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 %X�oDOÕúPDGD��EHOLUOL�GHULúLP�DUDOÕNODUÕQGD�ELUELUOHUL\OH�X\XPOX�NDUÕúÕP�ROXúWXUPD\DQ�
YH� HQG�VWUL� DODQÕQGD� \D\JÕQ� RODUDN� NXOODQÕODQ� SROL�YLQLO� NORU�U�� �39&�� YH� SROLVWLUHQ� �36��
SROLPHUOHUL� NXOODQÕOGÕ�� gQFHOLNOH� EX� SROLPHUOHULQ� NDUÕúÕP� ROXúWXUPDGÕ÷Õ� GHULúLP� DUDOÕ÷Õ�
EHOLUOHQHUHN� EX� GHULúLP� DUDOÕ÷ÕQGD� X\XPOXODúWÕUFÕ� HWNL� DUDúWÕUÕOGÕ�� 8\XPOXODúWÕUÕFÕ� RODUDN�
maleik anhidirt-stiren (MA-6��NRSROLPHUL�NXOODQÕOGÕ� 
 K�WOHFH� ���� RUDQODUÕQGD� 39&� YH� 36� � LoHUHQ� YH� ����� ����� ���� YH� ���� J� G/-1 

GHULúLPOHULQGH� 39&�36� NDUÕúÕPODUÕQÕQ� o|]HOWLOHUL� KD]ÕUODQGÕ�� d|]HOWL� RUWDPÕQGD�� KDQJL�
GHULúLPOHUGH�� NDUÕúDELOLU� NDUÕúÕP� ROXúWXUXS� ROXúWXUPDGÕ÷Õ� YLVNR]LPHWULN� \|QWHPOH� VDSWDQGÕ��
%X� SROLPHUOHULQ� NDUÕúDELOLU� NDUÕúÕP� ROXúWXUPDGÕ÷Õ� GHULúLP� DUDOÕ÷Õ� ���� YH� ���� J� G/-1 olarak 

bulundu. 1.5 ve 2.0 gdL-1�GHULúLP�DUDOÕ÷ÕQGD�o|]HOWL\H�N�WOHFH�����YH����RUDQODUÕQGD�0$-S 

NRSROLPHUL�HNOHQHUHN�X\XPOXODúWÕUÕFÕ�HWNLVL�DUDúWÕUÕOGÕ�� 
������������39&�36� NDUÕúÕPODUÕQÕQ� WHUPRPHNDQLN� |]HOOLNOHUL� �]HULQH� X\XPOXODúWÕUÕFÕQÕQ� HWNLVLQL�
DUDúWÕUPDN�LoLQ��KHU�ELU�SROLPHULQ��NDUÕúÕPÕQ�YH�X\XPOXODúWÕUÕFÕ�HNOHQPLú�NDUÕúÕPÕQ�JHULOLP-

X]DPD�H÷ULOHUL�ND\GHGLOGL��%X�H÷ULOHU�\DUGÕPÕ\OD�W�P�|UQHNOHULQ�HODVWLN�PRG�O��GH÷HUOHUL��(���
ÕVÕVDO� X]DPD� NDWVD\ÕODUÕ� �,8.6�� YH� FDPVÕ� JHoLú� VÕFDNOÕNODUÕ� �7g) gibi termomekanik 

parametreleri bulundu. 

 Sonuç olarak, 1.5 ve 2.0 g dL-1� GHULúLPOHULQGHNL� 39&�36� NDUÕúÕPODUÕ� LoLQ� 0$-S 

NRSROLPHULQLQ� X\XPOXODúWÕUÕFÕ� RODUDN� NXOODQÕODELOHFH÷L� YLVNR]LPHWULN� \|QWHPOH� EXOXQGX��
39&�36�NDUÕúÕPODUÕQÕQ�WHUPRPHNDQLN�|]HOOLNOHULQH�X\XPOXODúWÕUÕFÕ�HWNLVLQLQ incelenebilmesi 
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için MA-6� NRSROLPHUL� NDUÕúÕPD� N�WOHFH� �� �� YH� ��� RUDQODUÕQGD� HNOHQGL�� <DSÕODQ�
WHUPRPHNDQLN� NDUDNWHUL]DV\RQODUÕQ� VRQXFXQGD�� 0$-6� NRSROLPHULQLQ� 39&�36� NDUÕúÕPÕQÕQ�
PHNDQLN�GD\DQÕPÕQÕ�DUWÕUGÕ÷Õ�J|]OHQGL� 
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In this study, Poly(vinylchloride) PVC and Polystyrene PS  are   used. PS and PVC 

which are immiscible at some concentrations and they frequently used in the material 

industry. Firstly the concentrations that the  both  polymers are immiscible is determined. 

Then at this concentrations the effects of  Maleicanhydride-Styrene ( MAS ) co-polymer as a 

compatibilizer  are investigated. 

Solutions of individual polymers and  PS/PVC blends are prepared. These solutions were at 

0.5, 1.0, 1.5, and 2.0 g.dL-1
 concentrations and 1:1 by weight ratios. The concentrations that 

the polymers are immiscible were determined via viscosymetric method. These 

concentrations  were appointed as 1.5 and 2.0 g.dL-1 

øQ�RUGHU�WR�LQYHVWLJDWH�WKH�FRPSDWLELOL]LQJ�HIIHFW�RI�0$6�FRSRO\PHU����DQG������E\�ZHLJKW�
of MAS copolymer were added to the blend solutions which are at 1.5 and 2.0 g.dL-1 

concentrations.  

øQ�RUGHU� WR�H[DPLQH� WKHUPRPHFKDQLFDO�HIIHFWV� �RI�0$6�FRSRO\PHU�RQWo the blends, 

the copolymer was added to the immiscible blends  by 5 and 10  % by weight. Then, stress-

strain curves of the individual polymers, pure blends and copolymer added blends were 

measured. By evaluate these curves , Elastic Modulus ( E ), Thermomechanical Expansion 

&RHIILFLHQWV��.���DQG�*ODVV�7UDQVLWLRQ�7HPSHUDWXUHV���7J���RI�WKH�VDPSOHV�ZHUH�DSSRLQWHG� 
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By evaluate viscometric results its found that, MAS copolymer can be used as a 

compatibilizer for PS/PVC blends at 1.5 and 2.0 g.dL-1 which the polymers are immiscible at 

this concentrations. 

After all the thermomechanical analyses its found that, MAS copolymer is improved 

mechanical properties of the PS/PVC immiscible blends. 

 

Key Words: Polystyrene, Poly(vinylcloride), Maleic anhydride, Reactive monomer, 

Miscibility, Compatibilization. 
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\|QOHQGLUHQ�GDQÕúPDQÕP�6D\ÕQ�'Ro�'U��$OL�%2=78ö¶�D�WHúHNN�U�HGHULP� 

7H]� V�UHVLQFH� \DUGÕPODUÕQÕ� HVLUJHPH\HQ� GH÷HUOL� KRFDP�'U��+��%D\UDP�=(1*ø1¶� H�
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WHNQLV\HQL�øKVDQ�.hdh.(05(¶�\H�WHúHNN�U�HGHULP�� 

9H� WH]� V�UHVLQFH� EDQD� KHS� GHVWHN� RODQ� VHYJLOL� QLúDQOÕP� &DQDQ� <,/0$=¶� D� D\UÕFD�
WHúHNN�U�HGHULP� 
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 3ROLPHU�NDUÕúÕPODUÕQÕQ�|]HOOLNOHULQLQ�ELOLPVHO�RODUDN�RUWD\D�NRQXOPDVÕQÕQ�ELU�VRQXFX�
RODUDN�� WLFDUL� YH� WHNQRORMLN� JHOLúPHOHUGHNL� NXOODQÕP�DODQODUÕ�� VRQ� \ÕOODUGD� GLNNDWH� GH÷HU�ELU�
úHNLOGH�DUWPÕúWÕU��3ROLPHU�NDUÕúÕPODUÕQÕQ�KD]ÕUODQPDVÕQÕQ�HQ�EDVLW�RODUDN�DPDoODUÕQGDQ�ELULVL��
NDUÕúÕPÕ� ROXúWXUDQ� SROLPHUOHULQ� KHU� ELULQLQ� �VW�Q� |]HOOLNOHULQLQ� NDUÕúÕPGD� D\UÕ� D\UÕ�
gözlenmesidir. Bu amaçla homopolimer-homopolimer, homopolimer-kopolimer ve 

homopolimer-WHUSROLPHU� NDUÕúÕPODUÕ� X\JXQ� PDWHU\DOOHU� VHoLOHUHN� KD]ÕUODQDELOLU�3DXO� YH�
Bucknall, 2000). 

 )DUNOÕ� \|QWHPOHU� NXOODQÕODUDN� SROLPHU� NDUÕúÕPODUÕ� KD]ÕUODQDELOLU�� (Q� \D\JÕQ� RODQÕ��
NDUÕúÕPÕ� ROXúWXUDFDN� SROLPHUOHULQ� D\QÕ� RUWDPGD� RUWDN� o|]�F�GH� o|]�QPHOHULQLQ�
VD÷ODQPDVÕGÕU�� %X� úHNLOGH� KD]ÕUODQDQ� ELU� oRN� SROLPHU� NDUÕúÕPÕ�� o|]�F�OHUL� RUWDN� ROVD� ELOH�
X\XPOX� SROLPHU� NDUÕúÕPODUÕQÕ� ROXúWXUPD]ODU�� 8\XPOX� SROLPHU� NDUÕúÕPODUÕQÕQ� ROXúDELOPHVL�
LoLQ�� NDUÕúÕPÕ� ROXúWXUDQ� SROLPHUOHU� DUDVÕQGDNL� PROHN�OOHU� DUDVÕ� HWNLOHúLP� \R÷XQOX÷XQXQ�
VÕIÕUGDQ�\�NVHN�ELU�GH÷HU�ROPDVÕ�JHUHNLU�� 
 3ROLPHU� NDUÕúÕPODUÕQÕQ� KD]ÕUODQPDVÕ� YH� EX� NDUÕúÕPODUÕQ� IDUNOÕ� X\JXODPD� DODQODUÕQGD�
NXOODQÕOPDVÕ� SROLPHUOHULQ� NDUÕúDELOLU� ROPDVÕ� LOH� \DNÕQGDQ� LOJLOLGLU�� %X� úHNLOGH� NDUÕúDELOLU�
SROLPHUOHU�ELU�DUD\D�JHWLULOHUHN�NDUÕúÕPODU�ROXúWXUXOPXú�YH�GH÷LúLN�DPDoODU�LoLQ�NXOODQÕOPÕúWÕU�
�+XDQJ�YH�-LDQJ��������øPUHQ�YH�DUN���������%HQVHPUD�YH�DUN���������.UDFKH�YH�DUN���������
Sivalingam ve Madras, 2004). Polimerlerin bLUELUOHUL\OH�X\XPOX�ELU�NDUÕúÕP�ROXúWXUDELOPHVL�
LoLQ� |QFHOLNOH� DUDODUÕQGD� GLSRO� HWNLOHúPHOHUL� YH� KLGURMHQ� ED÷Õ� JLEL� LNLQFLO� HWNLOHúPHOHULQ�
ROXúPDVÕ� JHUHNLU�� $QFDN�� SROLPHUOHULQ� oR÷X� ELUELUOHUL\OH� EX� HWNLOHúPHOHUL�
JHUoHNOHúWLUHPHGLNOHUL� LoLQ� NDUÕúDELOLU� GH÷LOGLUOHU�� %LUELUOHUL\OH� NDUÕúÕP� ROXúWXUPD\DQ�
SROLPHUOHULQ� NDUÕúDELOLU� KDOH� JHWLULOPHVL� \XNDUÕGD� EHOLUWLOHQ� HWNLOHúPHOHULQ� ROXúWXUXOPDVÕQD�
ED÷OÕGÕU� 
 .DUÕúÕPODU� JHQHOOLNOH��SROLPHUOHULQ� LúOHQHELOLUOL÷LQL�JHOLúWLUPHN� LoLQ�NXOODQÕOÕU��)DNDW��
NLP\DVDO� \DSÕODUÕ� ELUELULQH� EHQ]HPH\HQ� SROLPHUOHU� ELU� NDUÕúÕP� ROXúWXUPD]ODU�� .LP\DVDO�
\DSÕQÕQ�EHQ]HPH]OL÷LQGHQ�GROD\Õ��SROLPHUOHU�DUDVÕQGDNL�HWNLOHúPHOHU�YH�DUD�\�]H\�DGKH]\RQX�
NDUÕúÕP� ROXúWXUDELOHFHN� NDGDU� HWNLOL� RODPD]� �8ERQQXW� YH� DUN��� ������� %X� QHGHQOH�� EX� W�U�
polimerlHULQ� NDUúÕP� ROXúWXUDELOPHOHUL� LoLQ� X\XPOXODúWÕUÕOPDVÕ� JHUHNLU�� 8\XPOXODúWÕUPD��
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NDUÕúDELOLU� ROPD\DQ� SROLPHU� NDUÕúÕPODUÕQD� D]� PLNWDUGD� DUD� \�]� DMDQÕQÕQ� HNOHQPHVLGLU�� %X�
DMDQODU�X\XPOXODúWÕUÕFÕ�RODUDN�DGODQGÕUÕOÕUODU��%LU�X\XPOXODúWÕUÕFÕ��NDUÕúDELOLU�ROPD\DQ�polimer 

oLIWLQLQ� EXOXQGX÷X� NDUÕúÕPD� HNOHQGL÷L� ]DPDQ� SROLPHUOHU� DUDVÕQGDNL� X\XPOXOXN� GHUHFHVLQL�
DUWÕUDQ� ELU� SROLPHUGLU�� 8\XPOXODúWÕUÕFÕ�� SROLPHUOHU� DUDVÕQGDNL� DGKH]\RQX� J�oOHQGLUHUHN� DUD�
\�]�JHULOLPLQL�D]DOWÕU��Villarreal ve ark., 2004). 

 Birbirleriyle uyumOX� NDUÕúÕP� ROXúWXUPD\DQ� SROLPHUOHU� \XNDUÕGD� EDKVHGLOHQ�
X\XPOXODúWÕUÕFÕODU� NXOODQÕODUDN� X\XPOX� SROLPHU� NDUÕúÕPODUÕ� KDOLQH� JHWLULOHUHN� GH÷LúLN�
|]HOOLNOHUL� LQFHOHQPLú� YH� oR÷X� oDOÕúPDODUGD� X\XPOXODúWÕUÕFÕ� RODUDN� PDOHLN� DQKLGULW�
NRSROLPHUOHUL�NXOODQÕOPÕúWÕU� �/Di ve ark., 2006; Mounir ve ark., 2004; Ismail ve ark., 2004; 

7ROD�YH�DUN���������$UDXMR�YH�DUN���������&DVVX�YH�)HOLVEHUWL���������g]HOOLNOH�X\XPOXODúWÕUÕFÕ�
NXODQÕODUDN� X\XPOX� KDOH� JHWLULOHQ� SROLPHU� NDUÕúÕPODUÕQÕQ� PHNDQLN� YH� ÕVÕVDO� |]HOOLNOHULQLQ�
L\LOHúWLULOGL÷LQL� J|VWHUHQ� oDOÕúPDODU� YDUGÕU� �Tanrattanakul ve Petchkaew, 2005; Wiebking, 

2006; Genovese ve Shanks, 2004). 

 3ROLPHUOHULQ� X\XPOX� NDUÕúÕPODU� ROXúWXUXS� ROXúWXUPDGÕ÷ÕQÕQ� ELOLQPHVL� DPDFÕ\OD�
JHUoHNOHúWLULOHQ� ELUELULQGHQ� IDUNOÕ� ELU� oRN� \|QWHP� YDUGÕU�� %X� \|QWHPOHULQ� DUDVÕQGD�� EDVLW�
ROPDVÕQGDQ� GROD\Õ�� VRQ� \ÕOODUGD� o|]HOWL� RUWDPÕQGDNL� SROLPHUOHULQ� X\XPOXOX÷XQXQ�
DUDúWÕUÕOPDVÕQGD�YLVNR]LPHWULN�\|QWHP�GLNNDW�oHNPHNWHGLU��Swamy ve Siddaramaiah, 2007). 

 %X� oDOÕúPDGD�� N�WOHFH� ���� RUDQODUÕQGD� SROL�YLQLO� NORU�U�� �39&� ve polistren (PS)  

içeren ve 0.5, 1.0, 1.5 ve 2.0 gdL-1� GHULúLPOHULQGH� 39&�36� NDUÕúÕPODUÕQÕQ� o|]HOWLOHUL�
KD]ÕUODQGÕ�� d|]HOWL� RUWDPÕQGD�� KDQJL� GHULúLPOHUGH�� X\XPOX� NDUÕúÕP� ROXúWXUXS� ROXúWXUPDGÕ÷Õ�
YLVNR]LPHWULN� \|QWHPOH� VDSWDQGÕ�� %X� SROLPHUOHULQ� X\XPOX� NDUÕúÕP� ROXúWXUPDGÕ÷Õ� GHULúLP�
DUDOÕ÷Õ� ���� YH� ���� JG/-1� RODUDN�EXOXQGX��'DKD� VRQUD�� EX�GHULúLP� DUDOÕ÷ÕQGD�X\XPOXODúWÕUÕFÕ�
HWNLVL�DUDúWÕUÕOGÕ��8\XPOXODúWÕUÕFÕ�RODUDN�PDOHLN�DQKLGULW-stiren (MA-6��NRSROLPHUL�NXOODQÕOGÕ��
1.5 ve 2.0 gdL-1�GHULúLP�DUDOÕ÷ÕQGD�o|]HOWL\H�N�WOHFH�����YH����RUDQODUÕQGD�0$-S kopolimeri 

HNOHQHUHN�X\XPOXODúWÕUÕFÕ� HWNLVL� DUDúWÕUÕOGÕ�� 6RQXo� RODUDN�� ���� YH� ���� JG/-1� GHULúLPOHULQGHNL�
39&�36�NDUÕúÕPODUÕ�LoLQ�0$-6�NRSROLPHULQLQ�X\XPOXODúWÕUÕFÕ�RODUDN�NXOODQÕODFD÷Õ�EXOXQGX� 
 $\UÕFD�� 39&�36� NDUÕúÕPODUÕQÕQ� WHUPRPHNDQLN� |]HOOLNOHULQH� 0$-S kopolimerinin 

HWNLOHULQL�DUDúWÕUPDN�LoLQ�����RUDQÕQGD�39&�YH�36�LoHUHQ�39&�36�NDUÕúÕPÕQD�N�WOHFH�����YH�
��� RUDQODUÕQGD� NRSROLPHU� HNOHQHUHN� JHULOLP-JHULQLP�� VÕFDNOÕN-gerinim ve logE-VÕFDNOÕN�
H÷ULOHUL� HOGH� HGLOGL�� 7HUPRPHNDQLN� H÷ULOHU� GH÷HUOHQGLULOGL÷LQGH��0$-S kopolimeri eklenen 

NDUÕúÕPODUÕQ�PHNDQLN�GD\DQÕPODUÕQÕQ�DUWWÕ÷Õ�J|]OHQGL� 
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              ���32/ø0(5�.ø0<$6,1'$�7(0(/�.$95$0/$5 

 
<�]OHUFH�YH�ELQOHUFH�DWRP�YH\D�DWRP�JUXSODUÕ�LoHUHQ�SROLPHU�PROHN�OOHUL��N�o�N�PROHküllü 

ELOHúLNOHULQ�PROHN�OOHULQGHQ�GDKD�E�\�N�ER\XWODUD�VDKLSWLUOHU��%X�QHGHQOH��ED]Õ�ND\QDNODUGD�
SROLPHU� PROHN�OOHULQH� PDNURPROHN�OOHU� GH� GHQLU�� 8\JXQ� IRQNVL\RQHO� JUXSODUÕ� VD\HVLQGH�
NLP\DVDO�ED÷ODU�LOH�ELUELUOHULQH�ED÷ODQDUDN�SROLPHUOHUL�ROXúWXUDQ�N�o�N�Easit moleküllere ise 

PRQRPHU�GHQLU��0RQRPHU�ELULPOHULQGHQ�EDúOD\DUDN�GHY�SROLPHU�PROHN�OOHULQLQ�ROXúPDVÕQD�
\RO�DoDQ�WHSNLPHOHULQ�W�P�QH�LVH�SROLPHUOHúPH�WHSNLPHVL�\DGD�VDGHFH�SROLPHUOHúPH�GHQLU��
%�\�N� ER\XWOX� X]XQ� SROLPHU� ]LQFLUOHUL� oRN� VD\ÕGD� D\QÕ� DWRP� YH\D� JUXSODUGDQ� ROXúDQ�
tekrarlanan birimlerden meydana gelir. Makromoleküllerin içinde bulunan böyle tekrarlanan 

JUXSODUD� GH÷LúLN� ND\QDNODUGD� HOHPHQWHO� ELULPOHU�� WHNUDUODQDQ� ELULPOHU� YH\D� PRQRPHULN�
birimler gibi isimler verilir. 

Polimer molekülünde yer alan ]LQFLU� EDúÕQD� G�úHQ� WHNUDUODQDQ� ELULPOHULQ� VD\ÕVÕQD�
SROLPHUOHúPH�GHUHFHVL�GHQLU��6D\ÕFD�YH\D�N�WOHFH�RUWDODPD�GH÷HU�RODUDN�LIDGH�HGLOLU��gUQH÷LQ�
VD\ÕFD�RUWDODPD�SROLPHUOHúPH�GHUHFHVL� �'3�n  veya Xn LOH�J|VWHULOLU��3ROLPHUOHúPH�GHUHFHVL�
polimerin molekül küWOHVLQL�NDUDNWHUL]H�HGHU��3ROLPHU�NLP\DVÕQGD�SROLPHUOHU�LoLQ�HQ�|QHPOL�
NDYUDP�RODQ�³PROHN�O�N�WOHVL´�NDYUDPÕ�NLP\DGDNL�N�o�N�PROHN�OO��ELOHúLNOHU�LoLQ�NXOODQÕODQ�
PROHN�O� N�WOHVL� NDYUDPÕQGDQ� ROGXNoD� IDUNOÕ� ELU� DQODP� WDúÕU�� .LP\DGD� PROHN�O� N�WOHVL�
NDYUDPÕ�ELOHúL÷LQ�NHQGLQH�|]J��ELU�|]HOOL÷LGLU�YH�ELOHúL÷LQ�KHU�ELU�PROHN�O��LoLQ�D\QÕ�GH÷HUH�
VDKLSWLU��'H÷HULQLQ�GH÷LúPHVL\OH�ELOHúL÷LQ�IL]LNVHO�YH�NLP\DVDO�|]HOOLNOHUL�GH�GH÷LúLU��+DOEXNL�
SROLPHU�NLP\DVÕQGD�PROHN�O�N�WOHVL�IDUNOÕ�E�\�NO�NWH�\�]OHUFH�ELQOHUFH�SROLPer molekülünün 

tümünü temsil eden kitlesel bir özelliktir. Polimerlerin molekül kütlesinde birkaç bin 

PHUWHEHVLQGH� RODQ� ELU� GH÷LúLNOLN� SROLPHUOHULQ� IL]LNVHO� YH� NLP\DVDO� |]HOOLNOHULQGH� KLo� ELU�
GH÷LúPH\H� QHGHQ� ROPD\DELOLU�� %XQD� HN� RODUDN�� IDUNOÕ� E�\�NO�NWHNL moleküllerin molekül 

N�WOHOHULQGHQ�ROXúDQ�RUWDODPD�ELU�GH÷HUGLU��%X�QHGHQOH�SROLPHUOHU�LoLQ�PROHN�O�N�WOHVL�GH÷LO��
ortalama molekül kütlesi (Mn�� YH� SROLPHUOHúPH� GHUHFHVL� GH÷LO�RUWDODPD� SROLPHUOHúPH�
derecesi (Xn�� NDYUDPODUÕ� NDEXO� HGLOPLúWLU�� %X� NDYUDPODU�� polimer moleküllerinin sentez 

tepkimelerinin karakterinden ileri gelen 
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|]HOOLNOHUL\OH�LOJLOL�IDUNOÕ�X]XQOXNWD�YH\D�IDUNOÕ�PROHN�O�N�WOHOL�]LQFLUOHULQ�PH\GDQD�JHOPHVL�
QHGHQL\OH�NXOODQÕOÕU�� 
$\QÕ� ELU� SROLPHULQ� HúLW� ]LQFLU� X]XQOXNODUÕQD� YH\D� PROHN�O� N�Wlelerine sahip olan 

PROHN�OOHULQH�WHN�GD÷ÕOÕPOÕ�DQODPÕQD�JHOHQ�KRPRGLVSHUV�PROHN�OOHU�GHQLU��'R÷DO�SROLPHUOHU�
KRPRGLVSHUVWLUOHU�� +RPRGLVSHUV� SROLPHU� PROHN�OOHULQLQ� ELUELULQGHQ� D\UÕOPDVÕ� LoLQ� ELU�
yöntem yoktur ve polimer pratik olarak bu tür homodispers molHN�OOHULQ� ELU� NDUÕúÕPÕGÕU��
3ROLPHUOHULQ� IDUNOÕ�X]XQOXNWD�PROHN�OOHUGHQ�PH\GDQD�JHOPHVLQH�SROLGLVSHUVLWH�GHQLU��7�P�
\DSD\�SROLPHUOHU�IDUNOÕ�X]XQOXNWD�PROHN�OOHULQ�ELU�NDUÕúÕPÕQGDQ�LEDUHWWLU��<DQL�SROLGLVSHUVWLU��
Bu nedenle, polidispers polimerlerin molekül N�WOHVLQLQ�EHOOL�ELU�GH÷HUH�GH÷LO��LoHUGL÷L�IDUNOÕ�
PDNURPROHN�OOHULQ� PROHN�O� N�WOHOHULQLQ� RUWDODPDVÕ� RODQ� ELU� GH÷HUH� VDKLS� ROPDVÕ� JD\HW�
normaldir.  

3ROLPHU� PROHN�OOHULQLQ� ELOHúLPL� YH� \DSÕVÕ\OD� LOJLOL� EDúND� ED]Õ� NDYUDPODU� GD� YDUGÕU��
0DNURPROHN�O�Q� LoHUGL÷L� WHNUDUODQDQ� ELULPOHULQ� ELOHúLPL� D\QÕ� \DGD� IDUNOÕ� RODELOLU��
0ROHN�OOHUL�D\QÕ�NLP\DVDO�ELOHúLPH�VDKLS�WHNUDUODQDQ�ELULPOHUGHQ�PH\GDQD�JHOHQ�SROLPHUH�
KRPRSROLPHU� GHQLU�� gUQH÷LQ� SROLHWLOHQ� �-CH2-CH2-)n , polistiren (-CH2-C(C6H5)H-)n, poli 

(vinil klorür), (-CH2-CHCl-)n vb. polimerler homopolimerlerdir.  

0ROHN�O�QGH� LNL� IDUNOÕ� NLP\DVDO� ELOHúLPH� VDKLS� WHNUDUODQDQ� ELULP� LoHUHQ� SROLPHUOHUH�
kopolimerler denir. Genelde kopolimerler  

ABABABABA 

úHNOLQGH� úHPDWLN� RODUDN� J|VWHULOLUOHU�� %XUDGD�$� YH� %� NLP\DVDO� ELOHúLPL� ELUELULQGHQ� IDUNOÕ�
birimleri göstermektedir.  

�����.RSROLPHU�PROHN�OOHULQGHNL� IDUNOÕ� NLP\DVDO� ELOHúLPH� VDKLS� WHNUDUODQDQ�ELULPOHU�VÕUD\OD�
ELUELUOHULQL� WDNLS� HGHFHN� úHNLOGH� EHOOL� ELU� G�]HQH� J|UH� YH\D� UDVWJHOH� G�]HQVL]� ELU� úHNLOGH�
VÕUDODQDELOLUOHU�� )DUNOÕ� NLP\DVDO� ELOHúLPH� VDKLS� WHNUDUODQDQ� ELULPOHUL� EHOOL� ELU� G�]HQH� J|UH�
VÕUDODQPÕú� RODQ� NRSROLPHUOHUH� G�]HQOL� NRSROLPHUOHU� YH\D� DUGÕúÕN�NRSROLPHUOHU�� WHNUDUODQDQ�
ELULPOHUL� UDVWJHOH� VÕUDODQPÕú� RODQ� NRSROLPHUOHUH� LVH� G�]HQVL]� NRSROLPHUOHU� YH\D� UDVWJHOH�
kopolimerler denir. 
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����%LUoRN�NRSROLPHUGH�WHNUDUODQDQ�ELULPOHU�NRSROLPHU�]LQFLULQGH�EORNODU�KDOLQGH�\HU�DOÕU��
Bu tür kopolimerlere de blok kopolimerler denir. Blok kopolimer molekülleri genel olarak 

DúD÷ÕGDNL�úHNLOGH�úHPDWLN�RODUDN�J|VWHULOLUOHU�� 
 A A A ABBBBCCCC 

���3ROLPHU�NLP\DVÕQGD�PDNURPROHN�O�]LQFLULQLQ�JHRPHWULVL�\DQL�IL]LNVHO�\DSÕ�LOH�LOJLOL�ED]Õ�
NDYUDPODU� GD� NXOODQÕOPDNWDGÕU�� +LoELU� GDOODQPD� ROPDGDQ� VDGHFH� ELU� \|QGH� X]D\DQ� ]LQFLU�
úHNOLQGHNL� SROLPHUOHUH� G�]� ]LQFLUOL� SROLPHUOHU� GHQLU�� $QFDN�� D\QÕ� WHNUDUODQDQ� ELULPOHUGHQ�
ROXúPXú� DQD� ]LQFLULQGHNL� ELU� NDUERQ� DWRPX� KHUKDQJL� ELU� \DQ� JUXSWD� EXOXQPD\DQ� GL÷HU� �o�
NDUERQ�DWRPX�YH�ELU�KLGURMHQ�DWRPX�LOH�GH�ED÷�\DSDELOLU��%X�W�U�SROLPHUOHU�GDOODQPÕú�]LQFLUOL�
SROLPHUOHU�GHQLU��'DOODQPÕú�SROLPHUOHUGH her dal bir polimer zincirine aittir.  

���3ROLPHU�]LQFLULQLQ�IL]LNVHO�JHRPHWULVLQH�J|UH�IDUNOÕOÕN�J|VWHUHQ��o�QF��WLS�SROLPHUOHUGH�
D÷� \DSÕOÕ� YH\D� oDSUD]� ED÷OÕ� SROLPHUOHUGLU�� %X� W�U� SROLPHUOHUGH� G�]� ]LQFLUOL� SROLPHU�
PROHN�OOHUL� ]LQFLULQ� RUWDODUÕQGD� EXOXQDQ� DWRPODU� YDVÕWDVÕ\OD� ELUELUOHUL\OH� NLP\DVDO� RODUDN�
ED÷ODQPÕúODUGÕU�� 

 3ROLPHU� NLP\DVÕQGD� PDNURPROHN�O� ]LQFLUOHULQLQ� X]D\VDO� \|QHOLúL� YH� NRQXPX�
�6WHUHRNLP\DVDO�\DSÕVÕ��LOH�LOJLOL�NDYUDPODU�GD�YDUGÕU��3ROLPHU�]LQFLULQLQ�X]D\VDO�\DSÕVÕQGDNL�
IDUNOÕOÕNODU�� JHQHllikle α-ROHILQOHU� YH� RQODUÕQ� W�UHYOHULQGHQ� VHQWH]OHQHQ� SROLPHUOHUGHNL� \DQ�
JUXSODUÕQ� DQD� ]LQFLU� G�]OHPLQH� J|UH� ELUELUOHULQGHQ� IDUNOÕ� X]D\VDO� NRQXPGD� EXOXQPD�
GXUXPODUÕQGDQ� ND\QDNODQÕU�� α-ROHILQOHU� YH� RQODUÕQ� W�UHYOHULQLQ� α-β� ED÷ODQPDVÕ� \ROX\OD�
SROLPHUOHúPHVi sonucu meydana gelen polimerlerde yan gruplar zincir düzlemine göre üç 

IDUNOÕ�X]D\VDO�NRQXPGD�GL]LOPLú�RODELOLUOHU� 
a) 7�P�\DQ�JUXSODU�]LQFLU�G�]OHPLQLQ�ELU�WDUDIÕQGD�GL]LOPLú�RODELOLUOHU� 
b) 7�P�\DQ�JUXSODU�ELUELULQL�L]OH\HQ�LNL�\DQ�JUXSWDQ�ELUL�GL÷HULQLQ�WHUVL�X]D\VDO�\|QHOLúH�VDKLS�

RODFDN�úHNLOGH�]LQFLU�G�]OHPLQLQ�LNL�WDUDIÕQGD�GL]LOPLú�EXOXQDELOLUOHU�� 
c) 7�P�\DQ�JUXSODU�]LQFLU�G�]OHPLQLQ�LNL�\DQÕQGD�UDVWJHOH�\|QHOPLú�RODELOLUOHU� 

Birinci tür polimerlere izotaktik polimerler denir. Bunlara örnek olarak izotaktik polipropilen 

gösterilebilir.  
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<DQ�JUXSODUÕQ�DQD�]LQFLU�G�]OHPLQLQ�KHU�LNL�WDUDIÕQD�VÕUD�LOH�\|QOHQGL÷L�LNLQFL�W�U�
polimerlere sindiotaktik polimerler denir. 

<DQ�JUXSODUÕQ�DQD�]LQFLU�G�]OHPLQLQ�LNL�WDUDIÕQD�UDVWJHOH�\|QOHQGL÷L��o�QF��W�U�SROLPHUOHre 

ise ataktik polimer denir (Basan, 2001). 
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���32/ø0(5/(5'(�.ø0<$6$/�%$ö/$5�9(�02/(.h//(5������������� 
����$5$6,�(7.ø/(ù0(/(5 

 

�����3ROLPHUOHUGH�.LP\DVDO�%D÷ODU�YH�%D÷�(QHUMLOHUL 
 

Polimerlerin ana zincirinde bulunaQ� DWRPODUÕQ� ELUELUOHULQH� NRYDOHQW� ED÷ODUÕ\OD�
ED÷ODQPDVÕ�HVDVWÕU��%XQGDQ�EDúND�D]�GD�ROVD�LNL�GH÷HUOLNOL�L\RQODU�LOH�SROLPHUOHUGH�EXOXQDQ�
NDUERNVLO� \DQ� JUXSODUÕQÕQ� HWNLOHúPHVL\OH� ROXúDQ� L\RQLN� ED÷ODUD� GD� UDVWODQPDNWDGÕU��%X� W�U�
ED÷ODU� PHWDOOHU� LOH� NROD\FD� ED÷� \DSDQ� IRQNVL\RQHO� JUXSODU� LOH� oDSUD]� ED÷� \DSPDGD� YH�
L\RQRPHU� GHQHQ� PDGGHOHULQ� VHQWH]LQGH� NXOODQÕOÕU�� 1RUPDOGH� SROLPHUOHUGH� UDVWODQPD\DQ�
PHWDOLN� ED÷ODU� LVH� VRQ� ]DPDQODUGD� RUWD\D� oÕNDQ� RUJDQRPHWDOLN� SROLPHUOHULQ� VHQWH]LQGH�
NXOODQÕOPD\D�EDúODQPÕúWÕU� 

Bir pROLPHU� PROHN�O�Q�Q� DQD� ]LQFLULQL� ROXúWXUDQ� NRYDOHQW� ED÷ODU� LOH� \DQ� JUXSODUÕQ�
YHUGL÷L� GL÷HU� L\RQLN�� PHWDOLN� YE�� ED÷� W�UOHULQLQ� VD÷ODPOÕ÷Õ�� ED÷� DoÕODUÕ� YH� X]XQOXNODUÕ� R�
SROLPHULQ� ÕVÕ�� ÕúÕQ� YH� PHNDQLN� NXYYHWOHU� JLEL� GÕú� HWNLOHUH� NDUúÕ� NR\PDVÕ� EDNÕPÕQGDQ� oRN�
öQHPOLGLU��3ROLPHUOHULQ�GÕú�HWNLOHULQ� HWNLVL\OH�ER]XOPDVÕ�JLEL�NLP\DVDO�|]HOOLNOHUL��ED÷ODUÕQ�
X]XQOXNODUÕ�� DoÕODUÕ� YH� ED÷� HQHUMLOHUL� LOH� GR÷UXGDQ� LOJLOLGLU�� %X� QHGHQOH� SROLPHUOHUGH� VÕN�
UDVWODQDQ� ED÷ODUÕQ� X]XQOXNODUÕ� YH� ED÷� HQHUMLOHUL� 7DEOR-�¶GH� YHULOPLúWLU� Polimerlerin ana 

]LQFLULQGH� DUG� DUGD� EXOXQDQ� DWRPODU� DUDVÕQGDNL� DoÕODU� JHQHOOLNOH� ���0 ile 1130� DUDVÕQGD�
GH÷LúLU��%X�GH÷HUOHU�VS3 KLEULWOHúPHVLQGH�J|U�OHQ�G�]J�Q�G|UW\�]O��DoÕVÕ�RODQ������0  ye çok 

\DNÕQGÕU��%DVDQ������ 
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Çizelge 3-1 PoOLPHUOHUGH�6ÕN�5DVWODQDQ�%D÷�8]XQOXNODUÕ�YH�%D÷�(QHUMLOHUL 
%D÷��������������������������%D÷�8]XQOX÷X�QP�����������������������������%D÷�(QHUMLOHUL��N-�PRO� 
C-C                              15.4                                                          347 
C=C                             13.4                                                          611 
C-H                              11.0                                                          414 
C-N                              14.7            305 
C=N                11.5            891 
C-O                14.6            360 
C=O               12.1            749 
C-Cl               17.7            339 
N-H               10.1           389  
O-H                9.6           464 
O-O                         1.32           146 
   

 ����������3ROLPHUOHUGH�0ROHN�OOHUDUDVÕ�(WNLOHúPHOHU 

 

   $WRPODUÕ� NRYDOHQW� ED÷ODU� LOH� ELUELULQH� ED÷ODQPÕú� RODQ� SROLPHU� PROHN�OOHULQGH� W�P�
ELULQFLO� GH÷HUOLNOHULQ� GROPDVÕQGDQ� VRQUD� ELOH� PROHN�OOHU� DUDVÕQGD� HWNLQ� RODQ� ED]Õ� LNLQFLO�
kuvvetlerLQ�YDUOÕ÷Õ�GHQH\VHO�RODUDN�NDQÕWODQPÕúWÕU��%XQODU�JHQHOOLNOH�DWRPODU�DUDVÕQGD�GH÷LO�
PROHN�OOHU� DUDVÕQGD� HWNLQ� RODQ� KLGURMHQ� ED÷ODUÕ� YH� PROHN�OOHU� DUDVÕ� oHNPH-itme 

kuvvetleridir.(Basan,2001) 

��������������+LGURMHQ�ED÷ODUÕ� 
 

�������+LGURMHQ� ED÷ODUÕ�� PROHN�OOHU� DUDVÕ� HWNLQ� NXYYHWOHULQ� HQ� |QHPOLVL� YH� JHUoHN� NLP\DVDO�
ED÷ODUD� HQ� oRN� EHQ]H\HQLGLU�� +LGURMHQ� ED÷ODUÕ� SURWHLQOHU� JLEL� GR÷DO� SROLPHUOHUGH� GDKLO�
HOHNWURQHJDWLI� ELU� DWRPD� ED÷OÕ� KLGURMHQ� EXOXQDQ� W�P� SROLPHUOHU� LoLQ� oRN� |QHPOLGLU��
&DQOÕODUGDNL�ELU�oRN�SURVHVLQ�WHPHOLQL�ROXúWXUXU� 
��������.LP\DVDO� ED÷ODUOD� LOJLOL� HVNL� NXUDPODUD� J|UH�� ELU� NRYDOHQW� ED÷� ROXúWXUPDN� LoLQ� ELU�
KLGURMHQ� DWRPX� JHUHNPHNWHGLU�� %X� QHGHQOH�� KLGURMHQ� ED÷ÕQÕQ� HOHNWURVWDWLN� YH\D� L\RQLN�
|]HOOL÷H� VDKLS� ROGX÷X�G�ú�Q�OHELOLU��+LGURMHQ�ED÷ÕQÕQ� SRODU� JUXSODU� DUDVÕQGD�ROPDVÕ�GD�EX�
J|U�ú�� GHVWHNOHU�� $QFDN� ED]Õ� GXUXPODUGD� KLGURMHQ� ED÷ÕQÕQ� ELU� NRYDOHQW� ED÷� W�U�� RODUDN�
G�ú�Q�OPHVL�JHUHNLU� 
��������+LGURMHQ�ED÷Õ�D\QÕ�\DGD�IDUNOÕ�SROLPHU�PROHN�O�QGH�EXOXQDQ�LNL�IDUNOÕ�IRQNVL\RQHO�JUXS�
DUDVÕQGD�ROXúXU��+LGURMHQ�ED÷ÕQÕQ�ROXúPDVÕQGD�URO�DODQ�KLGURMHQ�DWRPX�JHQHOOLNOH�KLGURNVLO��
karboksil, amin ve amid gibi proton verici bir asidik 
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JUXED� ED÷ODQÕU�� +LGURMHQ� ED÷Õ� \DSDFDN� RODQ� KLGURMHQ� DWRPXQXQ� NHQGLVL� GH� JHQHOOLNOH�
karbonil, eter veya hidroksillerdeki oksijen gibi veya amid ve aminlerdeki azot gibi bazen de 

KDORMHQOHU� JLEL� ED]LN�JUXSODUGD�EXOXQXU��g\OH\VH�EX� IRQNVL\RQHO�JUXSODUÕ� LoHUHQ� W�P�SRODU�
SROLPHU�PROHN�OOHUL�DUDVÕQGDNL�|QHPOL�\DSÕVDO�HWNLOHULQ�ND\QD÷Õ�KLGURMHQ�ED÷ODUÕGÕU� 
���������7LSLN�ELU�KLGURMHQ�ED÷ÕQÕQ�X]XQOX÷X����LOH����QP�DUDVÕQGDGÕU��%D÷�HQHUMLVL�LVH�\DNODúÕN�
RODUDN����LOH����N-�PRO�DUDVÕQGD�GH÷LúLU��3ROLPHUOHUGH�EXOXQDQ�DWRPODUGDQ�VDGHFH�IORU��D]RW��
RNVLMHQ�YH�NORU�KLGURMHQ�ED÷Õ�\DSDELOHFHN�NDGDU�HOHNWURQHJDWLIOL÷H�VDKLSWLU��%DVDQ������ 
           

���������0ROHN�OOHUDUDVÕ�NXYYHWOHU 

 

          +LGURMHQ�ED÷ÕQGDQ�VRQUD�SROLPHUOHULQ�IL]LNVHO�|]HOOLNOHULQL�HWNLOH\HQ�LNLQFLO�NXYYHWOHU�
Van der Waals kuvvetleri de denilen dipol kuvvetleri, indüksiyon kuvvetleri ve dispersiyon 

kuvvetleridir. Dipol kuvvetleri� V�UHNOL� GLSRO� PRPHQWH� VDKLS� SRODU� JUXSODU� DUDVÕQGD� GLSRO-
GLSRO� HWNLOHúLPOHULQH� QHGHQ� ROXU�� 6ÕFDNOÕ÷D� oRN� ED÷OÕGÕU�� øQG�NVL\RQ� NXYYHWOHUL� SRODU� ELU�
grubun etkisi ile sürekli dipol momentine sahip olmayan apolar gruplarda meydana gelen 

JHoLFL� GLSROOHU� DUDVÕQGDNL� N�o�N� YH� VÕFDNOÕ÷D� ED÷OÕ� ROPD\DQ� NXYYHWOHUGLU�� 'LVSHUVL\RQ�
NXYYHWOHULGH�� SRODU� ROPD\DQ� PROHN�OOHUGH� HOHNWURQ� YH� oHNLUGHNOHULQ� NÕVD� V�UHOL� IDUNOÕ�
NRQXPODUGD� EXOXQPDODUÕQGDQ� ND\QDNODQDQ� GDOJDODQPDODU� QHGHQL\OH� NRPúX� DWRPODUÕQ�
HOHNWURQ�EXOXWODUÕQGDNL�ER]XOPDODUÕQ�QHGHQ�ROGX÷X�NXYYHWOHUGLU��$SRODU�PROHN�OOHUGH�VDGHFH�
GLVSHUVL\RQ� NXYYHWOHUL� EXOXQXU�� %X� NXYYHWOHUGH� GLVSHUVL\RQ�NXYYHWOHUL� JLEL� VÕFDNOÕ÷D� ED÷OÕ�
GH÷LOGLU��%DVDQ������ 
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���32/ø0(5�.$5,ù,0/$5,1,1�+$=,5/$10$6, 
 

                      4.����3ROLPHU�.DUÕúÕPÕ�+D]ÕUODPD�1HGHQOHUL 
 

                3ROLPHU�NDUÕúÕPÕ�KD]ÕUODPDQÕQ�DQD�QHGHQLQLQ�HNRQRPL�ROGX÷XQD�KLo�ú�SKH�\RNWXU��
(÷HU� LVWHQHQ�|]HOOLNOHUH�VDKLS�ELU�PDGGH�G�ú�N�ELU�PDOL\HWOH�HOGH�HGLOL\RUVD��KLo�NXúNXVX]�
KHU�]DPDQ�XFX]�RODQÕ�WHUFLK�edilir. 

����������������3ROLPHU�NDUÕúÕPODUÕQÕQ�KD]ÕUODQPDVÕQÕ�JHUHNWLUHQ�QHGHQOHU�DúD÷ÕGDNL�
JLEL�VÕUDODQDELOLU� 
1. %LU� 0�KHQGLVOLN� UHoLQHVLQLQ� GDKD� G�ú�N� IL\DWOÕ� ELU� SROLPHUOH� VH\UHOWLOHUHN�
SHUIRUPDQVÕQÕQ�DUWWÕUÕOPDVÕ� 
2. øVWHQHQ�W�P�|]HOOLNOHUH�VDKLS�RODQ��PDGGHOHULQ�JHOLúWLULOPHVL� 
3. %LUELUOHUL� LOH� X\XPOX� RODQ� SROLPHUOHUGHQ� GDKD� \�NVHN� SHUIRUPDQVOÕ� ELU� NDUÕúÕP�
ROXúWXUXOPDVÕ� 
4. .DUÕúÕP�ELOHúLPLQLQ�|]HO�WLFDUL�LVWHNOHUH�J|UH�D\DUODQPDVÕ� 
5. (QG�VWUL\HO�YH�YH\D�úHKLUVHO�DWÕNODUÕQ�JHUL�ND]DQÕOPDVÕ� 

 

                               �����������������.DUÕúÕP�+D]ÕUODPD�<|QWHPOHUL 
 

                 3ROLPHU�NDUÕúÕPODUÕQÕQ�KD]ÕUODQPDVÕQGD�DúD÷ÕGDNL�\|QWHPOHU�NXOODQÕOPDNWDGÕU� 
1. Ortak çözücüde çözüldükten sonra çözücü uçurularak film halinde elde edilir,dondurulur 

veya sprey kurutma \DSÕOÕU� 
2. 0HNDQLN�NDUÕúWÕUPD�\DSÕOÕU� 
3. /DWHNV�KDOGH�NDUÕúWÕUPD 
4. øQFH�WR]�KDOLQGH�NDUÕúWÕUPD 
5. .DUÕúÕPGDNL� GL÷HU� ELOHúHQLQ� o|]�F�V�� RODUDN� PRQRPHUOHU� NXOODQÕOÕS� SROLPHUL]DV\RQ�
\DSÕOÕU� 

�����������������������%X� \|QWHPOHU� LoLQGH� RUWDN� o|]�F�� YH� PHNDQLN� NDUÕúWÕUPD ekonomik yöntemlerdir ancak 

ED]HQ�LVWHQHQ�|]HOOLNOHU�HOGH�HWPHN�DGÕQD�HNRQRPLGHQ�EDVND�IDNW|UOHUH�GH�GLNNDW�HGLOLU� 
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��%X� oDOÕúPDGD�� SROLPHU� NDUÕúÕPODUÕ� ELULQFL� \|QWHPH� J|UH� \DQL� RUWDN� o|]�F�GH� o|]PH�
\|QWHPL�LOH�KD]ÕUODQPÕúWÕU� 
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���32/ø0(5�.$5,ù$%ø/ø5/øöø1ø1�.85$06$/�7(0(/ø 
 

�������.DUÕúDELOLUOLN�YH�8\XPOXOXN 

 

                 7HUPRGLQDPLNWH� µ¶NDUÕúDELOLUOLN¶¶� PROHN�OHU� VHYL\HGH� WHN� ID]� LoLQGH� ELU� DUDGD�
EXOXQPDN�DQODPÕQGD�NXOODQÕOÕU��3UDWLNWH�LVH��NDUÕúDELOLUOLN�NXOODQÕODQ�WHVW�WLSOHULQGH�VLVWHPLQ�
KRPRMHQ� RODUDN� J|U�QPHVL� DQODPÕQD� JHOLU�� \DQL� GD÷ÕOÕPÕQ� GHUHFHVL\OH� LOJLOL� ELU� WDQÕPGÕU��
Bunun sonucu olarak; verilen bir polimer-SROLPHU� NDUÕúÕPÕQÕQ� NDUÕúDELOLUOL÷L� �]HULQH�
literatürde birbirini tutma\DQ�ND\ÕWODUD�UDVWODQPDNWDGÕU� 
����������������3ROLPHUOHULQ� NDUÕúDELOLUOL÷LQGHQ� EDKVHWPHGHQ� |QFH�� oRN� VÕN� NDUúÕODúÕODQ�
µ¶NDUÕúDELOLUOLN¶¶�YH�µ¶X\XPOXOXN¶¶�WHULPOHULQLQ�ELUELULQGHQ�oRN�IDUNOÕ�ROGX÷XQX�KDWÕUODWPDNWD�
ID\GD�YDUGÕU��8\XPOX�SROLPHU�NDUÕúÕPODUÕ�QRUPDOGH�KRPRMHQ�J|U�QHQ�YH�NDUÕúÕPÕ�ROXúWXUDQ�
SROLPHUOHULQ� ELUELUOHULQLQ� IL]LNVHO� |]HOOLNOHULQL� JHOLúWLUGL÷L� WLFDUL� DoÕGDQ� FD]LS� RODQ� SROLPHU�
NDUÕúÕPODUÕGÕU��%LU� SROLPHU� NDUÕúÕPÕ�H÷HU� X\XPOX� LVH��NDUÕúÕPÕ�ROXúWXUDQ�SROLPHU� oLIWL� KHP�
o|]HOWL� KDOLQGH� NDUÕúWÕUÕOGÕNWDQ� VRQUD� KHP�GH� o|]�F�V��EXKDUODúWÕUÕOGÕNWDQ� VRQUD� NDWÕ� KDOGH�
HOGH� HGLOHQ� NDUÕúÕP�� JHQHOOLNOH� LVWHQLOHQ� |]HOOLNOHUH� VDKLS� ELU� SROLPHU� JLEL� GDYUDQÕU��%X� WLS�
NDUÕúÕPODUGD� oR÷XQOXNOD� IDUNOÕ� NLP\DVDO� ELOHúLPOHUGH� SHN� oRN� DPRUI� ID]� YDUGÕU�� %|\OH�
NDUÕúÕPODU�PLNURVNRSLN�ER\XWWD��NDUÕúPD]�NDEXO�HGLOVH�GH�ID]ODU�DUDVÕQGDNL�HWNLOL�\DSÕúPDGDQ�
GROD\Õ�OLWHUDW�UH�J|UH�X\XPOX�RODUDN�QLWHOHQGLULOLU�� 
����������������%LUELUOHUL� LOH�NDUÕúDELOHQ�SROLPHUOHULQ�NDUÕúÕPODUÕ��VHUEHVW�NDUÕúPD�HQHUMLVL�QHJDWLI�
olan moleküler VHYL\HGH� KRPRMHQ� SROLPHU� NDUÕúÕPODUÕGÕU�� %LUELUOHUL� LOH� NDUÕúPD\DQ�
SROLPHUOHULQ�NDUÕúÕPODUÕ�GD�VHUEHVW�NDUÕúPD�HQHUMLVL�SR]LWLI�RODQ�NDUÕúÕPODUGÕU���øPUHQ������ 
 

5. 2.  Polimer-3ROLPHU�.DUÕúDELOLUOL÷LQL�(WNLOH\HQ�)DNW|UOHU 
 

.DWÕ� $PRUI� KDOGH� SROLPHU-polimer� NDUÕúDELOLUOL÷L� WHRULN� YH� SUDWLN� RODUDN� SHN� oRN� NH]�
LQFHOHQPLúWLU�� *HQHOGH� SROLPHU� WHULPL�� KRPRSROLPHUOHUL�� UDVWJHOH� NRSROLPHUOHUL� YH� EORN�
NRSROLPHUOHUL�LoHUGL÷L�LoLQ��NDUÕúDELOLUOL÷LQ�LQFHOHQPHVL�GH 
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SROLPHUOHULQ�\DSÕVÕQD�J|UH�IDUNOÕ�IDUNOÕ�RODELOLU��Polimer-SROLPHU�NDUÕúDELOLUOL÷LQL�LOJLOHQGLUHQ�
WHRULN� LúOHPOHULQ�KHSVL� UDVWJHOH�NDUÕúÕP�KLSRWH]LQL� LoHUPHVLQGHQ�GROD\Õ�ELOHúHQOHUL�DUDVÕQGD�
VSHVLILN� HWNLOHúLPOHU� RODQ� NDUÕúÕPODU� LoLQ� X\JXODQDPD]�� 7HN� ID]OÕ� SROLPHU� NDUÕúÕPODUÕQÕQ�
oR÷XQGD�ELOHúHQOHU� DUDVÕ�KLGURMHQ�ED÷Õ�YH\D�GL÷HU� VSHVLILN� HWNLOHúPHOHU�YDUGÕU��%X�\�]GHQ��
ELOHúHQOHU�DUDVÕQGD�ELU�VSHVLILN�HWNLOHúPH�YDUVD�NDUÕúDELOLUOLN��R�VSHVLILN�HWNLOHúPH\H�GD\DOÕ�
olarak incelenir. 

.ULVWDOLQ� ELU� SROLPHULQ� NDUÕúDELOUOL÷LQGH�� R� SROLPHULQ� DPRUI� NÕVÕPODUÕQÕQ� URO� R\QDGÕ÷Õ�
G�ú�Q�OPHNWHGLU���øPUHQ������ 
%�W�Q�VHQWHWLN�SROLPHUOHU�oRN�ELOHúHQOL�VLVWHPOHU�ROGXNODUÕ�LoLQ�EX�WLS�SROLPHUOHUL�LOJLOHQGLUHQ�
NDUÕúDELOLUOLN� oDOÕúPDODUÕ� oRN�NDUPDúÕNWÕU��(Q� D]ÕQGDQ�KHUKDQJL� ELU� VHQWHWLN� SROLPHU� |UQH÷L�
PROHN�O� N�WOHVL� GD÷ÕOÕPÕ� DoÕVÕQGDQ�SROLGLVSHUVWLU�� SHN� oRN�SROLPHU�|UQHNOHULGH� WHNUDU� HGHQ�
PRQRPHU� ELULPOHULQLQ� SROLPHU� ]LQFLULQH� JLULú� úHNOLQH� J|UH� PLNUR� \DSÕ� DoÕVÕQGDQ�
SROLGLVSHUVWLU�� gUQH÷LQ� ELU� SROL�YLQLOLGHQ� IORU�U�� |UQH÷L� oR÷XQOXNOD� EDú-NX\UXN� ELUOHúPHVL�
yapan –CH2-CF2-CH2-CF2- WHNUDUODQDQ�ELULPOHUH�VDKLSWLU��3HN�oRN�GXUXPGD�]LQFLUH�NDWÕODQ�
PRQRPHUOHULQ� \DNODúÕN� �� �¶� VÕ� -CH2-CF2-CF2-CH2-� úHNOLQGH� EDú-EDú� ELUOHúPHVL�
\DSDELOPHNWHGLU��%LU�oRN�SROLPHUGH�DQD�]LQFLU���]HULQGHNL�GDOODQPDQÕQ�VD\ÕVÕ��X]XQOX÷X�YH�
\DSÕVÕ� EDNÕPÕQGDQ� SROLGLVSHUV� RODFDNWÕU�� gUQH÷LQ�� IDUNOÕ� \|QWHPOHUOH� HOGH� HGLOHQ�
SROLHWLOHQGHNL� GDOODQPDQÕQ� VD\ÕVÕ� YH� X]XQOX÷X� oRN� oHúLWOLGLU�� %XQGDQ� EDúND� NRSOLPHUOHU��
|UQH÷L�PH\GDQD� JHWLUHQ� IDUNOÕ� SROLPHU�PROHN�OOHULQLQ� ELOHúLPLQH� J|UH� SROLGLVSHUV� RODELOLU��
Monomerin yüksek bir vHULPOH� SROLPHUH� G|Q�úW�÷�� NHVLNOL� SROLPHUOHúPH� LOH� KD]ÕUODQDQ�
UDVWJHOH� NRSROLPHUOHU� oRN�JHQLú� ELU� ELOHúLP�GD÷ÕOÕPÕQD� VDKLSWLU��%D]Õ� |UQHNOHUGH� ELOHúLPLQ�
GD÷ÕOÕPÕ�EX�WLS�|UQHNOHUL�ELUELULQGHQ�IDUNOÕ�LNL�ID]D�D\ÕUDFDN�NDGDU�JHQLúWLU� 
Bir homopolimerin bir çö]�F�� LoHULVLQGHNL� o|]�Q�UO�÷�� YH\D� EDúND� ELU� SROLPHUGHNL�
GD÷ÕOÕPÕQÕQ�� RUWDODPD� PROHN�O� D÷ÕUOÕ÷Õ�� PLNUR� \DSÕVÕ� YH� RUWDODPD� GDOODQPD� PLNWDUÕ\OD�
GH÷LúWL÷L� L\L�ELOLQPHNWHGLU��.RSOLPHUOHULQ�o|]�Q�UO�÷�Q�Q�GH�EX��o�IDNW|UOH�ELUOLNWH�D\UÕFD�
\DSÕGDNL�RUWDODPD�ELOHúLP�YH�GL]LOLú�WLSLQH�ED÷OÕ�ROGX÷X�ELOLQPHNWHGLU���øPUHQ������ 
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���32/ø0(5�.$5,ù$%ø/ø5/øöø1ø1�'(1(/�ø1&(/(10(6ø 
 

������*LULú 
 

(QG�VWULGH� GH÷LúLN� |]HOOLNOHUH� VDKLS� SROLPHULN� PDGGHOHUH� RODQ� LKWL\Do� DUWWÕNoD� SROLPHU�
modifikasyonunun en önemli yolu olan� SROLPHUOHULQ� ELUELUOHUL� LOH� NDUÕúDELOLUOL÷LQLQ�
LQFHOHQPHVL� LOH� LOJLOL� oDOÕúPDODU� \R÷XQODúPÕú� YH� EX� NRQXGD� ELUoRN� GHQH\VHO� \|QWHP�
JHOLúWLULOPLúWLU��%X�DODQGD�NXOODQÕODQ�\|QWHPOHU��o�JUXED�D\UÕOPDNWDGÕU 
1. Faz Dengesi Yöntemleri 

.%XODQÕNOÕN�|Oo�P�\|QWHPL 

.,úÕN�VDoÕOPDVÕ�\|QWHPL 

..�o�N� $oÕOÕ� ;-,úÕQODUÕ� 6DoÕOPDVÕ� �6$;6�� YH� .�o�N� $oÕOÕ� 1|WURQ� 6DoÕOPDVÕ� �6$16��
yöntemleri. 

.Fluoresans yöntemi 

.8OWUDVRQLN�KÕ]�\|QWHPL 
2. Polimer-3ROLPHU�(WNLOHúPH�.DWVD\ÕVÕ�gOo�P�<|QWHPOHUL 
3. 'ROD\OÕ�gOo�P�<|QWHPOHUL 
.Viskozimetrik Yöntem 

.&DPVÕ�JHoLú�VÕFDNOÕ÷Õ�|Oo�P�\|QWHPL 

.NMR 

.øQIUDUHG�6SHNWURVNRSL�<|QWHPL 

.Mikroskopi yöntemi 

 

6.2. Viskozimetrik Yöntem 

 

3ROLPHUOHULQ� NDUÕúDELOLUOLN� YH� X\XPOXOXNODUÕQÕQ� LQFHOHQPHVLQGH� NXOODQÕODQ� HQ� NROD\� YH� HQ�
ekonomik yöntemlerden biri viskozimetrik yöntePGLU��%LOLQGL÷L�JLEL�SROLPHU�o|]HOWLOHULQGH�
EXOXQDQ� SROLPHU� PROHN�OOHUL� o|]�F�� J�F�QH� ED÷OÕ� RODUDN� D]� YH\D� oRN� DoÕOPÕú� \XPDNODU�
KDOLQGH�EXOXQPDNWDGÕU��d|]HOWLGH�EXOXQDQ 
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PROHN�OOHULQ�DUDVÕQGDNL�LWPH�YH�oHNPH�NXYYHWOHUL�EX�\XPDNODUÕQ�E�\�NO�÷�Q��
etkiler�� d|]HOWLGHNL� LWLFL� HWNLOHúPHOHU� SROLPHU� NDUÕúÕPÕQGDNL� SROLPHU�
\XPDNODUÕQ� E�]�úPHVLQH� QHGHQ� ROPDNWDGÕU�� EX� GD� SROLPHU� NDUÕúÕPÕQÕQ�
YLVNR]LWHVLQLQ�VDI�ELOHúHQOHULQ�YLVNR]LWHVLQGHQ�KHVDSODQDQ�GH÷HUH�GDKD�N�o�N�
ROPDVÕ\OD� VRQXoODQPDNWDGÕU�� dHNLFL� HWNLOHúPHOHULQ� YDUOÕ÷Õ� GD� VLVWHPLQ�
YLVNR]LWHVLQL�DUWWÕUÕU���.UDXVH��6������� 
3ROLPHUOHULQ� NDUÕúDELOLUOL÷LQLQ� YLVNR]LPHWULN� \|QWHPOH� LQFHOHQHELOPHVL� LoLQ�
|QFHOLNOH� NDUÕúÕPÕ� ROXúWXUDQ� KHU� ELU� ELOHúHQL� o|]HELOHQ� X\JXQ� ELU� o|]�F�Q�Q�
EXOXQPDVÕ� JHUHNLU�� 3ROLPHUOHULQ� RUWDN� F|]�F�OHULQGH� KD]ÕUODQDQ� SROLPHU�
çözeltilerine tek nokta yöntemi ya da seyreltme yöntemi uygulanarak (6-1) ve 

(6-���HúLWOLNOHULQGHQ�OLPLW�YLVNR]LWH�VD\ÕVÕ�KHVDSODQÕU� 
��������������������������W 
���������b = —  =   —                                                                          ( 6-1 ) �����������������o           to 
  

��������������������-��o       t - to 
��������sp =  ——  = ——� ���b – 1                                                    ( 6-2 ) 
���������������������o

               to
        

       
 �������������������sp ��������ind = ——                                                                                ( 6-3 ) 
                   c       
 ���������������������sp ������>��@� ���—— )c=o                                                                        ( 6-4 )           
                     c                                   
 
 
 
 %XUDGD� �� YH� �o polimer çözeltisinin ve çözücünün poise cinsinden 

YLVNR]LWHVL�� F�� J�G/�RODUDN�SROLPHU�o|]HOWLVLQLQ�GHULúLPL���ind � YH� � >�� @� ELULPL�
dL/g olan indLUJHQPLú�YLVNR]LWH�YH�OLPLW�YLVNR]LWH���b�YH��sp ED÷ÕO�YH�VSHVLILN�
viskozitelerdir ve birimsizdirler. 

/LPLW�YLVNR]LWH�VD\ÕODUÕ�KHU�ELU�GHULúLP�LoLQ�+XJJLQV�NXUDPÕQÕQ� WHPHO�HúLWOL÷L�
RODQ�(úLWOLN����-5 ) b11 ve ve b22�HWNLOHúPH�SDUDPHWUHOHULQLQ�KHVDSODQPDVÕQda 

NXOODQÕOÕU����=KLNXQDQ��&�YH�'�-��:DOVK������� 
            �������������������������sp ����������>��@� ���——��� ��>��@���.>��@2 c                                                                          ( 6-5 )                     
                         c 
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%XUDGD�.>��@2   �E�RODQ�HWNLOHúPH�WHULPLGLU��%XQD�J|UH�+XJJLQV�HúLWOL÷L� 
         ��������������������������sp 
                    ( ——��� ���>��@���EF�������������������������������������������������������������-6 )                                                  
                          c 

                                                                  
KDOLQH�G|Q�ú�U� 

 
%LU�SROLPHU�NDUÕúÕPÕQÕQ�VSHVLILN�YLVNR]LWHVL�.ULJEDXP�YH�:DOO�WDUDIÕQGDQ�(úLWOLN����-

����LOH�YHULOPLúWLU����=KLNXQDQ��&�YH�'�-��:DOVK������� 
 

 �sp,m = >��@1 c1 + >��@2 c2 + b11 c1
2 + b22 c2

2
  + 2b12 c1c2                        ( 6- 7 ) 

 

Burada >��@1 \DOQÕ]����SROLPHULQ�ROGX÷X�o|]HOWLQLQ�OLPLW�YLVNR]LWH�VD\ÕVÕ� >��@2 \DOQÕ]�
���SROLPHULQ�ROGX÷X�o|]HOWLQLQ� OLPLW�YLVNR]LWH�VD\ÕVÕ��c1 ve c2 NDUÕúÕP�o|]HOLVLQGHNL����YH����
SROLPHULQ� GHULúLPLGLU�� b12,� �� YH� �� SROLPHUOHULQGHQ� ROXúDQ� NDUÕúÕPÕQ� GHQH\VHO� HWNLOHúPH�
NDWVD\ÕVÕGÕU� 

.ULJEDXP� YH� :DOO� WDUDIÕQGDQ� PDWHPDWLNVHO� \ROGDQ� HWNLOHúPH� NDWVD\ÕVÕ� RODUDN�
WDQÕPODQDQ�NXUDPVDO�HWNLOHúPH�SDUDPHWUHVL�E*

12  (úLWOLN����-8 ) den hesaplanabilir. 

 

                     b*
12  = 11 22b b                                                      ( 6-8 ) 

 

b11 ve b22�QHJDWLI�GH÷HUOHU�DOGÕ÷Õ�]DPDQ�HúLWOLN����-8 ) den b*
12   GH÷HUL�KHVDSODQDPD]��

%X�GXUXPGD�:LOOLDPVRQ�YH�:ULJKW�WDUDIÕQGDQ�YHULOHQ�(úLWOLN����-����NXOODQÕOÕU����5RVWDPL��6��
ve D.J Walsh 1983 ) 

 

                     b*
12   = 

[ ]11 22

2

b b+
                                                          ( 6-9 ) 

Burada b11 ve b22�GH÷HUOHUL�(úLWOLN����-6 ) dan; 
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                       b11 = K [ ]2

1
η                                                       ( 6-10 ) 

                       b22 =  K [ ]2

2
η                                                      ( 6-11 ) 

 

úHNOLQGH�KHVDSODQÕU� 
.ULJEDXP� YH� :DOO¶� H� J|UH� �� YH� ��� SROLPHU� PROHN�O�� DUDVÕQGDNL� HWNLOHúPH�
KDNNÕQGDNL�ELOJL�E12 GHQH\VHO�YH�NXUDPVDO�GH÷HULQLQ 

 

b∆ =  b12 - b
*
12                                                                                                       ( 6-12 ) 

úHNOLQGH�NDUúÕODúWÕUÕOPDVÕQGDQ�HOGH�HGLOLU����:DOVK�'�-��-�6�+LJJLQV�YH�=KLNXDQ�
1982). Burada polimer kaUÕúÕPÕQÕQ� X\XPOXOX÷XQXQ� |Oo�V�Q�� ∆ b 

parametresidir. 

8\XPOX�ROPD\DQ�SROLPHU�NDUÕúÕPODUÕ�LoLQ�∆ b GH÷HUL�QHJDWLIWLU��∆ b ‘ nin pozitif 

GH÷HUOHUL� GH� SROLPHU� NDUÕúÕPÕ� LoHULVLQGH� oHNLFL� HWNLOHúLPOHULQ� YDUOÕ÷ÕQÕ�
J|VWHUPHNWHGLU�.DUÕúÕPÕQ�WRSODP�GHULúLPL�\DNODúÕN�RODUDN�VÕIÕU�DOÕQGÕ÷Õ�]DPDQ��
(úLWOLN����-7 )  

 

[ ] [ ]
00 0

1 2

1 2

cc c

sp c c

c c c

η
η η

→→ →

    = +    
    

                                         ( 6-13 ) 

 

úHNOLQGH�GDKD�GD�EDVLWOHúLU����:DOVK�'�-�YH�6�5RVWDPL��1985 ) 

∆ b !���ROGX÷X�]DPDQ�SROLPHUOHU�NDUÕúDELOLU�GHPHNWLU��∆ b� ���ROGX÷X�]DPDQ�GD�
SROLPHUOHU�NDUÕúDELOHQ�SROLPHUOHUGLU�DQFDN�NDUÕúDELOLUOLN�VÕQÕU�GH÷HUH�XODúPÕúWÕU� 
∆ b �� �� ROGX÷X� ]DPDQ� LVH�� SROLPHU� NDUÕúÕPÕ� ELUELUOHUL\OH� NDUÕúPD\DQ�
SROLPHUOHUGHQ�ROXúPXú�ELU�NDUÕúÕPGÕU�GHPHNWLU� 
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���32/ø0(5/(5ø1�0(.$1ø.�g=(//ø./(5ø 
 
3ROLPHULN� PDGGHQLQ� HQ� |QHPOL� \DQÕ�� EX� PDGGHOHULQ� GR÷DO� �U�QOHU� \HULQH� PDWHU\DO� RODUDN�
NXOODQÕOPDVÕQD�RODQDN�VD÷OD\DQ�PHNDQLN�|]HOOLNOHULGLU��%LU�SROLPHULQ�PHNDQLNVHO�GDYUDQÕúODUÕ�
gerilim-gerinim (stress-strain) deneyleri ile incelenir. 

%X� DPDoOD�� ELU� GR÷UXOWXGD� JHULOHQ� SROLPHU� |UQH÷LQLQ� NRSPD� QRNWDVÕQD� NDGDU� X]DPDVÕ�
VÕUDVÕQGD� J|VWHUGL÷L� GDYUDQÕúÕ� J|]OHQLU�� 7LSLN� bir gerilim-JHULQLP� H÷ULVL� ùHNLO� ���� µGH�
J|VWHULOPLúWLU�� *HULOLP�� SROLPHU� |UQH÷LQLQ� ELULP� DODQÕQD� X\JXODQDQ� NXYYHWL�� JHULQLP� LVH��
|UQH÷LQ� EX� NXYYHWLQ� HWNLVL� LOH� X]DPDVÕQÕ� EHOLUWLU�� 3ROLPHULN� PDO]HPHQLQ� JHULOPH-uzama 

GDYUDQÕúODUÕQÕQ� ND\GHGLOPHVL� VRQXFXQGD� HOGH� HGLOHQ� H÷ULOHUGHQ� SROLPHULQ� HODVWLN� PRG�O���
ÕVÕVDO�JHQOHúPH�NDWVD\ÕVÕ��FDPVÕ�JHoLú�VÕFDNOÕ÷Õ��DNPD�PLNWDUÕ��NRSPD�PLNWDUÕ�Y�E��JLEL�|QHPOL�
PHNDQLN�|]HOOLNOHULQLQ�VD\ÕVDO�GH÷HUOHUL�EXOXQDELOLU�� 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

������ùHNLO�����3ROLPHUGH�JHULOLP-uzama mekanik özelliklerin belirlenmesi. 
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3ROLPHULN�PDO]HPHOHULQ�J|VWHUPLú�ROGXNODUÕ�PHNDQLN�GD\DQÕP�YH�GDYUDQÕúODU��R�SROLPHUOHULQ�
NXOODQÕP� DODQODUÕQÕQ� EHOLUOHQPHVLQGH� HQ� |QHPOL� R\QDPDNWDGÕU�� 3ROLPHULQ� ]LQFLU� \DSÕVÕ� LOH�
polimer malzemenin mekanik dDYUDQÕúÕ�DUDVÕQGD�ELU�SDUDOHOOLN�YDUGÕU��gUQH÷LQ��39&��QRUPDO�
úDUWODUGD� VHUW� YH� NÕUÕOJDQ� HQ�NDXoXN�HVQHN�YH�HODVWLNWLU��=LQFLUGHQ�]LQFLUH� IDUNOÕOÕN�J|VWHUHQ�
PHNDQLN�GDYUDQÕú�D\QÕ�W�U�]LQFLU�LoLQ�GH��]LQFLU�ER\XQD�ED÷OÕ�RODUDN�ED]Õ�GH÷LúPHOHU�J|VWHULU��
MekaQLN� GD\DQÕP�� SROLPHU�PDO]HPHQLQ�KHUKDQJL�ELU�NXYYHW�\�NOHPHVLQH�J|VWHUGL÷L�GLUHQo�
RODUDN� WDQÕPODQÕU�� *|VWHUPLú� ROGX÷X� GLUHQo� D]� LVH��PDO]HPH� NROD\OÕNOD� úHNLO� GH÷LúWLULUNHQ��
GLUHQo� ID]OD� LVH� PDO]HPHQLQ� úHNLO� GH÷LúWLUPHVL� ]RUGXU�� 3ROLPHUOHULQ� EX� |]HOOLNOHULQin 

EHOLUOHQPHVL�� SROLPHUOHULQ� VHUW�� \XPXúDN�� NÕUÕOJDQ�� GD\DQÕNOÕ� YH� ]D\ÕI� JLEL� VÕIDWODUOD�
DQÕOPDVÕQD� VHEHS� ROXU�� %X� VÕQÕIODPD\D� X\JXQ� JHULOLP-X]DPD� H÷ULOHUL� ùHNLO� ���� GH�
J|VWHULOPLúWLU� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
����������������������������ùHNLO�����3ROLPHUOHUGH�JHrilim-JHULQLP�H÷ULOHUL��$NRYDOÕ�������� 
 
 
6HUW�SODVWLNOHU�úHNLO�GH÷LúWLUPH\H�NDUúÕ�E�\�N�GLUHQo�J|VWHULUOHU��3ROLVWUHQGH��DQD�]LQFLUH�ED÷OÕ�
\DQ�JUXSODU��FDPVÕ�JHoLú�VÕFDNOÕ÷ÕQÕQ�\�NVHN�YH�SROLPHULQ�VHUW�ROXS�ROPDVÕQÕ�VD÷ODU��dDSUD]�
ED÷�RUDQÕ�\�NVHN�RODQ�SROLPHUOHULQ�PHNDQLN�GD\DQÕPODUÕ�GL÷HUOHULQH�J|UH�GDKD�ID]ODGÕU� 
%LU� SROLPHULN� PDO]HPH� LQFH� ILOP� KDOLQH� JHWLULOLS�� LNL� XFXQGDQ� HúLW-ters yönde iki kuvvetle 

oHNLOHUHN� GHIRUPH� HGLOPH\H� oDOÕúÕOÕUVD�� EX� VÕUDGD� KDUFDQDQ� HQHUML�� VLVWHPGHNL� SROLPHU�
zincirleri tarafÕQGDQ� NXOODQÕODFDN� YH� ]LQFLUOHU� IDUNOÕ� GHIRUPDV\RQODUD� X÷UD\DFDNWÕU�� 3ROLPHU�
]LQFLUOHULQLQ�W�U�QH��GHQH\�VÕFDNOÕ÷ÕQD��HWNL 
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HGHQ�NXYYHW�YH�HWNLPH�V�UHVL�LOH�KÕ]ÕQD�YH�SROLPHU�ILOPLQLQ�NDOÕQOÕ÷ÕQD�ED÷OÕ�RODUDN��SROLPHU�
]LQFLULQGH��o�GH÷LúLN�GHIRUPDV\RQ��úHNLO�GH÷LúLNOL÷L��J|U�OHELOLU� 
Bunlar; 

1- Ani elastiklik 

2-� =LQFLUOHU� DUDVÕ� NDUÕúPDQÕQ� �IL]LNVHO� ED÷ODQPDQÕQ�� ND\EROPDVÕ� \D� GD� ND\PDVÕ�� \HU�
GH÷LúWLUPHVL� 
3-�=LQFLUOHULQ�W�P�\OH�\HU�GH÷LúWLUPHVL��DNPD��GÕU� 
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����36��YH�39&�.$5,ù,0/ARI 

 

*HQHOOLNOH�SROLPHUOHU�NDUÕúWÕUÕOÕQFD�KHU�ELU�SROLPHU�IDUNOÕ�ELU�ID]�ROXúWXUXU��%X�ID]ODU�GD��]D\ÕI�
oHNLP�NXYYHWOHUL\OH�ELUELUOHULQH�WXWXQXUODU��%X�VHEHSWHQ�GROD\Õ�ROXúDQ�EX�NDUÕúÕPODU�PHNDQLN�
\|QGHQ�]D\ÕI�|]HOOLNOHU�WDúÕUODU��%D]Õ�SROLPHUOHU�NDUÕúWÕUÕOÕQFD�µ¶SH\QLULPVL¶¶�GL\H�WDELU�HGLOHQ�
V�QPH� |]HOOL÷L� EDNÕPÕQGDQ� ]D\ÕI� |]HOOLNOHUH� VDKLS� � � NDUÕúÕPODU� ROXúWXUXU�� %XQXQ� JLEL�
LVWHQPH\HQ�NDUÕúÕPODU� HOGH� HWPHPHN� LoLQ�NDUÕúÕPODUD��o�QF��ELU�SROLPHU�HNOHPHN�ROGXNoD�
\D\JÕQ�ELU�\RO�ROPXúWXU��%X�VD\HGH� IDUNOÕ� ID]ODUÕQ�DUD�\�]�DGKH]\RQX�DUWDU�YH�SROLPHUOHULQ�
NDUÕúPDVÕ�VD÷ODQPÕú�ROXU��%|\OHFH�NDUÕúÕPÕQ�PHNDQLN�|]HOOLNOHUL�GH�L\LOHúWLULOLU��hoO��SROLPHU�
VLVWHPOHULQLQ�LQFHOHQPHVL�J�Q�JHoWLNoH�|QHP�ND]DQPDNWDGÕU���=KRQJ�YH�DUN�������� 
$UD\�]�DGKH]\RQXQXQ�]D\ÕI�ROPDVÕ�VHEHEL\OH�36�YH�39&¶�QLQ�NDUÕúPDGÕ÷Õ�L\L�ELOLQPHNWHGLU��
%XQXQOD� ELUOLNWH� 36�39&� VLVWHPLQLQ� �o�QF�� ELU� SROLPHU� HNOHQHUHN� NDUÕúDELOLU� KDOH�
JHWLULOHELOHFH÷L�SHN�oRN�DUDúWÕUPDFÕ�WDUDIÕQGDQ�ELOGLULOPLúWLU���=KRQJ�YH�DUN����������gUQH÷LQ�
Stiren-Bütadien-Stiren (S%6�� EORN� NRSROLPHULQLQ� 36�39&� VLVWHPLQLQ� NDUÕúDELOLUOL÷LQL�
DUWWÕUGÕ÷Õ� \DSÕODQ� oDOÕúPDODUOD� NDQÕWODQPÕúWÕU�� �.DOOLWVLV�� .DOIRJORX�������� 3DXO� YH� oDOÕúPD�
DUNDGDúODUÕ� .ORUODQPÕú� 3ROLHWLOHQ� ¶LQ� �&3(�� 36�39&� VLVWHPLQH� HNOHQPHVL\OH� NDUÕúÕPÕQ�
mekanik özelliklerinLQ�ELUD]�DUWWÕ÷ÕQÕ�J|]OHPOHPLúOHUGLU���3DXO�YH�DUN����������%XQXQ�VHEHEL��
&3(� VDGHFH� 39&� KRPR� SROLPHUL\OH� HWNLOHúLPH� JLUPLú� DQFDN� 36� LOH� HWNLOHúLP�
VD÷OD\DPDPÕúWÕU�� 
ø\L�ELU�DUD\�]�DGKH]\RQX�HOGH�HWPHN�LoLQ�NDUÕúÕPD�HNOHQHFHN�SROLPHULQ�KHU�LNL�ELOHúHQOH�GH�
HWNLOHúLPH� JLUPHVL� JHUHNPHNWHGLU�� 36�39&� VLVWHPLQH�.ORUODQPÕú� 3ROLHWLOHQ-graft-Polistiren 

kopolimeri (CPE-g-36�� HNOHQPHVL� LOH�NDUÕúDELOLUOL÷LQ�DUWWÕ÷Õ�GDKD�|QFH�\DSÕODQ�oDOÕúPDODUOD�
NDQÕWODQPÕúWÕU�� �=KRQJ� YH� DUN��������� &3(-g-PS kopolimerinin PS zinciri,kaUÕúÕPGDNL� 36�
KRPRSROLPHUL\OH� HWNLOHúLPH� JLUPLúWLU�� &3(� ]LQFLUL� LVH� 39&� KRPRSROLPHUL\OH� SRODU-polar 

HWNLOHúLPOHUOH�HWNLOHúPH�VD÷ODPÕúWÕU��%|\OHFH�&3(-g-36�NRSROLPHUL�36�39&�NDUÕúÕPÕQGD�L\L�
ELU�X\XPOXODúWÕUÕFÕ�RODUDN�OLWHUDW�UGH�\HULQL�DOPÕúWÕU� 
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9. K8//$1,/$1�.ø0<$6$//$5��&ø+$=/$5��9(�'(1(<6(/�7(.1ø. 

 

������'HQH\LQ�<DSÕOGÕ÷Õ�<HU 
 

%X� oDOÕúPDGD� YLVNR]LPHWULN�� VSHNWURVNRSLN� YH� WHUPRPHNDQLN� |Oo�POHU� &XPKXUL\HW�
hQLYHUVLWHVL��6ø9$6��3ROLPHU�$UDúWÕUPD�/DERUDWXYDUÕ¶�QGD�\DSÕOPÕúWÕU� 

 

9. 2. Kimyasallar 

 

1. Poli(vinil klorür) (PVC) 

 

 %X�oDOÕúPDGD�NXOODQÕODQ�39&�3HNWLP�WDUDIÕQGDQ�SHWYLQLO�DGÕ\OD��UHWLOHQ�YH�3������NRG�
QXPDUDOÕ�SROLPHUGLU� 

 

2. Polistiren (PS) 

 

 %X� oDOÕúPDGD� NXOODQÕODQ� 36�3HNWLP� WDUDIÕQGDQ�3HWUHQ� DGÕ\OD� �UHWLOHQ� YH�.-560 kod 

QXPDUDOÕ�SROLPHUGLU� 
 

3. Tetrahidrofuran (THF) 

 

 %X�oDOÕúPDGD�NXOODQÕODQ�7+)�DQDOLWLN�VDIOÕNWD�ROXS�/DE-Scan marka ve Labscan Ltd. 
�,UHODQG��WDUDIÕQGDQ��UHWLOPLúWLU� 

 

4. Maleik anhidrit-stiren kopolimeri (MAS) 

 

 39&�36�NDUÕúÕPODUÕQÕ�X\XPOXODúWÕUPDN�LoLQ�NXOODQÕODQ�0$-S kopolimeri daha önceki 

ELU�oDOÕúPDGD�VHQWH]OHQPLúWLU��=HQJLQ�������� 
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9. 3. Deneysel Teknik 

 

 %X� oDOÕúPDGD�� SROLPHUOHULQ� NDUÕúDELOLUOL÷L� YH� NDUÕúÕPODUÕQ� NDUÕúPD]OÕN� GHULúLP�
DUDOÕNODUÕQGD� X\XPOXODúWÕUÕOPDVÕ� LQFHOHQGL�� $\UÕFD�� ILOP� KDOLQGHNL� 36�39&� NDUÕúÕPODUÕQÕn 

WHUPRPHNDQLN� |]HOOLNOHULQH� X\XPOXODúWÕUÕFÕQÕQ� HWNLOHUL� DUDúWÕUÕOGÕ�� 36� �� 39&� YH� 0$6�
SROLPHUOHULQLQ� �o�� GH� 7+)¶� GH� L\L� o|]�QG�÷�� LoLQ�� o|]HOWLOHULQLQ� KD]ÕUODQPDVÕ� LoLQ�
WHUWDKLGURIXUDQ��7+)��NXOODQÕOGÕ��6DI��36�YH�39&�YH�36�39&�NDUÕúÕPODUÕQÕQ�������������� ve 

2.0 g.dL-1� GHULúLPOHUGH� o|]HOWLOHUL� KD]ÕUODQDUDN� YLVNR]LPHWULN� |Oo�POHU� \DSÕOGÕ�� $\UÕFD��
N�WOHFH� ���� RUDQÕQGD� 36� YH� 39&� LoHUHQ� 36�39&�0$6� NDUÕúÕPODUÕQÕQ� ���� YH� ���� J�G/-1 

GHULúLPOHUGH�o|]HOWLOHUL�KD]ÕUODQGÕ�� 
 

9. 3. 1. Viskozimetrik Ölçümler 

 

 %X� oDOÕúPDGD�� NDUÕúDELOLUOLN� |Oo�W�Q�Q� KHVDSODQDELOPHVL� LoLQ� o|]�F�Q�Q�� VDI� SROLPHU� YH�
SROLPHU�NDUÕúÕPODUÕQÕQ�DNÕú�V�UHOHUL�EXOXQDUDN��KHU�ELU�o|]HOWLQLQ�ED÷ÕO��ηb) ve spesifik (ηsp) 

YLVNR]LWHOHUL� KHVDSODQGÕ�� %X� oDOÕúPDGDNL� YLVNR]LWH� |Oo�POHUL� LoLQ� ùHNLO� ���¶GH� J|rülen 

Cannon-)HQVNH�YLVNR]LPHWUHVL�NXOODQÕOGÕ� 
 

                                           �
�
����������������������������ùHNLO������&DQQRQ-Fenske Viskozimetresi 
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9. 3. 2. Termomekanik Ölçümler 

 

%X� oDOÕúPDGD� VDI� SROLPHUOHULQ� YH� NDUÕúÕPODUÕQ� WHUPRPHNDQLN� DQDOL]OHUL� 6KLPDG]X�
TMA-���7HUPRPHNDQLN�$QDOL]|U�FLKD]Õ\OD�\DSÕOGÕ��%X�DPDoOD�SROLPHUOHULQ�YH�NDUÕúÕPODUÕQ�
7+)¶� GD� o|]HOWLOHUL� KD]ÕUODQGÕ� YH� D\QÕ� E�\�NO�NWHNL� SHWUL� NDSODUÕQD� G|N�OG��� d|]�F��
XoXUXOGXNWDQ� VRQUD� ILOP� KDOLQH� JHOHQ� |UQHNOHUGHQ� DOÕQDQ� ���×���� FP� HEDWODUÕQGD� |UQHNOHU�
KD]ÕUODQGÕ�� %X� SROLPHU� ILOPOHULQLQ�� WHUPRPHNDQLN� |]HOOLNOHULQLQ� EHOLUOHQPHVL� LoLQ�� D]RW�
atmosferinde 10 oC dk-1�ÕVÕWPD�KÕ]ÕQGD�YH���J�GN-1�\�NOHPH�KÕ]ÕQGD�JHULOLP-JHULQLP�H÷ULOHUL�
kaydedildi. 
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10. DENEYSEL BULGULAR 

 

10. 1. Viskozimetrik Bulgular  

 

6DI� o|]�F��� YH� � SROLPHU� o|]HOWLOHULQLQ� OLPLW� YLVNR]LWH� VD\ÕODUÕQÕ� EXOPDN� LoLQ�
çözeltilHULQ�DNPD�V�UHOHUL�oL]HOJH������GH�YHULOPLúWLU��%X�GH÷HUOHU�NXUDPVDO�NÕVÕPGD�YHULOHQ�
(úLWOLN����-����GHQ�ED÷ÕO�YLVNR]LWHOHUL��ηb��(úLWOLN����-2 ) den spesifik viskozite (ηsp��GH÷HUOHUL�
KHVDSODQPÕú� VÕUDVÕ\OD� dL]HOJH� ����� YH� dL]HOJH� ����� GH� YHULOPLúWLU�� $\UÕca PS ve PVC 

çözeltilerinin �sp/c GH÷HUOHUL�GH�KHVDSODQDUDN�dL]HOJH���-��GH�YHULOPLúWLU� 
 

                     Çizelge 10.1  25 0&�GH�IDUNOÕ�GHULúLPOHUGHNL�36-PVC çözeltilerinin akma süreleri 

                     

$NÕú�V�UHOHUL���V  

C /g dL-1 PVC PS PS/PVC 

0.5 613 558 588 

1.0 906 735 834 

1.5 1530 1170 1200 

2.0 2286 1500 1621 

 

                        Çizelge 10.2  25 0&�GH�IDUNOÕ�GHULúLPOHUGHNL�36-PVC çözeltilerinin  �b GH÷HUOHUL 
 

�b �GH÷HUOHUL  

C /g dL-1 PVC PS PS/PVC 

0.5 1.657 1.508 1.589 

1.0 2.449 1.986 2.254 

1.5 4.135 3.162 3.243 

2.0 6.178 4.054 4.381 

 

                             25 0&�GH�VDI�o|]�F��7+)¶�LQ�DNPD�V�UHVL�����V�RODUDN�|Oo�OP�úW�U� 
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                            Çizelge 10.3  25 0&�GH�IDUNOÕ�GHULúLPOHUGHNL�36-PVC çözeltileriQLQ���sp �GH÷HUOHUL 
  

�sp �GH÷HUOHUL  

C /g dL-1 PVC PS PS/PVC 

0.5 0.657 0.508 0.589 

1.0 1.449 0.986 1.254 

1.5 3.135 2.162 2.243 

2.0 5.178 3.054 3.381 

 

 
    
 
 
                              Çizelge 10.4  25 0C de PS  ve PVC çözeltilerinin  �sp �GH÷HUOeri  
 

�sp/c�GH÷HUOHUL  

C /g dL-1 PVC PS 

0.5 1.314 1.016 

1.0 1.449 0.986 

1.5 2.090 1.441 

2.0 2.594 1.527 

 
 
 

6DI�36�YH�39&�o|]HOWLOHULQLQ� OLPLW�YLVNR]LWH�VD\ÕODUÕQÕ�EXOPDN�LoLQ�(úLWOLN� ����-4 ) 

NXOODQÕOPÕúWÕU��%X�HúLWOL÷H�J|UH� 
PVC’ in limit viskozite�VD\ÕVÕ��>��@ �������RODUDN�WHVSLW�HGLOPLúWLU� 
36¶�LQ�OLPLW�YLVNR]LWH�VD\ÕVÕ�LVH�>��@ �������RODUDN�EXOXQPXúWXU. 
 

dL]HOJH������GH�YHULOHQ�GH÷HUOHU�YH�(úLWOLN����-4 )’ e göre elde edilen limit viskozite 

VD\ÕODUÕ�� (úLWOLN� �� �-6 ) da yerine konularak PVC ve P6� LoLQ� VÕUDVÕ\OD� KHU� ELU� GHULúLPGHNL�
NXUDPVDO� HWNLOHúPH� SDUDPHWUHOHUL� RODQ� E11 ve b22� GH÷HUOHUL� KHVDSODQPÕúWÕU�� %X� GH÷HUOHU� GH�
(úLWOLN� ��-��� GD� \HULQH� NRQXOPXú� YH� NXOODQÕODQ� KHU� ELU� GHULúLP� LoLQ� 39&�36� NDUÕúÕPÕ� LoLQ�
NXUDPVDO�HWNLOHúPH�SDUDPHWUHVL�RODQ�E*

12   GH÷HUOHUL�KHVDSODQPÕúWÕU��%X�\ROOD�HOGH�HGLOHQ��E11,  

b22 , ve b*
12   GH÷HUOHUL�dL]HOJH�����¶�GH�YHULOPLúWLU� 
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                Çizelge 10.5 PVC, PS ve PVC-36�LoLQ�KDVDSODQDQ�NXUDPVDO�HWNLOHúPH�GH÷HUOHUL 
 

C /g dL-1 b11 (PVC) b22 (PS) b*
12 (PVC/PS) 

0.5 1.360 0.250 0.583 

1.0 0.817 0.094 0.277 

1.5 0.970 0.330 0.595 

2.0 0.980 0.319 0.557 

 
 39&�� 36� YH� RQODUÕQ� NDUÕúÕPODUÕQD� DLW� RODQ� dL]HOJH� ����¶� GHNL� E11,  b22 , ve b*

12   

GH÷HUOHULQLQ�GHULúLPH�ED÷OÕ�RODUDN�GH÷LúWL÷L�J|U�OPHNWHGLU��øNL�SROLPHULQ�NDUÕúDELlirlik ölçütü 

olan ∆ b � GH÷HULQLQ� EXOXQDELOPHVL� LoLQ� EXOXQDQ� EX� NXUDPVDO� HWNLOHúPH� SDUDPHWUH�
GH÷HUOHULQGHQ�EDúND�KHU�ELU�GHULúLPGHNL�GHQH\VHO�HWNLOHúPH�SDUDPHWUHOHULQLQ�(úLWOLN���-7) den 

KHVDSODQPDVÕ� JHUHNOLGLU�� 39&�36�NDUÕúÕPODUÕQD� DLW� JHUHNOL� KHVDSODPDODU� \DSÕODUDN� VRQXoODU�
dL]HOJH�����¶�GD�YHULOPLúWLU� 

(úLWOLN� �� �-��� �� JHUH÷LQFH� dL]HOJH� ����¶� GD� YHULOHQ� KHU� ELU� GHULúLP� RUDQODUÕQGD�
KHVDSODQDQ�GHQH\VHO�HWNLOHúPH�SDUDPHWUHOHUL�LOH�dL]HOJH�����¶�GH�YHULOHQ�NXUDPVDO�HWNLOHúPH�
parametrHOHUL�DUDVÕQGDNL�IDUNODU�KHVDSODQDUDN�dL]HOJH�����¶�GH�VXQXOPXúWXU 

 

                  Çizelge 10.6 PVC-36�NDUÕúÕPÕ�LoLQ�KHVDSODQDQ�GHQH\VHO�HWNLOHúPH�SDUDPHWUHOHUL 
 

C /g dL-1 b12 

0.5 0.861 

1.0 0.528 

1.5 0.347 

2.0 0.281 
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                    Çizelge 10.7 PVC-36�NDUÕúÕPODUÕ�LoLQ�KHVDSODQDQ�NDUÕúDELOLUOLN�|Oo�W���∆ b ��GH÷HUOHUL 
  

C /g dL-1 ∆ b 

0.5 0.278 

1.0 0.251 

1.5 -0.108 

2.0 -0.276 

 

dL]HOJH� ����� GHQ� J|U�OG�÷�� JLEL� 39&� LOH� 36� G�ú�N� GHULúLmlerde birbirleri ile 

NDUÕúPDNWDGÕU��$QFDN�GHULúLP�DUWWÕNoD�NDUÕúPDPD\D�EDúODPDNWDGÕUODU��%X�GDYUDQÕúÕ�GDKD�L\L�
L]OH\HELOPHN� LoLQ� 39&�36� NDUÕúÕPODUÕ� LoLQ� KDVDSODQDQ� NDUÕúDELOLUOLN� |Oo�W�� �∆ b �� GH÷HUOHUL�
GHULúLPH�NDUúÕ�JUDIL÷H�JHoLULOHUHN�ùHNLO�����¶�GH�J|VWHULOPLúWLU��d|]HOWL�GHULúLPL�DUWWÕNoD�39&�
YH�36¶�LQ�NDUÕúDELOLUOL÷LQLQ�D]DOGÕ÷Õ�DoÕNoD�J|U�OPHNWHGLU� 

 

&�J�G/�
��� ��� ��� ��� ��� ��� ��� ��� ��� ���

��∆
E�

����

����

����

����

���

���

���

���

���

 

ùHNLO������39&-36�.DUÕúÕPÕ�øoLQ�.DUÕúDELOLUOL÷LQ�'H÷LúLP�*UDIL÷L� 
 

36�39&� NDUÕúÕPÕQÕQ� ���� YH� ���� J�G/� GHULúLPOHULQGH� NDUÕúPDGÕ÷Õ� úHNLO� �-1’ den 

DQODúÕOPDNWDGÕU��3ROLPHUOHULQ�EX� LNL�GHULúLPGH�NDUÕúPDGÕ÷Õ� WHVSLW�HGLOGLNWHQ�VRQUD������J�G/�
GHULúLPGH�N�WOHFH�����36-39&�LoHUHQ�NDUÕúÕP�o|]HOWLVLQH�N�WOHFH�������YH������RUDQODUÕQGD�
maleikanhidrit-Stiren ( MAS ) kopolimeri eklendi.  
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$\QÕ� úHNLOGH� ���� J�G/� GHULúLPGHNL� NDUÕúÕPDGD� N�WOHFH� ����� YH� ����� RUDQODUÕQGD�
MAS kopolimeri eklendi.  

+D]ÕUODQDQ�EX�o|]HOWLOHULQ�DNÕú�V�UHOHUL�dL]HOJH�����¶�GH�YHULOPLúWLU� 
 

                Çizelge 10.8 MAS Kopolimeri�(NOHQHQ�d|]HOWLOHULQ�$NÕú�6�UHOHUL 
$NÕú�V�UHOHUL���V  

C /g dL-1 % 0 MAS % 5 MAS % 10 MAS 

1.5 1200 1330 1391 

2.0 1621 1760 1864 

 

 

øNL� IDUNOÕ� RUDQGD�0$6�NRSROLPHUL� HNOHQPLú� o|]HOWLOHULQ�dL]HOJH� ����¶� GH� J|U�OHQ�
DNÕú� V�UHOHUL� NXOODQÕODUDN� � NXUDPVDO� NÕVÕPGD� YHULOHQ� (úLWOLN� �� �-�� �� GHQ� ED÷ÕO� YLVNR]LWHOHUL�
(úLWOLN����-����GHQ�GH�VSHVLILN�YLVNR]LWH�GH÷HUOHUL�KHVDSODQPÕúWÕU��$\UÕFD�EX�o|]HOWLOHULQLQ��sp/c 

GH÷HUOHUL�GH�KHVDSODQPÕúWÕU��+HVDSODQDQ�W�P�GH÷HUOHU�dL]HOJH�����¶�GD�YHULOPLúWLU� 
 

 

                    ���������dL]HOJH������0$6�.RSROLPHUL�(NOHQHQ�d|]HOWLOHULQ�9LVNR]LWH�'H÷HUOHUL 
 

9LVNR]LWH�GH÷HUOHUL 
% 0 MAS % 5 MAS % 10 MAS 

 

C /g 

dL-1 �b �sp �sp /c �b �sp �sp /c �b �sp �sp /c 

1.5 3.243 2.243 1.495 3.594 2.594 1.730 3.639 2.639 1.760 

2.0 4.381 3.381 1.691 4.757 3.757 1.878 5.038 4.038 2.019 

        

 

(NOHQHQ� 0$6� .RSOLPHUL¶� QLQ� NDUÕúDELOLUOLN� �]HULQGHNL� HWNLVLQL� EHOLUOHPHN� LoLQ�
NRSROLPHU� HNOHQHQ� NDUÕúÕPODUÕQ� GHQH\VHO� HWNLOHúPH� SDUDPHWUHOHUL¶� QH� �� E12 ) bakmak 

gereklidir. Bu amaçla tabloda görülen �sp GH÷HUOHUL�(úLWOLN����-7 )’ de yerine konularak MAS 

.RSROLPHUL� HNOHQHQ�NDUÕúÕPODUÕQ�E12 �GH÷HUOHUL�EXOXQPXúWXU��%X�GH÷HUOHU�dL]HOJH������¶�GD�
görülmektedir. 
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                                  Çizelge 10.10  MAS Kopolimeri Eklenen Çözeltilerin b12�GH÷HUOHri 

 

 

 

 

dL]HOJH� �����µ� D� EDNÕOGÕ÷ÕQGD�� 0$6� .RSROLPHUL� HNOHQPHVL\OH� SROLPHUOHULQ�
NDUÕúPDGÕ÷Õ� LNL� GHULúLP� GH÷HULQGH� GH� GHQH\VHO� HWNLOHúPH� SDUDPHWUHVL� �� E12 )’ nLQ� DUWWÕ÷Õ�
NROD\OÕNOD�J|U�OHELOLU��$QFDN�EX�QRNWDODUGD�SROLPHUOHULQ�NDUÕúDELOLU�ROGX÷XQX�V|\OHPHN�LoLQ�
b12 �GH÷HUL�WHN�EDúÕQD�\HWHUOL�GH÷LOGLU��%X�QHGHQOH��EX�GHULúLPOHUGHNL�NDUÕúDELOLUOLN�|Oo�WOHUL���
∆ b )’ ne bakmak gereklidir. BX�DPDoOD�dL]HOJH������¶�GD�EXOXQDQ�GH÷HUOHU�NXUDPVDO�NÕVÕPGD�
YHULOHQ� (úLWOLN� �-12’ de yerine konularak MAS Kopolimeri eklenmesinden sonraki 

NDUÕúDELOLUOLN�|Oo�WOHUL���∆ b ) hesaplanabilir. Bu yolla bulunan ∆ b GH÷HUOHUL�dL]HOJH������¶�GH�
YHULOPLúWLU� 

 

 

                           Çizelge 10.11  MAS Kopolimeri Eklenen Çözeltilerin ( ∆ b ���'H÷HUOHUL 
 

∆ E�GH÷HUOHUL  

C /g dL-1 % 0 MAS % 5 MAS % 10 MAS 

1.5 -0.248 0.025 0.105 

2.0 -0.276 -0.088 0.053 

 

dL]HOJH������¶�H�EDNÕOGÕ÷ÕQGD�0$6�.RSOLPHUL¶�QLQ�HNOHQPHVL\OH�KHU�LNL�GHULúLPGH�
GH�.DUÕúDELOLUOLN�gOo�W�¶�Q�Q� �� ∆ b �� �DUWWÕ÷Õ�J|U�OPHNWHGLU��0$6�.RSOLPHUL¶�QLQ�X\JXQ�ELU�
oranda eklenmesi sonucu ∆ b¶� QLQ� SR]LWLI� ELU� GH÷HUH� XODúWÕ÷Õ� \LQH� dL]HOJH� �����¶� GHQ�
J|U�OPHNWHGLU��.XUDPVDO�NÕVÕPGD�GD�EDKVHGLOGL÷L�JLEL��.DUÕúDELOLUOLN�gOo�W�¶�Q�Q�SR]LWLI�ELU�
GH÷HU�DOPDVÕ�SROLPHUOHULQ�NDUÕúDELOLU�ROGX÷X�DQODPÕQD�JHOPHNWHGLU� 

 

 

 

 

 

b12�GH÷HUOHUL  

C /g dL-1 % 0 MAS % 5 MAS % 10 MAS 

1.5 0.347 0.620 0.660 

2.0 0.281 0.469 0.610 
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1.5 ve 2.0 g dL-1� GHULúLPOHULQGHNL� 36�39&� NDUÕúÕPODUÕQD�� �� �� YH� ��� RUDQODUÕQGD� 0$6�
.RSROLPHUL�HNOHQPHVL�LOH�NDUÕúPD\DQ�EX�SROLPHU�oLIWL�NDUÕúDELOLU�KDOH�JHWLULOPLúWLU� 

 

  10. 2. Termomekanik Bulgular 

 

6DI�36�YH�39&�LOH�EXQODUÕQ�NDUÕúÕPODUÕQGDQ�ROXúDQ�39&�36�YH�X\XPOXODúWÕUÕFÕQÕQ�HNOHQGL÷L�
39&�36�0$6�NDUÕúÕPODUÕQD�DLW�WHUPRPHNDQLN�SDUDPHWUHOHULQ�EXOXQPDVÕ�LoLQ�JHUOLP-gerinim 

H÷ULOHUL�ND\GHGLOHUHN�ùHNLO������GH�YHULOPLúWLU��$UWDQ�\�N�YH�VÕFDNOÕN�DOWÕQGD�ND\GHGLOHQ�EX�
H÷ULOHUGHQ� \DUDUODQDUDN� VÕFDNOÕN-gerinim YH� VÕFDNOÕN-/RJ� (� H÷ULOHUL� GH� D\UÕFD� oL]LOHUHN�
VÕUDVÕ\OD� ùHNLO� ����� YH� ����¶� GH� J|VWHULOPLúWLU�� *HULOLP-JHULQLP� H÷ULOHULQLQ� GR÷UXVDO�
NÕVÕPODUÕQÕQ� H÷LPLQGHQ� KHU� ELU� SROLPHU� YH� NDUÕúÕPÕQ� HODVWLN�PRG�O� GH÷HUOHUL� EXOXQPXúWXU��
$\UÕFD�� EX� H÷ULOHUGHQ� PDNVLPXP� X]DPDGDNL� JHULOLP� YH� JHULQLP� GH÷HUOHUL� GH� EXOXQDUDN�
dL]HOJH� ������ YHULOPLúWLU�� ùHNLO� ����¶GHNL� H÷ULOHULQ� GR÷UXVDO� NÕVÕPODUÕQÕQ� H÷LPLQGHQ� ÕVÕVDO�
X]DPD�NDWVD\ÕVÕ��,8.6��GH÷HUOHUL�KHVDSODQPÕúWÕU��ùHNLO�����¶�GHNL�H÷ULOHU�NXOODQÕODUDN�GD�KHU�
ELU�SROLPHU�YH�NDUÕúÕPODUÕQ�FDPVÕ�JHoLú�VÕFDNOÕNODUÕ��7g��EXOXQPXú�YH�EX�GH÷HUOHU�GH�dL]HOJH�
�����¶�GH�YHULOPLúWLU� 
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*HULQLP����
� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���� ���� ����

*H
ULOL

P�
��0

3D

���

���

���

���

���

���

���

36
39&
36�39&
36�39&�����0$6
36�39&������0$6

 

������������������ùHNLO�������6DI�SROLPHU�YH�NDUÕúÕPODUÕQ�JHULOLP-JHULQLP�H÷ULOHUL� 
 

6ÕFDNOÕN���R&
�� �� �� �� �� �� �� �� �� �� �� ��

*H
ULQ

LP
����

�

���

���

���

���

����
36
39&
36�39&
36�39&�����0$6
36�39&������0$6

 

����������������ùHNLO�������6DI�SROLPHU�YH�NDUÕúÕPODUÕn gerinim-VÕFDNOÕN�H÷ULOHUL� 
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6ÕFDNOÕN���R&
�� �� �� �� �� �� ��

/R
J�(

����

����

����

����

���

���

36
39&
36�39&
36�39&�����0$6
36�39&������0$6

 �������������������ùHNLO�������6DI�SROLPHU�YH�NDUÕúÕPODUÕQ�/RJ�(-VÕFDNOÕN�H÷ULOHUL� 
 
 

7HUPRPHNDQLN�H÷ULOHUGHQ�J|U�OG�÷��JLEL��36�39&�NDUÕúÕPODUÕQD�0$6�NRSROLPHULQLQ�
HNOHQPHVL\OH�� NDUÕúÕPÕQ� WHUPRPHNDQLN� GD\DQÕPÕ� DUWPDNWDGÕU�� %X� H÷ULOHUGHQ� HOGH� HGLOHQ�
HODVWLN�PRG�O� �(��� FDPVÕ� JHoLú� VÕFDNOÕ÷Õ� �7J��� ÕVÕVDO� X]DPD� NDWVD\ÕVÕ� �,8.6��� GHIRUPDV\RQ�
ROPDNVÕ]ÕQ�WDúÕ\DELOHFH÷L�JHULOLP��JHULOLP��GH÷HUOHUL�JLEL�WHUPRPHNDQLN�SDUDPHWUHOHU�dL]HOJH�
10.12’GH�YHULOPLúWLU� 

 

������������������������������dL]HOJH��������7HUPRPHNDQLN�H÷ULOHUGHQ�HOGH�HGLOHQ�SDUDPHWUHOHU 
Örnekler Ex103 / MPa Tg / oC IUKS / oC-1 Gerilim* / MPa 

PS 3.57 56.0 2.50 1.21 

PVC 4.70 53.0 2.80 1.04 

PS/PVC 9.43 - 1.96 1.34 

PS/PVC/ %5 MAS 13.65 60.5 1.16 1.55 

PS/PVC/ %10 MAS 12.63 61.0 1.20 1.44 

����
'HIRUPDV\RQ�ROPDNVÕ]ÕQ�WDúÕ\DELOHFH÷L�JHULOLP 
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����7$57,ù0$�9(�6218d/$5 

 

 3ROLPHUOHULQ� NDUÕúDELOLUOL÷L�� SROLPHU� NDUÕúÕPODUÕQ� KD]ÕUODQPDVÕ� YH� HQG�VWULGH�
NXOODQÕOPDVÕ� DoÕVÕQGDQ� |QHPOL� URO� R\QDU�� d�QN��� VRQ� \ÕOODUGD� HQG�VWULGH� NXOODQÕODQ�
SROLPHUOHULQ�oR÷X�NDUÕúÕPODU�KDOLQGH�NXOODQÕOPDNWD�YH��VW�Q�|]HOOLNOHUH�VDKLS�PDWHU\DOOHU�EX�
yolla üretilmektedir.  

Polimer-SROLPHU� NDUÕúDELOLUOL÷L� GLQDPLN� PHNDQLN� YH� ÕVÕVDO� \|QWHPOHU� YH� HOHNWURQ�
mikroskobu YE��JLEL�\|QWHPOHUOH�EHOLUOHQHELOLU��)DNDW�EX�YH�EXQD�EHQ]HU�\|QWHPOHU�ID]ODVÕ\OD�
SDKDOÕ�\|QWHPOHUGLU��%XQD�NDUúÕQ��SROLPHU�NDUÕúÕPODUÕQGDNL�SROLPHU-SROLPHU�NDUÕúDELOLUOL÷LQH�
LOLúNLQ� |QHPOL� ELOJLOHU� VD÷OD\DQ� YLVNR]LPHWULN� \|QWHP� LVH� EDVLW� YH� XFX]� ELU� \|QWHmdir. Bu 

\|QWHPLQ� EDVLWOL÷LQGHQ� GROD\Õ�� SROLPHU-SROLPHU� NDUÕúDELOLUOL÷L� YH� HWNLOHúPHOHULQL� DUDúWÕUPDN�
LoLQ�YLVNR]LPHWULN�\|QWHP�oRN�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��3DQ�YH�DUNDGDúODUÕQD��������
J|UH�� HQ� VRQ� \DSÕODQ� oDOÕúPDODUÕQ� oR÷X� GD� .ULJEDXP� YH�:DOO� WDUDIÕQGDQ� W�UHWLOHQ� HúLWOL÷L�
NXOODQDQ� oDOÕúPDODUGÕU�� 9LVNR]LPHWULN� \|QWHP� NXOODQÕODUDN� WHVSLW� HGLOHQ� SROLPHU-polimer 

NDUÕúDELOLUOL÷L� LoLQ� ELU� oRN� NULWHU� YDUGÕU�� %X� NULWHUOHU�� OLPLW� YLVNR]LWH� VD\ÕVÕ-ELOHúLP� H÷ULOHUL��
LQGLUJHQPLú� VSHVLILN� YLVNR]LWH-GHULúLP� H÷ULOHUL�� YLVNR]LPHWULN� HWNLOHúLP�SDUDPHWUHVL-GHULúLP�
H÷ULOHULGLU��-LDQJ�YH�+DQ�������� 

Polimer-SROLPHU� X\XPOXOX÷X�� HQG�VWUL� DODQÕQGD� SROLPHUOHULQ� NXOODQÕP� DODQODUÕQÕQ�
DUWÕUÕOPDVÕ� DoÕVÕQGDQ��oRN�|QHPOLGLU�YH�\XNDUÕGD�EHOLUWLOHQ�\|QWHPOHU�JLEL�ELU� oRN�\|QWHPOH�
pROLPHUOHULQ�ELUELUOHUL\OH�X\XPOXOX÷X�DUDúWÕUÕODELOLU��)DNDW�EX�\|QWHPOHU�GHQH\VHO�RODUDN�oRN�
X÷UDú�JHUHNWLUHQ�YH�]DPDQ�DOÕFÕ�\|QWHPOHUGLU��%XQGDQ�GROD\Õ��ELU�DOWHUQDWLI�RODUDN��o|]HOWLGH�
polimer-SROLPHU� X\XPOXOX÷XQX� DQDOL]� HWPHN� LoLQ� NXOODQÕODQ� YLVNR]LPHWULN� \|QWHP� \D\JÕQ�
RODUDN�NXOODQÕOPDNWDGÕU� 

3ROLPHUOHULQ�NDUÕúDELOLUOL÷L�SROLPHUOHUL�o|]PHN�LoLQ�NXOODQÕODQ�o|]�F�\H�YH�KD]ÕUODQDQ�
NDUÕúÕPÕQ� GHULúLP� DUDOÕ÷ÕQD� ED÷OÕGÕU�� 3ROLPHU� NDUÕúÕPODUÕQÕQ� NDUÕúDELOLUOL÷LQL� EHOLUOHPHN� LoLQ�
NXOODQÕODQ� YLVNR]LPHWULN� \|QWHPGe, her iki polimerin benzer-]LQFLUOHUL� DUDVÕQGDNL�
�KLGURGLQDPLN�YH�WHUPRGLQDPLN��W�P�HWNLOHúPHOHUL�NDUDNWHUL]H�HGHQ�YLVNR]LPHWULN�HWNLOHúLP�
parametresi (b) belirlenir. Bu parametre polimer-SROLPHU�X\XPOXOX÷XQX�WHVSLW�HWPHN�LoLQ�GH�
NXOODQÕOÕU��*DUFLD�YH�DUN., 1999). 

 

 

 

 

 



 44 
 
 
 

%X� oDOÕúPDGD� SROLVWLUHQ� YH� SROL�YLQLO� NORU�U�� JLEL� HQG�VWUL� DODQÕQGD� ROGXNoD� \D\JÕQ�
RODUDN�NXOODQÕODQ�SROLPHUOHULQ�N�WOHFH�����RUDQODUÕQGD�36�YH�39&�LoHUHQ���������������YH�����J�
dL-1� GHULúLPOHULQGH� o|]HOWLOHUL� KD]ÕUODQPÕú� YH� 39&�36�NDUÕúDELOLUOL÷L� LQFHOHQPLúWLU��<DSÕODQ�
GHQH\OHU� VRQXFXQGD�� NDUÕúPD]OÕN� GHULúLP� DUDOÕ÷Õ� ���� YH� ���� J� G/-1 olarak viskozimetrik 

\|QWHPOH� EHOLUOHQPLúWLU�� %X� NDUÕúPD]OÕN� GHULúLP� DUDOÕNODUÕQGD�� 36�39&� NDUÕúÕPODUÕQÕQ�
X\XPOXODúWÕUÕOPDVÕ� LoLQ� PDOHLN� DQKLGULW-stiren (MAS) NRSROLPHUL� NXOODQÕOPÕú� YH� EX�
NRSROLPHULQ� 39&�36� NDUÕúÕPODUÕQD� X\XPOXODúWÕUÕFÕ� HWNLVL� \DSWÕ÷Õ� J|]OHQPLúWLU�� %X� GXUXP�
dL]HOJH� ����¶GHNL� 0$6� NRSROLPHULQLQ� HNOHQPHVL� VRQUDVÕQGD� ¨E� GH÷HUOHULQLQ� DUWÕú�
J|VWHUPHVL\OH�� DoÕNoD� J|U�OPHNWHGLU�� 0$6� NRSROLPHULQGHNL� VWLUHQ� JUXSODUÕQÕQ� 39&�36�
NDUÕúÕPODUÕQGDNL�SROLVWLUHQ� LOH�ELU�HWNLOHúLP� LoLQGH�EXOXQPDVÕ��GL÷HU� WDUDIWDQ��NRSROLPHUGHNL�
PDOHLN� DQKLGULW� JUXSODUÕQÕQ�39&� LOH� SRODU-SRODU� HWNLOHúLPL� VRQXFXQGD�0$6�NRSROLPHULQLQ��
39&�36�NDUÕúÕPODUÕQÕQ�PROHN�OOHU�DUDVÕ�HWNLOHúLP�HQHUML�\R÷XQOX÷X (¨E���GH÷HULQL�DUWÕUDUDN��
EX�NDUÕúÕPODU�LoLQ�ELU�X\XPOXODúWÕUÕFÕ�JLEL�GDYUDQGÕ÷Õ�V|\OHQHELOLU�� 

MAS kopolimeri eklenmesiyle ¨E� GH÷HUOHULQLQ� DUWPDVÕ�� 39&�36� NDUÕúÕPODUÕQÕQ�
WHUPRPHNDQLN� |]HOOLNOHULQGH� GH� ELU� L\LOHúWLUPH� \DSPDVÕQD� QHGHQ� RODFDNWÕr. Polimer 

NDUÕúÕPODUÕQÕQ� KD]ÕUODQPDVÕQÕQ� YH� X\XPVX]� SROLPHUOHULQ�� ELU� X\XPOXODúWÕUÕFÕ� NXOODQDUDN��
X\XPOX�NDUÕúÕPODU�ROXúWXUPDVÕQÕQ�VD÷ODQPDVÕQÕQ�DPDoODUÕQGDQ�ELULVL�GH�NDUÕúÕPODUÕQ�PHNDQLN�
|]HOOLNOHULQLQ� GDKD� GD� L\LOHúWLULOPHVLGLU�� %X� QHGHQOH�� VDI� SROLPHU� YH� NDUÕúÕPODUÕQ�
WHUPRPHNDQLN�DQDOL]OHUL�GH�\DSÕODUDN�0$6�NRSROLPHULQLQ�HWNLOHUL�LQFHOHQPLúWLU� 

+RPRSROLPHU� \D� GD� SROLPHU� NDUÕúÕPODUÕQÕQ� WHUPRPHNDQLN� |]HOOLNOHULQLQ� ELOLQPHVL�
RQODUÕQ� NXOODQÕP� \HUOHULQLQ� YH� LúOHPH� VÕUDVÕQGDNL� RUWD\D� oÕNDFDN� ]RUOXNODUÕQ� DúÕOPDVÕ�
DoÕVÕQGDQ� ROGXNoD� |QHPOLGLU�� %LUELUOHUL\OH� X\XPOX� NDUÕúÕP� ROXúWXUPD\DQ� SROLPHUOHULQ�
X\XPOXODúWÕUÕOPDVÕ� LOH� GDKD� �VW�Q� PHNDQLN� |]HOOLNOHUH� VDKLS� NDUÕúÕPODU� HOGH� HWPHN�
P�PN�QG�U�� *HQHOOLNOH�� X\XPOXODúWÕUÕFÕ� RODUDN� NXOODQÕODQ� IRQNVL\RQHO� SROLPHUOHU� X\XPVuz 

SROLPHUOHU� DUDVÕQGDNL� DGKH]\RQ� YH� LNLQFLO� HWNLOHúPHOHUL� DUWÕUDUDN� NDUÕúÕPÕQ� WHN�7g� GH÷HULQH�
VDKLS�ROPDVÕQÕ�VD÷ODU� 
+RPRSROLPHU�YH�NDUÕúÕPODUÕQ�VHUWOLN�\D�GD�\XPXúDNOÕN�GHUHFHOHUL�RQODUÕQ�7g�YH�ÕVÕVDO�X]DPD�
NDW�VD\ÕODUÕ��,8.6��GH÷HUOHULQH�EDNÕODUDN�GH÷HUlendirilebilir 
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*�QO�N� \DúDPGD� RGD� VÕFDNOÕ÷ÕQÕQ� �VW�QGHNL� 7g� GH÷HULQH� VDKLS� SROLPHUOHU� VHUW�
PDO]HPH� RODUDN� NXOODQÕOÕUNHQ�� RGD� VÕFDNOÕ÷Õ� DOWÕQGDNL� 7g� GH÷HULQH� VDKLS� RODQ� SROLPHU�
PDO]HPHOHUL� SODVWLN� PDO]HPH� RODUDN� NXOODQÕOPDNWDGÕU�� 3ROLPHUOHULQ� ,8.6� GH÷eri birim 

VÕFDNOÕNWD�SROLPHU�PDO]HPHVLQGH�PH\GDQD�JHOHQ�X]DPD�RODUDN� WDQÕPODQPDNWDGÕU��%X�GH÷HU�
QH�NDGDU�E�\�NVH�R�PDO]HPHQLQ�HODVWLN�|]HOOL÷L�R�GHUHFH�\�NVHNWLU� 

Polimerlerde Tg� YH� ,8.6�GH÷HUOHULQL�HWNLOH\HQ�GH÷LúLN� IDNW|UOHU�YDUGÕU��%X�IDNW|UOHU�
DUDVÕQGD��SROLPHUOHULQ�PRO�N�WOHVL��]LQFLU�\DSÕODUÕ��]LQFLUOHU�DUDVÕQGDNL�HWNLOHúLPOHU��]LQFLUOHULQ�
E�\�NO�÷�� JLEL� |]HOOLNOHU� \HU� DOPDNWDGÕU�� øNL� KRPRSROLPHU� LoHUHQ� SROLPHU� NDUÕúÕPODUÕQÕQ�
ELUELUOHUL\OH� X\XPOX� NDUÕúÕP� ROXúWXUPDODUÕ� GXUXPXQGD� WHN� 7g� GH÷HUL� J|]OHQLUNen aksi 

durumda iki Tg�GH÷HUL�J|]OHQPHNWHGLU��øNL�7J�GH÷HUL�J|]OHQHQ�NDUÕúÕPODU�ELU�X\XPOXODúWÕUÕFÕ�
LOH�X\XPOXODúWÕUÕODUDN�WHN�7g�GH÷HULQH�VDKLS�ROPDVÕ�VD÷ODQDELOLU� 

ùHPD� ����¶GH� NLP\DVDO� IRUP�OOHUL� YHULOHQ� KHU� ELU� VDI� KRPRSROLPHU� YH� EXQODUÕQ�
NDUÕúÕPODUÕ�LOH�X\XPOXODúWÕUÕFÕ�HNOHQPLú�NDUÕúÕPODUÕQ�WHUPRPHNDQLN�H÷ULOHUL�ùHNLO�������ùHNLO�
����� YH� ùHNLO� ����¶GH� J|VWHULOPLúWLU��%X� H÷ULOHUGHQ� HOGH� HGLOHQ� WHUPRPHNDQLN� SDUDPHWUHOHU�
dL]HOJH������¶GH�YHULOPLúWLU��ùHNLO�����¶GHNL�JHULOLP-JHULQLP�H÷ULOHUL� LQFHOHQGL÷LQGH, PS ve 

39&¶QLQ� HQ� ]D\ÕI� PHNDQLN� |]HOOLNOHUH� VDKLS� ROGX÷X� J|]OHQLUNHQ� NDUÕúÕPÕQ� PHNDQLN�
|]HOOL÷LQLQ�GDKD�GD�JHOLúWL÷L�V|\OHQHELOLU��0$6�NRSROLPHULQLQ�HNOHQPHVL\OH�NDUÕúÕPÕQ�HODVWLN�
|]HOOL÷LQLQ� DUWWÕ÷Õ� EXQD� ED÷OÕ� RODUDN� GD� PHNDQLN� GD\DQÕPÕQÕQ� \�NVHOGL÷L� UDKDWOÕNOD�
söylenebilir. 
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CH      CH    CH2    CH

C=OO=C

O

C6H5

CH2-CH

C6H5

Polistiren

CH2-CH

Cl

Poli(vinil klorür)

maleik anhidrit-stiren

 

   

���������ùHPD�������dDOÕúPDGD�NXOODQÕODQ�KRPRSROLPHUOHU�YH�NRSROLPHULQ�NLP\DVDO�IRUP�OOHUL� 
 

ùHNLO�����¶GHNL�JHULQLP-VÕFDNOÕN�H÷ULOHULQLQ�GR÷UXVDO�NÕVÕPODUÕQÕQ�H÷LPOHUL�\DUGÕPÕ\OD�
W�P� |UQHNOHULQ� ,8.6� GH÷HUOHUL� EXOXQPXúWXU�� 0$6� NRSROLPHULQLQ� HNOHQGL÷L� 39&�36�
NDUÕúÕPODUÕQÕQ� ,8.6� GH÷HUOHUL� GL÷HUOHULQH� J|UH� GDKD� \�NVHNWLU�� %X� VRQXo�� D\QÕ� GH÷HUGHNL�
JHULOLPOHUGH� 39&�36�0$6� NDUÕúÕPODUÕQÕQ� GDKD� ID]OD� JHULQLPH� VDKLS� ROPDVÕ� DQODPÕQD�
JHOPHNWHGLU��<DQL��EX�NDUÕúÕPÕQ�HODVWLN�|]HOOL÷L�GDKD�ID]ODGÕU��ùHNLO�����¶GHNL�/RJ�(-VÕFDNOÕN�
H÷ULOHULQLQ� DQL� G�ú�ú� J|VWHUGL÷L� VÕFDNOÕ÷ÕQ� RUWDODPDVÕ� SROLPHUOHULQ� 7g� GH÷HULQL� YHULU�� 6DI�
KRPRSROLPHUOHU� YH� 0$6� HNOHQPLú� 39&�36� NDUÕúÕPODUÕQÕQ� Log E-VÕFDNOÕN� H÷ULOHUL� WHN�
EDVDPDNOÕ� LNHQ� 39&�36� NDUÕúÕPODUÕ� LNL� EDVDPDNOÕ� ELU� H÷UL� YHUPLúWLU�� 39&�36� NDUÕúÕPOÕQD�
0$6�NRSROLPHULQLQ�HNOHQGL÷L�H÷ULOHULQ� WHN�EDVDPDNOÕ�ELU�H÷UL�YHUPHVL�0$6�NRSROLPHULQLQ�
39&�36� NDUÕúÕPÕQÕ� X\XPOXODúWÕUGÕ÷Õ� V|\OHQHELOLU�� %LNLDULV�'��� ������ %X� H÷ULOHUGHQ� HOGH�
edilen Tg� GH÷HUOHUL� dL]HOJH� �����¶GH� YHULOPLúWLU�� %XUDGDNL� GH÷HUOHUH� J|UH�� 39&�36�0$6�
NDUÕúÕPODUÕQÕQ�7g�GH÷HUOHUL�GDKD�\�NVHNWLU��%X�VRQXo�GD�\LQH��GL÷HU�WHUPRPHNDQLN�H÷ULOHUGHQ�
HOGH�HGLOHQ�SDUDPHWUHOHUGH�ROGX÷X�JLEL�0$6�NRSROLPHUL�HNOHQPHVL\OH�39&�36�NDUÕúÕPODUÕQÕQ�
PHNDQLN�GD\DQÕPÕQÕQ�DUWWÕ÷ÕQÕ�LúDUHW�HWPHNWHGLU� 
9LVNR]LPHWULN� VRQXoODU� YH� WHUPRPHNDQLN� H÷ULOHU� GH÷HUOHQGLULOGL÷L� ]DPDQ�� X\XPOXODúWÕUÕFÕ�
RODUDN�NXOODQÕODQ�0$6�NRSROLPHULQLQ�36�YH�39&�LOH�LNLQFLO�HWNLOHúPHOHU�VRQXcu PVC ile PS’i 

X\XPOXODúWÕUGÕ÷Õ�V|\OHQHELOLU��0$6�NRSROLPHULQGHNL�VWLUHQ�JUXSODUÕQÕQ�36�LOH�EHQ]HU-benzer 

LONHVLQH�J|UH�UDKDWOÕNOD�X\XP�VD÷ODGÕ÷Õ�PDOHLN�DQKLGULW�JUXSODUÕQÕQ�GD�39&¶QLQ�SRODU� 
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\DSÕVÕ\OD� HWNLOHúPHVL� LOH� EX� LNL� KRPRSROLPHU� DUDVÕQGD� ELU� N|SU�� J|UHYL� J|UG�÷�� GHQH\VHO�
VRQXoODUOD�J|VWHULOPLúWLU� 

6RQXo� RODUDN�� DQD� ]LQFLU� \DSÕODUÕ� D\QÕ� IDNDW� \DQ� JUXSODUÕ� IDUNOÕ� RODQ� 36� YH� 39&�
KRPRSROLPHUOHUL� oDOÕúPDGD� NXOODQÕODQ� GHULúLP� DUDOÕNODUÕ� J|]� |Q�QGH� WXWXOGX÷XQGD�� \�NVHN�
GHULúLPOHUGH� X\XPVX]� ROGXNODUÕ� YLVNR]LPHWULN� RODUDN� WHVSLW� HGLOPLúWLU�� %X� oDOÕúPDGD�
NXOODQÕODQ�0$6�NRSROLPHUL������YH�����J�G/-1�GHULúLPOHULQGH�39&�YH�36�LoLQ�X\XPOXODúWÕUÕFÕ�
RODUDN� J|UHY� \DSPÕúWÕU�� 8\XPOXODúWÕUÕFÕ� RODUDN� GDYUDQGÕ÷ÕQÕQ� J|VWHUJHVL� YLVNR]LPHWULN� YH�
WHUPRPHNDQLN�VRQXoODUGÕU�  

9LVNR]LPHWULN� VRQXoODUD� J|UH��39&� LOH�36�NDUÕúÕPODUÕQÕQ�PROHN�OOHU� DUDVÕ�HWNLOHúLP�
HQHUML�\R÷XQOX÷X�GH÷HUOHULQL�DUWÕUDUDN�EX�LNL�KRPRSROLPHULQ�NDUÕúDELOLU�ROPDVÕQÕ�VD÷ODPÕú�YH�
X\XPOXODúWÕUPÕúWÕU�� 7HUPRPHNDQLN� H÷ULOHU� YH� EX� H÷ULOHUGHQ� HOGH� HGLOHQ� WHUPRPHNanik 

SDUDPHWUHOHU� GH÷HUOHQGLULOGL÷LQGH� GH�� D\QÕ� WHVSLWOHU� \DSÕOPDNWDGÕU�� d�QN��� 39&�36�
NDUÕúÕPODUÕQD�0$6�NRSROLPHUL� HNOHQGL÷L� ]DPDQ�� WHN�7g� GH÷HUL� HOGH� HGLOPLúWLU��%XQXQ�\DQÕ�
VÕUD��NDUÕúÕPÕQ�HODVWLN�|]HOOLNOHULQL�DUWÕUÕUNHQ�PHNDQLN�GD\DQÕPÕQÕ�L\LOHúWLUPLúWir. 
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                                             ����g=*(d0øù 
 

(UVHQ�<,/0$=��������������WDULKLQGH�+DWD\¶�GD�GR÷GX��øON|÷UHWLP�YH�/LVH\L�+DWD\¶�
GD� WDPDPODGÕ�� ����� \ÕOÕQGD�+DFHWWHSH� hQLYHUVLWHVL� .LP\D� %|O�P�¶� QH� ND\GROGX� YH� �����
\ÕOÕQGD�EX�E|O�PGHQ�PH]XQ�ROGX� 

����� \ÕOÕQGD�&XPKXUL\HW�hQLYHUVLWHVL�.LP\D�%|O�P�¶� QGH� \�NVHN� OLVDQV� H÷LWLPLQH�
EDúODGÕ� 

+DOHQ��&XPKXUL\HW�hQLYHUVLWHVL�.LP\D�%|O�P�¶�QGH�DUDúWÕUPD�J|UHYOLVL�RODUDN�J|UHY�
\DSPDNWDGÕU�� 
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.DUÕúÕPODUÕQ�.DUÕúDELOLUOLN�gOo�W���∆ b�¶�Q�Q�+HVDSODPDVÕ 
 
2 g.dL-1�GHULúLPGHNL�39&�36�NDUÕúÕPÕQÕQ��∆ b��KHVDSODPDVÕ�|UQHN�RODUDN�VHoLOPLúWLU� 
 

b∆ =  b12 - b
*
12   ( 6-�����(úLWOL÷L¶QH�J|UH��∆ b�¶�QLQ�KHVDSODQDELOPHVL�LoLQ�GHQH\VHO�HWNLOHúPH�

parametresi (b12��LOH�NXUDPVDO�HWNLOHúPH�SDUDPHWUHVL���E*
12��GH÷HUOHUL�JHUHNOLGLU� 

2 g.dL-1�GHULúLPGH��E*
12   

 

            b
*
12  = 11 22b b �����������������������������������(úLWOLN����-8)’ den hesaplanabilir. 

            b*
12  =  0,0980 0.319×    

            b*
12  =  0,557                                     olarak bulunur. 

 

2 g.dL-1�GHULúLPGH��E12 

 

�sp,m  �>��@1 c1 ��>��@2 c2 + b11 c1
2 + b22 c2

2
  + 2b12 c1c2 ������(úLWOLN����- 7 )’ den hesaplanabilir. 

                                �������������sp,m = 3,381 

>��@1  ���������������������������������������������������������������>��@2  = 0,893   

c1     = 1,0 g.dL-1                                                                    c2      = 1,0 g.dL-1                                                                     

b11     = 0,98                                                            b22    = 0,319 

GH÷HUOHUL�WDEORODUD�EDNÕODUDN�EXOXQXU� 
%X�GH÷HUOHU�\HULQH�NRQXODUDN�GHQH\VHO�HWNLOHúPH�SDUDPHWUHVL��E12��KHVDSODQÕU� 
 

3,381 = 0,634×1,0 + 0,893×1,0 + 0,980×(1,0)2 + 0,319×(1,0)2 + 2b12×1,0×1,0 

b12     = 0,281                                  olarak bulunur. Böylece; 

∆ b     = 0,281 – 0,557 

          = -��������������������������������������RODUDN�KHVDSODQÕU� 
 

 

 

 


