��VÕFDNOÕN��D÷ÕU�PHWDOOHU��
KLGUROLN� DNÕP�KÕ]ODUÕQGDNL� YH� \�NOHULQGHNL� YDU\DV\RQODU� QHGHQL� LOH� ROXU��%X� WLS�
SUREOHPOHULQ�o|]�P�QGH�LVH�X\JXODQPDVÕ�JHUHNHQ�HQ�HWNLQ�\|QWHP�ND\QDNWD�DWÕN�
PLQLPL]DV\RQXGXU�� %|\OHFH� NRQYHQVL\RQHO� DUÕWPD� WHVLVOHULQLQ� KLGUROik yükü 

D]DODFDN� YH� GDKD� D]� NRPSOHNV� DWÕN� VX\XQ� DUÕWÕPÕ� SUREOHPVL]� RODUDN�
JHUoHNOHúWLULOHFHNWLU� 
 

2.2 Boyarmadde ve Özellikleri 

 

 %R\DUPDGGHOHU��EDúND�PDGGHOHUOH�D]�\DGD�oRN�NDOÕFÕ�UHQN�YHUHELOHQ��NHQGLVL�GH�
bizzat renkli olan maddelerdir (Ölmez, 1999). ReQNOLOLN�YH�HO\DI��]HULQH�ED÷ODQDELOPHN��
ER\DU�PDGGHOHULQ� WHNVWLO� ER\DPD�SURVHVLQGH�NXOODQÕODELOPHVL� LoLQ� JHUHNOL� LNL� |]HOOLNWLU�
�g]FDQ�� ������*�Q�P�]GH� UHQN�� WRQ�� VDELWOLN� YH� SDUODNOÕN� EDNÕPÕQGDQ� oRN� �VW�Q�
kalitede suni boyarmaddeler elde edilmektedir.Boyarmaddelerin ham maddesi maden 

N|P�U��NDWUDQÕGÕU��gQFHNL�oD÷ODUGD�ELWNLVHO���LQGLJR�PDYLVL��N|NER\D�JLEL��YH�KD\YDQVDO�
�SXUSXU�� NÕUPÕ]Õ� ER\DVÕ�� P�UHNNHS� EDOÕ÷Õ� ER\DVÕ�� N|NHQOL� WDELL� ER\DUPDGGHOHU�
NXOODQÕOPDNWD\GÕ� �g]FDQ�� ������� $QFDN� VRQ� \ÕOODUGD� GR÷Dl boyarmaddeler belirli 

DPDoODUOD�VÕQÕUOÕ�RODUDN�NXOODQÕOPDNWD�ROXS�NXOODQÕODQ�ER\DODU�oR÷XQOXNOD�VHQWHWLN�HVDVOÕ�
JUXSODUGDQ�ROXúPDNWDGÕU��gOPH]�������� 

$UWDQ� oHYUHVHO� GX\DUOÕOÕN� YH� \HQL� NXUDOODUÕQ� ROXúWXUXOPDVÕ� LOH� ELUOLNWH� DWÕN� VX�
DUÕWÕPÕQGD� DWÕN� VX\XQ� UHQJLQLQ� GH� D]DOWÕOPDVÕ� �]HULQH� ELU� J|U�ú� ROXúPXúWXU��$WÕN� VXGD�
NDODQ�ER\DUPDGGH�G�ú�N�ELU�WRNVLWH�J|VWHULU��DVOÕQGD�DWÕN�VXODUD�X\JXODQDQ�UHQN�OLPLWOHUL�
WRNVLWH� ND\JÕODUÕQGDQ� GH÷LO� HVWHWLN� ND\JÕODUGDQ� GR÷PXúWXU��2¶1HLOO� YH� GL÷�� ������
%XQXQOD� ELUOLNWH� DWÕN� VXGDQ� QHKLUOHUH� JHoHQ� UHQJLQ� J�QÕúÕ÷ÕQÕ� ILOWUHOHPHVL� YH� EHVLQ�
]LQFLULQGH�NÕUÕOPDODUD�QHGHQ�ROPDVÕ�PXKWHPHO�ULVNOHU�DUDVÕQGDGÕU��$QLú�YH�(UHQ������� 



 %�W�Q� ER\DUPDGGHOHU� D\QÕ� RUDQGD� SUREOHP� ROXúWXUPD]ODU�� %R\DUPDGGHOHULQ�
\DSÕODUÕ� DUÕWÕP� LúOHPOHULQH� NDUúÕ� GDYUDQÕúÕ� EHOLUOHGL÷L� JLEL� ER\DUPDGGHOHULQ� OLIOHUH�
ED÷ODQPD� \HWHQHNOHUL�� GROD\ÕVÕ\OD� DWÕN� VXGD� NDODQ� ER\DUPDGGH� PLNWDUODUÕ� GD� IDUNOÕOÕN�
J|VWHUPHNWHGLU�� �&RRSHU�� ������ 7HNVWLO� ER\DPDFÕOÕ÷ÕQGD� NXOODQÕODQ� IDUNOÕ�
boyarmaddelerin uygulama alDQODUÕ�YH�ILNVH�RUDQODUÕ�dL]elge 2.3 ¶GH�YHULOPLúWLU� 
 

Çizelge 2.3� 7HNVWLO� ER\DPDFÕOÕ÷ÕQGD� NXOODQÕODQ� ER\DUPDGGHOHULQ� WLSLN� |]HOOLNOHUL�
(Anonim,1997) 

Bm Karakteristik Lif 
% Fiske 

2UDQÕ Tipik kirleticiler 

Asit 
Suda Çözünebilir 

$Q\RQLN�%LOHúLNOHU Poliamid, Yün 80-93 Renk, Organik Asitler 

Bazik 
Suda Çözülebilir,  

Parlak Renkli 

$NULOLN��%D]Õ�
Poliesterler 

97-98 Renk 

Direkt 
Suda Çözülebilir 

$Q\RQLN�%LOHúLNOHU 
Selüloz, 

Rayon 
70-95 

Renk, Katyonik 

Fiksatör , Yüzeyaktif 

Madde, Köpük Kesici, 

Egalizatör 

Dispers Suda Çözülmez 

Poliester, 

$VHWDW��'L÷HU�
Sentetikler 

80-92 

Renk, Organik Asitler, 

Carrier, Egalizatör, 

Köpük Kesici, 

Dispergatör 

Reaktif 

Suda Çözülebilir 

$Q\RQLN�%LOHúLNOHU��
(Q�*HQLú�6ÕQÕI 

Selüloz ve 

Türevleri, 

Yün 

60-90 

Renk, Tuz, Alkali, 

Köpük Kesici ve 

Yüzeyaktif Maddeler 

Kükürt 
.�N�UW�øoHUHQ�

2UJDQLN�%LOHúLNOHU 
Selüloz ve 

Türevleri 
60-70 

Renk, Alkali, Oksidatif 

ve Redüktif Maddeler 

Küp 
Suda Çözünmez, 

.RPSOHNV�<DSÕODU 
Selüloz ve 

Türevleri 
80-95 

Renk, Alkali, Oksidatif 

ve Redüktif Maddeler 

 

 



DünyDGD� ����� \ÕOÕQGD� WRSODP� �������� WRQ� WHNVWLO� ER\DVÕ� �UHWLOPLúWLU��Üretilen 

WRSODP�ER\D�PLNWDUÕQÕQ�\DNODúÕN����¶VL��UHWLP�HVQDVÕQGD�����¶X� LVH�ER\DPD�LúOHPOHUL�
VRQUDVÕQGD� DOÕFÕ� RUWDPODUD� GHúDUM� HGLOPLúWLU�%XQODUÕQ� GH÷HUL� WRSODP� ������� WRQ�
FLYDUÕQGDGÕU��'LNPHn, 1998).  

*HQHOOLNOH� ER\D� RODUDN� LVLPOHQGLUGL÷LPL]� PDGGHOHU� DQRUJDQLN�� WHNVWLOGH�
NXOODQÕODQ�ER\DUPDGGHOHU�LVH�RUJDQLN�\DSÕGDGÕU��%R\DUPDGGHOHU�GR÷DO�N|NHQOL�RODQODUÕQ�
\DQÕQGD�E�\�N�oR÷XQOXNOD�VHQWHWLNWLU��'R÷DO�ER\DUPDGGHOHU�JHQHOOLNOH�KD\YDQODUÕQ�GHUL�
ve� VDOJÕ�EH]OHULQGHQ��ELWkilerin kök, kabuk, tohum, meyve�JLEL�NÕVÕPODUÕQGDQ�YH�PD\D�
EDNWHULOHUL�JLEL�PLNURRUJDQL]PDODUGDQ�EDVLW�NLP\DVDO�LúOHPOHU�VRQXFX�HOGH�HGLOLU��%DúHU�
YH�øQDQÕFÕ������� 
 

2.2.1�%R\DUPDGGHOHULQ�6ÕQÕIODQGÕUÕOPDVÕ 
 

%R\DUPDGGHOHULQ�VÕQÕIODQGÕUÕOPDVÕQGD�o|]�Q�UO�N��ER\DPD�|]HOOLNOHUL��kimyasal 

\DSÕ�JLEL�oHúLWOL�NDUDNWHULVtik özellikler�J|]�|Q�QH�DOÕQÕU�� 
 

2.2.1.1 Boyarmaddelerin Çözünürlüklerine Göre SÕQÕIODQGÕUÕOPDVÕ 
 

Suda Çözünen Boyarmaddeler  

 

%R\DUPDGGH� PROHN�O�� HQ� D]� ELU� WDQH� WX]� ROXúWXUDELOHQ� JUXS� WDúÕU��
%R\DUPDGGHQLQ�VHQWH]L�VÕUDVÕQGD�NXOODQÕODQ�EDúODQJÕo�PDGGHOHUL�VXGD�o|]�QG�U�F��JUXS�
içermiyorsa, bu grubu boyarmadde molekülüne sonradan eklenemeyerek çözünürlük 

VD÷ODQDELOLU�� $QFDN� WHUFLK� HGLOHQ� \|QWHP�� ER\DUPDGGH� VHQWH]LQGH� EDúODQJÕo�
PDGGHOHULQLQ� L\RQLN� JUXS� LoHUPHVLGLU�� 6XGD� o|]�QHELOHQ� ER\DUPDGGHOHU� WX]� WHúNLO�
HGHELOHQ�JUXEXQ�NDUDNWHULQH�J|UH��oH�D\UÕOÕU�� 
a) Anyonik suda çözünen boyarmaddeler: Suda çözünen grup olarak en çok sülfonik (-

62����NÕVPHQ�GH�NDUERNVLOLN��-COO ) asitlerin sRG\XP�WX]ODUÕQÕ�LoHULUOHU�� 
b) .DW\RQLN� VXGD� o|]�QHQ� ER\DUPDGGHOHU�� 0ROHN�OGHNL� o|]�Q�UO�÷�� VD÷OD\DQ� JUXS�
olaUDN� ELU� ED]LN� JUXS� �|UQH÷LQ� –NH2��� DVLWOHUOH� WX]� WHúNLO� HWPLú� KDOGH� EXOXQXU�� $VLW�
olarak anorganik asitler (HCl) veya (COOH)2 gibi organik asitler NXOODQÕOÕU�� 



c)=ZLWWHU�L\RQ�NDUDNWHUOL�ER\DUPDGGHOHU��%XQODUÕQ�PROHN�O�QGH�KHP�DVLW�KHP�GH�ED]LN�
JUXSODU� EXOXQXU�� %XQODU� ELU� Lo� WX]� ROXúWXUXUODU�� %R\DPD� VÕUDVÕQGD� ED]LN� YH\D� Q|WUDO�
RUWDPGD�DQ\RQLN�ER\DUPDGGH�JLEL�GDYUDQÕú�J|VWHULUOHU�� 
 

Suda Çözünmeyen Boyarmaddeler: 

 

7HNVWLOGH� YH� GL÷HU� DODQODUGD� NXOODQÕODQ� YH� VXda çözünmeyen boyarmaddeleri 

oHúLWOL�JUXSODUD�D\ÕUPDN�P�PN�QG�U�� 
a) Substratta Çözünen BR\DUPDGGHOHU��6XGD�oRN�LQFH�V�VSDQVL\RQODU�KDOLQGH�GD÷ÕODUDN��
özellikle sentetik elyaf üzerine uygulanan dispHUVL\RQ�ER\DUPDGGHOHUL�EX�VÕQÕID�JLUHU� 
b) Organik Çözücülerde Çözünen BR\DUPDGGHOHU�� %X� VÕQÕIWD� RODQ� ER\DUPDGGHOHU� KHU�
oHúLW� RUJDQLN� o|]�F�GH� o|]�Q�UOHU�� 6ROYHQW� ER\DUPDGdeleri de denilen bu 

boyarmaddeler sprey veya lak halinde uygulanabilirler. Matbaa mürekkebi, vaks ve 

SHWURO��U�QOHULQLQ�UHQNOHQGLULOPHVLQGH�NXOODQÕOÕUODU� 
F�� *HoLFL� d|]�Q�UO�÷�� 2lan BR\DUPDGGHOHU�� dHúLWOL� LQGLUJHPH� PDGGHOHUL� LOH� VXGD�
çözünebilir hale getirdikten sonra elyafa uygulanabilirler. Daha sonra elyaf içinde iken 

yeniden yükseltgenerek suda çözünmez hale getirilirler. Küp ve Kükürt boyarmaddeleri 

EX�SUHQVLEH�J|UH�X\JXODQÕOÕUODU�� 
Polikondenzasyon boyarmaddeleri: 6RQ� \ÕOODUGD� JHOLúWLULOHQ� YH� HO\DI� �]HULQH�
X\JXODQÕUNHQ� YH\D� X\JXODQGÕNWDQ� VRQUD� ELUELUL� LOH� YH\D� EDúND� PROHN�OOHUOH� NRQGanse 

RODUDN� E�\�N� PROHN�OOHU� ROXúWXUDQ� ER\DUPDGGHOHUGLU�� %XQODUGDQ� ,QWKLRQ�
ER\DUPDGGHOHUL� HO\DI� �]HULQGH� VRG\XP� V�OI�U� LOH� SROLPHU� \DSÕGD� GLV�OI�UOHUL�
ROXúWXUXUODU�� 
a) (O\DI�LoLQGH�ROXúWXUXODQ�ER\DUPDGGHOHU��øNL�D\UÕ�ELOHúHQGHQ�HO\DI�LoLQGH�NLP\DVDO�ELU�
rHDNVL\RQOD� ROXúWXUXODQ� ER\DUPDGGHOHUGLU�� %XQODU� VXGD� o|]�QPH\HQ� SLJPHQWOHUGLU��
Azoik boyarmaddeler ve ftalosiyaninler bu gruba girer.  

b) 3LJPHQWOHU��(O\DID�YH�GL÷HU�VXEVWUDWODUD�NDUúÕ�DIILQLWHVL�ROPD\DQ��ER\DUPDGGHOHUGHQ�
IDUNOÕ� \DSÕGD� ELOHúLNOHUGLU�� 3LJPHQWOHU� V�VSDQVL\RQODUÕ� KDOLQGH� NXUX\DQ� \D÷ODU� YH�
UHoLQHOHU�LoLQGH�X\JXODQÕUODU�� 
 

 

 



2.2.1.2 Boyarmaddelerin Boyama ÖzellLNOHULQH�*|UH�6ÕQÕIODQGÕUÕOPDVÕ 
 

Bazik (Katyonik) Boyarmaddeler:  

 

2UJDQLN� ED]ODUÕQ� KLGURNORU�UOHUL� úHNOLQGH� ROXS�� NDW\RQLN� JUXEX� UHQNOL� NÕVÕPGD�
WDúÕU�� 3R]LWLI� \�N� WDúÕ\ÕFÕ� RODUDN�1� YH\D� 6� DWRPX� LoHULUOHU�� <DSÕODUÕQGDQ� GROD\Õ� ED]LN�
�SURWRQ� DODQ�� RODUDN� HWNL� HWWLNOHULQGHQ� DQ\RQLN� JUXS� LoHUHQ� OLIOHUH� ED÷ODQÕUODU�� %DúOÕFD�
SROLDNULORQLWULO�� NÕVPHQ� GH� \�Q� YH� SDPXN� HO\DIÕQ� ER\DQPDVÕQGD� NXOODQÕOÕUlar. Elyaf- 

ER\DUPDGGH� LOLúNLVL� L\RQLNWLU�� ER\DUPDGGH� NDW\RQX�� HO\DIÕQ� DQ\RQLN� JUXSODUÕ\OD� WX]�
ROXúWXUXU��%D]LN� ER\DUPDGGHOHUOH� VHO�OR]LN� HO\DIÕQ� ER\DQPDVÕQGD� WDQHQ�� ND-antimonil 

tartarat gibi maddelerle mordanlama� JHUHNLU�� %X� ER\DPD� LúOHPL� DUWÕk önemini 

yLWLUPLúWLU�� 
 

Asit Boyarmaddeler: 

 

Genel formülleri Bm-SO3Na+ (Bm: ER\DUPDGGH�� UHQNOL� NÕVÕP�� úHNOLQGH�
\D]ÕODELOHQ�DVLW�ER\DUPDGGHOHUL��PROHN�OGHNL�ELU�YH\D�ELUGHQ�ID]OD�–SO3H sülfonik asit 

grubu veya –COO karboksilik asit grubu içerirler. Bu boyarmaddeler, öncelikle yün, 

LSHN�� SROLDPLG�� NDW\RQLN� PRGLIL\H� DNULORQLWULO� HO\DIÕQÕQ� ER\DQPDVÕQGD� NXOODQÕOÕU�� $VLW�
ER\DUPDGGHOHUOH�HO\DI�LOLúNLVL�L\RQLN�ED÷�úHNOLQGHGLU�� 

 

Direkt Boyarmaddeler:  

 

*HQHOOLNOH� V�OIRQLN�� ED]HQ� GH� NDUERNVLOLN� DVLWOHULQ� VRG\XP� WX]ODUÕGÕU�� <DSÕ�
EDNÕPÕQGDQ� GLUHNW� YH� DVLW� ER\DUPDGGHOHU� DUDVÕQGD� NHVLQ� ELU� D\UÕP� \RNWXU�� %R\DPD�
\|QWHPL� EDNÕPÕQGDQ� IDUNOÕGÕUODU�� 'LUHNW� ER\DUPDGGHOHU� |QFHGHQ� KHUKDQJL� ELU� LúOHP�
\DSÕOPDNVÕ]ÕQ�ER\DUPDGGH�o|]HOWLVLQGHQ�VHO�OR]�YH\D�\�QH�GR÷UXGDQ�GR÷UX\D�oHNLOLUOHU��
ElyafÕQ� Lo� PLVHOOHULQGH� KLoELU� NLP\DVDO� ED÷� PH\GDQD� JHWLUPHNVL]LQ� GHSR� HGLOLUOHU��
5HQNOL� NÕVÕPGD� ED]LN� JUXS� LoHUHQ� GLUHNW� ER\DUPDGGHOHU�� VXOX� o|]HOWLGH� ]ZLWWHU� L\RQ�
úHNOLQGH�EXOXQXUODU�� 

 

 



Mordan Boyarmaddeler: 

 

0RUGDQ� V|]F�÷�� ER\DUPDGGH\L� HO\DID� WHVSLW� HGHQ�PDGGH� YH\D� ELOHúLP�DQODPÕ�
WDúÕU�� %LUoRN� GR÷DO� YH� VHQWHWLN� ER\DUPDGGH� EX� VÕQÕID� JLUHU�� %XQODU� DVLGLN� YH\D� ED]LN�
IRQNVL\RQHO� JUXSODU� LoHULUOHU� YH� ELWNLVHO� YH� KD\YDQVDO� HO\DI� LOH� NDUDUVÕ]� ELOHúLNOHU�
ROXúWXUXUODU�� %X� QHGHQOH� KHP� HO\DI� KHP� GH� ER\DUPDGGH\H� NDUúÕ� D\QÕ� NLP\DVDO� LOJL\L�
J|VWHUHQ��ELU�PDGGH��PRUGDQ���|QFH�HO\DID�\HUOHúWLULOLU��VRQUD�HO\DI�LOH�ER\DUPDGGH�VXGD�
o|]�QPH\HQ�ELU�ELOHúLN�YHUPHN��]HUH�UHDNVL\RQD�VRNXOXU��%|\OHFH�ER\DUPDGGHQLQ�HO\DI�
�]HULQGH�WXWXQPDVÕ�VD÷ODQÕU��0RUGDQ�RODUDN�VXGD�o|]�QPH\HQ�KLGURNVLWOHU�ROXúWXUDQ�$O��
6Q�� )H�� &U� WX]ODUÕ� NXOODQÕOÕU�� %X� WX]ODUÕQ� NDW\RQODUÕ� LOH� ER\DUPDGGH�PROHN�OOHUL� HO\DI�
üzerinde suda çözünmeyen komplekVOHU�ROXúWXUXU� 

 

Küp Boyarmaddeleri : 

 

Karbonil grubu içeren ve suda çözünmeyen boyarmaddelerdir. Bunlar indirgeme 

ile suda çözünür hale getirirler ve bu halde iken elyafa çektirilirler. Daha sonra 

RNVLGDV\RQOD� \HQLGHQ� o|]�QPH]� KDOH� JHWLULOLUOHU�� øQGLUJHPH� DUDFÕ� RODUDN� VRG\XP�
ditiyonit (NA2S2O4��� RNVLGDV\RQ� LoLQ� KDYD� RNVLMHQL� NXOODQÕOÕU�� øQGLUJHPH� VRQXFX�
boyarmadde moOHN�O�QGHNL�NHWR�JUXEX�HQRO�JUXEXQD�G|Q�ú�U��0H\GDQD�JHOHQ�VRG\XP�
OHXNR� ELOHúL÷LQLQ� GLUHNW� ER\DUPDGGHOHU� JLEL� HO\DID� DIILQLWHVL� \�NVHNWLU�� 'DKD� oRN�
VHO�OR]LN�NÕVPHQ�GH�SURWHLQ�HO\DIÕQÕQ�ER\DQPDVÕ�YH�EDVNÕVÕQGD�NXOODQÕOÕU�� 

 

øQNLúDI�%oyarmaddeleri : 

 

       (O\DI��]HULQGH�ROXúWXUXODUDN�VRQ�úHNOLQH�G|Q�úW�U�OHELOHQ�E�W�Q�Eoyarmaddeler 

EX� VÕQÕID� JLUHU�� $]RLN� ER\DUPDGGHler de denilen naftaol-as boyarmaddeleri ile 

ftalosiyanin boyarmaddeleri bX� VÕQÕIWDQGÕU�� %XQODUGD� HO\DI� DILQLWHVL� RODQ� ELOHúHQ� |QFH�
elyafa emdirLOLU�� 'DKD� VRQUD� LNLQFL� ELOHúHQOH� UHDNVL\Rna sokularak suda çözünmeyen 

boyarmadde\H�G|Q�úW�U�O�U�� 
 

 

 



Metal-Kompleks Boyarmaddeler:  

 

Belirli gruplarD� VDKLS� ED]Õ� D]R� ER\DUPDGGHOHUL� LOH�PHWDO� L\RQODUÕQÕQ� NRPSOHNV�
WHúNLOL� LOH� ROXúWXUGXNODUÕ boyarmaddelerdir.� .RPSOHNV� ROXúXPXQGD� D]R� JUXSODUÕ� URO�
R\QDU�� 0HWDO� NDW\RQX� RODUDN� &R�� &U�� &X� YH� 1L� L\RQODUÕ� NXOODQÕOÕU�� ���� YH� ���� PHWDO�
kompleks boyarmadde� ROPDN� �]HUH� LNL\H� D\UÕOÕU�� .URP� NRPSOHNVOHUL� GDKD� oRN� \�Q��
SROLDPLG��EDNÕU�NRPSOHNVOHUL�LVH�SDPXN�YH�GHUL�ER\DPDFÕOÕ÷ÕQGD�NXOODQÕOÕU� 
 

Pigment Boyarmaddeler: 

 

7HNVWLO�HO\DIÕ��RUJDQLN�YH�DQRUJDQLN�SLJPHQWOHUOH�ER\DQDELOLU��'DKD�oRN�RUJDQLN�
pigmentler kuOODQÕOÕU��3LJPHQWOHULQ�HO\DID�DILQLWHVL�\RNWXU��.LP\DVDO�ED÷�YH�DEVRUEVL\RQ�
\DSPD]ODU��%D÷OD\ÕFÕ�GHQLOHQ�VHQWHWLN� UHoLQHOHU�\DUGÕPÕ� LOH� HO\DI�\�]H\LQH�ED÷ODQÕUODU��
6XGD� o|]�QPHGLNOHULQGHQ� VXGDNL� \D÷� YH� \D÷GDNL� VX� HP�OVL\RQODUÕ� úHNOLQGH� GD÷ÕOPÕú�
RODUDN� NXOODQÕOÕUODU�� (P�OVL\RQ� NXPDú� YH\D� HO\DID� HPGLULOGLNWHQ� VRQUD� ER]XQXU��
3LJPHQW��NXPDú�\�]H\LQGH� LQFH�GD÷ÕOPÕú�RODUDN�NDOÕU. Kurutulduktan sonra termofikse 

edilir. 

 

Dispersiyon Boyarmaddeleri : 

 

7�P�VHQWHWLN�HO\DIODU�YH�DVHWDW�LSOL÷LQL�ER\D\DELOHQ�GLVSHUVL\RQ�ER\DUPDGGHOHUL�
suda tam olarak çö]�QPH]OHU��(O\DIÕQ�ER\DQPDVÕ�ER\DUPDGGHQLQ sulu süspansiyonODUÕ�
LoLQGH� \DSÕOÕU�� 3LJPHQt boyarmaddeler� JLEL� WDPDPHQ� o|]�QPH]� RODPDGÕNODUÕQGDQ�
ER\DPD� VÕUDVÕQGD� EDQ\RGD�HVHU�PLNWDUGD� o|]�QPH]� KDOGH� EXOXQXU��Boyarmadde elyaf 

WDUDIÕQGDQ� oHNLOGL÷LQGH�� D\QÕ� PLNWDU� ER\DUPDGGH yeniden dispersiyondan çözeltiye 

geçer. Bu olay boyama iúOHPL�ER\XQFD�GHYam eder. Bu boyarmaddelerin sudaki bu az 

miktardaki çözünürlükleri, moleküllerinde non-iyonik IDNDW� VX� LOH� LOLúNL\H� JLUHELOHQ�–
OH veya –NH2�JLEL�JUXSODUÕQ�EXOXQPDVÕQGDQ�LOHUL�JHOir. Dispersiyon boyarmaddelerinin 

���� Õ� D]R� YH� ���� L� DQWUDNLQRQ� ELOHúLNOHULGLU. AzRODUÕQ� GD� ���� VL� PRQR� %10 u 

disazodur. Dispersiyon boyarmaddeOHULQGHQ�VDUÕ� NÕUPÕ]Õ�YH�WXUXQFX�RODQODUÕ�D]REHQ]HQ�
türevleridir. Anyonik monoazo boyarmaddelerin aksine dispersiyon boyarmaddelerinde 

EHQ]HQ� W�UHYOHUL� NHQHWOHPH� ELOHúHQL� RODUDN� NXOODQÕOPDNWDGÕUODU�� %XQODUGDQ� 1-(2-



hidroksietil) ve N-(2-metoksietil) anilinler özellikle uygundur. Çünkü bunlardan elde 

HGLOHQ�PDGGHOHULQ�ER\DPD�LoLQ�JHUHNOL�HVHU�o|]�Q�UO�NOHUL�YDUGÕU��'LD]R�ELOHúHQL�RODUDN��
QLWURGLD]REHQ]HQOHU� GH�� NXOODQÕOÕUVD� GD� EX� ELOHúLNOHULQ� \�NVHN� VÕFDNOÕNODUGD� SDWODPD�
tehlikeleri söz konusudur. 

 6RQ� \ÕOODUGD� GLVSHUVL\RQ� ER\DUPDGGHlerin sentezinde diazo ve kenetleme 

ELOHúHQL�RODUDN�KHWHURVLNOLN�ELOHúHQOHULQ�NXOODQÕOPDVÕ�E�\�N�|QHP�ND]DQPÕúWÕU��(OHNWUROLW�
reaktif olarak 2-aminotiazoler, 2-aminobenztiazoller, 2- aminoizotiazoller ve 5-

DPLQRSLUD]ROOHU�NXOODQÕOÕU��%XQODUÕQ�\DQÕQGD�NHQHWOHPH�ELOHúHQL�RODUDN�GD��-pirazoller, 

2-metilindol, 2-IHQLOLQGRO��LPLGD]RO�YH�SLULGRQ�NXOODQÕOPDNWDGÕU�� 
 YapÕODUÕQD� J|UH� GLVSHUVL\RQ� D]R� ER\DUPDGGHOHULQL� DúD÷ÕGDNL� úHNLOGH�
VÕUDOD\DELOLUL]� 
a) Monoazo dispersiyon boyarmaddeleri: .HQHWOHPH� ELOHúHQL� RODUDN� DURPDWLN�
aminlerden türeyen dispersiyon boyarmaddeler. %X� VÕQÕIÕQ� VHQWH]LQGH� NHQHWOHPH�
ELOHúHQL�RODUDN�JHQHOOLNOH�\D�S-nitroanilin veya heterosiklik aminleU�NXOODQÕOÕU� 
b) Monoazo nitro dispersiyon boyarmaddeleri 

c) Disazo dispersiyon  bm leri 

 

Reaktif Boyarmaddeler: 

 

 (O\DI� LOH� NRYDOHQW� ED÷� ROXúturmak üzere reaksiyon veren boyarmaddelerdir. 

<DSÕODUÕQGD� EXOXQDQ� UHDNWLI� JUXS� VHO�OR]�� \�Q�� LSHN�� SROLDPLG� JLEL� HO\DI� W�UOeri ile 

reaksiyona girHELOGL÷LQGHQ�EX�HO\DIODU�LoLQ�ER\DUPDGGH olarak XODQÕODELOLUOHU��%LU�UHDNWLI�
boyarmaddeQLQ�NDUDNWHULVWLN�\DSÕVÕ�úHPDWLN�RODUDN�úX�úHNLOGH�J|VWHULOHELOLU� 
 

 

 

 

 

 

ùHNLO�����5HDNWLI�%R\DUPDGGH�<DSÕVÕ 
 S: Suda çözünen grup; selüloz ve proteiQ� HO\DIÕ� ER\D\DELOHQ� UHDNWLI�
boyarmaddelerde 1-��DGHW� V�OIRQLN�DVLW� JUXEX�EXOXQXU��0ROHN�OH�o|]�Q�UO�N�VD÷OD\DQ�

 

 

B 

R 

  

S  

 

  C 



EX� |]HO� JUXSODUD� SROLDPLG� HO\DIÕ boyayan reaktif dispersiyon boyarmaddelerinde 

rastlanmaz. 

 C: Moleküle renk veren grup; reaktif boyarmaddelerin molekülünde renk verici 

JUXS�RODUDN�NLP\DVDO�VÕQÕIODPDGD�EHOLUWLOHQ�W�P�VÕQÕIODU�EXOXQDELOLU��*HQHOOHPH�\DSPDN�
gerekiUVH�VDUÕ��WXUXQFX�YH�NÕUPÕ]Õ�ER\DUPDGGHOHULQ�EDVLW�PRQRD]R�\DSÕVÕQGD��SDrlak ve 

DoÕN�UHQNOHULQ�LVH�DQWUDkinon ve IWDORVL\DQLQ�W�UHYOHUL�ROGX÷X�V|\OHQHELOLU� 
 %��.|SU��ED÷ODUÕ��PROHN�OGHNL�UHQNOL�JUXS�LOH�UHDNWLI�JUXEX�ELUELULQH�ED÷OD\DQ�–
NH-, -CO-, -SO2-� JLEL� JUXSODUGÕU��%XQODUÕQ� N|SU�� J|UHYL� J|UPHNWHQ� EDúND� HWNLOHUL� GH�
YDUGÕU�� gUQH÷LQ� UHDNWLI� JUXEXQ� UHDNWLYLWHVL� �]Hrine etki eder. Bir imino köprüsünün 

GLVVDVL\DV\RQX� UHDNWLYLWH\L� RQ� NDW� G�ú�UHELOLU�� %|\OH� GXUXPGD� VXEVWDQWLYLWH� YH� EXQD�
ED÷OÕ�RODUDN�ED÷ODQPD�G�úHU��$\UÕFD�N|SU��ED÷ODUÕQÕQ�|QHPOL�ELU�|]HOOL÷L�ER\DUPDGGH 
LOH�HO\DI�ED÷ÕQÕQ�D\UÕOPDVÕQÕ�|QOHPHVLGLU� 
 R: Reaktif grup; EO\DIWDNL�IRQNVL\RQHO�JUXS� LOH�NRYDOHQW�ED÷�ROXúWXUDQ�JUXSWXU��
Reaktif grup ile reaksiyon verecek olan fonksiyonel gruplar, selülozda hidroksil, yün ve 

LSHNWH� LVH� DPLQR�� NDUERNVLO�� KLGURNVLO� YH� WL\RDONRO� JUXSODUÕGÕU�� 3ROLDPLGGH� LVH� ELUNDo�
tane uç�DPLQR�YH�NDUERNVLO�JUXEX�YDUGÕU�%�W�Q�EX�JUXSODU�Q�NOHRILOLN�NDUDNWHUGHGLU��9H�
EX� QHGHQOH� UHDNWLI� JUXEXQ� \DSÕVÕQGDNL� HOHNWURILOLN� PHUNH]H� NDWÕOÕUODU�� %R\DPDQÕQ�
\DSÕOGÕ÷Õ�RUWDPGD�VX�GD�PHYFXW�ROGX÷XQGDQ�VXGDNL�KLGURNVLW�L\RQODUÕ�GD�UHDNWLI�JUXS�ile 

reaksiyon verebilir. Yani boyarmaddenin hidrolizi V|]� NRQXVXGXU�� +LGUROL]� ROPXú�
boyarmadde elyaf ile reaksiyona girmez. Elyaf –ER\DUPDGGH�ED÷ODQPD�UHDNVL\RQX� LOH�
su-boya�KLGUROL]�UHDNVL\RQX�ELUELUOHUL�LOH�\DUÕúPD�KDOLQGH�ROGX÷XQGDQ�úDUWODU�ED÷ODQPD�
reaksiyonu yarDUÕQD� RODFDN� úHNLOGH� KD]ÕUODQPDOÕGÕU�� øNLQFL� RODUDN� UHDNWLI�
boyarmaddelHUOH�ER\DPDQÕQ�EDúDUÕVÕ�HO\DI-boya�DUDVÕQGDNL�NRYDOHQW�ED÷ÕQ�VWDELOLWHVLQH�
GH� ED÷OÕGÕU�� %X� ED÷ÕQ� \ÕNDPD� YH� DSUH� LúOHPOHULQGH� KLGUROL]H� NDUúÕ� GD\DQÕNOÕ� ROPDVÕ�
önemlidir.  

 

2.2.1.3 BoyarmDGGHOHULQ�.LP\DVDO�<DSÕODUÕQD�J|UH�6ÕQÕIODQGÕUÕOPDVÕ 
 

 BoyarmaddeOHUL� \DSÕVDO� RODUDN� VÕQÕIODQGÕUÕUNHQ�� PROHN�O�Q� WHPHO� \DSÕVÕ� HVDV�
DOÕQDELOGL÷L� JLEL�� PROHN�O�Q� Nromojen ve renk verici özellikteNL� NÕVPÕ� GD� HVDs kabul 

edilebilir. Buna göre boyarmaddeler,  

• Azo bm 



• Nitro ve nitrozo bm 

• Polimetin bm 

• Arilmetin bm 

• Azaanulen bm 

• Karbonil bm 

• .�N�UW�EP��%DúHU�YH�øQDQÕFÕ������� 
 

Reaktif boyama : 

 5HDNWLI� ER\DPD� JHQHOOLNOH� SDPXN� JLEL� VHO�OR]LN� OLIOHULQ� ER\DQPDVÕQGD�
uyguODQÕU�� 5HDNWLI� ER\DPD� LúOHPL�� ER\DUPDGGH moleküllerinin selüloz ile reaksiyona 

JLUPHVL� VRQXFX� PH\GDQD� JHOHQ� UHQNOHQGLUPH� LúOHPidir. Reaktif boyamada lif ve 

boyarmadde�PROHN�OOHUL�DUDVÕQGDNL�UHDNVL\RQXQ�JHUoHNOHúPHVLQGH�WX]�YH�VRGD�ROGXNoD�
önemli bir yer tutar. Tuz eleNWUROLWLN� RUWDP� ROXúWXUDUDN� ER\DUPDGGHnin elyafa olan 

LOJLVLQL� DUWWÕUÕU�� 6RGD� LVH� HO\DI� LOH� ELUOHúPHVLQL� VD÷ODU�� $QFDN� Ueaktif boyamalarda 

NXOODQÕODQ� ER\DUPDGGHlerin alkali stabilitesi, life olan ilgisi ve klor stabilitesi 

ELUELULQGHQ�IDUNOÕGÕU��%X�VHEHSOH�WX]�VHoLPL�YH�WX]-soda ilaveleri dikkatlL�\DSÕOPDOÕGÕU� 
 Selülozun hidroksil gruplar (-2+�� VX� LoLQH� JLUGL÷L� ]DPDQ� NXWXS� ROXúWXUDUDN�
WLWUHúLPH�QHGHQ�ROXU��$\QÕ�RUWDPD�WX]�LODYHVL�LOH�KLGURNVLO�L\RQODUÕQÕQ�oHYUesi kaplanarak 

SR]LWLI� \�N� ROXúXU�� %R\D� LODYHVL� LOH� ER\DUPDGGH� PROHN�OOHUL� EX� NÕVÕPODUGD selüloza 

ED÷ODQÕU�� (O\DID� LOJLVL� \�NVHN� RODQ� ER\DUPDGGHOHU� GL÷HU� ER\DUPDGGHOHUden önce bu 

kutuplara ED÷ODQÕU� YH� HO\DI� ER\D� LOH� GR\DU�� %X� QHGHQOH� GL÷HUOHUL� HO\DI� LOH� UHDNVL\RQD�
JLUHPH]�YH�KLGUROL]�RODUDN�ER\D�EDQ\RVXQGD�NDOÕU��%XQX�HQJHOOemek için tuz seçimini ve 

kullaQÕPÕQÕ� oRN� L\L� \DSPDN� YH� NXOODQÕODQ� ER\DUPDGGHyi dikkatli belirlemek gerekir. 

<�NVHN�HOHNWUROLWLN�RUWDP�LVWHQGL÷LQGH�Sodyum Klorür (NaCl)��GDKD�G�ú�N�HOHNWUROLWLN�
RUWDP� LVWHQGL÷LQGH ise Sodyum Sülfat (Na2SO4) tercih edilir. Genel olarak reaktif 

ER\DPDODUGD�\DSÕODQ�LúOHPOHU�úXQODUGÕU� 
 ��+DúÕO�V|NPH 

 2. Kasar 

 3. Nötralizasyon ve peroksit giderme 

 4. Boyama 

 5. YÕNDPDODU�YH�Q|WUDOL]DV\RQ 

 ���<XPXúDWPD��$nonim 2002). 



2.2.2�%R\D�.LP\DVDOODUÕ�YH�<DUGÕPFÕ�.LP\DVDOODUÕ 
dR÷XQOXNOD�NXOODQÕODQ�NLP\DVDO�maddeler YH�WHNVWLO�DWÕN�VX\XQGDNL�IRQNVL\RQODUÕ�

dL]HOJH����
�GH�YHULOPLúWLU� 
 

Çizelge 2.4�7HNVWLO�$WÕN�6X\XQGD�%XOXQDQ�.LP\DVDO�0DGGHOHU 
7DQÕPODPD .LP\DVDO�%LOHúLPL Fonksiyonu 

Tuzlar 
Sodyum klorit /Sodyum 

sülfat 
%R\D\Õ�IO|WHGHQ�OLIH�WDúÕU 

Asitler Asetik asit / Sülfürik asit pH - kontrolü 

Bazlar 
Sodyum hidroksit /  

Sodyum karbonat 
pH - kontrolü 

Tampon Maddeler Fosfat pH - kontrolü 

Kompleks 

2OXúWXUXFXODU 
Etilendiamin/Tetra 

asetikasit 

.RPSOHNV�VHUWOLN��OLIH�ER\DQÕQ�
X\JXODQPDVÕQÕ�VD÷ODU 

Dispergatörler ve 

Yüzey Aktif 

Maddeler 

Anyonik, katyonik, 

noniyonik 

Boya dispersiyonu. Life 

ER\DQÕQ�������������������������������������������������������������������������������������������
X\JXODQPDVÕQÕ�G�]HQOHU 

Oksitleyici Maddeler Hidrojen peroksit 

%R\DQÕQ�OLI��]HULQGe 

o|NHOPHVLQL�VD÷ODU��Lifin 

D÷DUWÕOPDVÕQÕ�VD÷ODU� 
 

 

2.3 Oksidatif Dekolorizasyon Yöntemleri  

7HNVWLO� ER\DKDQHOHULQGH�ROXúDQ� UHQNOL�DWÕN�VX� WRNVLN�|]HOOLN�J|VWHUPHVH�ELOH�HQ�
D]ÕQGDQ�HVWHWLN�ND\JÕODUGDQ�GROD\Õ�UHQJLQLQ�X]DNODúWÕUÕOPDVÕQD�oDOÕúÕOPDNWDGÕU��$WÕNWDNL�



UHQN� JHOHQHNVHO� DUÕWPD� PHWRWODUÕ� LOH� X]DNODúWÕUÕODPDPDNWDGÕU�� $WÕN� VXODUGDQ� UHQN�
JLGHULPL� �]HULQH� oDOÕúPDODUÕQ� E�\�N� NÕVPÕ� RNVLGDWLI� PHWRWODU� �]HULQH� \R÷XQODúPÕúWÕU��
R]RQODPD�RNVLGDWLI�PHWRWODU�DUDVÕQGD�HQ�XPXW�YHULFL�RODQÕGÕU��.XYYHWOL�ELU�RNVLGDQ�olan 

R]RQ� \DUGÕPÕ� LOH� DWÕN� VX\XQ� VDGHFH� UHQJL� X]DNODúWÕUÕOPDPDNWD� D\QÕ� ]DPDQGD� RUJDQLN�
NLUOLOLN� PLNWDUÕ� GD� D]DOWÕOPDNWDGÕU�� %X� oDOÕúPDGD� S+�� WHPSHUDW�U�� PHNDQLN� DMLWDV\RQ��
o|]HOWL� ELOHúLPL� YH� R]RQ� GR]DMÕ� JLEL� SURVHV� SDUDPHWUHOHULQ� R]RQODPD\D� HWNLVL� YH�
ozonODPDQÕQ� UHQN� YH� RUJDQLN� NLUOLOLN� JLGHULPLQGHNL� HWNLQOL÷L� OLWHUDW�U� DUDúWÕUPDVÕ�
úHNOLQGH�LQFHOHQPLúWLU� 

'L÷HU�\�NVHOWJHQ�PDGGHOHU�LOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�\�NVHN�RNVLGDV\RQ�SRWDQVL\HOL�
ile ozon, 1970’OL� \ÕOODUGD� DUÕWPD� SURVHVOHULQGH� |QF�� ROPXúWXU�� 2]RQ� LOH� oksidasyon 

VRQXFX�� DWÕNWDNL� NORUOX� KLGURNDUERQODU�� IHQROOHU��SHVWLVLWOHU� YH� DURPDWLN� KLGURNDUERQODU�
JLEL�PDGGHOHU�SDUoDODQPDNWDGÕU��$WÕ÷D�X\JXODQDFDN�GR]DM��JLGHULOHFHN�ER\D�YH�.2ø¶ ye 

ED÷OÕGÕU��2]RQODPD�LúOHPL�NDOÕQWÕ�YH\D�oDPXU�ELULNLPLQH�\RO�DoPD]��2]RQODPD�LOH�DWÕ÷ÕQ�
reQJL� WDPDPHQ� JLGHULOHELOLU� YH� .2ø� GH÷HUL� ROGXNoD� G�ú�N� ELU� VHYL\H\H� oHNLOHELOLU��
%|\OHFH�DWÕN�GR÷DO�VX�\ROODUÕQD�GDKD�J�YHQOL�ELU�úHNLOGH�GHúDUM�HGLOPLú�ROXU��%X�PHWRW��
boyarmadde�PROHN�O�QGHNL�oLIW�ED÷ODUD�NDUúÕ�HWNLOL�ROXS�EX�ED÷ODUÕ�NÕUarak daha küçük 

PROHN�OOHU� ROXúPDVÕQÕ� VD÷ODU�� EX� GD� DWÕ÷ÕQ� UHQJLQL� D]DOWÕU�� %X� PHWRGXQ� HQ� |QHPOL�
DYDQWDMÕ�� R]RQXQ� JD]� KDOLQGH� X\JXODQDELOLU� ROPDVÕQGDQ� GROD\Õ� DWÕN� VX� YH� oDPXU�
PLNWDUÕQÕQ�DUWPDPDVÕGÕU�� 

 

2.4 2]RQ�*D]Õ�g]HOOLNOHUL�YH�2]RQODPD�LOH�'HNRORUL]DV\RQ�7HNQL÷L 
 

Ozon (O3) oksijenin üç atomlu bir allotropudur. Ozonun oksidasyon potansiyeli 

������ 9�� EDúWD� KLGURMHQ� SHURNVLW� ������ 9�� ROPDN� �]HUH� WHNVWLO� VHNW|U�QGH� NXOODQÕODQ�
RNVLGDV\RQ�PDGGHOHULQGHQ�GDKD�\�NVHNWLU��(QG�VWUL\HO�RODUDN�R]RQ��UHWLPL�LoLQ�EDúOÕFD�
LNL� PHWRWWDQ� ELULQFLVL� ���� QP¶GH� 89� NXOODQÕPÕ�� LNLQFLVL� ³&RURQD� 'LVFKDUJH´� RODUDN�
ELOLQHQ� YH� NHQGL� LoLQGH� IDUNOÕ� X\JXODPDODUÕ� EXOXQDQ� GLHOHNWULN� PHWRWWXU��
(www.ozoneapplications.com, Strickland ve Perkins, 1995)  

 

 

 

 



 

 

 

 

 

 

 

ùHNLO����  Dielektrik (Corona Discharge) metoduyla ozon üretimi.( www.lenntech.com) 

  

 2]RQODPD� VLVWHP� NXUXOXP� PDOL\HWL� \�NVHN� ROVD� GD� NRDJ�ODQ� NXOODQÕODQ�
JHOHQHNVHO�VLVWHPOHULQ�GH�LúOHWPH�PDOL\HWOHUL��NRDJXODQ�PDOL\HWL�YH�DWÕN�\|QHWLPL��GDKD�
\�NVHNWLU�� 0LNWDU� YH� VSHVLILN� |]HOOLNOHUH� ED÷OÕ� ROVD� GD� JHQHO� RODUDN� ELU� R]RQODPD�
\DWÕUÕPÕQÕQ� �-�� \ÕOGD� NHQGLQL� DPRUWL� HGHELOHFH÷L� G�ú�Q�OPHNWHGLU�� 
www.ozoneapplications.com) 

 2]RQXQ�\DUÕ�|PU��VXGD���°C’da 20 dakika, havada ise 3 gündür. Ozonun sudaki 

o|]�Q�UO�÷��R]RQ�NRQVDQWUDV\RQX�YH�WHPSHUDW�U�LOH�GR÷UX�RUDQWÕOÕ�RODUDN�GH÷LúPHNWHGLU��
(www.ozoneapplications.com, Strickland ve Perkins, 1995) Ozonun sulu çözeltilerdeki 

UHDNVL\RQX�DúD÷ÕGDNL�GHQNOHPOHU��-3 ile ifade edilebilir. (Strickland ve Perkins, 1995) 

 

O3 + H2O → 2HO2
. ……………. .……..………………….(1) 

O3 + HO2
. → HO. + 2O2 …………………….….………….(2) 

HO. + HO2
. → H2O + O2 ……………………..….…..…….(3) 

 

 2]RQODPD� LOH� UHQN� JLGHULPLQGH� HWNLOL� RODQ� EDúOÕFD� IDNW|UOHU� S+�� WHPSHUDW�U��
PHNDQLN�DMLWDV\RQ��o|]HOWL�ELOHúLPL�YH�R]RQ�GR]DMÕ�RODUDN�VD\ÕODELOLU� 
 

����2]RQODPD�7HNQL÷LQGH�'HNRORUL]DV\RQ�9HULPLQL�(WNLOH\HQ�)DNW|UOHU 
 

2.5.1 S+¶�ÕQ Etkisi 

 2]RQXQ�PDWHU\DO�LOH�UHDNVL\RQX�LVH�VRQ�GHUHFH�S+�ED÷ÕPOÕGÕU�YH�GLUHNW��S+���YH�
DOWÕQGD�� YH� LQGLUHNW� �S+� �� YH� �]HULQGH� �ROPDN� �]HUH� LNL� WLS� UHDNVL\RQ�
ROXúDELOPHNWHGLU��$ODWRQ�YH�GL÷���������+VX�YH�GL÷�������� 

 



 Hidroksil radikallerinin oksidasyon potansiyeli moleküler ozona göre daha 

\�NVHN�ROGX÷XQGDQ� LQGLUHNW� UHDNVL\RQODUGD�RNVLGDV\RQ�GDKD�KÕ]OÕGÕU��%XQXQOD� ELUOLNWH�
\�NVHN�S+¶ODUGD� ROXúDQ� WHN� UDGLNDO� W�U��+2.� UDGLNDOL� GH÷LOGLU��+2. radikali 2.8 V’luk 

oksidasyon potansiyeli ile en kuvvetli radikal olsa da HO2
., HO3

. ve HO4
. radikalleri de 

ROXúPDNWDGÕU���0XWKXNXPDU�YH�6HOYDNXPDU��������6]S\UNRZLF]�YH�GL÷���������6HYLPOL�
YH�6DUÕND\D������� 
 2UWDP� DONDOLQLWHVLQLQ� \DQÕQGD� NXOODQÕODQ� DONDOLQLQ� FLQVLGH� |QHPOLGLU�� 7HNVWLO�
ER\DPDFÕOÕ÷ÕQGD� \D\JÕQ� RODUDN� VRGD� �VRG\XPkarbonat-Na2CO3) ve kostik 

(sodyumhidroksit-1D2+�� NXOODQÕOÕU�� 6RG\XPNDUERQDW� NXOODQÕOPDVÕ� GXUXPXQGD�
ortamdaki bikarbonat (HCO3

-�� YH� NDUERQDW� L\RQODUÕQÕQ� �&23
2-) HO. radikalleri ile 

UHDNVL\RQ�YHUGL÷L� UDSRU�HGLOPLúWLU�� �$UVODQ�YH�%DOFÕR÷OX�������%XQXQOD�ELUOikte Alaton 

YH�DUN��\DSWÕNODUÕ�oDOÕúPDGD�NDUERQDW�LODYHVLQLQ�S+���YH�S+���¶GH�R]RQODPD�HWNLQOL÷LQL�
DUWÕUGÕ÷Õ� UDSRU� HGLOPLúWLU�� %XQXQ� QHGHQL� RODUDN� NDUERQDW� PHYFXGL\HWLQGH� ROXúDQ�
ELNDUERQDW� YH� NDUERQDW� UDGLNDOOHULQLQ� UHDNVL\RQODUD� JLUPHVL� J|VWHULOPLúWLU�� .Drbonat 

LODYHVL� LOH� UHQN�JLGHULPLQGH�ROXúDQ�DUWÕú�.2ø�JLGHULPLQGH�GH�J|]OHQPLúWLU�� �$ODWRQ�YH�
GL÷�������� 
 2]RQODPD� LOH� S+� DUDVÕQGDNL� GL÷HU� LOLúNL� R]RQODPD� V�UHVLQFH� S+¶WD� ROXúDQ�
GH÷LúLPOHUGLU�� 1HDPWX� YH� GL÷�������� GLVSHUV� ER\DPD� DWÕN� VX\X� LOH� \DSWÕ÷Õ� oDOÕúmada 

EDúODQJÕoWD� S+� ���� RODQ� EDQ\R� S+¶ÕQÕQ� ��� GDNLNDOÕN� R]RQODPD� VRQXQGD� S+� ����¶\D�
G�úW�÷��� =KDQJ� YH� GL÷�� ������� UHDNWLI� ER\DUPDGGHOHUOH� \DSWÕ÷Õ� oDOÕúPDGD� LVH� ���
GDNLNDOÕN� R]RQODPD� VRQXQGD� EDQ\R� S+¶ÕQÕQ� S+� ��¶GDQ� S+� ����¶\D� G�úW�÷�� � UDSRU�
HGLOPLúWLU� 
 

2.5���0HNDQLN�NDUÕúWÕUPDQÕQ�HWNLVL 
  

 2]RQODPDGD�HWNLQOL÷L�VÕQÕUODQGÕUÕFÕ�IDNW|UOHULQ�EDúÕQGD�R]RQXQ�JD]�ID]ÕQGDQ�VÕYÕ�
ID]D� N�WOH� WUDQVIHUL� JHOPHNWHGLU��:X� YH�:DQJ�� ������ 6DXQGHUV� YH� GL÷��� ������ /LQ� YH�
Liu, 2003)  

 

 

 

 



2.5.3 Ozon Dozunun Etkisi 

 

Oksidasyon reaNVL\RQODUÕQÕ� PROHN�OHU� R]RQ� \D� GD� R]RQXQ� UHDNVL\RQODUÕ\OD�
ROXúDQ� UDGLNDO� W�UOHUL�YHUGL÷LQGHQ�R]RQ�GR]X�\D�GD�R]RQODPD�V�UHVL�DUWWÕNoD�R]RQODPD�
HWNLQOL÷LQLQ� DUWDFD÷Õ� DoÕNWÕU��6HYLPOL� YH� 6DUÕND\D�� ������ � 2÷X]� YH� GL÷��� ������Wu ve 

:DQJ��������.RFK�YH�GL÷�����02, Konsowa, 2003, Ciardelli ve Ranieri, 2001) 

 

������d|]HOWL�%LOHúHQOHULQLQ�(WNLVL 
 

%R\DUPDGGH� NRQVDQWUDV\RQXQXQ� DUWPDVÕ\OD� R]RQODPD� HWNLQOL÷LQLQ� G�úW�÷�� ELU�
oRN�OLWHUDW�UGH�UDSRU�HGLOPLúWLU���6HYLPOL�YH�6DUÕND\D��������$UVODQ�YH�%DOFÕR÷OX��������
Lin ve LLX��������.RQVRZD��������+VX�YH�GL÷��������� 
 %DQ\RGD� EXOXQDELOHFHN� GL÷HU� NLP\DVDOODUÕQ� ROXúWXUDELOHFH÷L� EDúOÕFD� VRUXQ�
R]RQODPDGD� HWNL\L� VD÷OD\DQ� PROHN�OHU� R]RQXQ� \D� GD� \�NVHN� S+¶ODUGD� KLGURNVLO�
UDGLNDOOHULQLQ�EX�VDIVÕ]OÕNODU�WDUDIÕQGDQ�W�NHWLOPHVLGLU��$ODWRQ�YH�GL÷��������� 

$UVODQ� YH�%DOFÕR÷OX� ������¶QXQ� UHDNWLI� ER\DUPDGGHOHUOH� \DSWÕ÷Õ� oDOÕúPDGD� LVH�
WHPHO� UHDNWLI� ER\DPD� \DUGÕPFÕODUÕ� RODQ� WX]� �VRG\XP� NORU�U�� 1D&O�� YH� VRG\XP�
NDUERQDWÕQ� �1D2CO3�� � UHQN� JLGHULPL� YHULPLQH� HWNLVLQLQ� ROPDGÕ÷Õ�� EXQXQOD� ELUOLNWH�
sod\XP� NDUERQDWÕQ� RUJDQLN� NLUOLOLN� X]DNODúWÕUPDGD� HQJHOOH\LFL� HWNLVLQLQ� ROGX÷X� UDSRU�
HGLOPLúWLU�� 
 

������6ÕFDNOÕ÷ÕQ�(WNLVL 
 

2÷X]�YH�GL÷���������\DSWÕNODUÕ�oDOÕúPDGD�VÕFDNOÕ÷ÕQ�DUWÕUÕOPDVÕ\OD�EDúODQJÕoWD����
GDN��� R]RQODPD� HWNLQOL÷LQLQ� �UHQN� JLGHULP� RUDQÕQÕQ�� D]DOGÕ÷Õ� DQFDN� DUWDQ� PXDPHOH�
V�UHVL\OH� ELUOLNWH� ���� GDN��� R]RQODPD� HWNLQOL÷LQLQ� G�ú�N� VÕFDNOÕNWDNL� HWNLQOLNOH�
HúLWOHQGL÷L�UDSRU�HGLOPLúWLU��:X�YH�:DQJ�������¶ÕQ�\DSWÕ÷Õ�GL÷HU�ELU�oDOÕúPDGD�GD�DUWDQ�
VÕFDNOÕNOD� ���-40 °&�� ELUOLNWH� R]RQODPD� HWNLQOL÷LQLQ� DUWWÕ÷Õ� UDSRU� HGLOPLúWLU��:X� YH�
:DQJ�������� �+HU� LNL�oDOÕúPDGD�GD�GH÷LúLPLQ�QHGHQLQLQ�DUWDQ�VÕFDNOÕNOD�ELUOLNWH�R]RQ�
o|]�Q�UO�÷�QGHNL�G�úPH�EXQD�NDUúÕQ�UHDNVL\RQ�KÕ]ÕQGDNL�DUWÕú�ROGX÷X�UDSRU�HGLOPLúWLU� 
 
 
 
 



3 MATERYAL VE YÖNTEM 

 

3.1 Materyal 

 

3.1.1 Boyarmaddeler 

 'HQH\OHUGH�NXOODQÕODQ�ER\DUPDGGHOHU�YH�|]HOOLNOHUL�dL]HOJH�����µGH�
J|VWHULOPLúWLU� 
 

Çizelge 3.5 Boyarmaddeler ve Teknik Özellikleri 

Firma Boyarmadde CI No Reaktif Grup 
Kromofor 

Grubu 

$oÕN�
<DSÕ 

 

ITOCHU 

 

Sumifix Supra 

Yellow 3GF 

 

Yellow 

167 

 

 

Bifonksiyonel 

VS+MCT 

 

Azo Grubu 

 

- 

 

ITOCHU 

 

Sumufix Blue 

R 

 

Blue 

19 

 

Vinil Sülfon 

Monofonksiyon

el 

 

Antrakinon 

Grubu 

 

 

- 

 

ITOCHU 

 

Sumufix 

Turquoise G 

 

 

Blue 

21 

 

 

Vinil Sülfon 

Monofonksiyon

el 

 

Ftalossiyani

n Grubu 

 

 

- 

 

ITOCHU 

 

Sumufix 

Supra Blue 

BRF 

 

Blue 

221 

 

Bifonksiyonel 

VS+MCT 

 

Formazan 

Grubu 

 

 

- 

&,�1R��&RORXU�,QGH[�1XPDUDVÕ 
96��9LQLO�6�OIRQ�<DSÕ 
0&7��0RQR�.ORU�7ULD]LQ�<DSÕ 
 



������.LP\DVDO�0DGGHOHU�YH�<DUGÕPFÕ�.LP\DVDO�0DGGHOHUL 
 

��������2]RQ�*D]Õ�9HULPLQLQ�gOo�P��øoLQ�.XOODQÕODQ�.LP\DVDO�0DGGHOHU 

 

• 3RWDV\XP�ø\RG�U��.,���0(5&. 

• Sülfirik Asit (H2SO4), J.T. BAKER 

• 1LúDVWD�øQGLNDW|U� 

• Sodyum Tiosülfat (Na2S2O3), MERCK 

 

��������%R\D�d|]HOWLVLQLQ�+D]ÕUODQPDVÕQGD�.XOODQÕODQ�.LP\DVDO�0DGGHOHU 
 

• Soda (Sodyumkarbonat-Na2CO3), Alkali, LAYKEM 

• Tuz (Sodyum Sülfat-Na2SO4), LAYKEM 

• øPRFRO�&-�*��.ÕUÕN�|QOH\LFL��1RQ-L\RQLN��3ROLPHU�HVDVOÕ��&/$5,$17 

• /RXFRO�'6$��ø\RQ�WXWXFX��$Q\RQLN��*h1(5&$ 

• 'ULPDJHQ�(5��,VODWÕFÕ��$Q\RQLN��$URPDWLN�3ROLHWHU�6�OIRQDW��&/$5,$17 

• Asetil Asit (CH3&22+���$VLW��$7$%$<�.ø0<$ 

• Kostik (Sodyumhidroksit-NaOH), Alkali, LAYKEM 

 

��������.2ø��&2'��gOo�P��øoLQ�.XOODQÕODQ�.LP\DVDO�0DGGHOHU 
 

• Potasyum Dikromat, MERCK 

• Sülfirik Asit (H2SO4), Asit , J.T. BAKER 

• Civa Sülfat (HgSO4), MERCK 

• *�P�ú�6�OIDW��$J2SO4), MERCK 

• Demir Amonyum Sülfat ( Fe(NH4)2(SO4)26H2O ) 

 

7�P� o|]HOWL� KD]ÕUODPD� LúOHPOHULQGH� YH� GH]HQIHNWH� LúOHPOHULQGH� 6$)� 68�
NXOODQÕOPÕúWÕU� 
 

 

 



3.1.3 Cihaz ve Aletler 

 

1. 2]RQ�hUHWLP�&LKD]Õ���������������23$/�26��2]RQ�-HQHUDW|U�����EDU�EDVÕQo�YH������
PO�G�DNÕGD�RNVLMHQ�EHVOHPLúWLU��2SDO�/WG���$QNara,  Türkiye. 

2. Numune Boyama Makinesi : Dyetech, 160 ml’ lik 12 tüp kapasiteye sahiptir. Boyap 

$�ù��øVWDQEXO��7�UNL\H�� 
3. Spektrofotometre      : Gretagmacbeth M202 OPL, NY, Amerika 

4. pH Metre       : Hanna Instruments HI8314 Membrane,  

5. Otomatik Titrasyon Ciha]Õ�����,VRODE�'LJLWUDW��������KDVVDVL\HWH�VDKLSWLU� 
6. 2WRPDWLN�.DUÕúWÕUÕFÕ     : Termal 

7. 2WRPDWLN�,VÕWÕFÕ      :  Nuve 

8. Hassas Terazi      : Chyo Electronic Bolare, 1/1000 hassasiyete sahiptir. 

 

3.2 Yöntem 

 

������5HDNWLI�%R\DUPDGGH�$WÕN�6X\XQXQ�+D]ÕUODQPDVÕ 
 

DHQH\OHUGH� VDI� VX� NXOODQÕOPÕúWÕU�� %R\DUPDGGH� RODUDN� PRQRD]R�� DQWUDNLQRQ��
IRUPD]DQ� YH� IWDORVL\DQLQ� \DSÕGD� UHDNWLI� ER\DUPDGGHOHU�� 7X]�� 6RGD� YH� .RVWLN�
NXOODQÕOPÕúWÕU��'HQH\OHU�LoLQ����DGHW�IDUNOÕ�\DSÕGD�o|]HOWL�KD]ÕUODQPÕúWÕU��%XQODU�DúD÷ÕGD�
tek tek belirtilmiúWLU� 

%D]Õ�o|]HOWLOHUGH�Q|WUDOL]DV\RQ�LúOHPLQLQ�DUGÕQGDQ�o|]HOWLQLQ�SK�Õ�DVHWLN�DVLW�LOH�
Q|WUOHúWLULOPLúWLU��7�P�o|]HOWLOHU�7DEOR�����GH�EHOLUWLOPLúWLU� 

 

 

 

 

 

 

 

 

 



7DEOR�����%R\D�d|]HOWLOHUL�YH�øoHULNOHUL� 

BOYA 

KOST

ø. SODA 

YARDIMCI 

.ø0<$6$//$5 

g1+ø'52/ø=
ASYO1�ù(./ø 

0,4 g Sum Yellow 

3GF 

3 g/l - - 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 20 g/l - 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

3 g/l 5 g/l - 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- - - 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

3 g/l - - 98º C 180 

dakika 

0,4 g Sum Yellow 

3GF 

- 20 g/l - 98º C 180 

dakika 

0,4 g Sum Yellow 

3GF 

3 g/l 5 g/l - 98º C 180 

dakika 

0,4 g Sum Yellow 

3GF 

- - - 98º C 180 

dakika 

0,4 g Sum Yellow 

3GF 

3 g/l - - 80º C 60 

dakika+ pH 7 

0,4 g Sum Yellow 

3GF 

- 20 g/l - 80º C 60 dakika 

+   pH 7 

0,4 g Sum Yellow 

3GF 

3 g/l 5 g/l - 80º C 60 dakika 

+   pH 7 

0,4 g Sum Yellow 

3GF 

3 g/l - - - 

0,4 g Sum Yellow 

3GF 

- 20 g/l - - 

0,4 g Sum Yellow 

3GF 

3 g/l 5 g/l - - 

0,4 g Sum Yellow - - - 80º C 60 dakika 



3GF 

0,4 g Sum Yellow 

3GF 

- 15 g/l - 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 15 g/l 10 g/l tuz 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 15 g/l ���J�O�WX]�����J�O�NÕUÕN�
önleyici 

80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 15 g/l 10 g/l tuz+2 g/l iyon 

tutucu 

80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 15 g/l 10 g/l WX]���J�O�ÕVODWÕFÕ 80º C 60 dakika 

0,4 g Sum Yellow 

3GF 

- 15 g/l ���J�O�WX]�����J�O�NÕUÕN�
|QOH\LFL���J�O�ÕVODWÕFÕ���

g/l iyon tutucu 

80º C 60 dakika 

0,4 g Sum Supra Blue 

BRF 

- 15 g/l - 80º C 60 dakika 

0,4 g Sum Supra Blue 

BRF 

- 15 g/l 10 g/l tuz+0,7 g/l NÕUÕN�
|QOH\LFL���J�O�ÕVODWÕFÕ���

g/l iyon tutucu 

80º C 60 dakika 

0,4 g Sum Turquoise 

Blue G 

- 15 g/l - 80º C 60 dakika 

0,4 g Sum Turquoise 

Blue G 

- 15 g/l ���J�O�WX]�����J�O�NÕUÕN�
|QOH\LFL���J�O�ÕVODWÕFÕ���

g/l iyon tutucu 

80º C 60 dakika 

0,4 g Sum Blue R - 15 g/l  80º C 60 dakika 

0,4 g Sum Blue R - 15 g/l ���J�O�WX]�����J�O�NÕUÕN�
|QOH\LFL���J�O�ÕVODWÕFÕ���

g/l iyon tutucu 

80º C 60 dakika 

 

 

 

 



%HOLUWLOHQ�UHoHWHOHU�|UQHN�ELU�ER\DKDQHGHQ�WHPLQ�HGLOPLúWLU��� 
<XNDUÕGD�EHOLUWLOHQ�|QKLGUROL]DV\RQ�\|QWHPOHULQGH�NXOODQÕODQ����&����GDNLND�

YH����&�����GDNLNDOÕN�SURVHV�DNÕú�úHPDODUÕ�DúD÷ÕGD�EHOLUWLOPLúWLU�� 
 

 

 

                                80°C 
                                                60 dak 
                                               
                                                                             30°C 
20°C 
                                                                             

ùHNLO����  80°C 60’ Reaktif Boyama Prosesi 
 

 

 

 

                                                    98°C                 

                                                                               180 dak         

 

 

                                                                                                                                    30°C 

        20°C 

 
ùHNLO����  98°C 180’ Reaktif Boyama Prosesi 
 

������$WÕN�6X\XQ�2]RQODQPDVÕ 
 

gQKLGUROL]DV\RQX� WDPDPODQPÕú� RODQ� o|]HOWLOHU� ��� VDDW� EHNOHWLOGLNWHQ� VRQUD�
R]RQODPD�LúOHPLQH�JHoLOPLúWLU��d|]HOWL�VDI�VX�LOH���O¶\H�WDPDPODQDUDN������FP�oDSÕQGD��
28 cm boyundD� YH� DWÕNVX� o|]HOWLVLQLQ� \�NVHNOL÷L� ����� FP� RODQ� ���� O� NDSDVLWHOL� FDP�
UHDNW|UH�DOÕQPÕúWÕU��2]RQODPD� LúOHPL��2SDO�26��PRGHO�2]RQ� MHQHUDW|U�QH� VDELW��� EDU�
EDVÕQoWD� VDI� RNVLMHQ� EHVOHPHVL\OH� HOGH� HGLOHQ� R]RQXQ� VDELW� ����� PO�G� DNÕ� LOH� YH� ELU�
GLI�]HU� YDVÕWDVÕ\OD�� LoHULVLQGH� �� O� DWÕNVX� o|]HOWLVL� EXOXQDQ� FDP� W�S�Q� WDEDQÕQGDQ�
EHVOHQPHVL�LOH�\DSÕOPÕúWÕU�� 



2]RQODPD� |QFHVL� YH� VRQUDVÕQGD� NRQWURO� HGLOHQ� SDUDPHWUHOHU�� S+�� LOHWNHQOLN��
UHQN��.2ø� RODUDN� QRW� HGLOPLúWLU��%XQODUGDQ� S+� YH� LOHWNHQOLN� ELU� S+�PHWUH� \DUGÕPÕ\OD�
ozonlDPD� |QFHVL� YH� VRQUDVÕQGD� KHPHQ� |Oo�OP�úW�U�� 5HQN� YH� .2ø� |Oo�POHUL� LoLQ�
o|]HOWLGHQ� ��� PO� QXPXQH� DOÕQPÕúWÕU�� %XQODUD� LODYH� RODUDN� 2]RQODPD� W�S�QGHQ� oÕNDQ�
R]RQ�RNVLMHQ� NDUÕúÕPÕ� JD]� \ÕNDPD� úLúHOHULQH� \|QOHQGLULOHUHN� R]RQODPD� YHULPL�
|Oo�OP�úW�U�� 

Ozonlamada kulODQÕODQ� G�]HQHN� úHPDWLN� RODUDN� ùHNLO� ���µGH� YH� JHUoHN�
J|U�QW�V��ùHNLO����µGH�J|VWHULOPLúWLU� 

 

 

ùHNLO� ���� ùHPDWLN� 2]RQODPD�'�]HQH÷L: 1– oksijen tüpü, 2- ozon jeneratörü, 3-� DNÕú�
ölçer, 4- cam ozonlama tüpü, 5- difüzer, 6-PDQ\HWLN�NDUÕúWÕUÕFÕ���-�JD]�\ÕNDPD�úLúHOHUL 
 

 

 

ùHNLO�����'HQH\OHULQ�<DSÕOGÕ÷Õ�2]RQODPD�'�]HQH÷L 
 



�� O¶� \H� WDPDPODQDQ� o|]HOWL� UHDNW|U� LoLQH� DOÕQGÕNWDQ� VRQUD� S+� YH� LOHWNHQOL÷L�
|Oo�OP�ú� YH� UHQN� YH� .2ø� LoLQ� ��� PO� o|]HOWL� QXPXQHVL� DOÕQPÕúWÕU�� 'DKD� VRQUD� ùHNLO�
���µGH� GH� DoÕNoD� J|VWHULOPLú� RODQ� G�]HQHNWH� PDQ\HWLN� NDUÕúWÕUÕFÕQÕQ� �]HULQH�
NR\XOPXúWXU�� &DP� W�S�Q� LoHULVLQH�PDQ\HWLN� oXEXN� DWÕODUDN� R]RQODPD� VÕUDVÕQGD�� R]RQ�
JD]ÕQÕQ�GLI�]HUGHQ�oÕNWÕNWDQ�VRQUD�o|]HOWL� LoHULVLQGH�VSLUDO�ELU�G|QPH�KDUHNHWL�\DSDUDN�
GDKD�ID]OD�\RO�DOPDVÕ�VD÷ODQPÕú�YH�PHNDQLN�DMLWDV\RQ�HWNLVL�\DUDWÕOPÕúWÕU��2]RQODPDGD�
HWNLQOL÷L� VÕQÕUODQGÕUÕFÕ� IDNW|UOHULQ�EDúÕQGD�R]RQXQ�JD]� ID]ÕQGDQ�VÕYÕ� ID]D� WUDQVIHULQGHNL�
N�WOH� WUDQVIHUL� JHOPHNWHGLU��:X�YH�:DQJ�� ������6DXQGHUV� YH� GL÷���� ������/LQ� YH�/LX��
2003) 

 øHNLO�
�2]RQODPD�6ÕUDVÕQGD�5HD

%X� LúOHPLQ� DUNDVÕQGDQ� W�S�Q� D÷]Õ� KDYD� DOPD\DQ� YH� UHDNW|U� �]HULQGH� ELULNHQ�
JD]Õ�WHIORQ�ERUXODUOD�JD]�\ÕNDPD�úLúHOHULQH�DNWDUDQ�ELU�NDSDNOD�NDSDWÕOPÕúWÕU��'DKD�VRQUD�
PDQ\HWLN�NDUÕúWÕUÕFÕ� DoÕODUDN�GLI�]HUGHQ�oÕNDFDN�R]RQ�JD]ÕQÕQ� o|]HO
NDUÕúÕP� VD÷ODPDVÕ� LoLQ� PDQ\HWLN� oXEX÷D� X\JXQ� SR]LV\RQ� YHULOPLúWLU�� 6LVWHP�
VDELWOHQGLNWHQ� VRQUD� LoHULVLQGH� VDI� RNVLMHQ� EXOXQDQ� W�S� DoÕOPÕúWÕU�� 7�S�Q� oÕNÕúÕQGD�
EXOXQDQ� EDVÕQo� |OoHU� LOH� W�P� GHQH\OHUGH� D\QÕ� EDVÕQo� úDUWODUÕQGD� oDOÕúPD� SUHQ



VD÷ODQPÕúWÕU��7�P�GHQH\OHU�LoLQ�R]RQ�JD]Õ�EDVÕQFÕ���EDU�D\DUODQPÕúWÕU�YH�RNVLMHQ�JD]ÕQÕQ�
EDVÕQFÕ�LoLQ�GH�ELU�EDVÕQo�|OoHU�NXOODQÕOPÕúWÕU�ùHNLO������� 

 

ùHNLO�����2NVLMHQ�%DVÕQFÕQÕQ�$\DUODQGÕ÷Õ�%DVÕQo�gOo�P�&LKD]Õ 
 

2NVLMHQ�JD]Õ�W�SWHQ�YH�EDVÕQo�|OoHUGHQ�oÕNWÕNWDQ�VRQUD�WHIORQ�ERUX�LOH�ELU�GHEL�
|OoHUH�ED÷ODQPÕúWÕU��+HU�GHQH\GHQ�|QFH�VLVWHPH���EDU�EDVÕQoOÕ�RNVLMHQ�YHULOGLNWHQ�VRQUD�
GHEL� �����PO�G� µ\H� D\DUODQPÕúWÕU��%X� HVQDGD� EDVÕQFÕQ� �� EDUGD� VDELW� NDOPDVÕQD� GLNNDW�
HGLOPLúWLU��%DVÕQo�YH�GHEL�VDELWOHQGLNWHQ�VRQUD�R]RQODPD�LúOHPLQH�JHoLOPLúWLU�� 

2]RQODPD�LúOHPL���¶DU�GDNLNDOÕN�DUDODUOD���¶�DU�PO�|Oo�P�QXPXQHOHUL�DOÕQDUDN�
WRSODP����GDNLND�\DSÕOPÕúWÕU�����GDNLNDOÕN�R]RQODPD� LúOHPLQLQ�DUGÕQGDQ�o|]HOWLQLQ����
GDNLND�� ��� GDNLND� YH� ��� GDNLNDOÕN� R]RQODPD� VRQUDVÕ� oÕNÕú� S+� YH� LOHWNHQOLN� GH÷HUOHUL�
|Oo�OP�úW�U� 
 

������.XOODQÕODQ�2]RQXQ���9HULPLQLQ�+HVDSODQPDVÕ 
 

2]RQODPD� LúOHPL� VÕUDVÕQGD� MHQHUDW|UGHQ� oÕNDQ� R]RQ� JD]Õ� DWÕN� VX� o|]HOWLVLQH�
YHULOPLú� YH� R]RQ�� o|]HOWLGHNL� ER\D� UDGLNDOOHUL� LOH� UHDNVL\RQD� JLUHUHN� ER\DUPDGGHQLQ�
yapÕVÕQÕ� SDUoDOD\ÕS� o|]HOWL� UHQJLQLQ� JLGHULOPHVLQH� QHGHQ� ROPXúWXU�� $QFDN� EX� HVQDGD�
VLVWHPH� JLUHQ� R]RQXQ� WDPDPÕ� NXOODQÕODPDPÕúWÕU�� 6LVWHPGH� NXOODQÕODQ� R]RQ�PLNWDUÕ���
R]RQODPD�YHULPL�RODUDN�WDELU�HGLOLU�YH�EX�GH÷HULQ�P�PN�Q�ROGX÷XQFD�\�NVHN�WXWXOPDVÕ�
gerekir. BXQX� VD÷ODPDN� DPDFÕ\OD� R]RQ� JD]ÕQÕQ� DNÕVÕ� P�PN�Q� ROGX÷XQFD� G�ú�N�
WXWXOPXú��VLVWHPLQ�ED÷ODQWÕ�QRNWDODUÕQGDQ�JD]�NDoÕUPDGÕ÷ÕQGDQ�HPLQ�ROXQPXú��R]RQ�LOH�



DWÕN�VX�o|]HOWLVL�DUDVÕQGD�L\L�ELU�HWNLOHúLP�VD÷ODQPÕúWÕU�– ki bu nedenle ozon çözeltiye bir 

difüzer ile veULOPLú� YH� o|]HOWL�PDQ\HWLN� NDUÕúWÕUÕFÕ� LOH� NDUÕúWÕUÕOPÕúWÕU��.XOODQÕODQ� R]RQ�
PLNWDUÕQÕ�EHOLUWHQ�EX�GH÷HU�LODYH�ELU�VLVWHPOH�NROD\OÕNOD�KHVDSODQPÕúWÕU�� 

�2]RQ�*D]Õ�9HULPLQLQ�gOo�P�QGH�.XOODQÕODQ�*D]�<ÕNDPD�ùLúHOHUL

UOHQHQ� DNÕú� LoLQ� EHOLUOHQHQ� V�UHGH� �UHWLOHQ�
R]RQ� PLNWDUÕQÕQ� YH� o|]HOWLGHQ� UHDNVL\RQ� YHUPHGHQ� oÕNDQ� R]RQ� PLNWDUÕQÕQ� WHVSLWL�
6WDQGDUW�0HWKRGV�����(�PHWRGX� LOH� WLWUDV\RQ�\ROX\OD�\DSÕOPÕúWÕU�� ��J� �.,� �3RWDV\XP�
ø\RG�U�� ���� PO� VDI� VXGD� o|]�OP�ú� YH� ���¶HU� PO� RODUDN� LNL� JD]� \ÕNDPD� úLúHVLQH�
NR\XOPXúWXU�ùHNLO� ������ øON� RODUDN� NDOLEUDV\RQ� DPDFÕ\OD� R]RQ� JD]Õ� GLUHN� JD]� \ÕNDPD�
úLúHOHULQH�YHULOHUHN�R]RQ�MHQHUDW|U�Q�Q�GDNLNDGD�NDo�PJ�R]RQ��UHWWL÷L�WHVSLW�HGLOPLúWLU����
GDNLNDOÕN� R]RQODPD� LúOHPLQLQ� DUGÕQGDQ� úLúHOHU� LoHULVLQG
WXUXQFX�UHQN�DOGÕ÷Õ�J|U�OP�úW�U��%XUDGD�LON�JD]�\ÕNDPD�úLúHVLQGHNL�o|]HOWLQLQ�UHQJLQLQ�
R]RQODPD� VRQUDVÕQGD� LNLQFL\H� J|UH� oRN� GDKD� NR\X� WXUXQFX� ROGX÷X�� LNLQFL� úLúHQLQ� LVH�
EHOOL� EHOLUVL]� UHQN� GH÷LúWLUGL÷L� J|U�OP�úW�U�� %X� EL]H� NDGH
W�NHWWL÷LPL]L� J|VWHUPLúWLU�� 2]RQODPDQÕQ� DUGÕQGDQ� JD]� \ÕNDPD� úLúHOHULQGHNL� o|]HOWLOHU�
����PO¶OLN�ELU�EHKHUH�ERúDOWÕOPÕú�YH�EXQXQ�LoHULVLQH����PO����1� �������PO�+2SO4/1 l 

saf su) H2SO4�YH���GDPOD�QLúDVWD�LQGLNDW|U�����J�QLúDVWD�����PO�VDI�VX��GDPODWÕOPÕúWÕU��
'DKD� VRQUD� EX� o|]HOWL� NDOÕFÕ� úHIIDIOÕN� VD÷ODQÕQFD\D� NDVDU� 6RG\XP� 7LRV�OIDW�
(Na2S2O3)(0,1 N=12,5 g Na2S2O3����PO� VDI� VX�� LOH� WLWUH� HGLOPLúWLU�� .DOÕFÕ� úHIIDIOÕN�
VD÷ODQGÕ÷Õ� DQGDNL� VDUIL\DW� �PO�� DOÕQDUDN� )RUP�O� ���� JHUH÷LQFH� NDOLEUDV\RQ� VDUIL\DWÕ�
KHVDSODQPÕúWÕU� 



.DOLEUDV\RQ�6DUIL\DWÕ�PJ�G� �7LWUDV\RQ�6DUIL\DWÕ��PO������1������������������Formül 3.1 

 

%X� NDOLEUDV\RQ� KHVDEÕ� GHQH\OHULQ� \DSÕOGÕ÷Õ�P�GGHW� LoHULVLQGH� J�QO�N� RODUDN�
KHVDSODQPÕúWÕU� 

2]RQ� YHULPL� KHVDEÕQGD� LNLQFL� DGÕPGD� LVH� DWÕNVX� o|]HOWLOHULQLQ� R]RQODQPDVÕ�
VÕUDVÕQGD�� DWÕNVX� o|]HOWLVL� WDUDIÕQGDQ� KDUFDQDQ� R]RQ� PLNWDUÕ� WHVSLW� HGLOPLúWLU�� %XUDGD�
R]RQODPD�V�UHVLQFH�DWÕNVX�W�S�Q�Q��]HULQGH�ELULNHQ�JD]�NDUÕúÕPÕ�ELU�ED÷ODQWÕ�ERUXVX�LOH�
ELUELULQH� VHUL� ED÷OÕ� LNL� DGHW� JD]� \ÕNDPD� úLúHVLQGHQ� JHoLULOPLúWLU�� $WÕNVX� o|]HOWLVLQLQ�
LoHULVLQGHQ� UHDNVL\RQD�JLUPHGHQ�EX�VLVWHPH�JHOHQ�R]RQ�JD]Õ�EXUDGD�.,� LOH� UHDNVL\RQD�
JLUPLúWLU�� ���GDNLNDOÕN� DWÕNVX�R]RQODQPDVÕQÕQ� DUGÕQGDQ�� \LQH�JD]� \ÕNDPD� úLúHOHULQGHNL�
o|]HOWLOHU�����PO¶OLN�ELU�EHKHUH�ERúDOWÕOPÕú�YH�bunun içerisine 20 ml (2 N = 55,85 ml 

H2SO4/1 l saf su) H2SO4� YH� �� GDPOD� QLúDVWD� LQGLNDW|U�� ��� J� QLúDVWD����� PO� VDI� VX��
GDPODWÕOPÕúWÕU�� 'DKD� VRQUD� EX� o|]HOWL� NDOÕFÕ� úHIIDIOÕN� VD÷ODQÕQFD\D� NDGDU� 6RG\XP�
Tiosülfat (Na2S2O3)(0,1 N=12,5 g Na2S2O3/500ml saf su) LOH� WLWUH� HGLOPLúWLU�� .DOÕFÕ�
úHIIDIOÕN�VD÷ODQGÕ÷Õ�DQGDNL�VDUIL\DW��PO��DOÕQDUDN�)RUP�O���JHUH÷LQFH�R]RQODPD�VDUIL\DWÕ�
KHVDSODQPÕúWÕU� 

 

2]RQ�6DUIL\DWÕ��PJ�G� ��2]RQ�6DUIL\DWÕ��PO������1����������««��««�Formül 3.2 

 

%X�LúOHP�\DSÕODQ�KHU�GHQH\�VÕUDVÕQGD�WHNUDUODQPÕúWÕU� 
.DOLEUDV\RQ�YH�DWÕN�VX�R]RQODQPDVÕQGDQ�HOGH�HGLOHQ�EX� LNL�VDUIL\DW�GH÷HUL\OH�

��RODUDN�R]RQ�YHULPL�)RUP�O����¶GH�J|VWHULOGL÷L�JLEL�KHVDSODQPÕúWÕU� 
2]RQ� 9HULPL� ��� � �.DOLEUDV\RQ� 6DUIL\DWÕ�PJ�G�-2]RQ� 6DUIL\DWÕ� �PJ�G�������
.DOLEUDV\RQ�6DUIL\DWÕ�Pg/dak)………………………………………...Formül 3.3 

 

������2]RQODPD�LOH�*LGHULOHQ�5HQN�0LNWDUÕQÕQ�+HVDSODQPDVÕ 
 

$WÕNVX� o|]HOWLVLQLQ� R]RQODQPDVÕ� LOH� o|]HOWLGH� ROXúDQ� GHNRORUL]DV\RQ�PLNWDUÕ��
R]RQODPD�|QFHVL�����GDNLND�R]RQODPD�VRQUDVÕ�����GDNLND�R]RQODPD�VRQUDVÕ�YH����GDNLND 
R]RQODPD� VRQUDVÕQGD� DOÕQDQ� QXPXQHOHULQ� 7UDQVPLWWDQV� )RWRPHWUHVLQGH� |Oo�OPHVL� LOH�
WHVSLW� HGLOPLúWLU�� d|]HOWLOHUGH� NDWÕ� PDGGH� J|]OHQPHGL÷LQGHQ� QXPXQHOHU� |Oo�POHUGHQ�
|QFH�KHUKDQJL�ELU�ILOWUHOHPH�LúOHPLQGHQ�JHoLULOPHPLúWLU�� 



3.2.5 Ozonlama ile DekolorizasyondD�.2ø�'H÷LúLPOHULQLQ�7D\LQL 
 

2]RQODPD� |QFHVL� YH� R]RQODPD� VRQUDVÕ� DOÕQDQ� QXPXQHOHULQ� .2ø� |Oo�POHUL�
6WDQGDUW�0HWKRGV� ����'� PHWRGX� LOH� WLWUDV\RQ� \ROX\OD� \DSÕOPÕúWÕU�� øON� RODUDN� \�NVHN�
VÕFDNOÕ÷D� GD\DQÕNOÕ� YH� \DNODúÕN� ��� PO¶OLN�� NDSDNOÕ� FDP� W�SH� ����� RUDQÕQGD� Vaf su ile 

VH\UHOWLOHQ� DWÕNVX� o|]HOWLVL� DOÕQPÕúWÕU�� 'DKD� VRQUD� EXQXQ� LoHULVLQH� ���� PO� 3RWDV\XP�
Dikromat Çözeltisi (K2Cr2O7 çözeltisi)(500 ml saf suda 4,913 g saf K2Cr2O7�o|]�OP�ú��
içine 167 ml konsantre  ve 33,3 g HgSO4 koyularak saf su ile 1000 ml’ye 

tamamODQPÕúWÕU���� ����PO� 6�OILULN�$VLW� o|]HOWLVL� ����� J�$J2SO4 1 kg konsantre H2SO4 

LoLQGH� o|]�OP�úW�U��� HNOHQPLúWLU�� 7�SOHU� NDSDNODUÕ� NDSDWÕODUDN� ELU� DO�PLQ\XP� EOR÷D�
NR\XODUDN�� W�SOHULQ� LoHULVLQGHNL� o|]HOWL\L� ���� �&¶� GH� VDELW� WXWDFDN� úHNLOGH� VÕFDNOÕ÷Õ�
ayarlanaQ�ÕVÕWÕFÕ��]HULQH�DOÕQDUDN�EX�úHNLOGH���VDDW�EHNOHWLOPLúWLU����VDDW�VRQXQGD� W�SOH�
ÕVÕWÕFÕQÕQ��]HULQGHQ�DOÕQDUDN�VR÷XWXOPXúWXU��6R÷X\DQ�W�SOHUH���GDPOD�GHPLU� LQGLNDW|U��
GDPODWÕOPÕú�YH�'HPLU�$PRQ\XP�6�OIDW�o|]HOWLVL� �����0 �����J�)H�1+4)2(SO4)26H2O 

100 ml saI�VXGD�o|]�OP�ú�GDKD�VRQUD� LoHULVLQH����PO�+2SO4 eklenerek saf su ile 500 

PO¶\H� WDPDPODQPÕúWÕU��� LOH� GDPODPD\OD� ROXúDQ� NDKYHUHQJL� UHQJLQ� ND\EROPDGÕ÷Õ� DQD�
NDGDU� WLWUDV\RQ�\DSÕOPÕúWÕU��%X� DQGDNL� VDUIL\DW�)RUP�O� ���µGH� NXOODQÕODUDN�.2ø�GH÷HUL�
KHVDSODQPÕúWÕU� 

 

.2ø��PJ�O�� ��$-B)*M*8000*K/S……………………..…………………..Formül 3.4 

 

$��.|U�%DQ\R�7LWUDV\RQ�6DUIL\DWÕ��PO� 
%��1XPXQH�%DQ\R�7LWUDV\RQ�6DUIL\DWÕ��PO� 
M: Demir Amonyum Sülfat çözeltisinin molaritesi (0,1 M) 

.��1XPXQH�%DQ\R�6H\UHOWPH�2UDQÕ������� 
6��$OÕQDQ�1XPXQH�0LNWDUÕ������PO� 
 

������'HQH\�6RQXoODUÕQÕQ�'H÷HUOHQGLULOPHVL 
 

 dDOÕúPDGD� GHQH\OHU� �� WHNUDUOÕ� RODUDN� \DSÕOPÕúWÕU� YH� YHULOHULQ� LVWDWLVWLNL� RODUDN�
GH÷HUOHQGLULOPHVL�LoLQ�9DU\DQV�$QDOL]L�PRGHOL�NXOODQÕOPÕúWÕU� 
 
 



4 BULGULAR 

 

4.1�5HDNWLI�%R\DUPDGGH�øoHUHQ�$WÕN�6X\XQ�2zonlama Yöntemi ile Renginin 

Giderilmesinde Sürenin Etkisi 

 

 $]R�NURPRIRU�\DSÕVÕQGDNL�6XPLIL[�<HOORZ��*)�ER\DUPDGGHVL�LOH�oHúLWOL�KLGUROL]�
\|QWHPOHULQGH� ��� GDNLNDOÕN� R]RQODPD� V�UHVL� LoHULVLQGH� KHU� ��� GDNLNDGD� DOÕQDQ�
QXPXQHOHULQ�WUDQVPLWWDQV�GH÷HUOHULQGHNL�GH÷LúLPOHU�dL]HOJH����¶�GH�J|VWHULOPLúWLU� 
 

Çizelge 4.6� 6XPLIL[� <HOORZ� �*)� LOH� <DSÕODQ� 2]RQODPDGD� ��¶DU� GDNLND� DUDOÕNODUOD�
gOo�OHQ���7HNUDUOÕ�7UDQVPLWWDQV�GH÷HUOHUL 

KROMOFOR GRUP: 

AZO BOYARMADDE  

2=21/$0$�6215$6,�����10�'$/*$�%2<81'$.ø�75$160ø77$16�
'(ö(5/(5ø� 

 

���dg=(/7ø�ød(5øöø�YH 

g1+ø'52/ø=�3526(6ø ��6(5ø ��6(5ø ��6(5ø 
 10' 20' 30' 10' 20' 30' 10' 20' 30' 

0,4 g Sum Yellow 3GF+3 

g/l Kostik+80ºC 60´ 

�.267ø.� 
74,78 86,99 91,42 77,08 87,19 90,59 72.85 84.68 88.77 

0,4 g Sum Yellow 3GF+20 

g/l Soda+80ºC  60´ 

(SODA) 

86,58 90,71 93,65 82,49 89,50 92,55 72.89 84.70 88.81 

0,4 g Sum Yellow 3GF +3 

g/l Kostik+5 g Soda +80ºC  

60´��.$5,ù,.� 
84,27 89,38 92,75 79,90 85,65 88,85 70.68 80.25 85.45 

0,4 g Sum  

Yellow 3GF 

+80ºC  60´ (KONTROL) 

53,18 93,87 99,74 48,45 86,14 96,51 20.39 78.84 93.31 

0,4 g Sum Yellow 3GF+3 

g/l Kostik+80ºC  60´ + PH7 

�.267ø.� 
32,40 89,86 97,24 21,18 87,23 93,11 20.29 85.65 92.71 

0,4 g Sum Yellow 3GF+20 

g/l Soda+80ºC  60´ + PH7 

(SODA) 

36,02 88,90 92,86 15,93 82,37 89,75 12,91 78.82 86.90 

0,4 g Sum Yellow 3GF+ 3 

g/l Kostik+5 g/l Soda 
28,13 87,79 92,33 12,76 86,14 91,62 11.94 85.29 87.48 



+80ºC  60´+PH7 

�.$5,ù,.� 
0,4 g Sum Yellow 3GF+3 

g/l Kostik+98C 180´ 

�.267ø.� 
72,98 87,34 94,51 74,95 87,13 92,57 72.82 84.29 89.42 

0,4 g Sum Yellow 3GF+20 

g/l Soda+98C 180´ (SODA) 
82,53 91,25 96,24 81,51 90,15 94,31 78.64 85.82 89.46 

0,4 g Sum Yellow 3GF+ 3 

g/l Kostik +5 g/l Soda 

+98C 180´��.$5,ù,.� 
87,23 91,92 95,11 88,06 92,59 95,75 84.36 89.28 91.69 

0,4 g Sum  

Yellow 3GF 

+98C 180´ (KONTROL) 

49,04 86,32 98,30 30,96 73,75 94,07 40.95 76.22 93.88 

0,4 g Sum Yellow 3GF+3 

g/l Kostik��62ö8. 

�.267ø.� 
79,28 92,18 96,70 76,95 91,10 96,34 72.84 86.95 92.24 

0,4 g Sum Yellow 3GF+20 

g/l Soda 62ö8. (SODA) 
82,53 90,27 92,67 80,06 89,74 93,27 77.64 87.28 90.16 

0,4 g Sum Yellow 3GF+3 

g/l Kostik+5 g/l Soda 

62ö8.��.$5,ù,.� 
83,09 91,35 94,24 80,42 89,48 92,79 80.24 87.57 90.11 

0,4 g Sum  

Yellow 3GF  

62ö8. (KONTROL) 

31,38 90,47 96,96 29.49 86.51 92.28 26.92 82.21 93.39 

 

 
Ozonlama süresi olarak seçilen 30 dakika boyunca her 10 GDNLNDOÕN�DUDOÕN�LoLQ�% 

WUDQVPLWWDQV�GH÷HUOHUL�ùHNLO�����-4.12’ da her bir ön-KLGUROL]H�SURVHVL�LoLQ�J|VWHULOPLúWLU� 
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 ùHNLO������+LGUROL]�HGLOPHPLú�o|]HOWLOHUGH�]DPDQD�ED÷OÕ����WUDQVPLWWDQV�GH÷HUOHUL� 
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ùHNLO���������&¶GD����GDNLND�KLGUROL]�HGLOPLú�o|]HOWLOHUGH�]DPDQD�ED÷OÕ����WUDQVPLWWDQV�
GH÷HUOHUL 
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ùHNLO� ����� ���&¶� GD� ���� GDNLND� KLGUROL]� HGLOPLú� o|]HOWLOHUGH� ]DPDQD� ED÷OÕ� � ��
WUDQVPLWWDQV�GH÷HUOHUL 
 

 ùHNLO� ����-4.12’ da göVWHULOHQ� GHQH\� VRQXoODUÕQGDQ�� R]RQODPD� V�UHVL� X]DGÕNoD�
UHQN�JLGHULPL�RUDQÕQÕQ�DUWWÕ÷Õ�J|U�OPHNWHGLU� 

30 GDNLNDOÕN�R]RQODPD�LúOHPL�VRQXFXQGD�E�W�Q�QXPXQHOHU�\DNODúÕN����¶OLN�ELU�
WUDQVPLWWDQV�GH÷HULQH�XODúPDNWD��UHQN�JLGHULPL�QXPXQH�WLSLQGHQ�ED÷ÕPVÕ]�RODUDN�bütün 

QXPXQHOHU�LoLQ�ELUELULQH�\DNÕQ�YH�oRN�L\L�oÕNPDNWDGÕU� 
5HQN�JLGHULPL�KÕ]Õ�LON����GDNLNDGD�HQ�\�NVHN�ROPDNWD����-20. GDNLNDODU�DUDVÕQGD�

\DYDúODPDNWD�YH����GDNLNDGDQ�VRQUD�L\LFH�D]DOPDNWDGÕU� 
7�P�GHQH\OHU�LoLQ���UHQN�JLGHULPLQL�GH÷HUVHO�RODUDN�D\QÕ�JUDILNWH�ùHNLO�����¶�GH�

görülmektedir. 
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ùHNLO����� Tüm deneyler için % renk gideriminin�GH÷HUVHO�RODUDN�J|VWHULPL 
 

�.���&���'������J�6XP�<HOORZ��*)���J�O�.RVWLN����&������.267ø.� 
20S 80C 60D: 0,4 g Sum Yellow 3GF+20 g/l Soda+80ºC  60´ (SODA) 

�.��6���&���'������J�6XP�<HOORZ��*)����J�O�.RVWLN���J�6RGD�����&�������.$5,ù,.� 
80C 60D: 0,4 g Sum Yellow 3GF+80ºC  60´ (KONTROL) 

�.���&���'�3+�������J�6XP�<HOORZ��*)���J�O�.RVWLN����&��������3+���.267ø.� 
20S 80C 60D PH7: 0,4 g Sum Yellow 3GF+20 g/l Soda+80ºC  60´ + PH7 (SODA) 

�.��6���&���'�3+�������J�6XP�<HOORZ��*)����J�O�.RVWLN���J�O�6RGD�����&������3+���.$5,ù,.� 
�.���&����'������J�6XP�<HOORZ��*)���J�O�.RVWLN���&�������.267ø.� 
20S 98C 180D: 0,4 g Sum Yellow 3GF+20 g/l Soda+98C 180´ (SODA) 

3K 5S ��&����'������J�6XP�<HOORZ��*)����J�O�.RVWLN����J�O�6RGD����&�������.$5,ù,.� 
98C 180D: 0,4 g Sum Yellow 3GF+98C 180´ (KONTROL) 

�.�62ö8.������J�6XP�<HOORZ��*)���J�O�.RVWLN��62ö8.��.267ø.� 
��6�62ö8.������J�6XP�<HOORZ��*)����J�O�6RGD�62ö8.��62'$� 
�.��6�62ö8.������J�6XP�<HOORZ��*)���J�O�.RVWLN���J�O�6RGD�62ö8.��.$5,ù,.� 
62ö8.������J�6XP�<HOORZ��*)�62ö8.��.21752/� 
 



4.��5HDNWLI�%R\DUPDGGH�øoHUHQ�$WÕN�6X\XQ�2]RQODPD�<|QWHPL�LOH�5HQJLQLQ�
*LGHULOPHVLQGH�$ONDOL�dHúLGLQLQ�(WNLVL 
 

ùHNLO� 4.10-4.12’ da dikkat çeken verilerden birisi, her bir seri için kontrol 

QXPXQHOHULQLQ� EDúODQJÕo� UHQN� JLGHULPL� RUDQÕQÕQ� G�ú�N� ROPDVÕGÕU�� EXQXQOD� ELUOLNWH�
NRQWURO� QXPXQHOHUL� ���GDNLNDGDQ� LWLEDUHQ� GL÷HU� DONDOL� LODYH� HGLOPLú� QXPXQHOHULQ� UHQN�
JLGHULPL� RUDQODUÕQÕ� \DNDODPDNWD� YH� ��� GDNLNDOÕN� LúOHP� VRQXFXQGD� \DNODúÕN� D\QÕ� UHQN�
giderimi seviyelerini vermektediU�� %X� GXUXPXQ� DoÕNODPDVÕ� ùHNLO� ����’de verilen pH 

GH÷HUOHULQGH� \DWPDNWDGÕU��2]RQXQ� UHDNVL\RQODUÕQÕQ� VRQ�GHUHFH�S+�ED÷ÕPOÕ� � ROGX÷X�YH�
direkt (asidik ortam) ve indirekt (alkali ortam) olmak üzeUH� LNL� WLS� UHDNVL\RQ�ROXúWX÷X�
EHOLUWLOPLúWL�� �$ODWRQ� YH� GL÷�-������ +VX� YH� GL÷�-2001, Muthukumar ve Selvakumar-

������ 6]S\UNRZLF]� YH� GL÷�-������ 6HYLPOL� YH� 6DUÕND\D-2002) Kontrol numunelerinde 

RUWDP� EDúODQJÕoWD� Q|WU� ROGX÷X� LoLQ� UHDNVL\RQ� KÕ]Õ� G�ú�NW�U�� $QFDN� ozonlama prosesi 

VRQXFX� NRQWURO� o|]HOWLOHULQLQ� S+¶ODUÕ� G�úP�ú� �ùHNLO� 4.14�� YH� UHDNVL\RQ� HWNLQOL÷L�
DUWPÕúWÕU�� (OEHWWHNL� Q|WU� NRQWURO� QXPXQHOHULQGH� ��� GDNLND� VRQXQGD� XODúÕODQ� DONDOL�
EDQ\RODUOD�NÕ\DVODQDELOLU�UHQN�JLGHULPL�VRQXoODUÕQGDQ�R]RQODPDQÕQ�Q|WU�RUWDPda da iyi 

VRQXoODU� YHUGL÷L� úHNOLQGH� ELU� JHQHOOHPH� \DSPDN� GR÷UX� ROPD]�� o�QN�� GHQH\OHUGH�
ER\DUPDGGH� VDI� VXGD� o|]�OP�ú� YH� EDúND� KHUKDQJL� ELU� NLP\DVDO� PDGGH� LODYHVL�
\DSÕOPDPÕúWÕU�� SUDWLNWH� EDQ\RGD� EXOXQDELOHFHN� GL÷HU� NLP\DVDO� PDGGHOHU� S+¶ÕQ� EX�
deneylerde  oldu÷X�úHNLOGH�Q|WUGHQ�DVLGL÷H�G�úPHVLQL�GROD\ÕVÕ\OD�R]RQ�UHDNVL\RQODUÕQÕQ�
KÕ]ODQPDVÕQÕ�HQJHOOH\HELOLUOHU� 
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ERROR: undefined
OFFENDING COMMAND: GpPBeg

STACK:

0 
0 
0 
0 
0 
0 
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