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.RRUGLQDV\RQ�NLP\DVÕQGD� OLJDQG�RODUDN�NXOODQÕODQ��D]RPHWLQ� �&+ 1��JUXEX
içeren ve genel olarak RCH=NRÕ� JHQHO� IRUP�O�\OH� J|VWHULOHQ� ELOHúLNOHUH� ³6FKLII
%D]Õ´� GHQLU�� 6FKLII� ED]ODUÕ�� SULPHU� DPLQOHUOH� NDUERQLO� ELOHúLNOHULQLQ
NRQGHQVDV\RQXQGDQ�HOGH�HGLOHQ�ELOHúLNOHUGLU��6FKLII�ED]ODUÕ�L\L�ELU�D]RW�GRQ|U�OLJDQGÕ
RODUDN�WD�ELOLQPHNWHGLU��$PRQ\DN�LOH�HOGH�HGLOHQ�6FKLII�ED]ODUÕ�GD\DQÕNOÕ�GH÷LOGLU�YH
EHNOHWLOGL÷LQGH�SROLPHUOHúHELOLU�

6FKLII�ED]ODUÕQGDNL�D]RPHWLQ�JUXEXQXQ�HQ�NDUDNWHULVWLN�|]HOOLNOHUGHQ�ELULVL�GH
PHWDOOHUOH�NRPSOHNV�WHúNLO�HWPHVLGLU��.DWÕ�GHVWHN��]HULQGH�6FKLII�ED]Õ�ROXúXPX�YH\D
|QFHGHQ�ROXúWXUXODQ�6FKLII�ED]ODUÕQÕQ�NDWÕ�GHVWH÷H�WXWWXUXOPDVÕ�ROGXNoD�LOJL�oHNLFLGLU�
.DWÕ� GHVWH÷H� WXWWXUXOPXú� 6FKLII� %D]ODUÕ� YH� EXQODUÕQ� PHWDO� NRPSOHNVOHUL�
hidrojenasyon, oksidasyon, izomerizasyon, epoksidasyon ve kükürt içeren

KLGURNDUERQODUGDQ� N�N�UG�Q� X]DNODúWÕUÕOPDVÕ� JLEL� EHOLUOL� RUJDQLN� UHDNVL\RQODUÕQ
NDWDOL]OHQPHVL��IDUNOÕ�o|]�F��VLVWHPOHULQGHNL�PHWDO� L\RQODUÕQÕQ�VHoLFL�HNVWUDNVL\RQX�
SURWHLQOHULQ� VDIODúWÕUÕOPDVÕ�� DWÕN� VXODUGDNL� D÷ÕU� PHWDO� L\RQODUÕQÕQ� \D� GD� RUJDQLN
NLUOHWLFLOHULQ�X]DNODúWÕUÕOPDVÕ�JLEL�oRN�oHúLWOL�X\JXODPD�DODQODUÕQD�VDKLSWLUOHU��$\UÕFD
VRQ� ]DPDQODUGD� \DSÕODQ� oDOÕúPDODUGD� ED]Õ� EDNWHULOHUH� NDUúÕ� DQWLPLNUREL\DO
DNWLYLWHOHULQLQ�ROGX÷X�WHVSLW�HGLOPLúWLU���6HULQ�YH�GL÷���������

�����6FKLII�%D]ODUÕ

øON� NH]� ����¶WH� � 6FKLII� � WDUDIÕQGDQ� ELU� SULPHU� DPLQ� YH� ELU� � DNWLI� NDUERQLO
JUXEXQXQ� NRQGHQVDV\RQXQGDQ� HOGH� HGLOHQ� 6FKLII� ED]ODUÕQÕQ� ROXúXP�PHNDQL]PDODUÕ
YH�NRPSOHNV�ROXúWXUPD�|]HOOLNOHUL�ROGXNoD�JHQLú�oDSOÕ� LQFHOHQPLúWLU��$PLQRWL\ROOHU�
o-aminofenoller, α-amino asitler ve aminoalkollere asetil aseton veya salisilaldehit

NDWÕOPDVÕQGDQ�W�UHWLOPLú�6FKLII�ED]ODUÕ�EXOXQPDNWDGÕU��øNL]OHU��������
6FKLII� ED]ODUÕQÕQ� ROGXNoD� NDUDUOÕ� ��� �� YH\D� �� KDONDOÕ� NRPSOHNVOHU

ROXúWXUDELOPHVL� LoLQ�� D]RPHWLQ� JUXEXQD� P�PN�Q� ROGX÷X� NDGDU� \DNÕQ� YH� \HU



GH÷LúWLUHELOLU� KLGURMHQ� DWRPXQD� VDKLS� LNLQFL� ELU� IRQNVL\RQHO� JUXEXQ� EXOXQPDVÕ
JHUHNOLGLU�� %X� OLJDQGODU� NRRUGLQDV\RQ� ELOHúL÷LQLQ� ROXúXPX� VÕUDVÕQGD�PHWDO� L\RQXQD
bir veya daha çok elektron çifti vermektedir. Bu grup tercihen hidroksil grubudur

�3DWDL�� ������� 6FKLII� ED]ODUÕ� 5&+ 15Õ genel formülüyle de gösterilebilir, bu

formülde R ve RÕ alkil veya aril sübstitüentleridirler.

$OGHKLWOHULQ� SULPHU� DPLQOHUOH� UHDNVL\RQD� JLUPHVL\OH� ROXúDQ� 1�V�EVWLW�H
LPLQOHU� NDUDUVÕ]GÕU�� $QFDN� D]RPHWLQ� YH\D� 6FKLII� ED]ODUÕ� GHQLOHQ� YH� DURPDWLN
DOGHKLWOHUGHQ�ROXúDQ�1�V�EVWLW�H�LPLQOHUGH�LNLOL�ED÷�LoHUHQ�NDUERQ�DWRPX��]HULQGH�ELU
YH\D� LNL� DULO� JUXEX� EXOXQGX÷XQGDQ�� EX� ELOHúLNOHU� UH]RQDQV� QHGHQL\OH� NDUDUOÕGÕUODU�
Azot atomu üzerinde alkil grubu yerine aril grubu içeren azometinler daha da

NDUDUOÕGÕUODU��2VND\��������
6FKLII�ED]ODUÕQÕQ�YH�PHWDO�NRPSOHNVOHULQLQ�NXOODQÕP�VDKDVÕ�ROGXNoD�JHQLúWLU�

6RQ� ]DPDQODUGD� \DSÕODQ� oDOÕúPDODUGD� ED]Õ� EDNWHULOHUH� NDUúÕ� DQWLPLNUREL\DO
DNWLYLWHOHULQLQ� ROGX÷X�0Q� YH� 5X� úHODWODUÕQÕQ� |]HO� NRúXOODU� DOWÕQGD� VX\XQ� IRWROL]LQL
NDWDOL]OHGL÷L�� )H�,,�� L\RQXQXQ� 6FKLII� ED]Õ� úHODWODUÕ� NDWDOL]|U� RODUDN� NDWRGLN� RNVLMHQ
LQGLUJHQPHVLQGH�EDúDUÕ�LOH�NXOODQÕODELOHFH÷L�WHVSLW�HGLOPLúWLU��%LUELoHU��������

�������6FKLII��%D]ODUÕQÕQ�6HQWH]L

6FKLII� ED]ODUÕ� SULPHU� DPLQ� JUXEX� LoHUHQ� ELOHúLNOHUH� DURPDWLN� YH\D� DOLIDWLN
DOGHKLW� � ELOHúLNOHULQLQ� NDWÕODUDN� VX� D\UÕOPDVÕ� VRQXFX� HOGH� HGLOHELOLU�� gUQH÷LQ
aminotioller , o-aminofenoller, α-amino asitler ve amino alkollere asetilaseton veya

VDOLVLODOGHKLW�YH�EHQ]HUOHULQLQ�NDWÕOPDVÕ�LOH�HOGH�HGLOHELOLU��ùHNLO�������
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ùHNLO�������6FKLII�ED]ODUÕQÕQ�VHQWH]L
$PRQ\DN� LOH� HOGH� HGLOHQ�6FKLII� ED]ODUÕ� GD\DQÕNOÕ� GH÷LOGLU� YH�EHNOHWLOGL÷LQGH

SROLPHUOHúHELOLU�� $QFDN� DPRQ\DN� \HULQH� SULPHU� DPLQOHU� NXOODQÕOGÕ÷ÕQGD� GDKD
GD\DQÕNOÕ�ELOHúLNOHU�HOGH�HGLOHELOLU�

.DUERQLO� ELOHúLNOHUL\OH� SULPHU� DPLQOHULQ� UHDNVL\RQXQGDQ� HOGH� HGLOHQ� 6FKLII
ED]ODUÕQÕQ� ROXúXPXQXQ�PHNDQL]PDVÕ� � � LNL� EDVDPDNOÕGÕU�� %LULQFL� EDVDPDNWD�� SULPHU
DPLQOH�NDUERQLO�JUXEXQXQ�NRQGHQVDV\RQXQGDQ�ELU�NDUELQRODPLQ�DUD�ELOHúL÷L�PH\GDQD
JHOLU��øNLQFL�EDVDPDNWD�LVH�EX�NDUELQRODPLQ�DUD�ELOHúL÷LQLQ�GHKLGUDWDV\RQX�VRQXFXQGD
6FKLII�ED]Õ�ROXúXU�

��%DVDPDN��NDWÕOPD
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$PRQ\DN��DPLQOHU�YH�GL÷HU�EHQ]HU�ELOHúLNOHU� D]RW�DWRPXPGD�RUWDNODQPDPÕú
HOHNWURQ� LoHULUOHU� YH� NDUERQLO� NDUERQXQD� NDUúÕ� Q�NOHRILO� RODUDN� GDYUDQÕUODU�
5HDNVL\RQGD� LON� ROXúDQ� G|UW\�]O�� NDWÕOPD� �U�Q�� ELU� \DUÕ� DVHWDOH� EHQ]HU�� DQFDN
RNVLMHQOHUGHQ�ELULVLQLQ� �\HULQH�1+�JHoPLúWLU�� øPLQOHU�RNVLMHQ� \HULQH�±15�JUXEXQXQ
JHoWL÷L� NDUERQLO� ELOHúLNOHULQH� EHQ]HUOHU�� %XQODU� ED]Õ� EL\RNLP\DVDO� WHSNLPHOHUGH�
|]HOOLNOH� SHN� oRN� HQ]LPGH� EXOXQDQ� DPLQR� JUXEXQD� NDUERQLO� ELOHúLNOHULQLQ
ED÷ODQPDVÕQGD�|QHPOL�DUD��U�QOHULGLUOHU�



.DUERQLO�ELOHúLNOHUL�LOH�SULPHU�DPLQOHULQ�NRQGHQVDV\RQXQGDQ�ROXúDQ�1�DONLO
YH\D� DULO� V�EVWLW�H� LPLQ� \DSÕVÕQGDNL� 6FKLII� ED]ODUÕQÕQ� NRQGHQVDV\RQXQGD� UHDNVL\RQ
GHQJHVL�VXOX�YH�NÕVPHQ�VXOX�o|]HOWLOHUGH�E�\�N�|Oo�GH�KLGUROL]H�ND\PD\D�\DWNÕQGÕU�

.RQGHQVDV\RQODU� JHQHOOLNOH� VX\XQ� D]HRWURS� WHúNLOL� LOH� GHVWLODV\RQ� \ROX\OD
RUWDPGDQ� X]DNODúWÕUÕODELOGL÷L� o|]�F�OHUGH� \DSÕOÕU�� α-Pozisyonunda bir sübstitüent

WDúÕPD\DQ� DOGHKLWOHU� oR÷X� ]DPDQ� DPLQOHUOH� EDúDUÕOÕ� NRQGHQVDV\RQ� \DSDPD]ODU�
d�QN��� EX� GXUXPODUGD� EDúODQJÕoWD� ROXúPXú� LPLQOHU� GDKD� VRQUD� GLPHUL]DV\RQ� YH\D
SROLPHUL]DV\RQ� UHDNVL\RQODUÕQD� G|Q�úHELOLUOHU�� 7HUVL\HU� DONLO� JUXSODUÕQD� VDKLS
DPLQOHUOH�DOLIDWLN�DOGHKLWOHU�EDúDUÕOÕ�NRQGHQVDV\RQD�X÷UDUODU�

α�3R]LV\RQXQGD�GDOODQPÕú�EXOXQDQ�DOLIDWLN�DOGHKLWOHU�DPLQOHUOH�L\L�ELU�YHULPOH
NRQGHQVH�ROXUODU��7HUVL\HU�DOLIDWLN�DOGHKLWOHU�RGD�VÕFDNOÕ÷ÕQGD�KHPHQ�KHPHQ�NDQWLWDWLI
PLNWDUODUGD�LPLQ�YHULUOHU��$URPDWLN�DOGHKLWOHU��UHDNVL\RQOD�WHúHNN�O�HGHQ�VX\XQ�oR÷X
NH]�X]DNODúWÕUÕOPDVÕ�JHUHNPHNVL]LQ�NRQGHQVDV\RQ�\DSDELOLUOHU�

øPLQ� YHUPHN� KXVXVXQGD� NHWRQODU� DOGHKLWOHUGHQ� GDKD� D]� UHDNWLIWLUOHU�� $VLW
NDWDOL]L� NXOODQDUDN� \�NVHN� UHDNVL\RQ� VÕFDNOÕ÷ÕQGD� YH� oRN� X]XQ� UHDNVL\RQ� V�UHVLQGH
WHúHNN�O� HGHQ� VX\XQ� X]DNODúWÕUÕOPDVÕ\OD�� L\L� YHULPOH� 6FKLII� ED]ODUÕ� HOGH� HGLOHELOLU�
.HWRQODUÕQ� GDKD� D]� UHDNWLI� ROXúODUÕ�� DOGHKLWOHUH� QD]DUDQ� VWHULN� EDNÕPGDQ� HQJHOOL� ELU
\DSÕGD�ROPDVÕ\OD�DoÕNODQDELOLU�
  øPLQOHULQ� KLGUROL]� YH� NRQGHQVDV\RQ� KÕ]ODUÕQD� DVLWLQ� HWNLVLQGHQ�� PHNDQL]PD
KDNNÕQGD� oRN� VD\ÕGD� LSXFX� oÕNDUÕOPÕúWÕU�� *HQHO� RODUDN� NRQGHQVDV\RQ�� KLGUROL]� YH
DOGRO�NRQGHQVDV\RQXQGDQ� VDNÕQPDN� LoLQ�RUWD�ED]LN� o|]HOWLOHUGH� �NDWDOL]VL]��pH’dan

ED÷ÕPVÕ]� ELU� UHDNVL\RQ� J|VWHULU�� 1|WUDO� YH� DVLGLN� o|]HOWLOHUGH� LVH� DVLW� NDWDOL]OL� ELU
reaksiyon gösterir. Orta derecede asidik çözeltilerde hem hidroliz hem de

NRQGHQ]DV\RQ� KÕ]Õ� DVLGLWHQLQ� DUWPDVÕ\OD� DUWDU�� øPLQOHULQ� WHúHNN�O�QGH� NXYYHWOL
DVLWOHUGHQ�NDoÕQÕOPDOÕGÕU��d�QN��]D\ÕI�DVLWOHUOH�L\L�VRQXoODU�DOÕQDELOPHNWHGLU�

$URPDWLN�DPLQOHULQ�SDUD�SR]LV\RQXQGD�HOHNWURQ�oHNLFL�V�EVWLW�HQWOHU�WDúÕPDVÕ
DURPDWLN�DOGHKLWOHUOH�UHDNVL\RQ�KÕ]ÕQÕ�G�ú�U�U��$\QÕ�úH\�DURPDWLN�DOGHKLWOHUOH�ROXUVD
UHDNVL\RQ� KÕ]Õ� \�NVHOLU�� $URPDWLN� DOGHKLWOHU� YH� NHWRQODU� ROGXNoD� NDUDUOÕ� D]RPHWLQ
ED÷Õ� ROXúWXUDELOLUOHU�� $]RPHWLQOHU� DQWL� L]RPHUOHUL� KDOLQGH� ROXúXUODU�� $QFDN� EX



L]RPHUOHU� DUDVÕQGDNL� HQHUML� IDUNODUÕQÕQ� oRN� G�ú�N� ROPDVÕ�� EXQODUÕQ� L]RODV\RQXQX
KHPHQ�KHPHQ�LPNkQVÕ]�NÕODU��ùHQHU��������

�������6FKLII�%D]ODUÕQÕQ�$GODQGÕUÕOPDVÕ

6FKLII� ED]ODUÕQÕQ� OLWHUDW�UOHUGH� IDUNOÕ� úHNLOOHUGH� DGODQGÕUÕOPDODUÕQD
UDVWODQPDNWDGÕU�� $URPDWLN� \DSÕGDNL� ELOHúLNOHULQ� ELUoR÷X� VDOLVLODOGHKLW� YH� W�UHYL
ELOHúLNOHUGHQ� VHQWH]OHQGL÷L� LoLQ� EX� ELOHúLNOHU� VDOLVLODOGLPLQ�� EHQ]LOLGHQDPLQ�� LPLQR
YH\D� VDOLVLOLGHQ� DQLOLQ� úHNOLQGH� DGODQGÕUÕOPDNWDGÕU�� $úD÷ÕGD� ED]Õ� 6FKLII� ED]Õ� W�U�
ELOHúLNOHULQ�NLP\DVDO�\DSÕVÕ�YH�DGODUÕ�YHULOPLúWLU��ùHNLO�������
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ùHNLO������6FKLII�ED]ODUÕQÕQ�DGODQGÕUÕOPDVÕ
( a ) 3-metoksisalisiliden-2-aminotiofenol

( b )  N-(Pridil)-3-metoksi-4-hidroksi-5-nitrobenzaldiimin

( c ) Bis(N-metilsalisilaldimino)Ni(II)

�������6FKLII�%D]ODUÕQÕQ��0HWDO�.RPSOHNVOHUL

.RRUGLQDV\RQ� ELOHúLNOHUL� VHQWH]LQGH� OLJDQG� RODUDN� NXOODQÕODQ� 6FKLII� ED]ODUÕ
NRQXVX\OD� ELUoRN� ELOLP� DGDPÕ� LOJLOHQPLú� YH� oHúLWOL� NRPSOHNVOHU� HOGH� HWPLúOHUGLU�
6FKLII� ED]ODUÕQÕQ� \DSÕODUÕQGD�RNVRNURP�JUXSODU�EXOXQGX÷X� WDNGLUGH�� EXQODUGDQ� HOGH
HGLOHQ�PHWDO�NRPSOHNVOHUL�UHQNOL�PDGGHOHU�ROGXNODUÕQGDQ�ER\D�HQG�VWULVLQGH�|]HOOLNOH
WHNVWLO� ER\DFÕOÕ÷ÕQGD� SLJPHQW� ER\DU� PDGGHVL� RODUDN� NXOODQÕOPDNWDGÕU�� 6FKLII� ED]Õ
NRPSOHNVOHULQLQ� DQWLNDQVHU� DNWLYLWH� J|VWHUPHVLQGHQ� GROD\Õ� WÕS� G�Q\DVÕQGDNL� |QHPL
JLGHUHN� DUWPDNWDGÕU�� $URPDWLN� DPLQOHULQ� 6FKLII� ED]Õ� NRPSOHNVOHUL� |]HOOLNOH
NHPRWHUDSL�DODQÕQGD��ED]Õ�NLP\DVDO�UHDNVL\RQODUGD�oHúLWOL�VXEVWUDWODUD�RNVLMHQ�WDúÕ\ÕFÕ
RODUDN�NXOODQÕOPDNWDGÕU����6FRYLOO�YH�GL÷���������

$PLQ� YH�YH\D� NDUERQLO� ELOHúLNOHUL� EHúOL� YH\D� DOWÕOÕ� úHODW� ROXúWXUDELOHFHN� ELU
\DSÕ\D�VDKLS�LVHOHU��PHWDO�L\RQX\OD�NDUDUOÕ�ELOHúLN�\DSDELOLUOHU��0HWDO�úHODW�WHúHNN�O�
ELUoRN�|QHPOL�EL\RORMLN�LúOHYOHUGH�\HU�DOPDNWDGÕU��.RPSOHNV�ELOHúLNOHULQLQ�|]HOOLNOHUL
NXOODQÕODQ� OLJDQG� YH� PHWDO� L\RQXQD� ED÷OÕ� RODUDN� GH÷LúPHNWHGLU�� .RPSOHNV
ROXúXPXQGD� NXOODQÕODQ� PHWDO� L\RQXQXQ� E�\�NO�÷��� \�N�� YH� L\RQODúPD� JHULOLPL
NRPSOHNVLQ� NDUDUOÕOÕ÷ÕQÕ� HWNLOHPHNWHGLU�� $\UÕFD� OLJDQGODUÕQ� NRPSOHNVOHUL� WDUÕP
VDKDVÕQGD� SROLPHU� WHNQRORMLVLQGH� SROLPHUOHU� LoLQ� DQWL�VWDWLN� PDGGH� RODUDN� YH
\DSÕODUÕQGDNL� ED]Õ� JUXSODUÕQ� |]HOOLNOHULQGHQ� GROD\Õ� GD� � ER\D� HQG�VWULVLQGH
NXOODQÕOPDNWDGÕU� �$OODQ� YH� GL÷��� ������� -DFN�%HDQ� �UHD]� HQ]LPL� YH� ED]Õ� KLGURMHQD]
HQ]LPOHUL��LoHULVLQGH�oRN�D]�PLNWDUGD�6FKLII�ED]Õ�1L�,,��NRPSOHNVOHULQH�UDVWODQPÕúWÕU
�&RVWDPDJQD�YH�GL÷���������



*HoLú�PHWDO�L\RQODUÕ�LOH�V�EVWLW�H��YH�DQV�EVWLW�H�R�DPLQRIHQRO�YH���V�EVWLW�H
VDOLVLODOGHKLWWHQ�W�UHWLOHQ�6FKLII�ED]ODU�LQFHOHQGL÷LQGH��&X�,,��NRPSOHNVLQLQ�\DSÕVÕQÕQ
GLPHU�ROGX÷X�J|U�O�U��ùHNLO������

ùHNLO�������6FKLII�ED]Õ�%DNÕU�NRPSOHNVLQLQ�GLPHU�KDOL�

*|OF��YH�GL÷HUOHUL� �������\DSWÕNODUÕ�oDOÕúPDGD�\HQL�SROLGHQWHW�6FKLII�ED]ODUÕ
LOH� EXQODUÕQ� &G�,,�� YH� &X�,,�� NRPSOHNVHULQL� VHQWH]OHPLúOHUGLU�� 6HQWH]OHGLNOHUL
ELOHúLNOHULQ� NDUDUOÕOÕN� VDELWOHULQL�� SRWDQVL\RPHWULN� |Oo�POHULQL� YH� EL\RORMLN
DNWLYLWHOHULQL�LQFHOHPLúOHUGLU��*|OF��YH�GL÷���������
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 X = H

Y = OH

 R1, R2, R3 = H, Br, OH, C(CH3)3, CH3

ùHNLO�������3ROLGHQWDW�6FKLII�ED]ODUÕ

%LUDGDU�YH�GL÷HUOHUL���������VXEVWLW�H�EHQ]DOGHKLW� LOH�PRQR�YH\D�GLDPLQOHULQ
NRQGHQ]DV\RQXQGDQ�ROXúDQ�ELU�oRN�6FKLII�ED]Õ�VHQWH]OH\HUHN��GLPHWLOGLNORURVLODQ�LOH
PHWDO� NRPSOHNVOHULQL� HOGH� HWPLúOHUGLU�� 6HQWH]OHQHQ� ELOHúLNOHULQ� \DSÕODUÕQÕ
VSHNWURVNRSLN�\|QWHPOHUOH�D\GÕQODWPÕúODUGÕU��%LUDGDU�YH�GL÷��������
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ùHNLO�������6L�NRPSOHNVL�ROXúWXUXODQ 6FKLII�ED]ODUÕ
( a ) di-salisiliden-p,p’-diamino difenil-metan

( b )  di-salisiliden-o-fenilendiamin

�������0HWDO�.RPSOHNVOHULQLQ�.DUDUOÕOÕ÷Õ

%D]Õ� KDOOHUGH� OLJDQGÕQ� GXUXPX� NDUDUOÕ� ELU� NRPSOHNVLQ� ROXúPDVÕQÕ� |QOHU� YH
NDUDUVÕ]� YH\D� D]� NDUDUOÕ� ELOHúLNOHU� PH\GDQD� JHOLU�� 1LVSHWHQ� ]D\ÕI� PHWDO
NRPSOHNVOHULQLQ�PH\GDQD�JHOPHVL�YH�D\UÕúPDVÕ�PHWDO�HQ]LP�VLVWHPOHULQLQ�NLP\DVÕQD
EHQ]HPHNWHGLU�� 0HWDO� NRPSOHNVOHULQLQ� NDUDUOÕOÕ÷ÕQD� HWNL� HGHQ� EDúOÕFD� IDNW|UOHU
DúD÷ÕGD�EHOLUWLOPLúWLU�

D��'RQ|U�YH�DNVHSW|U�DWRPODUÕQ�QLVSL�NDUDUOÕOÕ÷Õ
E��ùHODW�HWNLVL
F��ùHODW�KDONDODUÕQÕQ�úHNLO�YH�E�\�NO�÷�



D��'RQ|U�YH�$NVHSW|U�$WRPODUÕQ�1LVSL�.DUDUOÕOÕ÷Õ

0HWDO� L\RQODUÕ� /HZLV� DVLWOHUL� ROGX÷XQGDQ�� GRQ|U� DWRPXQ� ED]LN� J�F�� PHWDO
GRQ|U�DWRP�ED÷ÕQD�X\JXQ�ROPDOÕGÕU��'RQ|U�DWRP��PHWDO�L\RQX�LOH�ELUOLNWH�J|]�|Q�QH
DOÕQPDOÕGÕU��$NVHSW|U�PHWDO�L\RQODUÕQÕQ�YHUGL÷L�NRPSOHNVOHU��D]RW��RNVLMHQ�YH�IORU�JLEL
GDKD� N�o�N� GRQ|U� DWRPOX� NDUDUOÕ� NRPSOHNVOHU� YH� IRVIRU�� V�OI�U� YH� NORU� JLEL� GDKD
E�\�N� GRQ|U� DWRPOX� NDUDUOÕ� NRPSOHNVOHU� RODUDN� LNL� VÕQÕID� E|O�QHELOLU�� %LUNDo� IDUNOÕ
GRQ|U�DWRP�� LKWLYD�HGHQ�ELU� OLJDQG�EXOXQGXUDQ�NRPSOHNVOHU� LoLQ��EDVLW�ELU�VÕQÕIODPD
\DSPDN�oRN�\DUDUOÕ�ELU�\RO�GH÷LOGLU�

E��ùHODW�(WNLVL

%LUoRN� NDQWLWDWLI� oDOÕúPD� PHWDO�úHODW� NRPSOHNVOHULQLQ� EHQ]HU� PRQRGHQWDW
OLJDQGODUGDQ� GDKD� ID]OD� NDUDUOÕOÕ÷D� VDKLS� ROGX÷XQX� J|VWHUPHNWHGLU�� ùHODW� KDONDODUÕ
EDVLW� V�EVWLW�V\RQ� UHDNVL\RQXQD� J|UH�PHWDO� NRPSOHNVOHULQLQ� NDUDUOÕOÕ÷ÕQÕ� D]DOWPDGD
|QHPOL�ELU�URO�R\QDUODU��&R��,,,��DPLQ�NRPSOHNVOHUL�LQHUW�ROPDVÕQD�UD÷PHQ��EHQ]HU�&R
�,,��YH�1L��,,��NRPSOHNVOHUL�LQHUW�GH÷LOGLU�

F��ùHODW�+DONDODUÕQÕQ�ùHNLO�YH�%�\�NO�÷�

%Hú� YH� DOWÕ� �\HOL� úHODW� KDONDODUÕ� HQ� \D\JÕQ� YH� JHQHOOLNOH� HQ� NDUDUOÕ� RODQ
KDONDODUGÕU�� 5H]RQDQV� GXUXPXQXQ� ROGX÷X� GR\PDPÕú� EHú� YH� DOWÕ� �\HOL� KDONDODUGD�
KDONDGDNL� DWRPODUÕQ� W�P�� NRSODQHUGLU�� 0HVHOD� DúD÷ÕGDNL� NRPSOHNVOHUGH� EX� GXUXP
geçerlidir.



ùHNLO������.DUDUOÕ�úHODW�KDONDODUÕ

1.2. Silanlar

6LODQODU� RODUDN� DGODQGÕUÕODQ� VLOLV\XP� KLGU�UOHULQ� HQ� EDVLW� �\HVL� �6L+4  

VLOLNRPHWDQGÕU��%R]WHSH�����������.DWÕ�LVWLVQDODUÕ�ROPDNOD�EHUDEHU��6L+�x veya (SiH2)y

JLEL� EXKDUODúPD\DQ� VLODQODUÕQ� KHPHQ� KHPHQ� KHSVL� � UHQNVL]� JD]� YH\D� VÕYÕGÕUODU�� %X
W�UOHU� VLODQ� YH\D� GLVLODQÕQ� ÕVÕWÕOPDVÕ\OD� HOGH� HGLOHELOLUOHU�� %XKDUODúDELOHQ� VLODQODUÕQ�
GDKD�\�NVHN��\HOHUH�GR÷UX�JLGLOGLNoH�WHUPDO�NDUDOÕOÕNODUÕQGD�D]DOPD�ROXU��%XQD�J|UH�
n-Si4H10�ELUNDo�D\�RGD�VÕFDNOÕ÷ÕQGD�EÕUDNÕOGÕ÷ÕQGD��]LQFLULQ�����¶VL�ER]XOXUNHQ�VLODQ
YH�GLVLODQ�ELU�oRN�\ÕO�RGD�VÕFDNOÕ÷ÕQGD�GH÷LúPHGHQ�NDODELOLUOHU�

6LODQODU� KDYDGD� NHQGLOL÷LQGH� WXWXúDELOLU� IDNDW� VDI� VXGDQ� YH\D� ]D\ÕI� DVLW
o|]HOWLOHULQGHQ� HWNLOHQPH]OHU�� � %XQD� UD÷PHQ� QRUPDO� VXGDNL� DONDOL� PLNWDUÕ�� KÕ]OÕFD
hidrolize sebep olur.

SiH4  + 2 H2O     - OH          SiO2   +  4 H2

%RUDQODUD� EHQ]HU� úHNLOGH� KDORMHQOHUGH�� RGD� VÕFDNOÕ÷ÕQGD� DO�PLQ\XP� KLGU�U
NDWDOL]|UO�÷�QGH� VLODQODUD� NDWÕODELOLU�� *HQHOOLNOH� NDUÕúÕPGDNL� E�W�Q� ELOHúHQOHU� úX
úHNLOGH�EXOXQDELOLUOHU�

          SiH4  +  HCl         Al
2

Cl
6

        SiH3Cl ,  SiH2Cl2, SiHCl3, SiCl4  + H2

N

N

M

O

M

O



�6L�6L� ED÷Õ� ]D\ÕI� ROGX÷X� LoLQ� VLODQODU� L]RPHUL� J|VWHUPH]OHU� YH� oRN
NDUDUVÕ]GÕUODU�� $QFDN� 6L� DWRPXQD�� GH÷LúLN� IRQNVL\RQHO� JUXSODUÕQ� HNOHQPHVL� LOH
|]HOOLNOHULQGH�GH÷LúLNOLN�RODELOPHNWHGLU��%R]WHSH��������

6LODQODUÕQ� JHQHO� \DSÕVÕ� �;2�3Si(CH2)nY olarak gösterilebilir. XO, (OCH3)

metoksi, (OC2H5) etoksi veya (OCOCH3) asetoksi gibi hidrolizlenebilen  alkoksi

JUXSODUÕ��<�LVH��1+2) amino veya (C=C) vinil gibi organofonksiyonel gruplar olabilir

�'DQTLQJ�YH�GL÷���������
 g]HOOLNOH� DPLQR� JUXSODUÕ� LoHUHQ� VLODQODU� 6FKLII� %D]Õ� VHQWH]LQGH
NXOODQÕODELOPHNWHGLUOHU��<DSÕODUÕQGD�DPLQR�JUXSODU�LoHUHQ�NLP\DVDO�ED÷OÕ�VDELW�ID]ODU
LON� GHID� ����� \ÕOÕQGD� +DNHQ� YH� DUNDGDúODUÕ� WDUDIÕQGDQ� oDOÕúÕOPÕúWÕU�� +DNHQ� YH
DUNDGDúODUÕ��\DSÕODUÕQGD�KHP�SULPHU�KHP�GH�VHNRQGHU�DPLQR�JUXSODUÕ�LOH�HWLOHQGLDPLQ
NÕVÕPOÕ� SROLVLORNVDQODUÕQ�� NDUERQLO� ELOHúLNOHUL� LOH� NLP\DVDO� UHDNVL\RQX� VRQXFX� & 1
oLIW� ED÷Õ� ROXúWXUPDN� VXUHWL\OH�� DOGHKLW�� ODNWRQ� YH� oR÷X� NHWRQXQ� HWNLQ� ELU� úHNLOGH
HNVWUDNWH� HGLOPHVLQGH� NXOODQÕODELOHFH÷LQL� RUWD\D� NR\PXúODUGÕU� �:DVLDN� YH� GL÷��
�������6LODQODU�LOH�DPLQR�JUXSODUÕQ�UHDNVL\RQXQGDQ�ROXúDQ�ELOHúLNOHU�WXWXFX�YH�VHoLFL
RODUDN�WD�NXOODQÕOPDNWDGÕUODU
�������.DWÕ�GHVWH÷H�WXWWXUXOPXú�6FKLII�ED]Õ�PHWDO�NRPSOHNVOHUL

øPPRELOL]H� PHWDO� NRPSOHNVOHULQLQ� VHQWH]LQGH� LNL� \|QWHP� NXOODQÕOÕU�
DGVRUSVL\RQ�YH�NDWÕ�GHVWH÷H�NRYDOHQW�ED÷ODQPD��.DWÕ�GHVWH÷H�DGVRSVL\RQ��NDWÕ�GHVWHN
RODUDN� DO�PLQD� YH� DNWLI� N|P�U� NXOODQÕOGÕ÷ÕQGD� LPPRELOL]DV\RQ� LoLQ� EDúYXUXODQ� LON
\|QWHPGLU��ø\RQ�GH÷LúWLULFLOHU��SURWHLQOHUL�DGVRUSODU�YH�HQ]LP�VDIODúWÕUPDGD�NXOODQÕOÕU�
gUQH÷LQ�� NDWÕ� GHVWHN� RODUDN� GLHWLODPLQR� HWLO� VHO�OR]� JLEL� DQ\RQ� GH÷LúWLULFLOHU� YH\D
NDUERNVLPHWLO�VHO�OR]�JLEL�NDW\RQ�GH÷LúWLULFLOHU�HQ]LP�DGVRSVL\RQXQGD�NXOODQÕODELOLU�
%X�WHNQL÷LQ�DYDQWDMOÕ�\|QOHUL�EDVLW�ROPDVÕ��\HQL�ELU�HQ]LPOH�WHNUDU�\�NOHQLOHELOPHVL�YH
GHVRUSVL\RQX� |QOHPHN� LoLQ� JHUHNWL÷L� JLEL� RUWDP� úDUWODUÕQD� NDUúÕ� GLUHQoOL� ROPDVÕGÕU
(Gürten, 2004).

'L÷HU�PHWRW�NDWÕ�GHVWH÷LQ�\�]H\�JUXSODUÕQD�PHWDO�NRPSOHNVLQL�ED÷ODPDN�LoLQ
ELU� NHQHWOHQPH� PDGGHVL� NXOODQÕOPDVÕQÕ� LoHUPHNWHGLU�� gQFH� NDWÕ� GHVWHN� DNWLI� KDOH
JHWLULOLOLS� �PRGLILNDV\RQ��� GDKD� VRQUD� EHOLUOL� ELU� ED÷ODQPD� WHSNLPHVL



ROXúWXUXOPDNWDGÕU�� gUQH÷LQ�� SRU|]� FDP� ERQFXNODUÕ� JOLNR]� L]RPHUD]� YH� ODNWD]� JLEL
HQ]LPOHULQ� LPPRELOL]DV\RQX� LoLQ� NXOODQÕODQ� ELU� GHVWHN� NDWÕVÕGÕU�� .DWÕ� GHVWH÷L� DNWLI
KDOH� JHWLUPHN� LoLQ�� FDP� GHVWHN� ��DPLQRSURSLOWULHWRNVLVLODQ� LOH� HWNLOHúWLULOHUHN
VLODQODQÕU�

Seramik-Si(C2H5O)2(CH3)3NH2

.DUERQLO�JUXSODUÕQGDQ�ELUL�GHVWHNWHNL��1+2� LOH�WHSNLPH\H�JLUHUHN�6FKLII�ED]Õ
�LPLQ�ROXúWXUXU��*�UWHQ��������

6LOYD� YH� GL÷HUOHUL�� VHQWH]OHGLNOHUL� ELU� 6FKLII� ED]Õ� PHWDO� NRPSOHNVLQL� NDWÕ
GHVWH÷H� WXWWXUPXúODUGÕU�� .DUERQ� PDWHU\DOLQL� \�NVHOWJH\HUHN� KLGURNVLO� JUXEX
ROXúWXUPXú� YH� VL\DQ�ULN� NORU�U� LOH� PRGLIL\H� HWPLúOHUGLU�� 6L\DQ�ULN� NORU�U�� ELU
WULD]LQGLU�� KLGURNVLO� YH� DPLQR� ELOHúLNOHUL�� DONLO� YH� DULO� *ULJQDUG� ELOHúLNOHUL�� RUJDQLN
KLGUD]LQ� W�UHY,HUL� JLEL� oRN� oHúLWOL� PDGGHOHU� LOH� WHSNLPH� YHUHELOHQ� ED÷ODQPD
PDGGHOHULQGHQ�ELULGLU��%X�DPDoOD�PHWLO� NORU�U�� WL\RQLO� NORU�U�� JLEL� oHúLWOL� ED÷ODQPD
PDGGHOHUL� NXOODQÕODELOLU�� 'DKD� VRQUD� GD� 6FKLII� ED]Õ� 1L�,,�� NRPSOHNVLQL� PRGLIL\H
NDUERQD�ED÷ODPÕúODUGÕU��6LOYD�YH�GL÷���������6LOYD�YH�GL÷��������

1L

1

1
1

&O

2

2

11

2 2
� �

2

1
1

1
&O

&O

ùHNLO������.DWÕ�GHVWH÷H�WXWWXUXOPXú�1L�,,���NRPSOHNVLQLQ�\DSÕVÕ

Lagasi � YH� GL÷HUOHUL� LVH�� PHWDO� NRPSOHNVLQL� NDWÕ� GHVWHN� �]HULQGH
ROXúWXUPXúODUGÕU��$NWLI�KDOH�JHWLULOPLú�VLOLND�MHO�NDWÕ�GHVWH÷L��]HULQGH�\HQL�6FKLII�ED]Õ



OLJDQGODUÕ�YH�EXQODUÕQ�PHWDO�NRPSOHNVOHULQL�VHQWH]OHPHN�LoLQ��|QFH�SROLPHU�NDWÕVÕQD
��DPLQRSURSLOWULPHWRNVLVLODQ� ED÷OD\DUDN� DNWLI� KDOH� JHWLUPLúOHU�� GDKD� VRQUD� ��
DVHWLOSULGLQ�� ��DVHWLOSLUD]LQ� YH\D� ����GLDVHWLOSLULGLQ� LOH� HWNLOHúWLULOHUHN� 6FKLII� ED]Õ
OLJDQGODUÕQÕ� �D�� E�� F�� YH� >3G&O2(PhCN)2@� LOH� PHWDO� NRPSOHNVOHULQL� ROXúWXUPXúODUGÕU
�/DJDVL��YH�GL÷���������

6L2� 2
2

2

1
6L 1

        ( a )

6L2� 2
2

2
1

1
6L 1

                                ( b )

6L 1+
��

1

1+
��

6L6L2� 2
2

2

6L2� 2
2

2

                              ( c )

ùHNLO������.DWÕ�GHVWHN��]HULQGH�ROXúWXUXODQ�6FKLII�ED]Õ�OLJDQGODUÕ

�������.DWÕ�GHVWH÷H�WXWWXUXOPDGD��LPPRELOL]DV\RQGD��NXOODQÕODQ�GHVWHN�NDWÕODUÕ



'HVWHN� NDWÕVÕ�� OLJDQGODUÕQ� \D� GD� PHWDO� NRPSOHNVOHULQLQ� NRYDOHQW� RODUDN
ED÷ODQGÕ÷Õ� o|]�QPH\HQ� YH� JHQHOOLNOH� NDWÕ� PDWHU\DOOHUGLU� �PDWULNV��� %X� J�QH� NDGDU
GHVWHN� NDWÕVÕ� RODUDN� NDULGHV� NDEX÷XQGDQ� �NLWLQ�� ELWNL� SROHQOHULQH�� GHQL]� NXPXQD�
YRONDQLN�WRSUDNODUD�YH�LúOHP�J|UP�ú�GHQL]�\RVXQXQD��DJDURV��NDGDU�GH÷LúHQ�\�]OHUFH
PDGGH�WDQÕPODQPÕú�YH�NXOODQÕOPÕúWÕU��*�UWHQ��������

6RQ� \ÕOODUGD�� NURPDWRJUDILGH� NLP\DVDO� ED÷OÕ� ID]�� NDW\RQODUÕQ� VXOX� YH� VXVX]
o|]�F�OHUGHQ� HNVWUDNVL\RQX�� NDWDOLWLN� YH� L\RQ� GH÷LúWLULFL� UHDNVL\RQODU�� HOHNWURQLN�
VHUDPLNOHU� YH� EL\RP�KHQGLVOLN� JLEL� ELU� oRN� X\JXODPD� DODQÕQGD�� PHNDQLN� RODUDN
VWDELO��VHQWHWLN�YH\D�GR÷DO�NDWÕ�PDWULNVOHULQ�NXOODQÕPÕQD�H÷LOLP�ROGX÷X�ELOLQPHNWHGLU�
.HúIHGLOHQ� |QHPOL� |]HOOLNOHULQGHQ� ELULVL�� NDWÕ� \�]H\LQGH� HVHU� HOHPHQW
DGVRSVL\RQXGXU�� d|]HOWLGH� PHWDO� L\RQODUÕ� LOH� NRPSOHNV� ROXúWXUDQ� GRQ|U� DWRPODUÕQ
YH�YH\D�IRQNVL\RQHO�JUXSODUÕQ�YH�PHWDO�L\RQODUÕQÕQ�|]HOOLNOHUL��HNWUDNVL\RQGD�SULPHU
IDNW|UG�U�� ùHODW� ROXúXPXQD� NDWÕODQ� GRQ|U� DWRPODU� JHQHOOLNOH� IHQRO�� NDUERQLO�
karboksilik, hidroksil, eter, posforil, amin, nitro, nitroso, azo, diazo, nitril, amid,

WL\RO��WL\RHWHU��WL\RNDUEDPDW��ELV�OILW�JLEL�\DSÕODUGDQ�VXQXODQ�RNVLMHQ��D]RW��IRVIRU�YH
V�OI�U� DWRPODUÕ� LoHULU� �%UXHQLQJ� YH� GL÷��� ������� 0HWDO� L\RQODUÕQD� LPPRELOL]H� RODQ
fonksiyonel gruplar ile yüzeylerin seçicilikleri, modifiye edicilerin ölçüleri, yüklenen

JUXSODUÕQ� DNWLYLWHVL� YH� VHUW�\XPXúDN� DVLW�ED]ODUÕ� |]HOOLNOHUL� JLEL� IDNW|UOHUH� ED÷OÕGÕU
�3HDUVRQ���������øQRUJDQLN�GHVWHNOHULQ��ED]Õ�DYDQWDMODUÕ�ú|\OH�VÕUDODQDELOLU��'HRNDU�YH
GL÷���������

1. Seçicilik

2. Kabarmama

3. 0HWDO�L\RQODUÕQÕ�KÕ]OÕ�HPPH
4. 0HNDQLNVHO�NDUDUOÕOÕN
5. '�]HQOL�ELU�\DSÕGD�ROPDODUÕ
6. .LP\DVDO�NDUDUOÕOÕN

ùHODW�ROXúWXUXFX�RUJDQLN�EHOLUWHoOHU��SROLPHUOHU��PHWDO�WX]ODUÕ��GR÷DO�ELOHúLNOHU
YH�L\RQ�GH÷LúWLULFL�UHoLQHOHU�JLEL�NDWÕ�PDWULVOHULQ��]HULQGHNL�ED]Õ�PLNURRUJDQL]PDODU�
VHO�OR]��ILEHUOHU��DNWLYH�HGLOPLú�NDUERQ��NXP��FOD\��]HROLWOHU��PHWDO�RNVLWOHUL�YH�E�\�N
RUDQGD� GD÷ÕOPÕú� VLOLND� JLEL� PRGLIL\H� HGLFLOHULQ� LPPRELOL]DV\RQX� �]HULQH� SHN� oRN
DUDúWÕUPD� EXOXQPDNWDGÕU� �.D]DQWVHY� YH� GL÷��� ������� $NWLI� ELU� DGVRUEHQWLQ�� L\L� ELU



HPPH� NDSDVLWHVLQH�� UHDNVL\RQ� úDUWODUÕ� DOWÕQGD� NLP\DVDO� NDUDUOÕOÕ÷D� YH� |]HOOLNOH
P�NHPPHO�ELU�VHoLFLOL÷H�VDKLS�ROPDVÕ�JHUHNLU��6DQWRV�YH�GL÷���������

'H÷LúLN� DGVRUEHQWOHU� DUDVÕQGD� VLOLND� MHO�� GH÷LúLN� RUJDQLN� ELOHúLNOHU� LOH
LPPRELOL]H� RODUDN� PHWDO� úHODW� ROXúWXUPD� NDSDVLWHVL� EDNÕPÕQGDQ� |]HOOLNOH� E�\�N
GLNNDW� WRSODPÕúWÕU� �7RQJ� YH� GL÷��� ������� )RQNVL\RQHO� RUJDQLN� JUXSODUÕQ� VLOLND
\�]H\LQH� LPPRELOL]DV\RQX��ELU� oRN� �PRGLIL\H�HGLOPLú� VLOLND� W�UOHUL� �UHWPHGH�EDúDUÕ
LOH� X\JXODQPÕúWÕU�� � 6LOLND� \�]H\LQGH� GLUHN� RODUDN� DGVRUEH� HGLOHQ� úHODW� ROXúWXUXFX
PROHN�O�� VLODQRO� oHYUHVLQGH� VWHULN� HQJHOOHU� ROXúWXUXU�� EX� \�]GHQ� JHOHQ�PROHN�OOHULQ
VD\ÕVÕQÕ�NÕVÕWODU��+DOEXNL�úHODW�ROXúWXUXFX�PROHN�OOHULQ��UHDNVL\RQ�]LQFLUOHUL��]HULQGHQ
VLOLND� \�]H\LQH� ED÷ODQPDODUÕ�� ED÷ODQD� JUXEXQ� VHUEHVW� XFXQGDNL� úHNDW� ROXúWXUXFX
PROHN�O�Q�GDKD�L\L�DGVRUSVL\RQ�|]HOOL÷LQH�\DUGÕPFÕ�RODVÕQÕ�VD÷ODU�

.LP\DVDO� ED÷OD\ÕFÕODU� VLOLND� \�]H\LQH� ED÷ODQPD� VD÷ODU�� KDOEXNL� X\JXQ� KDOH
JHWLULOHQ�GRQ|U�DWRPODU��NRPSOHNV�ROXúWXUDQ�JUXSODUGD�PHWDO�L\RQODUÕQD�NDUúÕ�DILQLWH\L
PDNVLPL]H�HGHU��úHNLO�������

2
6L

2� 25

�
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� 6L
�

�
2

+
6LOLND�GHVWHN

.ÕVD�KLGURNDUERQ�]LQFLUL�LOH�
ED÷ODQDQ�JUXS

ùHODW�ROXúWXUXFX�JUXS

.XOODQÕOPD\DQ�VLODQRO�\�]H\L

ùHNLO������6LOLND�\�]H\LQGH�úHODW�ROXúWXUXFX�JUXSODU

%X�ED÷ODPGD��WULPHWRNVL�PHUNDSWRSURSLO��LOH�PRGLIL\H�HGLOPLú�VLOLNDQÕQ�PHWDO
NRPSOHNV�ROXúWXUPD�|]HOOLNOHUL�GLNNDWH�GH÷HUGLU��$UDNDNL�YH�GL÷����������d�QN��

a) 0HWDO�L\RQODUÕ�LoLQ�LPPRELOL]H�JUXSODUÕ�J�oO��DILQLWH\H�VDKLSWLU�



b) �*UXEXQ�KDUHNHWOLOL÷LQL�DUWÕUDQ��NÕVD�KLGURNDUERQ�]LQFLULQLQ�VRQXQD�ED÷ODQDQ
WL\RO�JUXEX�JLEL��PHWDO�L\RQODUÕ�LOH�NDUúÕODúPD�RODVÕOÕ÷ÕQÕ�DUWÕUÕU�

c) 3URSLO� ]LQFLUL� VLODQRO� oHYUHVLQGH� VWHULN� HQJHO� ROXúWXUDUDN� PHWDO� L\RQODUÕ� LOH
UHDNVL\RQ� LoLQ� VLOLND� \�]H\LQGHQ� X]DNWD� GDKD� ID]OD� NXOODQÕPD� KD]ÕU� WL\RO
JUXSODUÕQ�VD÷ODU�
%DúOÕFD� VLOLND� �]HULQGH�� RUJDQRIRQNVL\RQHO� JUXSODUÕQ� LPPRELOL]DV\RQXQXQ

VLVWHPDWLN� NXOODQÕPÕ� VRQ� RWX]� \ÕOGD� DUWPÕúWÕU�� o�QN�� EX� GHVWHN� GL÷HU
RUJDQLN�DQRUJDQLN�GHVWHNOHUH�J|UH�DúD÷ÕGD�VÕUDODQDQ�DYDQWDMODUÕ�VD÷ODU�

a) Silika üzerine immobilizasyon sonucunda, anorganik iskelet içinde pendant

IRQNVL\RQHO� JUXSODU� VD÷OD\DQ� VLOLQL]DV\RQ� YDVÕWDODUÕQÕQ� oRN� VD\ÕGD� W�UOHUL
ROXúXU�

b) 6LOLND� \�]H\LQH� ED÷ODQPD� GL÷HU� RUJDQLN� SROLPHULN� GHVWHNOHUH� QD]DUDQ� GDKD
NROD\GÕU�

c) 6LOLND�MHO��\�]H\�oDOÕúPDODUÕ�LoLQ�HQ�SRS�OHU�VXEWUDWODUGDQ�ELUL�KDOLQH�JHOPLúWLU�
d�QN��EX�� WLFDUL�RODUDN� LON�NXOODQÕODQ�� NROD\� DQDOL]�YH� VRQXoODUÕQ� \RUXPXQX
VD÷OD\DQ�VDELW�\DSÕ�LOH�JHQLú�VSHVLILN�\�]H\�DODQ�VXEVWDWÕGÕU�

d) 6LOND�MHO�JHQLú�N�WOH�GH÷LúLP�YH�NDEDUPDPD�|]HOOL÷LQH�VDKLSWLU�
e) 6LOLND�GHVWHN�RUJDQLN�o|]�F�OHUH�NDUúÕ�E�\�N�ELU�GLUHQFH�VDKLSWLU�
f) 6LOLND�\�NVHN�WHUPDO�NDUDUOÕOÕ÷D�VDKLSWLU�

�������)RQNVL\RQHO�KDOH�JHWLULOPLú�VLOLNDQÕQ�\�]H\�NLP\DVÕ

Silika, SiO2� VWRNL\RPHWUHVLQH� VDKLS� WHWUDKHGUDO� J|U�Q�PGH�PROHN�OOHU� DUDVÕ
SiO4� ]LQFLULQGHQ� LEDUHW� VLOLVLOLN� DVLW� SROLPHULGLU�� 6LOLND� MHO� VXEVWLWXH� HGLOPLú
klorosilan/ortosilikat çözeltisinden, silikon tetraklorür veya sodyum silikattan

VHQWHWLN� RODUDN� �UHWLOHQ� VLOLNDQÕQ�� J|]HQHNOL� YH� JUDQ�OHU� IRUPXGXU�� 6RG\XP� VLOLNDW
çözeltisinden silika jel sentezi, Iler (Iler, 1979), Unger (Unger, 1979) ve Barby

�%DUE\��������WDUDIÕQGDQ�EHOJHOHQPLúWLU��6W|EHU�YH�GL÷HUOHUL��������DPRQ\D÷Õ�NDWDOL]
gibi kullanarak  tetraetoksisalandan, küresel silika partiküllerinin sentezini rapor

HWPLúOHUGLU��6RO�MHO� \|QWHPL� VLOLND� VHQWH]L� LoLQ� oRN� \|QO�� ELU� \|QWHPGLU��%LU� 6RO�MHO
\|QWHPLQGH�DVLW�YH\D�ED]�YDUOÕ÷ÕQGD��VRG\XP�VLOLNDW�DONRNVLVLODQÕQ�KLGUROL]L�6L��2+�4



ROXúWXUXU�� +LGUROL]� YH� NRQGHQ]DV\RQ� ELU� SURVHVWLU�� $VLGLN� úDUWODUGD� KLGUROL]
NRQGH]\DV\RQGDQ� GDKD� KÕ]OÕGÕU� YH� PHUNH]� VLOLV\XP� DWRPX� oHYUHVLQGH� ED÷ODQDQ
VLORNVDQ�DUWÕúÕ�LOH�]D\ÕI�GDOODQPÕú�SROLPHULN�ELU�D÷�ROXúXU��%D]LN�úDUWODUGD�KLGUROL]�LOH
LOJLOL�RODUDN�NRQGH]\DV\RQ�KÕ]ODQGÕUÕOÕU�YH�GDKD� ID]OD� VLORNVDQ�ED÷Õ�ROXúXU��%|\OHFH
KDOND� \DSÕVÕ� LOH� VRQ� GHUHFH� GDOODQPÕú� ELU� D÷� ROXúXU�� 3HSWLGL]DV\RQ� YH� o|NHOPH
PHWRWODUÕ�GD�VLOLVLOLN�DVLW�o|]HOWLVLQGHQ�VLOLND�VHQWH]LQGH�NXOODQÕOÕU�

*HQLú� VSHVLILN� \�]H\� DODQÕ� LOH� DNWLI� VLOLND� \�]H\L�� DGVRUEVL\RQ� YH� L\RQ
GH÷LúLPLQGH� E�\�N� |QHPH� VDKLSWLU�� $VOÕQGD� VLOLND� \�]H\LQLQ� úHNOL� ELOLQPHPHVLQH
UD÷PHQ�EX�|]HOOLNOHU�L\L�oDOÕúÕOPÕúWÕU�

6LOLND� \�]H\LQGH� \DSÕ�� \�]H\LQGHNL� RNVLMHQ� LOH� VLORNVDQ� JUXEX
( 6L 2 6L� � �YH\D� ROXúDQ� ELU� oRN� VLODQRO� � 6L 2+� �� JUXSODUÕQGDQ� ELUL� LOH
VRQODQÕU�

6L

2
+

ø]ROH�VLODQRO
6LOLND 6LOLND

6L
2

+

6L
2

+

9LVLQDO�VLODQRO

6L
2 2 ++

6LOLND
*HPLQDO�VLODQRO

ùHNLO�������6LOLND�\�]H\LQH�VLODQROOHULQ�ED÷ODQPD�úHNLOOHUL�

ø]ROH�ED÷ODQPDGD��\�]H\�VLOLV\XP�DWRPX��o�ED÷�LOH�VLOLND�\�]H\LQH�G|UG�QF�
ED÷�LOH�GH�KLGURNVLO�JUXEXQD�ED÷OÕGÕU��9LVLQDO�YH\D�N|SU�O��VLODQROOHUGH�D\QÕ�GXUXP
V|]� NRQXVXGXU�� $QFDN� EXUDGD� LNL� IDUNOÕ� VLOLV\XP� DWRPXQD� ED÷OÕ� KLGURNVLO� JUXSODUÕ
DUDVÕQGD�KLGURMHQ�N|SU�OHUL� YDUGÕU��*HPLQDO� WLS�ED÷ODQPDGD� LVH� \�]H\GHNL� VLOLV\XP
DWRPXQD�LNL�WDQH�KLGURNVLO�JUXEX�ED÷ODQPÕúWÕU��.LVHOY�YH�GL÷���������



��g1&(.ø�d$/,ù0$/$5

�������������%LUDGDU�YH�GL÷���������Kobalt ve silikonun bir seri trinükleer kompleksleri

VHQWH]OHQPLú� YH� HOHPHQWHO� DQDOL]�� LOHWNHQOLN� |Oo�P���PD÷QHWLN� YH� VSHNWUDO� YHULOHUOH
NDUDNWHUL]H� HGLOPLúWLU�� .RPSOHNVOHU� ���� �NREDOW�6FKLII� %D]Õ�� VWRNL\RPHWUL
J|VWHUPLúOHUGLU�

                         

N
X

Co

OO

Cl

Cl

HC CH

N

R R

CH3

CH3

H3C

H3C

Si Si

O

Cl Cl

                                   R= H, 4-CH3, 4-Cl
  X= -C2H4-, -C6H4-

ùHNLO������Trinükleer kompleksler

�������������%LUDGDU�YH�GL÷���������Monoamin veya diaminler ile substitüe benzaldehitin

NRQGHQVDV\RQXQGDQ� ELU� oRN� 6FKLII� ED]Õ� VHQWH]OHQPLú� YH� GLPHWLOGLNORUVLODQ� LOH
NRRUGLQH� HGLOPLúWLU�� 5HDNVL\RQ� �U�QOHUL� HOHPHQWHO� DQDOL]�� LOHWNHQOLN� |Oo�POHUL�
LQIUDUHG�YH�105�VSHNWURVNRSLVL�LOH�NDUDNWHUL]H�HGLOPLúOHUGLU�



NN N N

OHHO
CHHC

Si

ClCl

CH3H3C

N N

ùHNLO������'LPHWLOGLNORURVLODQÕQ�6FKLII��ED]Õ�NRPSOHNVOHUL
�.PLQHN� YH� GL÷��� ������ 3ROL�PHWLOIHQLOVLODQ��� 3036L�� NÕVPHQ

NORURPHWLOOHQPLú� YH� NORURPHWLOOHQHQ� 3036L�� SLULGLQ\XP� WX]X� �]HULQGHQ
ROXúWXUXOPXúWXU�� 6RQUDGDQ� DOGHKLW� JUXSODUÕ�� DQLOLQ�� ��DPLQRD]REHQ]HQ� YH� ��
QLWURDQLOLQ�WDWDIÕQGDQ�6FKLII�%D]ODUÕ�YHUPHN��]HUH�oHYULOPLúWLU��$\QÕ�]DPDQGD�DOGHKLW
JUXSODUÕ�����GLQLWURIHQLOKLGUD]RQ�JUXSODUÕ�LOH�GH�oHYULOPLúOHUGLU�

                                    

R

Si
x

CH3

Polisilan                            R

       1       H

2 CH2Cl

CH2 N
+

Cl-3

O

NCH NMe2
4



NCH NMe25

CH6 O

CH N NH

NO2

NO2
7

ùHNLO������6FKLII�ED]Õ�LoHUHQ�SROLVLODQODUÕQ�\DSÕODUÕ
(Mahmoud� YH� GL÷��� ������ <DSPÕú� ROGXNODUÕ� oDOÕúPDODUÕQGD�� GH÷LúLN� PHWDO

L\RQODUÕQÕQ�HNVWUDV\RQXQGDNL�SHUIRUPDQVÕQÕ�GH÷HUOHQGLUPHN��]HUH��VLOLND�MHO�\�]H\LQH
NLP\DVDO�\|QWHPOHUOH�DPLQR�JUXEX�ED÷ODPÕúODU�YH����YH���IRUPLOVDOLVLOLN�DVLW� LoHUHQ
DOGHKLW� JUXSODUÕ� LOH�6FKLII� ED]Õ� VHQWH]OHPLúOHUGLU��$\UÕFD�� HOGH� HGLOHQ� ID]ODUÕQ� GHPLU
�,,,�� L\RQX� LoLQ� VHoLFLOL÷LQL�GH� LQFHOHPLúOHUGLU��6HQWH]OHU� LoLQ� VLOLND� MHO�� |QFH�GHULúLN
+&O� LOH� DNWLI� KDOH� JHWLULOPLú�� GDKD� VRQUD� ��DPLQRSURSLO� WULPHWRNVLVLODQ� YH� ��
NORURSURSLO� WULPHWRNVLVLODQ� LOH� WROXHQ� RUWDPÕQGD� PRGLIL\H� HGLOPLúWLU�� �aminopropil

ED÷ODQPÕú�VLOLND�MHO��6*%$3����YH����IRUPLOLVDOLVLOLN�DVLW�LOH�HWNLOHúWLULOPLú�YH�LNL�W�U
6FKLII� ED]Õ� VHQWH]OHQPLúWLU� �,�� YH� ,,�� ID]ODU��� ��NORURSURSLO� ED÷ODQPÕú� VLOLND� MHO
H
�6*%&3�� HWLOHQGLDPLQ� �6*('$��ED÷ODQGÕNWDQ� VRQUD� �� YH� �� formilisalisilik asit ile

HWNLOHúWLULOPLú�YH�LNL�W�U�6FKLII�ED]Õ�GDKD�VHQWH]OHQPLúWLU��,,,��YH�,9��ID]ODU��



Faz IV

OHC

HOOC OH

CHO

HOOC OH
N=CH(CH2)3SiOSi

COOHHO

OH

COOH

Si O Si (CH2)3 N=CH

Faz II

Faz I

(CH3O)3Si(CH2)3NH2

(CH3O)3Si(CH2)3Cl
(SGBPC)

(SGBEDA)

(SGBAP)
OHSi

NH2O Si (CH2)3Si

ClO Si (CH2)3Si

NH2

NH2

O Si (CH2)3Si NH2NH

Faz III

HOOC OH

CHO

HOOC OH

OHC

COOHHO

N=CHNHSi (CH2)3SiO

O Si (CH2)3 NHSi N=CH

COOH

OH

ùHNLO������6LOLND�\�]H\LQGH����YH���IRUPLOVDOLVLOLN�LoHUHQ�DOGHKLW�JUXSODUÕ�LOH�6FKLII
ED]Õ�VHQWH]L

%X�G|UW��U�Q�Q��oHúLWOL�pH' larda batch metoduyla metal tutma kapasitelerini

LQFHOHPLúOHU� YH� VRQXoODUÕ� $WRPLN� $GVRUSVL\RQ� 6SHNWURVNRSLVL� LOH
GH÷HUOHQGLUPLúOHUGLU��%X�DPDoOD��0J�,,���)H�,,���&R�,,���=Q�,,���1L�,,���&X�,,���&G�O,�
YH�3E�O,��PHWDO�NDW\RQODUÕQÕ�NXOODQPÕúODUGÕU��0HWDO�NDSDVLWH�GH÷HUOHUL�mmol/g olarak

YHULOPLúWLU��0J��,,��LoLQ�PHWDO�NDSDVLWHOHUL�GH÷HUOHUL�G�ú�N�p+
�ODUGD�ROGXNoD�G�ú�N
ROGX÷X� YH� p+
QÕQ� DUWÕúÕ� LOH� D]� GD� ROVD� DUWWÕ÷Õ� J|]OHQPLúWLU�� 0DNVLPXP� PHWDO
kapasitesi p+����
GD�����������PPRO�J�RODUDN�EXOXQPXúWXU�

�&ODUN� YH� GL÷��� ������.LP\DVDO� RODUDN�PRGLIL\H� HGLOPLú� VLOND� MHO� �]HULQGH
NDWDOL]|U�HWNLVL�J|VWHUHQ�ELU�VHUL�SDODG\XP�NDWDOL]|U��KD]ÕUODPÕú�YH�DULO�L\RG�UOHU�LOH
ROHILQOHULQ�+HFN� UHDNVL\RQODUÕQGD� \�NVHN� DNWLYLWH�YH�NDUDUOÕOÕN�J|VWHUGLNOHULQL� WHVSLW
HWPLúOHUGLU��.DWDOL]|UOHU�ELU�oRN�NH]�EX�UHDNVL\RQODUGD�DNWLYLWH�YH�VHoLFLOLNWHQ�ELU�úH\
ND\EHWPHGHQ�NXOODQÕOPÕúODUGÕU�



6L2� � �52��6L 1+�
HWDQRO��WROXHQ����V�

6L 1+� � 1

&+2

HWDQRO�����V� �+�2

6L 1
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DVHWRQGD�SDOODG\XP�WX]X�����V�
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3G
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ùHNLO������.LP\DVDO�PRGLIL\H�ROPXú�VLOLND�MHOLQ�ROXúXPX
�0XUSK\� YH� GL÷��� ������ � %X� oDOÕúPDGD� SHQGDQW� VLO\� HWRNVL� JUXSODUÕ� LOH

PRGLIL\H� HGLOPLú� 1�1¶�HWLOHQELV��VDOLVLODPLQDWR�� �VDOHQ�� EDúODWÕFÕVÕ� NXOODQÕODUDN� ELU
VRO�MHO� PHWRGX� �]HULQGHQ� VLOLND� DHUR� YH� [HURMHOOHULQH� LPPRELOL]H� HGLOHQ� EDNÕU� YH
NREDOW�6FKLII�ED]Õ�NRPSOHNVOHUL�HOGH�HGLOPLúWLU�

6LOLND�MHO�LoHUHQ�&R�YH�&X�VDOHQ�NRPSOHNVOHULQLQ�\DSÕODUÕ�)7,5��89�YLV��;35
VSHNWURVNRSLVL��OD]HU�DúÕQPDVÕ�,&3�06�YH�(35�oDOÕúPDODUÕ�LOH�NDUDNWHUL]H�HGLOPLúWLU�
%X� PDWHU\DOOHULQ� NDUDUOÕOÕNODUÕ�� KDYD� RUWDPÕQGD� WHUPRJUDYLPHWULN� DQDOL]OHUOH
\DSÕOPÕúWÕU��;35�DQDOL]L��PRGLIL\H�MHOOHUGH�ED÷ÕO�DWRPLN�\�]H\�NRQVDQWUDV\RQODUÕQÕQ
|QFH�YH�WDNLS�HGHQ�oDOÕúPDODUGD�EHQ]HU�ROGX÷XQX�RUWD\D�NR\PXúWXU�
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ùHNLO������6RO�MHO�\|QWHPL�LOH�6FKLII�ED]ÕQÕQ�VLOLND\D�LPPRELOL]DV\RQX

�6LOYD� YH� GL÷��� ����� N-N' -etilen-bis-( 4-hidroksisalisiliminat)nikel(II),

NRPSOHNVLQL� VHQWH]OHPLúOHU� YH� EX� NRPSOHNVL� DNWLI� NDUERQD� ED÷ODPDN� LoLQ� ELU� GL]L
PHWRW�L]OHPLúOHUGLU���L��DNWLI�NDUERQX�|QFH�D]RW�KDYD�NDUÕúÕPÕ�LOH�\�NVHOWJHPLúOHU���LL�
KDYD� LOH� \�NVHOWJHQPLú� NDUERQ� \�]H\LQH�� VL\DQ�ULN� NORU�U� ������trikloro-l,3,5-s-

WULD]LQ�� ED÷ODPÕúODU�� �LLL�� 6FKLII� ED]Õ� QLNHO� NRPSOHNVLQLQ� IRQNVL\RQHO� KLGURNVLO
JUXSODUÕ� LOH� VL\DQ�ULN� NORU�U�Q� NORU� DWRPODUÕ� DUDVÕQGD� HWHU� ED÷ODUÕ� ROXúWXUDUDN
NRPSOHNVL�GHVWHN�NDWÕVÕQD�WXWWXUPXúODUGÕU�
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ùHNLO����� N-N' -etilen-bis-( 4-hidroksisalisiliminat)nikel(II) kompleksinin aktif
NDUERQD�WXWXNODQPDVÕ

(6ROLPDQ�YH�GL÷���������%X�oDOÕúPDGD�VLOLND�MHOH� LPPRELOL]H�HGLOHELOHQ�G|UW
\HQL� PHWDO� úHODW� 6FKLII� %D]Õ� VHQWH]OHQPLúWLU�� 'LHWLOHQ� WULDPLQ� PRQR�QDIWDOGHKLW� YH
PRQR�VDOLVLODOGHKLW�6FKLII�ED]ODUÕQD�NLP\DVDO�RODUDN�ED÷ODQDQ��ID]�,¶GHQ�,9¶H�NDGDU�
VLOLND�MHO�ROXúWXUXOPXúWXU��6HQWH]OHU�LNL�\|QWHPOH�\DSÕOPÕúWÕU��LONLQGH��PRGLIL\H�VLOLND



MHOH� �6*0�� |QFH�� GLHWLOHQWULDPLQ� �'(7$�� ED÷ODQPÕú�� GDKD� VRQUD� VÕUDVÕ\OD
salisaldehit (SGM-DETA-MS) ve 2-hidroksi-l-naftaldehit (SGM-DETA-MN)

NXOODQÕODUDN� PRQR�6FKLII� ED]ODUÕ� VHQWH]OHPLúOHUGLU�� LNLQFL� ELU� \|QWHP� RODUDN�
PRGLIL\H� VLOLND� MHOH� |QFHGHQ� KD]ÕUODGÕNODUÕ� GLHWLOHQWULDPLQ� ELV�VDOLVDOGHKLW� �6*0�
'(7� $�%6�� YH� GLHWLOHQWULDPLQ� ELV�QDIWDOGHKLW� �6*0�'(7$�%1�� 6FKLII� ED]ODUÕQÕ
ED÷ODPÕúODUGÕU�� %|\OHFH�� \HQL� G|UW� WDQH� NDWÕ� GHVWH÷H� WXWWXUXOPXú� 6FKLII� ED]Õ
VHQWH]OHPLúOHU�YH�\DSÕVÕQÕ�,5�VSHNWURVNRSLVL�LOH�D\GÕQODWPÕúODUGÕU�

� %X� \HQL� ID]ODUÕQ� NDUDNWHUL]DV\RQX�� )H�,,,���1L�,,��� &X�,,��� =Q�,,��� &G�,,�� YH
3G�,,�� L\RQODUÕQÕQ� VHOHNWLI� HNVWUDNVL\RQX� YH\D� D\ÕUPD� NDSDVLWHOHUL� oDOÕúÕODUDN� YH
GH÷HUOHQGLULOHUHN� \DSÕOPÕúWÕU�� )D]� ,,,� YH� )D]� ,�� &X�,,�� HNVWUDNVL\RQXQD� \�NVHN
SHUIRUPDQV� J|VWHUPLúWLU�� %XQD� UD÷PHQ� ,9�� 9H� ,,�� ID]ODU� &X�,,�� L\RQXQX� WDNLEHQ
)H�,,,�� L\RQODUÕQD� NDUúÕ� GD� E�\�N� DILQLWH� J|VWHUPLúOHUGLU�� )D]ODUÕQ� DUWDQ� WHUPDO
NDUDUOÕOÕN� VÕUDVÕ� ,9<II<I<,,,� úHNOLQGHGLU�� � '�ú�N� S+
ODUGD� E�W�Q� ID]ODUGD�� PHWDO
DGVRUSVL\RQXQXQ�G�ú�N�YHULPOL�ROGX÷XQX�EHOLUOHPLúOHUGLU�



NNN

CHHC (CH2)3
OHHO

Si
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Si.OH (CH3O)Si(CH2)3Cl+

Si(CH2)3ClSi      O

H2N NH NH2

(DETA)

(CMSG)

(CH2)3Si      O Si NH NH2NH

CHO
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CHO
OH

SiSi      O (CH2)3 NHNH N=C

OH
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N=CNH NH(CH2)3Si      O Si

(SGM-DETA)

Phase I

Phase III

Phase II Phase IV
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CHHC (CH2)3
OHHO
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ùHNLO������6L�LoHUHQ�6FKLII�%D]Õ�ID]ODUÕQÕQ�VHQWH]�úHPDVÕ



����������������/DJDVL�YH�GL÷���������6LOLND\D�WXWWXUXOPXú�D]RW�LoHUHQ�úHODW�ELOHúLNOHULQLQ
3G�NRPSOHNVOHUL�úX�\|QWHPOHUOH�KD]ÕUODQPÕúWÕU�
a) 3-aminopropiltrietoksisilan ve 2-asetil piridin, 2-asetil pirazin ve 2,6-diasetil

SLULGLQ�LOH�6FKLII�ED]ODUÕQÕQ�VHQWH]L
E��%X�6FKLII�%D]ODUÕQÕQ�1D%+4 ile metanol içinde indirgenmesi

F��7HWUDHWLO�RUWRVLOLNDW�LOH�MHOOHúWLUPH
G��(OGH�HGLOHQ�VLOLNDQÕQ�>3G&O2(PhCN)2] ile CH2Cl2 içerisinde reaksiyonu

Elde edilen kompleksler BET, FTIR, GC-MS, ÕH-NMR ve Elementel Analiz

\|QWHPOHUL�LOH�NDUDNWHUL]H�HGLOPLúOHUGLU�
Bu Pd kompleksleri,

D��ø\RGREHQ]HQLQ�HWLO�DNULODW�YH\D�VLWLUHQ�LOH�+HFN�UHDNVL\RQXQGD
E�� ø\RGREHQ]HQLQ� &2� LOH� NDUERQLODV\RQXQGD�� NDWDOL]|U� RODUDN� WHVW� HGLOPLúOHUGLU�
.DWDOL]|UOHU� UHDNVL\RQ� NDUÕúÕPÕQGDQ� D\UÕODELOPLúOHU� YH� ELU� oRN� NH]� WHNUDU
NXOODQÕOPÕúODUGÕU�

O
NH2+N N

N
H2O+

N

N NaBH4
N

NH

a)

b)

ùHNLO������0RGHO�OLJDQGODUÕQ�VHQWH]L



�6DFDUHVFX� YH� GL÷��� ������ %X� oDOÕúPDGD�� ELV�VDOLVLOLGLHQ�HWLOHQGLDPLQLQ
Ni(II) kompleksi ile α,ω�ELV�NORURPHWLO��SROLPHWLOIHQLOVLODQÕQ� SROLNRQGHQVDV\RQ
UHDNVL\RQXQGDQ� ROXúWXUXODQ� ELU� VHUL� \HQL� NRRUGLQDV\RQ� SROLPHULQGHQ
EDKVHGLOPHNWHGLU��%X�DPDoOD��NORURPHWLOOHQHQ�SROLVLODQÕQ�VHQWH]LQGH�\HQL�ELU�\|QWHP
LOH� � � SROLPHU�PHWDO� NRPSOHNVOHULQLQ� VHQWH]� YH� NDUDNWHUL]DV\RQX� VXQXOPXúWXU�� <HQL
NLP\DVDO�ELOHúLNOHULQ�\DSÕODUÕ�,5��ÕH-NMR ve UV spektral analizleri ile GPC ve TGA

DQDOL]OHUL�NXOODQÕOPÕúWÕU�

CH3
CH3

H H

OO

O

NN

O

M
CH3

H2C

C6H5

Si Si Si

CH3 CH3

n
CH2

m

ùHNLO�������3ROLVLODQ�PHWDO�NRPSOHNVLQLQ�NLP\DVDO�\DSÕVÕ

�3DWHO�YH�GL÷����������0HWLO�NORU�U�ED÷ODQPÕú�SROLVLWLUHQGLYLQLOEHQ]HQ��SROL�6
'9%ª� GHVWHN� NDWÕVÕQD� ����GLDPLQRSURSDQ� YH� ���
�GLDPLQRELIHQLO� ED÷OD\DUDN� DNWLI
KDOH� JHWLUPLúOHU� YH� VDOLVDOGHKLW� LOH� HWNLOHúWLUHUHN� 6FKLII� ED]ODUÕQÕ� ROXúWXUPXúODU� YH
EXQODUÕQ� 0Q�,,�� NRPSOHNVOHULQL� VHQWH]OHPLúOHUGLU�� .DWÕ� GHVWHNOL� 0Q�,,�
NRPSOHNVOHULQLQ�\DSÕODQ��HOHPHQWHO�DQDOL]��)7�,5��6(0�YH�7HUPRJUDYLPHWULN�DQDOL]L
LOH�NDUDNWHUL]H�HGLOPLúWLU��<DSÕODUÕQ�\�]H\�DODQÕ�� \R÷XQOX÷X��oHúLWOL� o|]�F�OHUH�NDUúÕ
úLúPH� RUDQODUÕ� JLEL� IL]LNRNLP\DVDO� |]HOOLNOHUL� GH� DUDúWÕUÕOPÕúWÕU�� (OGH� HGLOHQ�0Q�,,�
komplekslerinin, norbomin ve cis-siklooktin'in epoksidayon tepkimelerinde katalizör

RODUDN� NXOODQPÕúODU� YH� NLQHWLN� oDOÕúPDODUOD�� ÕOÕPOÕ� NRúXOODUGD� NDWDOLWLN� DNWLYLWHVLQLQ
\�NVHN�ROGX÷XQX�J|VWHUPLúOHUGLU�
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ùHNLO�������3ROL�6�'9%��GHVWHN�NDWÕVÕQD�6FKLII�ED]Õ�0Q�,,��NRPSOHNVLQLQ
tutWXUXOPDVÕ



�6LQJK� YH� GL÷��� ������ %X� oDOÕúPDGD� 1�1¶�R�IHQLOHQELV�VDOLVLODOGLPLQ�
PXOWLGHQWDW� D]RPHWLQ� OLJDQGÕ� LOH� KHN]D�NRRUGLQH� VLOLNRQ� ELOHúLNOHUL� VHQWH]OHQPLú� YH
\DSÕODUÕ�� VSHNWURVNRSLN� \|QWHPOHU� NXOODQÕODUDN� D\GÕQODWÕOPÕúWÕU�� 9HULOHU
komplekslerde silisyum atomu çevresinde oktahedral geometriyi öngörmektedir.

Monosodium salt

C6H6

i-PrOH

Me3SiCl

-NaCl

R2SiCl2

MeSiCl3

N N

O-Na+

OH

-NaCl

-NaCl

Me
Me

Me

O

OH

NN

Si

R

R

ClO

OH

NN

Si

Cl

Cl

Me
O

OH

NN

Si

ùHNLO�������6FKLII�ED]Õ�6L�NRPSOHNVOHUL

�:HL� YH� GL÷��� ������ %X� oDOÕúPDGD� PROHN�OHU� WRSODQPD� WHNQL÷L� WHPHOLQH
GD\DQDQ� oLIW� IRQNVL\RQOX� ELU� LQFH� ILOP�� FDP� VOD\WODUÕQ� \�]H\LQGHNL� PDWUL[� RODUDN
DJDURV�MHOLQ�NXOODQÕPÕ\OD�KD]ÕUODQPÕúWÕU��%X�\|QWHP�NXUXWPD\Õ��GDKD�VRQUD�1D,24 ile

RNVLGDV\RQX�YH�JOXWDUDOGHKLW�LOH�ED÷ODQPD\Õ�LoHUPHNWHGLU�
-HO�PDWUL[�ILOPLQGHQ�W�UHWLOHQ�DOGHKLW�JUXSODUÕ��oHúLWOL�DQWLMHQ�PROHN�OOHULQGHNL

DPLQR�JUXSODUÕQD�NRYDOHQW�ED÷�LOH�ED÷ODQPÕúODUGÕU�
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ùHNLO�������6LOLQL]DV\RQ�LOH�KD]ÕUODQDQ�6FKLII�%D]ODUÕ



3. MATERYAL VE METOD

3.1. Materyal

��������.XOODQÕODQ�.LP\DVDO�0DGGHOHU

• 6LOLND�MHO��GHVWHN�NDWÕVÕ�RODUDN�NXOODQÕOPÕúWÕU�YH�0HUFN�ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�
• 2,4-Dihidroksi Benzaldehit,  O- Vanilin, 2-Pridinkarboksialdehit, Ftaldialdehit ve

Oksaldehit, Silika jele VDELWOHQPLú� 6FKLII� ED]Õ� VHQWH]LQGH� � � NXOODQÕOPÕúWÕU� 6LJPD�
$OGULFK�ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�

• (WLO�$ONRO��OLJDQGODUÕQ�YH�NRPSOHNVOHULQ�VHQWH]LQGH�o|]�F��RODUDN�NXOODQÕOGÕ��&DUOR
(UED�ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�

• %DNÕU�,,�� $VHWDW�� EDNÕU� NRPSOHNVOHULQLQ� VHQWH]LQGH� NXOODQÕOPÕúWÕU�� 0HUFN
ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�

• 1LNHO�,,�� $VHWDW�� 1LNHO� NRPSOHNVOHULQLQ� VHQWH]LQGH� NXOODQÕOPÕúWÕU�� 0HUFN
ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�

• Kobalt(II) Asetat, .REDOW� NRPSOHNVOHULQLQ� VHQWH]LQGH� NXOODQÕOPÕúWÕU�� 0HUFN
ILUPDVÕQGDQ�WHPLQ�HGLOPLúWLU�

• +LGURNORULN� DVLW� �+&O��� 0HUFN� ILUPDVÕQGDQ� WHPLQ� HGLOHQ� PDGGH� VLOLND� MHOLQ
DNWLIOHúWLULOPHVLQGH�NXOODQÕOPÕúWÕU�

�������.XOODQÕODQ�$OHWOHU

• øQIUDUHG��,5��6SHNWURIRWRPHWUHVL���.%U��6KLPDG]X������)7�,5
• '7$�7*�7HUPRJUDYLPHWULN�DQDOL]�FLKD]Õ��3HUNLQ�(OPHU�PDUND�FLKD]
• $WRPLN�$EVRUSVL\RQ�&LKD]Õ��$�$��$QDO\VW������3HUNLQ�(POHU��PDUND�FLKD]
• Etüv: Electo-mag M-5040  marka cihaz

• 0DQWROX�ÕVÕWÕFÕ��(OHFWUR�0DJ�PDUND�FLKD]
• 0DJQHWLN�NDUÕúWÕUÕFÕ��/DERUWHNQLN�PDUND�FLKD]
• Analitik terazi: AND HR-120 (10-3 hassasiyetli) marka cihaz



3.2. Metod

/LWHUDW�UOHUGH� UDVWODQÕOPD\DQ� EX� PDGGHOHU� OLWHUDW�UGHQ� �3DXO� YH� GL÷��� �����
ID\GDODQÕODUDN�DúD÷ÕGD�YHULOGL÷L�úHNLOGH��VHQWH]OHQPLúWLU�

3.2.1. Silika jelin 3-aminopropiltrietoksi ile modifiye edilmesi (1)

Silika jelin 3-aminopropiltrietoksisilan ile modifiye edilebilmesi (Tokman ve

GL÷���������LoLQ�|QFH�VLOLND�MHO�����RUDQÕQGD�+&O�LOH����VDDW�ND\QDWÕODUDN�NDUÕúWÕUÕOGÕ�
V�]�O�S� VX� LOH� \ÕNDQDUDN� �� J�Q� ���oC’de kurutuldu.  25 g silika jelin etanoldeki

NDUÕúÕPÕQD� � ������ PO� ���� PPRO�� ��DPLQRSURSLOWULHWRNVLVLODQ� HNOHQGL�� 2OXúDQ
V�VSDQVL\RQ���J�Q�V�UH�LOH�JHUL�VR÷XWXFX�DOWÕQGD���o&¶GH�NDUÕúWÕUÕOGÕ���2GD�VÕFDNOÕ÷ÕQD
NDGDU�VR÷XWXODQ�NDWÕ��U�Q�YDNXP�ILOWUHVL�LOH�V�]�OHUHN�DONRO�LOH�\ÕNDQGÕ�YH�NXUXWXOGX�
%H\D]� UHQNOL� NDWÕ� �U�Q� VX�� DONRO�� GLNORUPHWDQ�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
o|]�F�OHUGH� o|]�QPHPHNWHGLU�� )7�,5� VSHNWUXPX� DOÕQDQ� �U�Q�Q� VHQWH]� UHDNVL\RQX
ùHNLO�����¶GH�YHULOPLúWLU�
FT-IR (cm-1): 3554-3467 ν(NH2 gerilme), 2924-2856 ν(C-H alifatik), 1083 ν(Si-O).

2+
2+2+
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ùHNLO������6LOLND�MHOH�VDELWOHQPLú���DPLQRSURSLOWULHWRNVLVLODQ�VHQWH]L����



3.2.2. Silika-Si[N-(3-propil)2,4-dihidroksibenzaldimin] sentezi (2)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQGDQ� �� J� DOÕQGÕ� YH� DONROGH
o|]�OP�ú� ����� J� ���PPRO�� ����GLKLGURNVLEHQ]DOGHKLW� LOH� NDUÕúWÕUÕOGÕ�� *HUL� VR÷XWXFX
DOWÕQGD�� ��o&¶GH� ��� VDDW� NDUÕúWÕUÕOGÕNWDQ� VRQUD� RGD� VÕFDNOÕ÷ÕQD� NDGDU� VR÷XWXODQ� NDWÕ
�U�Q�V�]�OHUHN�DONROGH�\ÕNDQGÕ�YH�NXUXWXOGX��3DUODN�VRPRQ�UHQNOL��U�Q�VXGD��DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
FT-IR (cm-1) : 3423 ν(OH), 2943-2856 ν(C-H alifatik), 1647 ν(CH=N), 1345 ν(C-

N), 1093 ν(Si-O).

 TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ
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2

6L 1 &+

+2 2+
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2
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ùHNLO����� Silika-Si[N-(3-propil)2,4-dihidroksibenzaldimin] sentezi (2)



3.2.3. Silika-Si[N-(3-propil)4-metilsalisilaldimin] sentezi (3)

$ONROGH� o|]�OP�ú� ����� J� ��� PPRO�� R�YDQLOLQ�� � �� J� VLOLND� MHOH� ED÷OÕ� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� DONROGHNL� o|]HOWLVLQH� HNOHQGL�� *HUL� VR÷XWXFX� DOWÕQGD�
60o&¶GH� ��� VDDW� NDUÕúWÕUÕOGÕNWDQ� VRQUD� RGD� VÕFDNOÕ÷ÕQD� NDGDU� VR÷XWXODQ� NDWÕ� �U�Q
V�]�OHUHN� DONROGH� \ÕNDQGÕ� YH� NXUXWXOGX�� 3DUODN� VDUÕ� UHQNOL� �U�Q� VXGD�� DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
FT-IR (cm-1) : 3429 ν(OH), 2941-2865 ν(C-H alifatik), 1647 ν(CH=N), 1279 ν(C-

N), 1091 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1+� �
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ùHNLO����� Silika-Si[N-(3-propil)4-metilsalisilaldimin] sentezi (3)



3.2.4. Silika-Si[N-(3-propil)2-pridinkarboksialdimin] sentezi  (4)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQGDQ� �� J� DOÕQDUDN�� DONROGH
o|]�OP�ú� ����� PO� ��� PPRO�� ��SULGLQNDUERNVDOGHKLW� LOH� NDUÕúWÕUÕOGÕ�� *HUL� VR÷XWXFX
DOWÕQGD�� ��o&¶GH� ��� VDDW� NDUÕúWÕUÕOGÕNWDQ� VRQUD� RGD� VÕFDNOÕ÷ÕQD� NDGDU� VR÷XWXODQ� NDWÕ
�U�Q� V�]�OHUHN� DONROGH� \ÕNDQGÕ� YH� NXUXWXOGX�� %HM� UHQNOL� �U�Q� VXGD�� DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
FT-IR (cm-1) : 3423 ν(OH), 2939-2853 ν(C-H alifatik), 1658 ν(CH=N), 1263 ν(C-

N), 1056 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1+� � 12+&

2
2
2

6L 1 &+

1

ùHNLO����� Silika-Si[N-(3-propil)2-pridinkarboksialdimin] sentezi  (4)



 3.2.5. Silika-Si[N-(3-propil)ftaldialdimin] sentezi  (5)

$ONROGH� o|]�OP�ú� �����PO� ���PPRO�� IWDOGLDOGHKLW�� � �� J� VLOLND� MHOH� ED÷OÕ� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� DONROGHNL� o|]HOWLVLQH� HNOHQGL�� *HUL� VR÷XWXFX� DOWÕQGD�
60o&¶GH� ��� VDDW� NDUÕúWÕUÕOGÕNWDQ� VRQUD� RGD� VÕFDNOÕ÷ÕQD� NDGDU� VR÷XWXODQ� NDWÕ� �U�Q
V�]�OHUHN� DONROGH� \ÕNDQGÕ� YH� NXUXWXOGX�� 7XUXQFX� UHQNOL� �U�Q� VXGD�� DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
FT-IR (cm-1) : 2939-2853 ν(C-H alifatik), 1649 ν(CH=N), 1345 ν(C-N), 1035 ν(Si-

O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ
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2

6L 1+� �
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ùHNLO����� Silika-Si[N-(3-propil)ftaldialdimin] sentezi  (5)



3.2.6. Silika-Si[N-(3-propil)oksaldimin] sentezi  (6)

$ONROGH� o|]�OP�ú� ����� PO� ��� PPRO�� RNVDOGHKLW�� � �� J� VLOLND� MHOH� ED÷OÕ� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� DONROGHNL� o|]HOWLVLQH� HNOHQGL�� *HUL� VR÷XWXFX� DOWÕQGD�
60o&¶GH� ��� VDDW� NDUÕúWÕUÕOGÕNWDQ� VRQUD� RGD� VÕFDNOÕ÷ÕQD� NDGDU� VR÷XWXODQ� NDWÕ� �U�Q
V�]�OHUHN� DONROGH� \ÕNDQGÕ� YH� NXUXWXOGX�� .R\X� EHM� UHQNOL� �U�Q� VXGD�� DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
FT-IR (cm-1) : 2939-2853 ν(C-H alifatik), 1649 ν(CH=N), 1275 ν(C-N),

1035 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
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2

6L 1+� �
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ùHNLO����� Silika-Si[N-(3-propil)oksaldimin] sentezi  (6)



3.2.7.Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato

kobalt(II) sentezi (7)

 6LOLND� MHOH� ED÷OÕ� Silika-Si[N-(3-propil)2,4-dihidroksibenzaldimin] Schiff

ED]ÕQGDQ����J�DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ��&R�,,��DVHWDW�WX]XQGDQ�������J������PPRO�
DOÕQDUDN� EX� NDUÕúÕPD� HNOHQGL� YH� ��� VDDW� RGD� VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕOGÕ�� .DWÕ� �U�Q
V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� +DNL� \HúLO� UHQNOL� �U�Q� VXGD�� DONROGH�
GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
AAS : Co= 0.91 mmol

FT-IR (cm-1) : 3423 ν(OH), 2941-2855 ν(C-H alifatik), 1645 ν(CH=N),

1338 ν(C-N), 1093 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1 &+

+2 2+

� &R�22&&+�����+�2
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2 6L 1 &+

2 2+
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+�2
ùHNLO� ���� Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato
kobalt(II) sentezi (7)



3.2.8.Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato

EDNÕU�,,��VHQWH]L����

+D]ÕUODQDQ�6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@� 6FKLII� ED]ÕQGDQ
��J�DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ��&X�,,��DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN
EX�NDUÕúÕPD�HNOHQGL�YH����VDDW�RGD�VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕOGÕ��.DWÕ��U�Q�V�]�OG���DONROOH
\ÕNDQGÕ�YH�NXUXWXOGX��<HúLOLPVL�NDKYHUHQJL��U�Q�VXGD��DONROGH��GLNORUPHWDQGD��GPI�
GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHPHNWHGLU�
AAS : Cu= 1.86  mmol

FT-IR (cm-1) : 3423 ν(OH), 2941-2849 ν(C-H alifatik), 1646 ν(CH=N),

1335 ν(C-N), 1091 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
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2

6L 1 &+

+2 2+

� &X�22&&+����+�2

2
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2 6L 1 &+

2 2+
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ùHNLO� ���� Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato
EDNÕU�,,��VHQWH]L����



3.2.9.Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato

nikel(II)  sentezi (9)

+D]ÕUODQDQ�6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@� 6FKLII� ED]ÕQGDQ
��J��1L�,,�� DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ����� VDDW
RGD�VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��6�WO��NDKYH
UHQJLQGHNL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
çözücülerde çözünmemektedir.

AAS : Ni= 0.01  mmol

FT-IR (cm-1) : 3425 ν(OH), 2942-2856 ν(C-H alifatik), 1643 ν(CH=N),

1343 ν(C-N), 1090 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
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2

6L 1 &+

+2 2+

� 1L�22&&+�����+�2
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ùHNLO� ����� Silika-Si[N-(3-propil)2,4-dihidroksibenzaldiminato]aquamonoasetato
nikel(II) sentezi (9)



3.2.10.Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato

kobalt(II)  sentezi (10)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�
&R�,,��DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ����� VDDW�RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� <HúLOLPVL
NDKYHUHQJL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
çözücülerde çözünmemektedir.

AAS : Co= 0.41  mmol

FT-IR (cm-1) : 3429 ν(OH), 2939-2865 ν(C-H alifatik), 1645 ν(CH=N),

1275 ν(C-N), 1091 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

� 1L�22&&+�����+�2

2
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ùHNLO������ Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato kobalt(II)
sentezi (10)



3.2.11. Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato

EDNÕU�,,��VHQWH]L�����

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�
&X�,,��DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ����� VDDW�RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� <HúLOLPVL
NDKYHUHQJL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
çözücülerde çözünmemektedir.

AAS : Cu= 0.67 mmol

FT-IR (cm-1) : 3429 ν(OH), 2940-2855 ν(C-H alifatik), 1643 ν(CH=N),

1278 ν(C-N), 1091 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

� &X�22&&+����+�2

2
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2 6L 1 &+
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ùHNLO� ������ 6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQDWR@DTXDPRQRDVHWDWR� EDNÕU�,,�
sentezi (11)



3.2.12. Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato nikel(II)

sentezi (12)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�
1L�,,�� DVHWDW� WX]XQGDQ�������J� �����PPRO�� DOÕQDUDN� DONROGH�NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� 6DUÕPVÕ� \HúLO
UHQNWHNL��U�Q�VXGD��DONROGH��GLNORUPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH
çözünmemektedir.

AAS : Ni= 0.39 mmol

FT-IR (cm-1) : 3429 ν(OH), 2940-2862 ν(C-H alifatik), 1641 ν(CH=N),

1279 ν(C-N), 1091 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

� 1L�22&&+�����+�2

2

2
2 6L 1 &+

2 2&+�

1L&+�&22
+�2

2

2
2 6L 1 &+

+2 2&+�

ùHNLO� ����� Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato nikel(II)
sentezi (12)



3.2.13. Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato kobalt(II)

sentezi (13)

+D]ÕUODQDQ�6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@ 6KLII�ED]ÕQGDQ����J�
&R�,,��DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ����� VDDW�RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��6�WO��NDKYHUHQJL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Co= 0.27 mmol

FT-IR (cm-1) : 2935-2853 ν(C-H alifatik), 1655 ν(CH=N), 1261 ν(C-N),

1055 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1 &+

1

� &R�22&&+�����+�2

2
2
2

6L 1 &+

1
&R&+�&22

&+�&22

ùHNLO������ Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato kobalt(II)
sentezi (13)



��������6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@GLDVHWDWR�EDNÕU�,,�
sentezi (14)

+D]ÕUODQDQ�6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@ 6KLII�ED]ÕQGDQ����J�
&X�,,��DVHWDW� WX]XQGDQ�������J� �����PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ����� VDDW�RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��.Õ]ÕO�EHM� UHQNOL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Cu= 0.34 mmol

FT-IR (cm-1) : 2929-2845 ν(C-H alifatik), 1653 ν(CH=N), 1259 ν(C-N),

1058 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1 &+

1

� &X�22&&+����+�2

2
2
2

6L 1 &+

1
&X&+�&22

&+�&22

ùHNLO�������6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@GLDVHWDWR�EDNÕU�,,�
sentezi (14)



3.2.15. Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato nikel(II)

sentezi (15)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �
J��1L�,,��DVHWDW�WX]XQGDQ�������J������PPRO��DOÕQDUDN�DONROGH�NDUÕúWÕUÕOGÕ�����VDDW�RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��$oÕN�NDKYHUHQJL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Ni= 0.73 mmol

FT-IR (cm-1) : 2930-2839 ν(C-H alifatik), 1657 ν(CH=N), 1260 ν(C-N),

1056 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

2
2
2

6L 1 &+

1

� 1L�22&&+�����+�2

2
2
2

6L 1 &+

1
1L&+�&22

&+�&22

ùHNLO������ Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato nikel(II)
sentezi (15)



3.2.16. Silika-Si[N-(3-propil)ftaldialdimin]diasetato kobalt(II)  sentezi (16)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� &R�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� $oÕN� HIODWXQ
UHQNOL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Co= 0.44 mmol

FT-IR (cm-1) : 2938-2853 ν(C-H alifatik), 1642 ν(CH=N), 1271 ν(C-N),

1029 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

+&

+&

1

6L

1

6L

2
2
2

2
2
2

� &R�22&&+�����+�2

+&

+&

1

6L

1

6L

2
2
2

2
2
2

&R
&+�&22

&+�&22

ùHNLO������ Silika-Si[N-(3-propil)ftaldialdimin]diasetato kobalt(II) sentezi (16)



��������6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@GLDVHWDWR�EDNÕU�,,���VHQWH]L�����

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� &X�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��*ULPVL�EHM�UHQNOL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Cu= 0.51 mmol

FT-IR (cm-1) : 2939-2850 ν(C-H alifatik), 1645 ν(CH=N), 1274 ν(C-N),

1025 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

+&

+&

1

6L

1

6L

2
2
2

2
2
2

� &X�22&&+����+�2

+&

+&

1

6L

1

6L

2
2
2

2
2
2

&X
&+�&22

&+�&22

ùHNLO�������6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@GLDVHWDWR�EDNÕU�,,��VHQWH]L�����



3.2.18. Silika-Si[N-(3-propil)ftaldialdimin]diasetato nikel(II)  sentezi (18)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� 1L�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� $oÕN� VDUÕ
UHQJLQGHNL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
çözücülerde çözünmemektedir.

AAS : Ni= 2.24 mmol

FT-IR (cm-1) : 2930-2853 ν(C-H alifatik), 1643 ν(CH=N), 1272 ν(C-N),

1030 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

+&

+&

1

6L

1

6L

2
2
2

2
2
2

� 1L�22&&+�����+�2

+&

+&

1

6L

1

6L

2
2
2

2
2
2

1L
&+�&22

&+�&22

ùHNLO������ Silika-Si[N-(3-propil)ftaldialdiminin]diasetato nikel(II)  sentezi (18)



3.2.19. Silika-Si[N-(3-propil)oksaldimin]diasetato kobalt(II)  sentezi (19)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�RNVDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� &R�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��$oÕN�VDUÕ�UHQNOL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Co=  0.06 mmol

FT-IR (cm-1) : 2929-2853 ν(C-H alifatik), 1641 ν(CH=N), 1273 ν(C-N),

1031 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

1

6L

1

6L

&+
&+

� &R�22&&+�����+�2

1

6L

1

6L

&+

&+
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&+�&22

&+�&22
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2
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2
2

2
2
2

2
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2

ùHNLO������ Silika-Si[N-(3-propil)oksaldimin]diasetato kobalt(II)  sentezi (19)



��������6LOLND�6L>1����SURSLO�RNVDOGLPLQ@GLDVHWDWR�EDNÕU�,,���VHQWH]L�����

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�RNVDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� &X�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD�NDUÕúWÕUÕODQ��U�Q�V�]�OG���DONROOH�\ÕNDQGÕ�YH�NXUXWXOGX��.R\X�EHM�UHQNOL
�U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
çözünmemektedir.

AAS : Cu= 0.16 mmol

FT-IR (cm-1) : 2929-2845 ν(C-H alifatik), 1644 ν(CH=N), 1274 ν(C-N),

1034 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

1

6L

1

6L

&+

&+
� &X�22&&+����+�2

1

6L

1

6L
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ùHNLO�������6LOLND�6L>1����SURSLO�RNVDOGLPLQ@GLDVHWDWR�EDNÕU�,,���VHQWH]L�����



3.2.21. Silika-Si[N-(3-propil)oksaldimin]diasetato nikel(II)  sentezi (21)

+D]ÕUODQDQ� 6LOLND�6L>1����SURSLO�RNVDOGLPLQ@ 6KLII� ED]ÕQGDQ� � �� J�� 1L�,,�
DVHWDW� WX]XQGDQ� ������ J� ����� PPRO�� DOÕQDUDN� DONROGH� NDUÕúWÕUÕOGÕ�� ��� VDDW� RGD
VÕFDNOÕ÷ÕQGD� NDUÕúWÕUÕODQ� �U�Q� V�]�OG��� DONROOH� \ÕNDQGÕ� YH� NXUXWXOGX�� $oÕN� WXUXQFX
UHQJLQGHNL� �U�Q� VXGD�� DONROGH�� GLNORUPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
çözücülerde çözünmemektedir.

AAS : Ni= 0.04 mmol

FT-IR (cm-1) : 2933-2855 ν(C-H alifatik), 1642 ν(CH=N), 1271 ν(C-N),

1030 ν(Si-O).

TGA :200o&¶\H�NDGDU�NDUDUOÕ�����o&¶GH�ER]XQPD�EDúODGÕ

1

6L

1

6L

&+
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� 1L�22&&+�����+�2
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1
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ùHNLO������ Silika-Si[N-(3-propil)oksaldimin]diasetato nikel(II)  sentezi (21)



���%8/*8/$5�9(�7$57,ù0$

4.1. Sentezler

4.1.1. 3-aminopropiltrietoksisilan ile modifiye edilen Silika jel

6LOLND� MHOLQ� ���� RUDQÕQGD� +&O� LOH� ��� VDDW� ND\QDWÕOGÕNWDQ� VRQUD� ��
DPLQRSURSLOWULHWRNVLVLODQ� LOH� PRGLIL\H� HGLOPLú� KDOL�� NDWÕ� GHVWH÷H� WXWWXUXOPXú
�LPPRELOL]H��6FKLII�ED]Õ�VHQWH]LQGH�NXOODQÕOPÕúWÕU��%H\D]�UHQNOL�NDWÕ��U�Q�VX�� DONRO�
GLNORUPHWDQ�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHPHNWHGLU�� hU�Q�Q
VHQWH]� UHDNVL\RQX� ùHNLO� ����¶GH� YHULOPLúWLU�� (OGH� HGLOHQ� �U�Q�Q� \DSÕVÕ� DQDOLWLN
\|QWHPOHU�YH�)7�,5�NXOODQÕODUDN�D\GÕQODWÕOPÕúWÕU�

/LWHUDW�UGH� EHQ]HU� oDOÕúPDODUGD�� NDWÕ� GHVWHN� LOH� LOJLOL� PRO� KHVDSODUÕ
\DSÕOPDPDVÕQD� UD÷PHQ�� VLOLND� MHO� LoLQ� ELOLQHQ� \DNODúÕN� PRO� N�WOHVL� NXOODQÕODUDN
DQDOLWLN� \|QWHPOHUOH�� VLOLND� MHOH� ED÷ODQDQ� ��DPLQRSURSLOWULHWRNVLVLODQ� PLNWDUÕ� WHVSLW
HGLOPLú�YH�\DNODúÕN���PRO�VLOLND� MHOH�����PRO���DPLQRSURSLOWULHWRNVLVLODQ�ED÷ODQGÕ÷Õ
EXOXQPXúWXU�

(a)



(b)

ùHNLO� ����� �D�6LOLND� MHO�� �E�� � ��DPLQRSURSLOWULHWRNVLVLODQ� ED÷OÕ� VLOLND� MHOLQ� )7�,5
 ���������VSHNWUXPODUÕ

6LOLND�MHOLQ�)7�,5�VSHNWUXPX�LQFHOHQGL÷LQGH�OLWHUDW�UGH��1DYD�YH�GL÷��������
|QHULOHQ�\DSÕVÕQD�X\JXQ�RODUDN������FP-1¶GH�JHQLú�ELU�2+�JHULOPH�EDQGÕ�������FP-

1¶GD� LVH�6L�2�ED÷ÕQD�DLW� H÷LOPH�SLNL�J|U�OPHNWHGLU������FP-1¶GH� LVH� VLODQROH�ED÷OÕ� �
2+� JUXEXQD� DLW� JHULOPH� WLWUHúLPOHUL� J|]OHQPLúWLU�� 6LOLND� MHOH� ��
DPLQRSURSLOWULHWRNVLVLODQ�ED÷ODQPDVÕ�LOH�UHQN�GH÷LúLPL�J|]OHQPHPLú�DQFDN�VDI�VLOLND
MHOLQ� )7�,5� VSHNWUXPXQGDQ� IDUNOÕ� RODUDN� ��DPLQRSURSLOWULHWRNVLVLODQ� ED÷ODQGÕNWDQ
sonra 3430 cm-1¶GHNL�JHQLú�2+�EDQGÕ��RPX]�úHNOLQGHNL������������FP-1’deki -NH2’e

DLW� 1�+� JHULOPH� WLWUHúLPOHUL� LOH� |UW�úP�úW�U�� ������ ����� FP-1’deki pikler ise 3-

DPLQRSURSLOWULHWRNVLVLODQÕQ� \DSÕVÕQGD� EXOXQDQ� ±&+2� ]LQFLULQLQ� YDUOÕ÷ÕQÕ
J|VWHUPHNWHGLU�� $\UÕFD� VDI� VLOLNDQÕQ� )7�,5� VSHNWUXPXQGD� � ���� FP-1’de gözlenen

VLODQRO�2+�JUXEXQD�DLW�JHULOPH�WLWUHúLPLQGH�E�\�N�ELU�D]DOPD�J|]OHQPLúWLU��%�W�Q�EX
YHULOHU���DPLQRSURSLOWULHWRNVLVLODQÕQ�VLOLND�MHOH�WXWWXUXOGX÷XQX�J|VWHUPHNWHGLU�

4.1.2. Silika-Si[N-(3-propil)2,4-dihidroksibenzaldimin] (2) ve metal

kompleksleri (7), (8), (9)

 3-aminopropiltrietoksisilan ile aktif hale getirilen silika jel 2,4-

GLKLGURNVLEHQ]DOGHKLW�LOH�DONRO�RUWDPÕQGD�HWNLOHúWLULOPLú�YH�NRQGHQ]DV\RQ�UHDNVL\RQX
LOH�LPPRELOL]H�6FKLII�ED]Õ�OLJDQGÕ�VHQWH]OHQPLúWLU��6HQWH]OHQHQ��U�Q�Q�VXGD��DONROGH�



GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L� WHVSLW
HGLOPLúWLU��hU�Q�Q�VHQWH]� UHDNVL\RQX�ùHNLO������GH�YHULOPHNWHGLU��%H\D]� UHQNOL�RODQ
��DPLQRSURSLOWULHWRNVLVLODQ� ED÷OÕ� VLOLND� MHOLQ� UHQJLQLQ� SDUODN� VRPRQ� UHQJLQH
G|Q�úPHVL�6FKLII�ED]Õ�ROXúWX÷XQX�J|VWHUPHNWHGLU��.DWÕ��U�Q�Q�7*$�YHULOHULQH�J|UH
����&¶QLQ�DOWÕQGD�NDUDUOÕ�ROGX÷X��DQFDN������&¶GHQ�LWLEDUHQ�ER]XQPDODUÕQ�EDúODGÕ÷Õ
WHVSLW� HGLOPLúWLU�� %DúODQJÕoWDNL� N�WOH� ND\ÕSODUÕQÕQ� \DSÕGDNL� QHPGHQ� ND\QDNODQGÕ÷Õ
úHNOLQGH� \RUXPODQÕUNHQ�� ����&¶GHQ� VRQUDNL� N�WOH� ND\ÕSODUÕQÕQ� LVH�� GHVWHN� NDWÕVÕQÕQ
SROLPHULN�\DSÕGDNL�ER]XQPDODUGDQ�ROXúWX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�

/LJDQWÕQ� � )7�,5� VSHNWUXPXQGD�� ����� FP-1¶GH� NL� JHQLú�2+� EDQGÕ� LPPRELOL]H
6FKLII� ED]ÕQÕQ� \DSÕVÕQGD� EXOXQDQ� ±2+� JUXSODUÕQGDQ� ND\QDNODQPDNWDGÕU�� ��
DPLQRSURSLOWULHWRNVLVLODQ�ED÷OÕ�VLOLND�MHOLQ�VSHNWUXPXQGD�����������FP-1 bulunan  -

NH2�EDQGÕQÕQ�J|U�OPHPHVL������GLKLGURNVLEHQ]DOGHKLWLQ���DPLQRSURSLOWULHWRNVLVLODQD
LPLQ�ROXúXPX�LOH�ED÷ODQGÕ÷ÕQÕ�J|VWHUPHNWHGLU��$QWRQ\��������������FP-1’de CH=N

gerilmesine ait keskin pik, 2,4-dihidroksibenzaldehit karbonunun silika jele

VDELWOHQPLú���DPLQRSURSLOWULHWRNVLVLODQÕQ�SULPHU�D]RWX�LOH�6FKLII�ED]Õ�ROXúWXUGX÷XQX
göstermektedir. 2943 ve 2856 cm-1’de görülen iki keskin pik hem 3-

DPLQRSURSLOWULHWRNVLVLODQ�ED÷OÕ�VLOLND�MHOLQ��KHP�GH�LPPRELOL]H�6FKLII�ED]ÕQÕQ�DOLIDWLN
&�+�JHULOPH� WLWUHúLPOHULQL�J|VWHUPHNWHGLU�������FP-1¶GH�J|U�OHQ�JHQLú�SLN� LVH�6L�2
JHULOPHVL�RODUDN�\RUXPODQPÕúWÕU�

6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@� OLJDQGÕQÕQ� &R�,,�
NRPSOHNVLQLQ�KDNL�\HúLO�UHQNWH�ROGX÷X�VXGD��DONROGH��GLNORURPHWDQGD��GPI��GPVR�YH
GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L� WHVSLW� HGLOPLúWLU�� 7*$� YHULOHULQH� J|UH�
NRPSOHNVLQ�����&¶QLQ��]HULQGH�ER]XQPD\D�EDúODGÕ÷Õ�J|]OHQPLúWLU��<DSÕGDNL�&R�,,�
PLNWDUÕ� �$$6�LOH� WD\LQ�HGLOGL��6HQWH]OHQHQ� LPPRELOL]H�NREDOW�NRPSOHNVLQLQ��DWRPLN
DEVRUSVL\RQ� YHULOHULQH� J|UH�� PHWDO� OLJDQG� � RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�
0DJQHWLN�V�VVHSWLELOLWH�|Oo�POHUL�VRQXFXQGD�NRQSOHNVLQ�\DSÕVÕQÕQ�WHWUDKHGUDO�ROGX÷X
EHOLUOHQPLúWLU�� gQHULOHQ� WHWUDKHGUDO� \DSÕ� LoLQ�� PRGHO� �]HULQGH� ELU� VWHULN� HQJHO
J|U�OPHPLúWLU��ùHNLO�������7HWUDKHGUDO� \DSÕGD�� OLJDQGÕQ� LNL�QRNWDGDQ�metal iyonuyla

ED÷ODQPD\D� NDWÕOGÕ÷Õ� YH� EXQODUÕQ� ����GLKLGURNVLEHQ]DOGHKLWLQ� DURPDWLN� KLGURNVLO
JUXEXQXQ�RNVLMHQL� LOH�D]RPHWLQ��&+ 1��JUXEXQXQ�D]RWX�ROGX÷X�OLWHUDW�U�YHULOHUL� LOH



uyum içindedir (Mahmoud, 1997). Kompleksteki NRRUGLQDV\RQ�ERúOX÷X�DVHWDW�YH�VX
PROHN�OOHUL�LOH�WDPDPODQPÕúWÕU�

$QDOLWLN� \|QWHPOHU� LOH� \DNODúÕN� RODUDN� WD\LQ� HGLOHQ� NDWÕ� GHVWHN�OLJDQG�PLNWDUÕ
������ RUDQÕQGD� EXOXQPXú� YH� PROHN�O�Q� E�\�NO�÷�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� D\QÕ
GHVWHN�NDWÕVÕQD�ED÷OÕ� LNL� OLJDQGÕQ� \D�GD� IDUNOÕ� GHVWHN�NDWÕODUÕQD�ED÷OÕ� OLJDQGODUÕQ�ELU
DUD\D� JHOHUHN� WHN� ELU� PHWDOLQ� NRRUGLQDV\RQXQX� WDPDPODPDODUÕ� VWHULN� YH� JHRPHWULN
olarak mümkün görülmemektedir. Kompleksin FT-IR spektrumunda; 3423 cm-1’de -

2+� JHULOPHVLQH� DLW� JHQLú� SLN�� DOGHKLWLQ� NRPSOHNV� ROXúXPXQD� NDWÕOPD\DQ� ±2+
JUXEXQGDQ� ND\QDNODQPDNWDGÕU�� /LJDQGGD� ����� FP-1’de görülen azometin pikinin

NRPSOHNVWH� GDKD� G�ú�N� IUHNDQVODUD� ND\PDVÕ� OLJDQGÕQ� PHWDOH� NRRUGLQH� ROGX÷X
úHNOLQGH�\RUXPODQPÕúWÕU��(EVZRUWK��������

6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@� OLJDQGÕQÕQ� &X�,,�
NRPSOHNVLQLQ�����\HúLOLPVL�NDKYHUHQJL�WRQGD�ROGX÷X��VXGD��DONROGH��GLNORURPHWDQGD�
GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L�� 7*$� YHULOHULQH� J|UH�
����&¶QLQ� �]HULQGH� ER]XQPD\D� EDúODGÕ÷Õ� WHVSLW� HGLOPLúWLU�� .RPSOHNVLQ� DWRPLN
DEVRUSVL\RQ� YHULOHULQH� J|UH� PHWDO� OLJDQG� � RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�
øPPRELOL]H�EDNÕU�,,��NRPSOHNVLQLQ�|QHULOHQ�NDUH�G�]OHP�\DSÕVÕ� LoLQ�PRGHO��]HULQGH
VWHULN� HQJHO� J|U�OPHPLúWLU� �ùHNLO� ������ .DUH� G�]OHP� \DSÕGD� metal iyonuyla

ED÷ODQPD\D�NDWÕODQ�����GLKLGURNVLEHQ]DOGHKLWLQ�DURPDWLN�KLGURNVLO�JUXEXQXQ�RNVLMHQL
LOH� D]RPHWLQ� �&+ 1�� JUXSODUÕQÕQ� D]RWODUÕ� úHODW� ROXúXPX� LOH� NDUDUOÕ� NRPSOHNV
ROXúWXUPXúODUGÕU��0DKPRXG���������.RPSOHNVWHNL�NRRUGLQDV\RQ�ERúOXNODUÕ�DVHWDW�YH
VX� PROHN�OOHUL� WDUDIÕQGDQ� WDPDPODQPÕúWÕU�� 7*$� YHULOHUL� GH� EX� GXUXPX
GHVWHNOHPHNWHGLU�� $QDOLWLN� \|QWHPOHU� LOH� \DNODúÕN� RODUDN� WD\LQ� HGLOHQ� NDWÕ� GHVWH÷H
ED÷OÕ� OLJDQG� PLNWDUÕ� YH� PROHN�O�Q� E�\�NO�÷�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� D\QÕ� GHVWHN
NDWÕVÕQD� ED÷OÕ� LNL� OLJDQGÕQ� \D� GD� IDUNOÕ� GHVWHN� NDWÕODUÕQD� ED÷OÕ� OLJDQGODUÕQ� ELU� DUD\D
JHOHUHN� WHN�ELU�PHWDOLQ�NRRUGLQDV\RQXQX� WDPDPODPDODUÕ� VWHULN�YH� JHRPHWULN�RODUDN
mümkün görülmemektedir.

Kompleksin FT-IR spektrumunda, 2,4-dihidroksibenzaldehitten kaynaklanan

JHQLú� �2+� EDQGÕ� \HULQL� NRUXPDNWD�� �1+2� EDQGÕ� J|U�OPHPHNWHGLU�� /LJDQGGD� ����



cm-1’de görülen azometin piki, komplekste 1646 cm-1¶H�ND\PÕúWÕU��%X�GXUXP�6FKLII
ED]Õ�OLJDQWÕQÕQ�PHWDOH�NRRUGLQDV\RQX�úHNOLQGH�\RUXPODQPÕúWÕU�

6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@� OLJDQWÕQÕQ� QLNHO� �,,�
kompleksinin (9) FT-IR spektrumunda 3423 cm-1’de 2,4-dihidroksibenzaldehitten

ND\QDNODQDQ�JHQLú� �2+�EDQGÕ�J|U�OPHNWHGLU��6FKLII�ED]ÕQD� DLW� D]RPHWLQ�SLNL�� ����
cm-1¶H� � ND\PÕú� YH� EX� GXUXP� OLJDQGÕQ� PHWDOH� NRRUGLQH� ROGX÷X� úHNOLQGH
\RUXPODQPÕúWÕU� �(EVZRUWK�� ������� 6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQ@
OLJDQWÕQÕQ�1L�,,�� NRPSOHNVL� V�WO�� NDKYH� UHQNOL� ROXS�� VXGD�� DONROGH�� GLNORURPHWDQGD�
GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHPHNWHGLU�� 7*$� YHULOHULQH� J|UH�
NRPSOHNVLQ� ����&¶QLQ� �]HULQGH� ER]XQPD\D� EDúODGÕ÷Õ� WHVSLW� HGLOPLúWLU�� %X
VÕFDNOÕNWDQ� VRQUD� J|U�OHQ� N�WOH� ND\ÕSODUÕ�� GHVWHN� NDWÕVÕQÕQ� SROLPHULN� \DSÕVÕQGDNL
ER]XQPDODUGÕU��.RPSOHNVH�ED÷ODQDQ�QLNHO��,,��PLNWDUÕ�$$6�LOH�WD\LQ�HGLOGL��$WRPLN
DEVRUSVL\RQ� YHULOHULQH� J|UH�� PHWDO� OLJDQG� � RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�
0DJQHWLN�V�VVHSWLELOLWH�|Oo�POHUL�VRQXFXQGD�NRPSOHNVLQ�GLDPDJQHWLN�YH�EXQD�ED÷OÕ
RODUDN� \DSÕVÕQÕQ� NDUH� G�]OHP� ROGX÷X� EHOLHUOHQPLúWLU� �ùHNLO� ������ 0etal iyonuyla

ED÷ODQPD\D� NDWÕODQ� ±2+� JUXEX� LOH� D]RPHWLQ� �&+ 1�� JUXEXQXQ� D]RWXGXU�
Kompleksteki NRRUGLQDV\RQ� ERúOX÷X� DVHWDW� YH� VX� PROHN�OOHUL� WDUDIÕQGDQ
WDPDPODQPÕúWÕU�� $QDOLWLN� \|QWHPOHU� LOH� \DNODúÕN� RODUDN� WD\LQ� HGLOHQ� NDWÕ� GHVWHN�
OLJDQG� RUDQÕ� YH� PROHN�O�Q� E�\�NO�÷�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� D\QÕ� GHVWHN� NDWÕVÕQD
ED÷OÕ�LNL�OLJDQGÕQ�\D�GD�IDUNOÕ�GHVWHN�NDWÕODUÕQD�ED÷OÕ�OLJDQGODUÕQ�ELU�DUD\D�JHOHUHN�WHN
ELU�PHWDOLQ�NRRUGLQDV\RQXQX�WDPDPODPDODUÕ�VWHULN�RODUDN�P�PN�Q�J|U�OPHPHNWHGLU�

4.1.3. Silika-Si[N-(3-propil)4-metilsalisilaldimin] 3) ve metal kompleksleri (10),

(11), (12)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQÕQ� R�YDQLOLQ� LOH� DONRO� RUWDPÕQGD
NRQGHQ]DV\RQ� UHDNVL\RQX� LOH� HOGH� HGLOHQ� NDWÕ� GHVWH÷H� WXWWXUXOPXú� 6FKLII� ED]Õ
OLJDQWÕQÕQ�����VHQWH]L�ùHNLO����¶WH�YHULOPLúWLU��/LJDQG��VXGD��DONROGH��GLNORURPHWDQGD�
GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHPHNWHGLU�� 7*$� YHULOHULQH� J|UH�
�U�Q�Q� ����&¶QLQ� �]HULQGH� ER]XQGX÷X� WHVSLW� HGLOPLúWLU�� %H\D]� UHQNWH� RODQ� ��
DPLQRSURSLOWULHWRNVLVLODQ� ED÷OÕ� VLOLND� MHOLQ� UHQJLQLQ� SDUODN� VDUÕ� UHQJH� G|Q�úPHVL� YH



)7�,5�VSHNWUXP�YHULOHUL��6FKLII�ED]Õ�ROXúWX÷XQX�J|VWHUHQ�|QHPOL�LS�XoODUÕGÕU������
cm-1¶GH�J|U�OHQ�JHQLú�SLN�����������FP-1���R�YDQLOLQGHQ�ND\QDNODQDQ��2+�EDQGÕGÕU�
2941 ve 2865 cm-1¶GH� J|U�OHQ� LNL� NHVNLQ� SLN� 6LOLND� MHOH� ED÷OÕ� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� DOLIDWLN� &�+� JHULOPH� WLWUHúLPOHULQL� J|VWHUPHNWHGLU�� ����
cm-1¶GH�J|U�OHQ�&+ 1�JHULOPHVLQH�DLW�NHVNLQ�SLN��OLWHUDW�UGH�YHULOHQ�6FKLII�ED]ODUÕQD
ait CH=N gerilmesi ile uyum içindedir (Antony, 2001).

6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@� OLJDQWÕQÕQ� &R�,,�� NRPSOHNVL� �����
\HúLOLPVL�NDKYH�UHQNOL�ROXS������&¶GH�ER]XQGX÷X�7*$� LOH� WHVSLW� HGLOPLúWLU��.REDOW
NRPSOHNVLQGH�EXOXQDQ�NREDOW�PLNWDUÕ�$$6� LOH� WD\LQ� HGLOPLúWLU��.RPSOHNVLQ� DWRPLN
DEVRUSVL\RQ�YHULOHULQH� J|UH�PHWDO� OLJDQG�RUDQÕ� ����RODUDN� KHVDSODQPÕúWÕU��0DJQHWLN
V�VVHSWLELOLWH�|Oo�POHUL�VRQXFX��NRPSOHNVLQ�WHWUDKHGUDO�\DSÕ\D�VDKLS�ROGX÷X�úHNOLQGH
\RUXPODQPÕúWÕU��7HWUDKHGUDO�\DSÕGD�metal iyonuna –OH grubu ile azometin (CH=N)

JUXEXQXQ�D]RWX�NRRUGLQH�ROPXúWXU��.RPSOHNVWHNL�NRRUGLQDV\RQ�ERúOXNODUÕQÕQ�DVHWDW
YH� VX� PROHN�OOHUL� WDUDIÕQGDQ� WDPDPODQPDVÕ� 7*$� YHULOHUL� LOH� GHVWHNOHQPHNWHGLU�
'HVWHN�NDWÕVÕ�RODUDN�NXOODQÕODQ�VLOLND�MHOLQ�PROHN�O�Q�Q�oRN�E�\�N�YH�NRPSOHNV�ELU
\DSÕ\D� VDKLS� ROPDVÕ� YH� EX� \DSÕ\D� ED÷ODQDQ� OLJDQGODUÕQ� GDKD� N�o�N� PROHN�OOHU
ROPDODUÕ� QHGHQL� LOH� ELU�PHWDOLQ� ELUGHQ� ID]OD� OLJDQWD� ED÷ODQPDVÕ� VWHULN� YH� JHRPHWULN
RODUDN� P�PN�Q� J|U�OPHPHNWHGLU� �%XEHUW�� ������� $$6� VRQXoODUÕ� EX� GXUXPX
GHVWHNOHPHNWHGLU�� 6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@� OLJDQWÕQÕQ� NREDOW� �,,�
NRPSOHNVLQLQ� )7�,5� VSHNWUXPX� LQFHOHQGL÷LQGH� OLJDQWÕQ� PHWDOH� NRRUGLQH� ROPDVÕ
nedeni ile azometin pikinin 1645 cm-1¶H�ND\GÕ÷Õ�J|U�OP�úW�U�

6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@� OLJDQGÕQÕQ� &X�,,�� NRPSOHNVLQLQ
����� \HúLOLPVL� NDKYH� UHQNOL� � ROGX÷X�� VXGD�� DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH
GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L�� 7*$� YHULOHULQH� J|UH� ����&¶QLQ� �]HULQGH
ER]XQPD\D� EDúODGÕ÷Õ� WHVSLW� HGLOPLúWLU�� .RPSOHNVLQ� DWRPLN� DEVRUSVL\RQ� YHULOHULQH
J|UH� PHWDO� OLJDQG� � RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�� øPPRELOL]H� EDNÕU� �,,�
NRPSOHNVOLQLQ� |QHULOHQ� NDUH� G�]OHP� \DSÕVÕ� LoLQ� PRGHO� �]HULQGH� VWHULN� HQJHO
J|U�OPHPLúWLU��ùHNLO��������.DUH�G�]OHP�\DSÕGD�PHWDO� L\RQX\OD�ED÷ODQPD\D�NDWÕODQ
R�YDQLOLQLQ� DURPDWLN� KLGURNVLO� JUXEXQXQ� RNVLMHQL� LOH� D]RPHWLQ� �&+ 1�� JUXSODUÕQÕQ
D]RWODUÕ� úHODW� ROXúXPX� LOH� NDUDUOÕ� NRPSOHNV� ROXúWXUPXúODUGÕU� �0DKPRXG�� ������
Kompleksteki NRRUGLQDV\RQ� ERúOXNODUÕ� DVHWDW� YH� VX� PROHN�OOHUL� WDUDIÕQGDQ



WDPDPODQPÕúWÕU��7*$�YHULOHUL�GH�EX�GXUXPX�GHVWHNOHPHNWHGLU��$QDOLWLN�\|QWHPOHU
LOH� \DNODúÕN� RODUDN� WD\LQ� HGLOHQ� NDWÕ� GHVWH÷H� ED÷OÕ� OLJDQG� PLNWDUÕ� YH� PROHN�O�Q
E�\�NO�÷��J|]�|Q�QH�DOÕQGÕ÷ÕQGD��D\QÕ�GHVWHN�NDWÕVÕQD�ED÷OÕ�LNL�OLJDQWÕQ�\D�GD�IDUNOÕ
GHVWHN�NDWÕODUÕQD�ED÷OÕ�OLJDQWODUÕQ�ELU�DUD\D�JHOHUHN�WHN�ELU�PHWDOLQ�NRRUGLQDV\RQXQX
WDPDPODPDODUÕ�VWHULN�YH�JHRPHWULN�RODUDN�P�PN�Q�J|U�OPHPHNWHGLU�

.RPSOHNVLQ�)7�,5�VSHNWUXPXQGD��R�YDQLOLQGHQ�ND\QDNODQDQ�JHQLú��2+�EDQGÕ
ve -NH2 EDQGÕ� J|U�OPHPHNWHGLU�� /LJDQGGD� ����� FP-1’de görülen azometin piki,

komplekste 1643 cm-1¶H� ND\PÕúWÕU�� %X� GXUXP� 6FKLII� ED]Õ� OLJDQGÕQÕQ� PHWDOH
NRRUGLQDV\RQX�úHNOLQGH�\RUXPODQPÕúWÕU�

6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@� OLJDQGÕQÕQ� QLNHO� �,,�� NRPSOHNVLQLQ
�����)7�,5�VSHNWUXPXQGD�6FKLII�ED]ÕQD�DLW�D]RPHWLQ�SLNL�������FP-1¶H�ND\PÕú�YH�EX
GXUXP�OLJDQGÕQ�PHWDOH�NRRUGLQH�ROGX÷X�úHNOLQGH� \RUXPODQPÕúWÕU� �(EVZRUWK��������
6LOLND�6L>1����SURSLO���PHWLOVDOLVLODOGLPLQ@�OLJDQGÕQÕQ�1L�,,��NRPSOHNVL�VDUÕPVÕ�\HúLO
UHQNOL�ROXS��VXGD��DONROGH��GLNORURPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH
çözünmemektedir. TGA verilerine göre,  kompleksin 273°C’nin üzerinde bozunmaya

EDúODGÕ÷Õ� WHVSLW� HGLOPLúWLU�� %X� VÕFDNOÕNWDQ� VRQUD� J|U�OHQ� N�WOH� ND\ÕSODUÕ�� GHVWHN
NDWÕVÕQÕQ� SROLPHULN� \DSÕVÕQGDNL� ER]XQPDODUGÕU�� .RPSOHNVH� ED÷ODQDQ� QLNHO� �,,�
PLNWDUÕQÕ� $$6� LOH� WD\LQ� HGLOGL�� $WRPLN� DEVRUSVL\RQ� YHULOHULQH� J|UH�� PHWDO� OLJDQG
RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�� 0DJQHWLN� V�VVHSWLELOLWH� |Oo�POHUL� VRQXFXQGD
NRPSOHNVLQ� GLDPDJQHWLN� YH� EXQD� ED÷OÕ� RODUDN� \DSÕVÕQÕQ� NDUH� G�]OHP� ROGX÷X
EHOLUOHQPLúWLU� �ùHNLO� ������� .RPSOHNVWHNL� NRRUGLQDV\RQ� ERúOX÷X� DVHWDW� YH� VX
PROHN�OOHUL�WDUDIÕQGDQ�WDPDPODQPÕúWÕU�

4.1.4. Silika-Si[N-(3-propil)2-pridinkarboksaldimin] (3) ve metal kompleksleri

(13), (14) ), (15)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQÕQ� ��SULGLQNDUERNVDOGHKLW� LOH
NRQGHQ]DV\RQ�UHDNVL\RQX�LOH�VHQWH]OHQHQ�LPPRELOL]H�6FKLII�ED]Õ�OLJDQWÕQÕQ�����VXGD�
DONROGH��GLNORURPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH�o|]�QPHGL÷L�WHVSLW



HGLOPLúWLU�� 7*$� VRQXoODUÕQD� J|UH� ���� �&¶QLQ� �]HULQGH� ER]XQGX÷X� WHVSLW� HGLOHQ
�U�Q�Q�VHQWH]�UHDNVL\RQX�ùHNLO����¶WH�YHULOPHNWHGLU��2OXúDQ�6FKLII�ED]ÕQÕQ�EHM�UHQNOL
ROPDVÕ��)7�,5�VSHNWUXPXQGD��1+2�EDQGÕQÕQ�J|U�OPHPHVL�YH�\HQL�D]RPHWLQ�JUXEXQD
DLW�SLNLQ�J|]OHQPHVL�6FKLII� ED]Õ� ROXúWX÷XQX� LVSDWODPDNWDGÕU�� �����YH������FP-1’de

J|U�OHQ�LNL�NHVNLQ�SLNLQ���DPLQRSURSLOWULHWRNVLVLODQÕQ�\DSÕVÕQGD�EXOXQDQ�DOLIDWLN�&�+
JHULOPH� WLWUHúLPOHUL�� �����FP-1¶GH� J|U�OHQ� SLN�&�1� JHULOPH� WLWUHúLPL�� ����� FP-1’de

J|U�OHQ� SLN� LVH� &+ 1� JHULOPH� WLWUHúLPL� RODUDN� \RUXPODQPÕúWÕU�� %X� GXUXP�� ��
SULGLQNDUERNVDOGHKLW�NDUERQXQXQ�VLOLND�MHOH�VDELWOHQPLú���DPLQRSURSLOWULHWRNVLVLODQÕQ
SULPHU�D]RWX�LOH�6FKLII�ED]Õ�ROXúWXUGX÷XQX�J|VWHUPHNWHGLU�

6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@� OLJDQWÕQÕQ� &R�,,�� NRPSOHNVL
������ V�WO�� NDKYH� UHQJLQGHGLU� YH� ����&¶QLQ� �]HULQGH� ER]XQPDNWDGÕU�� .RPSOHNVLQ
DWRPLN� DEVRUSVL\RQ� YHULOHULQH� J|UH� PHWDO�OLJDQG� � RUDQÕ� ���� RODUDN� KHVDSODQPÕúWÕU�
Kompleksteki NRRUGLQDV\RQ� ERúOXNODUÕQÕQ� DVHWDW� PROHN�OOHUL� WDUDIÕQGDQ
WDPDPODQPDVÕ�TGA verileri ile LVSDWODQPDNWDGÕU��.DWÕ�GHVWH÷H�WXWWXUXOPXú�NREDOW��,,�
NRPSOHNVLQLQ� |QHULOHQ� WHWUDKHGUDO� \DSÕVÕ� LoLQ� VWHULN� ELU� HQJHO� J|U�OPHPLúWLU
�ùHNLO������� 6LOLND� MHO�PROHN�O�Q�Q� oRN� E�\�N� YH� NRPSOHNV� ELU� \DSÕ� ROPDVÕ� YH� EX
\DSÕ\D� ED÷ODQDQ� OLJDQGODUÕQ� GDKD� N�o�N�PROHN�OOHU� ROPDODUÕ� QHGHQL� LOH� ELU�PHWDOLQ
ELUGHQ� ID]OD� OLJDQWD� ED÷ODQPDVÕ� P�PN�Q� J|U�OPHPHNWHGLU� �0DKPRXG�� ������
øPPRELOL]H�6FKLII�ED]Õ�&R�,,��NRPSOHNVLQLQ�)7�,5�VSHNWUXPXQGD��J|U�OHQ�D]RPHWLQ
SLNLQLQ� G�ú�N� IUHNDQVODUD� ND\PDVÕ� OLJDQGÕQ� PHWDOH� NRRUGLQH� ROGX÷X� úHNOLQGH
\RUXPODQPÕúWÕU� �(EVZRUWK�� ������� $\UÕFD�� ����� FP-1¶GH� &�1� JHULOPH� WLWUHúLPL� YH
2935-2853 cm-1’de alifatik C-H gerilmesine ait pikler görülmektedir.

6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@� OLJDQWÕQÕQ� &X�,,�� NRPSOHNVL
������ NÕ]ÕO� EHM� UHQJLQGHGLU� YH� ����&¶QLQ� �]HULQGH� ER]XQPDNWDGÕU�� .RPSOHNVLQ
DWRPLN� DEVRUSVL\RQ� YHULOHULQH� J|UH� PHWDO�OLJDQG� � RUDQÕ� ���� RODUDN� KHVDSODQPÕúWÕU�
Kompleksteki NRRUGLQDV\RQ� ERúOXNODUÕQÕQ� DVHWDW� PROHN�OOHUL� WDUDIÕQGDQ
WDPDPODQPÕúWÕU��.DWÕ�GHVWH÷H�WXWWXUXOPXú�EDNÕU��,,��NRPSOHNVLQLQ�|QHULOHQ�WHWUDKHGUDO
\DSÕVÕ� LoLQ�PRGHO��]HULQGH�VWHULN�ELU� HQJHO� J|U�OPHPLúWLU� �ùHNLO�������� � øPPRELOL]H
6FKLII� ED]Õ� &X�,,�� NRPSOHNVLQLQ� )7�,5� VSHNWUXPXQGD�� J|U�OHQ� D]RPHWLQ� SLNLQLQ
G�ú�N�IUHNDQVODUD�ND\PDVÕ�OLJDQGÕQ�PHWDOH�NRRUGLQH�ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU



�(EVZRUWK�� �������$\UÕFD�� ����� FP-1¶GH�&�1� JHULOPH� WLWUHúLPL� YH� ���������� FP-

1’de alifatik C-H gerilmesine ait pikler görülmektedir.

6LOLND�6L>1����SURSLO���SULGLQNDUERNVDOGLPLQ@�OLJDQWÕQÕQ�1L�,,��NRPSOHNVL������
DoÕN�NDKYH�UHQNOL�ROXS�����&¶QLQ��]HULQGH�ER]XQPDNWDGÕU��6HQWH]OHQHQ�NDWÕ�GHVWH÷H
WXWWXUXOPXú� QLNHO� NRPSOHNVLQGH�� $$6� YHULOHULQH� J|UH� PHWDO�OLJDQG� RUDQÕQÕQ� ���
EXOXQPDVÕ� YH� PDJQHWLN� V�VVHSWLELOLWH� VRQXFXQGD� PDGGHQLQ� GLDPDJQHWLN� |]HOOLN
J|VWHUGL÷LQLQ� EXOXQPDVÕ�� NRPSOHNVLQ� NDUH� G�]OHP� \DSÕGD� ROGX÷XQX� EHOLUWPHNWHGLU�
0ROHN�O�Q� E�\�NO�÷�� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� ELUGHQ� ID]OD� OLJDQGÕQ� ELU� PHWDOLQ
NRRUGLQDV\RQXQX� WDPDPODPDVÕ� JHRPHWULN� RODUDN� P�PN�Q� J|U�OPHPHNWHGLU�
Kompleksin FT-IR spektrumunda 1260 cm-1¶GH�&�1�JHULOPH�WLWUHúLPL�YH����������
cm-1’de alifatik C-H gerilmesine ait pikler görülmektedir. Ligantta 1658 cm-1’de

J|U�OHQ�D]RPHWLQ�SLNLQLQ�NRPSOHNVWH�GDKD�G�ú�N�IUHNDQVODUD�ND\PDVÕ�OLJDQWÕQ�PHWDOH
NRRUGLQH�ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU��(EVZRUWK��������

4.1.5. Silika-Si[N-(3-propil)ftaldialdimin] (5) ve metal kompleksleri (16), (17),

(18)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQ� LOH� IWDOGLDOGHKLW¶LQ� NRQGHQ]DV\RQ
WHSNLPHVL� LOH� VHQWH]OHQHQ� VLOLND� MHOH� VDELWOHQPLú� 6FKLII� ED]Õ� OLJDQWÕQÕQ� ���� VXGD�
DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L� YH
7*$�DQDOL]L�LOH������&¶GH�ER]XQGX÷X�WHVSLW�HGLOPLúWLU��%X�VÕFDNOÕNWDQ�|QFH�PH\GDQD
JHOHQ� N�WOH� ND\ÕSODUÕ�� QHPGHQ� ND\QDNODQDQ� ND\ÕSODU� RODUDN� \RUXPODQPÕúWÕU�� 3DUODN
WXUXQFX�UHQNOL� OLJDQGÕQ� �VHQWH]� UHDNVL\RQX�ùHNLO������GH�YHULOPHNWHGLU��.DWÕ�GHVWH÷H
WXWWXUXOPXú� 6FKLII� ED]Õ� OLJDQWÕQÕQ� )7�,5� VSHNWUXPXQGD�� ����� YH� ����� FP-1’de

J|U�OHQ�LNL�NHVNLQ�SLN����DPLQRSURSLOWULHWRNVLVLODQÕQ�\DSÕVÕQGD�EXOXQDQ�DOLIDWLN�&�+
JHULOPH�WLWUHúLPOHUL��������FP-1’de görülen C=N gerilmesine ait keskin pik ve –NH2

EDQGÕQÕQ� J|U�OPHPHVL�� IWDOGLDOGHKLWLQ� DOGHKLW� NDUERQXQXQ� VLOLND� MHOH� VDELWOHQPLú� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� SULPHU� D]RWODUÕ� LOH� 6FKLII� ED]Õ� ROXúWXUGX÷X� úHNOLQGH
\RUXPODQPÕúWÕU�



6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@� OLJDQWÕQÕQ� &R�,,�� NRPSOHNVL� ����� DoÕN
HIODWXQ� UHQNOL� ROXS� VXGD�� DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
o|]�F�OHUGH� o|]�QPHPHNWHGLU� YH� ����&¶GH� ER]XQPDNWDGÕU�� $WRPLN� DEVRUSVL\RQ
YHULOHULQH� J|UH�� PHWDO� OLJDQG� � RUDQÕQÕQ� ���� ROGX÷X� KHVDSODQPÕúWÕU�� 0DJQHWLN
V�VVHSWLELOLWH� YHULOHUL� WHWUDKHGUDO� \DSÕGD� ELU� NRPSOHNV� ROXúWX÷XQX� J|VWHUPHNWHGLU�
.RRUGLQDV\RQ� ERúOXNODUÕQÕQ� DVHWDW� PROHN�OOHUL� WDUDIÕQGDQ� WDPDPODQPÕúWÕU�
Kompleksin FT-IR spektrum verilerinde, 2938, 2853 cm-1’de alifatik C-H gerilme

SLNOHUL� J|U�OPHNWHGLU�� /LJDQWD� DLW� D]RPHWLQ� SLNLQLQ� NRPSOHNVWH� GDKD� G�ú�N
IUHNDQVODUD� ND\PDVÕ�� OLJDQWÕQ� PHWDOH� NRRUGLQH� ROGX÷X� úHNOLQGH� \RUXPODQPÕúWÕU
(Ebsworth, 1991).

6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@� OLJDQWÕQÕQ� &X� �,,�� NRPSOHNVL� ����� JULPVL
EHM� UHQNOL� ROXS� VXGD�� DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
o|]�F�OHUGH� o|]�QPHPHNWHGLU� YH� ����&¶GH� ER]XQPDNWDGÕU�� $WRPLN� DEVRUSVL\RQ
YHULOHULQH�J|UH��PHWDO� OLJDQG� �RUDQÕQÕQ�����ROGX÷X�KHVDSODQPÕúWÕU�� øPPRELOL]H�EDNÕU
�,,�� NRPSOHNVLQLQ� NDUH� G�]OHP� \DSÕVÕ� LoLQ� ùHNLO� ����¶GH� |QHULOHQ� PRGHO� �]HULQGH
VWHUL�N�ELU�HQJHO�J|U�OPHPLúWLU��.RPSOHNVLQ�)7�,5�VSHNWUXP�YHULOHULQGH������������
cm-1’de alifatik C-H gerilme pikleri görülmektedir. Liganda ait azometin pikinin

NRPSOHNVWH� GDKD� G�ú�N� IUHNDQVODUD� ND\PDVÕ�� OLJDQGÕQ� PHWDOH� NRRUGLQH� ROGX÷X
úHNOLQGH�\RUXPODQPÕúWÕU��(EVZRUWK��������

6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@� OLJDQWÕQÕQ� 1L�,,�� NRPSOHNVL� ����� DoÕN� VDUÕ
UHQNOL��ROXS�VXGD��DONROGH��GLNORURPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH
o|]�QPHGL÷L� WHVSLW� HGLOPLúWLU�� ����&¶QLQ� �]HULQGH� ER]XQPDNWDGÕU�� 6HQWH]OHQHQ� NDWÕ
GHVWH÷H� WXWWXUXOPXú� QLNHO� �,,�� NRPSOHNVLQLQ� $$6� YHULOHULQH� J|UH� PHWDO�OLJDQG
RUDQÕQÕQ�����ROGX÷X�KHVDSODQPÕúWÕU� YH�PDJQHWLN� V�VVHSWLELOLWH� VRQXFXQGD�PDGGHQLQ
GLDPDJQHWLN� |]HOOLN� J|VWHUGL÷LQLQ� EXOXQPDVÕ�� NRPSOHNVLQ� NDUH� G�]OHP� \DSÕGD
ROGX÷XQX� EHOLUWPHNWHGLU�� <DSÕGD� PHWDO� L\RQX\OD� ED÷ODQPD\D� NDWÕODQODU� D]RPHWLQ
�&+ 1��JUXSODUÕQÕQ�D]RWODUÕGÕU��NRRUGLQDV\RQ�ERúOX÷X� DVHWDW�PROHN�OOHUL� WDUDIÕQGDQ
WDPDPODQPÕúWÕU��.RPSOHNVLQ�)7�,5�VSHNWUXPXQGD�������������FP-1’de alifatik C-H

JHULOPH�SLNOHUL� J|U�OPHNWHGLU��/LJDQWD�DLW� D]RPHWLQ�SLNLQLQ�NRPSOHNVWH�GDKD�G�ú�N



IUHNDQVODUD� ND\PDVÕ�� OLJDQWÕQ� PHWDOH� NRRUGLQH� ROGX÷X� úHNOLQGH� \RUXPODQPÕúWÕU
(Ebsworth, 1991).

4.1.6 . Silika-Si[N-(3-propil)oksaldimin] (6) ve metal kompleksleri (19), (20), (21)

6LOLND� MHOH� ED÷OÕ� ��DPLQRSURSLOWULHWRNVLVLODQ� LOH� RNVDOGHKLW¶LQ� NRQGHQ]DV\RQ
WHSNLPHVL� LOH� VHQWH]OHQHQ� VLOLND� MHOH� VDELWOHQPLú� 6FKLII� ED]Õ� OLJDQWÕQÕQ� ���� VXGD�
DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHGL÷L� YH
7*$�DQDOL]L�LOH������&¶GH�ER]XQGX÷X�WHVSLW�HGLOPLúWLU��%X�VÕFDNOÕNWDQ�|QFH�PH\GDQD
JHOHQ�N�WOH�ND\ÕSODUÕ��QHPGHQ�ND\QDNODQDQ�ND\ÕSODU�RODUDN�\RUXPODQPÕúWÕU��.R\X�EHM
UHQNOL� OLJDQGÕQ� � VHQWH]� UHDNVL\RQX� ùHNLO� ����¶GD� YHULOPHNWHGLU�� .DWÕ� GHVWH÷H
WXWWXUXOPXú� 6FKLII� ED]Õ� OLJDQGÕQÕQ� )7�,5� VSHNWUXPXQGD�� ����� YH� ����� FP-1’de

J|U�OHQ�LNL�NHVNLQ�SLN����DPLQRSURSLOWULHWRNVLVLODQÕQ�\DSÕVÕQGD�EXOXQDQ�DOLIDWLN�&�+
JHULOPH� WLWUHúLPOHUL�� � ����� FP-1’de görülen CH=N gerilmesine ait keskin pik ve –

NH2�EDQGÕQÕQ�J|U�OPHPHVL�� RNVDOGHKLWLQ� DOGHKLW� NDUERQXQXQ� VLOLND� MHOH� VDELWOHQPLú
��DPLQRSURSLOWULHWRNVLVLODQÕQ� SULPHU� D]RWX� LOH� 6FKLII� ED]Õ� ROXúWXUGX÷X� úHNOLQGH
\RUXPODQPÕúWÕU�

6LOLND�6L>1����SURSLO�RNVDOGLPLQ@� OLJDQWÕQÕQ� &R� �,,�� NRPSOHNVL� ����� DoÕN� VDUÕ
ROXS� VXGD�� DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH
o|]�QPHPHNWHGLU�YH�����&¶GH�ER]XQPDNWDGÕU��$WRPLN�DEVRUSVL\RQ�YHULOHULQH�J|UH�
PHWDO�OLJDQG��RUDQÕQÕQ�����ROGX÷X�KHVDSODQPÕúWÕU��0DJQHWLN�V�VVHSWLELOLWH�WHWUDKHGUDO
\DSÕGD� ELU� NRPSOHNV� ROXúWX÷XQX� J|VWHUPLúWLU�� .RRUGLQDV\RQ� ERúOXNODUÕ� DVHWDW
PROHN�OOHUL� WDUDIÕQGDQ� WDPDPODQPÕúWÕU��%X� GXUXP� WHUPDO� DQDOL]� VRQXoODUÕ� LOH� X\XP
içindedir. Kompleksin FT-IR spektrum verilerinde, 2929, 2853 cm-1’de alifatik C-H

JHULOPH�SLNOHUL�J|U�OPHNWHGLU��/LJDQGD�DLW�D]RPHWLQ�SLNLQLQ�NRPSOHNVWH�GDKD�G�ú�N
IUHNDQVODUD�ND\PDVÕ��OLJDQGÕQ�PHWDOH�NRRUGLQH�ROGX÷X�úHNOLQGH�\RUXPODQPÕúWÕU�

6LOLND�6L>1����SURSLO�RNVDOGLPLQ@� OLJDQWÕQÕQ� &X� �,,�� NRPSOHNVL� ����� NR\X� EHM
UHQNOL�ROXS�VXGD��DONROGH��GLNORURPHWDQGD��GPI��GPVR�YH�GL÷HU�RUJDQLN�o|]�F�OHUGH
o|]�QPHPHNWH� YH� ����&¶GH� ER]XQPDNWDGÕU�� $WRPLN� DEVRUSVL\RQ� YHULOHULQH� J|UH�
PHWDO�OLJDQG��RUDQÕQÕQ�����ROGX÷X�KHVDSODQPÕúWÕU��øPPRELOL]H�EDNÕU��,,��NRPSOHNVLQLQ
NDUH� G�]OHP� \DSÕVÕ� LoLQ� ùHNLO� ����¶GH� |QHULOHQ� PRGHO� �]HULQGH� VWHULN� ELU� HQJHO



J|U�OPHPLúWLU�� .RRUGLQDV\RQ� ERúOXNODUÕ� DVHWDW� PROHN�OHUL� LOH� WDPDPODQPÕúWÕU�
Kompleksin FT-IR spektrum verilerinde, 2929, 2845 cm-1’de alifatik C-H gerilme

SLNOHUL� J|U�OPHNWHGLU�� /LJDQWD� DLW� D]RPHWLQ� SLNLQLQ� NRPSOHNVWH� GDKD� G�ú�N
IUHNDQVODUD� ND\PDVÕ�� OLJDQWÕQ� PHWDOH� NRRUGLQH� ROGX÷X� úHNOLQGH� \RUXPODQPÕúWÕU
(Ebsworth, 1991).

6LOLND�6L>1����SURSLO�RNVDOGLPLQ@� OLJDQWÕQÕQ� 1L� �,,�� NRPSOHNVL� ����� DoÕN
WXUXQFX� UHQNOL� ROXS� VXGD�� DONROGH�� GLNORURPHWDQGD�� GPI�� GPVR� YH� GL÷HU� RUJDQLN
o|]�F�OHUGH�o|]�QPHGL÷L�WHVSLW�HGLOPLúWLU��6HQWH]OHQHQ�NDWÕ�GHVWH÷H�WXWWXUXOPXú�QLNHO
NRPSOHNVLQLQ�$$6�YHULOHULQH�J|UH�PHWDO�OLJDQG�RUDQÕQÕQ�����ROGX÷X�KHVDSODQPÕúWÕU�
TGA verilerine göre kompleks, 265o&¶QLQ� �]HULQGH� ER]XQPDNWDGÕU�� .DUH� G�]OHP
\DSÕGD� PHWDO� L\RQX\OD� ED÷ODQPD\D� NDWÕODQODU� D]RPHWLQ� �&+ 1�� JUXSODUÕQÕQ
D]RWODUÕGÕU�� NRRUGLQDV\RQ� ERúOX÷X� DVHWDW� PROHN�OOHUL� WDUDIÕQGDQ� WDPDPODQPÕúWÕU�
6LOLND� MHOLQ� E�\�N� YH� NRPSOHNV� \DSÕVÕ� J|]� |Q�QH� DOÕQGÕ÷ÕQGD�� VWHULN� YH� JHRPHWULN
RODUDN�� ELUGHQ� ID]OD� OLJDQWÕQ� ELU� DUD\D� JHOLS� WHN� ELU� PHWDOLQ� NRRUGLQDV\RQXQX
WDPDPODPDODUÕ�P�PN�Q�J|U�OPHPHNWHGLU��.RPSOHNVLQ�)7�,5�VSHNWUXPXQGD�������
2855 cm-1’de alifatik C-H gerilme pikleri görülmektedir. Liganta ait azometin pikinin

NRPSOHNVWH� GDKD� G�ú�N� IUHNDQVODUD� ND\PDVÕ�� OLJDQWÕQ� PHWDOH� NRRUGLQH� ROGX÷X
úHNOLQGH�\RUXPODQPÕúWÕU�



���6218d�9(�g1(5ø/(5

%X� oDOÕúPDGD�� OLWHUDW�UGH� UDVWODQPD\DQ� LPPRELOL]H� 6FKLII� ED]Õ� YH� EXQODUÕQ
PHWDO�NRPSOHNVOHUL�ROPDN��]HUH�WRSODP����RULMLQDO�ELOHúL÷LQ�VHQWH]L�JHUoHNOHúWLULOPLú
YH�NDUDNWHUL]H�HGLOPLúWLU�

*HoLú� PHWDOL� 6FKLII� ED]Õ� NRPSOHNVOHUL�� \�NVHN� DNWLYLWHOHUL� YH� VHoLFLOLNOHUL
QHGHQL� LOH� KRPRMHQ� ID]GD� oRN� JHQLú� ELU� oDOÕúPD� DODQÕQD� VDKLSWLU�� %X� 6FKLII� ED]Õ
NRPSOHNVOHULQL� ELU� NDWÕ� GHVWH÷H� VDELWOH\HUHN� KHWHURMHQL]H� HWPHN�� UHDNVL\RQ
RUWDPÕQGDQ� NROD\OÕNOD� D\UÕODELOPHVLQL� YH� WHNUDU� NXOODQÕPÕQÕ� VD÷ODPDNWDGÕU�� %X
DPDoOD��GHVWHN�NDWÕVÕ�RODUDN�OLWHUDW�UGH�oRN�ID]OD�EXOXQPD\DQ�VLOLND�MHO�NXOODQÕOPÕúWÕU�
6LOLND� MHO� |QFH� ��DPLQRSURSLOWULHWRNVLVLODQ� LOH� DNWLI� KDOH� JHWLULOPLú�� GDKD� VRQUD� ����
dihidroksibenzaldehit, o-vanilin, 2-pridinkarboksaldehit, ftaldialdehit ve oksaldehit

NXOODQÕODUDN�6FKLII�ED]ODUÕ�YH�EXQODUÕQ�NREDOW�,,,���EDNÕU�,,��YH�QLNHO�,,��NRPSOHNVOHUL
VHQWH]OHQPLúWLU�� 6LOLND� MHO� UHQJL�� ��DPLQRSURSLOWULHWRNVLVLODQ� ED÷ODQPDVÕ� LOH
GH÷LúPHPLú� DQFDN� )7�,5� VSHNWUXPODUÕQGD� GH÷LúLPOHU� J|]OHQPLúWLU�� 6LOLND� MHOLQ� VDI
KDOGH� DOÕQDQ� )7�,5� VSHNWUXPXQGD� ����� FP-1’de  -OH grubuna, 947 cm-1’de ise

VLODQROH�ED÷OÕ��2+�JUXEXQD�DLW�JHULOPH�WLWUHúLPOHUL�J|]OHQPLúWLU�������YH�����FP-1’de

GH�6L�2�6L�ED÷ÕQD�DLW�SLN�YDUGÕU�� �6LOLND� MHOH���DPLQRSURSLOWULHWRNVLVLODQ�ED÷ODQPDVÕ
LOH� UHQN� GH÷LúLPL� J|]OHQPHPLú� DQFDN� VDI� VLOLND� MHOLQ� )7�,5� VSHNWUXPXQGDQ� IDUNOÕ
olarak 3554, 3467 cm-1’de aminosilanda bulunan NH2 grubuna ait N-H gerilme

WLWUHúLPL�LOH�������������FP-1’de de –CH2�]LQFLULQH�DLW�SLNOHU�J|]OHQPLúWLU��$\UÕFD�VDI
VLOLNDQÕQ�)7�,5�VSHNWUXPXQGD������FP-1’de gözlenen silanol-OH grubuna ait gerilme

WLWUHúLPLQGH� E�\�N� ELU� D]DOPD� J|]OHQPLúWLU�� %�W�Q� EX� YHULOHU� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� VLOLND� MHOH� WXWWXUXOGX÷XQX� J|VWHUPHNWHGLU�� %|\OHFH� NDWÕ
GHVWH÷H� WXWWXUXOPXú� ��DPLQRSURSLOWULHWRNVLVLODQÕQ� \XNDUÕGD� EDKVHGLOHQ� DOGHKLWOHUOH
HWNLOHúWLULOGLNWHQ� VRQUD� � UHQJLQ� EH\D]GDQ� WLSLN� 6FKLII� ED]Õ� UHQJLQH� G|QPHVL�� )7�,5
VSHNWUXPODUÕQGD� ±1+2� JUXEXQD� DLW� WLWUHúLPLQ� ND\ERODUDN� LPPRELOL]H� ��
DPLQRSURSLOWULHWRNVLVLODQÕQ� VSHNWUXPXQGD� ROPD\DQ� YH� ���������� FP-1� � DUDOÕ÷ÕQGD
D]RPHWLQ�ED÷ODUÕQD�DLW�SLNOHULQ�J|]OHQPHVL�LOH�WHUPDO�DQDOL]OHUGHQ�HOGH�HGLOHQ�YHULOHU
NDWÕ� GHVWHN� �]HULQGH� EHOLUWLOHQ� DOGHKLWOHU� LOH� 6FKLII� ED]ODUÕQÕQ� ROXúWXUXOGX÷XQX
göstermektedir. (2) ve (3) nolu ligandlar ile metal komplekslerinin IR spektrumunda,



�2+� EDQGÕ� \HULQL� NRUXPXúWXU�� � 0HWDO� NRPSOHNVOHULQGH� LVH�� KHU� ELULQLQ� IDUNOÕ
UHQNOHUGH� ROPDODUÕ�� KHSVLQLQ� ER]XQPD� QRNWDODUÕQÕQ� IDUNOÕ� ROPDVÕ�� )7�,5
VSHNWUXPODUÕQGD� 6LOLND� -HOLQ� VSHNWUXPXQGDQ� IDUNOÕ� RODUDN� D]RPHWLQ� JUXEXQD� DLW
SLNOHULQ� OLJDQGODUD� RUDQOD� GDKD� DúD÷Õ� VHYL\HOHUH� ND\PDVÕ� YH� DWRPLN� DEVRUSVL\RQ
VRQXoODUÕ� NRPSOHNVOHULQ� ���� RUDQÕQGD� ROXúWX÷XQX� J|VWHUPHNWHGLU�� 6HQWH]OHQHQ
LPPRELOL]H� 6FKLII� ED]ODUÕ� YH� PHWDO� NRPSOHNVOHUL�� VXGD�� DONROGH�� GLNORURPHWDQGD�
GPI�� GPVR� YH� GL÷HU� RUJDQLN� o|]�F�OHUGH� o|]�QPHPHNWHGLUOHU�� /LWHUDW�UGH� NDWÕ
GHVWHNOH� LOJLOL� oDOÕúPDODUGD� PRO� KHVDSODPDODUÕ� \DSÕOPDPDVÕQD� UD÷PHQ�� VLOLND� MHOLQ
\DNODúÕN� PRO� N�WOHVL� NXOODQÕOPÕú� YH� VHQWH]OHQHQ� PDGGHOHULQ� o|]HOWL� RUWDPÕQGDQ
X]DNODúWÕUÕOGÕNWDQ� VRQUD�� HOGH� HGLOHQ� NDWÕ� �U�Q� LOH� � \DSÕODQ� DQDOLWLN� oDOÕúPDODU
VRQXFXQGD�\DNODúÕN�ELU�PRO�VLOLND�MHOH�����PRO�OLJDQGÕQ�ED÷ODQGÕ÷ÕQÕ�KHVDSODQPÕúWÕU�
$$6� YHULOHULQGHQ� GH�� W�P� NRPSOHNVOHUGH� PHWDO�OLJDQG� RUDQÕQÕQ� ���� ROGX÷X
EXOXQPXúWXU�� 0DJQHWLN� V�VVHSWLELOLWH� VRQXoODUÕQÕQ� QLNHO� � YH� EDNÕU� NRPSOHNVOHULQLQ
NDUH� G�]OHP� \DSÕGD� ROGX÷XQX�� NREDOWÕQ� LVH� WHWUHKHGUDO� NRPSOHNV� ROXúWXUGX÷XQX
J|VWHUPLúWLU�� .RPSOHNVOHUGH� NDODQ� NRRUGLQDV\RQ� ERúOXNODUÕ� ��� YH� ��� OLJDQGODUÕQ
NRPSOHNVOHULQGH�LVH�VX�YH�DVHWDW�PROHN�OOHUL�LOH�GL÷HU�OLJDQGODUÕQ�NRPSOHNVOHULQGH�LVH
VDGHFH� DVHWDW� PROHN�OHUL� LOH� WDPDPODQPÕúWÕU�� 7HUPDO� DQDOL]� VRQXoODUÕ� EX� GXUXPX
GHVWHNOHPHNWHGLU�� 6HQWH]OHQHQ� OLJDQGODU� ����&¶QLQ� DOWÕQGD� NDUDUOÕ� ELU� \DSÕ\D
VDKLSNHQ�� ����&¶QLQ� �]HULQGH� ER]XQPDODU� EDúODPDNWDGÕU�� %DúODQJÕoWDNL� G�ú�N
PLNWDUODUGDNL�N�WOH�ND\ÕSODUÕ�\DSÕGDNL�QHP�RODUDN�\RUXPODQPÕúWÕU������&�VÕFDNOÕNWDQ
VRQUDNL�ER]XQPDODU� LVH�� VLOLND� MHOLQ�SROLPHULN�\DSÕVÕQGDNL�o|]�QPHOHU�YH�VDELWOHQHQ
OLJDQGODUÕQ�ER]XQPDVÕQGDQ�ND\QDNODQPDNWDGÕU���<LQH�OLJDQGODUD�EHQ]HU�úHNLOGH�PHWDO
NRPSOHNVOHUL�GH�����&¶QLQ��]HULQGH�ER]XQPDNWDGÕUODU�

g]HOOLNOH� NDWDOL]|U� |]HOOL÷L� J|VWHUHQ� ELOHúLNOHUH� EHQ]HUOLNOHUL� EHOLUOL� RUJDQLN
UHDNVL\RQODUGD� NDWDOL]|U� RODUDN� GDYUDQÕúODUÕ� LQFHOHPH\H� GH÷HU� NRQXODUGDQGÕU�
'LD]RODPD� JLEL� UHDNVL\RQODUOD� \DSÕ� E�\�W�OHUHN� GDKD� ID]OD� VD\ÕGD� úHOHWODúPD
N|úHOHULQH� VDKLS�� LVWHQHQ�PHWDOH� \D� GD� OLJDQWD� NDUúÕ� VHoLFLOLN� J|VWHUHQ� GDKD� NDUDUOÕ
NRPSOHNVOHU� WDVDUODQDELOLU� YH� GH÷LúLN� úDUWODUGD� PHWDO� WXWPD� NDSDVLWHOHUL�� OLJDQG
DGVRUSVL\RQ�GDYUDQÕúODUÕ�YH�NDWDOLWLN�|]HOOLNOHUL�LQFHOHQHELOLU�
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(VLQ�ø63ø5�������\ÕOÕQGD�.�0DUDú¶ÕQ�(OELVWDQ�LOoHVLQGH�GR÷GX��øON�|÷UHQLPLQL
(OELVWDQ¶GD�� RUWD� YH� OLVH� |÷UHQLPLQL� .�0DUDú¶WD� dXNXURYD� (OHNWULN� $QDGROX
/LVHVLQGH� WDPDPODGÕ�� ����� \ÕOÕQGD� .DUDGHQL]� 7HNQLN� hQLYHUVLWHVL� )DWLK� (÷LWLP
)DN�OWHVL�.LP\D�g÷UHWPHQOL÷L�%|O�P�QGH� EDúODGÕ÷Õ� \�NVHN� |÷UHQLPLQL� ���������
(÷LWLP�g÷UHWLP�\ÕOÕQGD� WDPDPODGÕ������¶GH�.�0DUDú�6�Wo�� øPDP�hQLYHUVLWHVL�)HQ
%LOLPOHUL�(QVWLW�V��.LP\D�$QDELOLP�'DOÕQGD�<�NVHN�/LVDQV�(÷LWLPLQL�WDPDPODGÕ�YH
dXNXURYD�hQLYHUVLWHVL�)HQ�%LOLPOHUL�(QVWLW�GH�GRNWRUD�H÷LWLPLQH�EDúODGÕ�����������
\ÕOODUÕ� DUDVÕQGD� .�0DUDú� 6�Wo�� øPDP� hQLYHUVLWHVL� )HQ� %LOLPOHUL� (QVWLW�V�� .LP\D
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(.�,��7DEOR����6LOLND�MHOH�ED÷ODQPÕú���DPLQRSURSLOWULHWRNVLVLODQ�YH�6HQWH]OHQHQ�PDGGHOHULQ�|QHPOL�)7�,5�YHULOHUL��FP-1
)

Madde ννO-H ννNH2 ννC-H alifatik ννCH=N ννC-N ννSi-O

(1) - 3554, 3467 2924-2856 - - 1083
(2) 3423 - 2943-2856 1647 1345 1093
(3) 3429 - 2941-2865 1647 1279 1091
(4) 3423 - 2939-2853 1658 1263 1056
(5) - - 2939-2853 1649 1275 1035
(6) - - 2939-2853 1645 1275 1038
(7) 3423 - 2941-2855 1645 1338 1093
(8) 3423 - 2941-2849 1646 1335 1091
(9) 3423 - 2942-2856 1643 1343 1090
(10) 3429 - 2939-2865 1645 1275 1091
(11) 3429 - 2940-2855 1643 1278 1091
(12) 3429 - 2940-2862 1641 1279 1091
(13) - - 2935-2853 1655 1261 1055
(14) - - 2929-2845 1653 1259 1058
(15) - - 2930-2839 1657 1260 1056
(16) - - 2938-2853 1642 1271 1029
(17) - - 2939-2850 1645 1274 1025
(18) - - 2930-2853 1643 1272 1030
(19) - - 2929-2853 1641 1273 1031
(20) - - 2929-2845 1644 1274 1034
(21) - - 2933-2855 1642 1271 1030



(.�,,��6LOLND�MHOLQ�YH�6HQWH]OHQHQ�.RPSOHNVOHULQ�%D]ÕODUÕQÕQ�7*�'7$�6RQXoODUÕ

      1. Silika jel TG

      2. Silika jel DTA



�������6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQDWR@DTXDPRQRDVHWDWR�EDNÕU�,,�
TG

���������6LOLND�6L>1����SURSLO�����GLKLGURNVLEHQ]DOGLPLQDWR@DTXDPRQRDVHWDWR�EDNÕU�,,�
DTA



      5. Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato kobalt(II)  TG

6. Silika-Si[N-(3-propil)4-metilsalisilaldiminato]aquamonoasetato kobalt(II)

DTA



     7. Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato nikel(II) TG

       8. Silika-Si[N-(3-propil)2-pridinkarboksaldimin]diasetato nikel(II) TGA



     9. 6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@GLDVHWDWR�EDNÕU�,,��7*

�����������6LOLND�6L>1����SURSLO�IWDOGLDOGLPLQ@GLDVHWDWR�EDNÕU�,,��'7$


