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Polymer/clay nanocomposites are considered as a new subject of research in Iran and the world.
Addition of a minimum amount of clay (2-5wt%) can improve the mechanical properties, enhance
barrier properties and reduce flammability dramatically. Polystyrene (PS) exhibits high strength,
high modulus and excellent dimensional stability, but it has poor ductility, elongation, and flexural
modulus. By incorporating clay into polystyrene these properties can be improved. In this study
preparation of polystyrene/clay nanocomposite, effects of different types of clays (Cloisite 10A and
Nanomer I.30TC) and maleic anhydride modified polystyrene on mechanical properties of the pre-
pared polystyrene/clay nanocomposites were evaluated. Samples were prepared by a twin screw
extruder. Transmission electron microscopy (TEM) and X-ray diffraction (XRD) techniques were
employed to evaluate the extent of intercalation and exfoliation of silicate layers in the nanocom-
posites. Mechanical tests show that by addition of clay and maleic anhydride modified polystyrene
the flexural modulus (~30%) and elongation-at-break (~40%) of prepared nanocomposites have been
improved. XRD and TEM results show that nanocomposite have an intercalated structure with abil-
ity to change to further exfoliation structure. 
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‹±…ÿ ‹±°¶þ ìÛ~…° �±…Þñ¼ ̈†á|°¹ …¾ç§ º~û ¬° �éþ …¶}ý±ó ô

…°²ü†‹þ ìÛ~…° ô°Úú|…ÿ º~ó ü† ‹ýò æüú|…ÿ º~ó ð†ðõÞ†ì�õ²ü•|ø†ÿ {ùýú

º~û …² ìýß±ô¶ßõ’ …èß}±ôó ÎŒõ°ÿ )MET( …¶}×†¬û º~. ðíõðú|ø†

‹±…ÿ „²ìõó MET‹ú Â©†ì• ¤~ô¬ mn 07-05  ‹† ¬¶}ã†û Ö±…ð†²á|‹±

)ymotorcim artlu( ô ‹† Þ†°¬ …èí†¶þ {ùýú º~ð~.

ð}†ü� ô ‹¥™

…÷± ̈†á °¹ …¾ç§ º~û °ôÿ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ �éþ|…¶}ý±ó

‹ú ðË± ìþ|°¶~€  …Ö³…ü¼ ̈†á °¹ ‹†ü~ ¬ì†ÿ ºý»ú|…ÿ �éþ|…¶}ý±ó °…

…Ö³…ü¼ ¬ø~ Þú ‹ú ¬èýê ì¥~ô¬ü}þ …¶• Þú ¬° ¤±Þ• ²ðœý±ø†ÿ �éýí±

‹ú ô›õ¬ ìþ„ô°¬. …ì†€ ̈†á|°¹ …¾ç§ º~û ¶Œ� Þ†ø¼ ¬ì†ÿ …ð}Û†ë

ºý»ú|…ÿ �éþ|…¶}ý±ó º~û …¶•. ¬èýê …üò …ì± ìþ|{õ…ð~ ô›õ¬ ¤~ô¬ 52

¬°¾~ …¾ç§|Þññ~û ¬° ̈†á|°¹ ‹†º~ Þú ‹ú Îñõ…ó ð±ï|Þññ~û Îíê

ìþ|Þñ~. …¾ç§|Þññ~û ðíà „ìõðýõï Ÿù†°{†üþ ¬ÿ|ì}ýê - wollaT|

øý~°ôó́|¬…°  º~û …¶• Þú  wollaT |øý~°ôó́|¬…° º†ìê 56 ¬°¾~

81C€ 03 ¬°¾~ 61Cô 5 ¬°¾~  41C…¶•. ô…Â¦ …¶• Þú …üò {±Þý�

ìþ|{õ…ð~ ‹ú Îñõ…ó ð±ï|Þññ~û Îíê Þñ~. ìÇ†‹Ü ºßê 3€ �éþ|…¶}ý±ó ¤†ôÿ

¨†á|°¹ …¾ç§|ð»~û ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ‹†æ{± ô �éþ|…¶}ý±ó ¤†ôÿ

¨†á|°¹ …¾ç§|º~û ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ �†üýò|{±ÿ ð·Œ• ‹ú

�éþ|…¶}ý±ó ̈†èÀ ¬…°¬.

…÷± ̈†á °¹ …¾ç§|º~û ô �éþ|…¶}ý±ó …¾ç§ º~û °ôÿ ¶†̈}†°

‹ýò|æüú|…ÿ º~ó ü† ô°Úú|…ÿ º~ó ð†ðõÞ†ì�õ²ü•|ø†ÿ �éþ|…¶}ý±ó  |

‹ú ìñËõ° …°²ü†‹þ ì»†°Þ• ̈†á °¹ ¬° ²ìýñú �éýí±ÿ …² ¬¶}ã†û �±…½

�±{õ X| ô ìýß±ô¶ßõ’ …èß}±ôðþ ÎŒõ°ÿ  …¶}×†¬û º~û …¶•. ‹ú Þíà

�±…½ �±{õ X| ìþ|{õ…ó Ö†¾éú ‹ýò æüú|ø†ÿ ̈†á °¹ °… …ð~…²û|âý±ÿ Þ±¬

ô ìÛ~…° ‹ýò|æüú|…ÿ º~ó ô ô°Úú|…ÿ º~ó °… ¬° ðíõðú|ø†ÿ

ð†ðõÞ†ì�õ²ü•|ø†ÿ {ùýú º~û ‹±°¶þ Þ±¬.

¬° ºßê 4€ ðíõ¬…°  DRX| Þéõü³ü• A01| ô ð†ðõì± CT03.I| „ì~û

…¶•. øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬€ Ö†¾éú æüú|ø† ¬° ð†ðõì± CT03.I

)mn|83/2( ‹ý»}± …² Ö†¾éú æüú|ø† ¬° Þéõü³ü• A01|)mn1/2( …¶• Þú

…üò …ì± ‹ú ¶†̈}†° ìõèßõèþ …Þ}†¬¶ýê „ìýò ì±‹õÉ …¶•.   |

ºßê 5 ðíõ¬…°DRX| �éþ|…¶}ý±ó ‹† ̈†á|°¹ CT03.I°… ð»†ó

ìþ|¬ø~. ¬° …üò ºßê ‹ýò|æüú|…ÿ º~ó ð†ðõÞ†ì�õ²ü• ¤†¾ê Ú†‹ê

ì»†ø~û …¶•. Ö†¾éú æüú|ø† …² 3/2 ‹ú mn3/3 …Ö³…ü¼ ü†Ö}ú …¶•. ¬°

Âíò€ �ýà ¬ôï 200d| ì±‹õÉ ‹ú �±…½ …² æüú ¬ôï ¶ýéýß†– …¶• Þú

ìÏíõæ_ ìÛ~…° θ2|„ó ¬ô ‹±…‹± ìÛ~…° �ýà …ôèþ …¶• ]01[.

ºßê 6 ðíõ¬…° DRX�éþ|…¶}ý±ó ô ̈†á|°¹ ‹ú øí±…û �éþ|…¶}ý±ó

…¾ç§|º~û ô ð†ðõì± CT03.I| …¶•. øí†ó|Æõ°Þú ì»†ø~û ìþ|ºõ¬€

�éþ|…¶}ý±ó …¾ç§|º~û ‹†Î™ …Ö³…ü¼ ‹ý»}± Ö†¾éú æüú|ø†ÿ ̈†á  °¹

º~û ô ìÛ~…° „ó …² mn3/3 )ºßê 5( ‹ú mn|5/3  )ºßê 6( …Ö³…ü¼ ü†Ö}ú

…¶•. …üò …ì± ‹ú ¬èýê …¾ç§ �éþ|…¶}ý±ó ‹† ì†è‰ýà …ðý~°ü~ …¶• Þú

¶†²â†°ÿ ð†ðõÞ†ì�õ²ü• °… ‹† ̈†á|°¹ ‹ý»}± Þ±¬û …¶•.

α λ

ºßê 3 -ðíõ¬…° â±ì†¶ñœþ {×†Âéþ �õü»þ �éþ|…¶}ý±ó ̈†èÀ ô

�éþ|…¶}ý±ó ‹ú øí±…û ̈†á °¹ …¾ç§ º~û ô ð»~û.

ºßê 4 -ðíõ¬…°  DRX| Þéõü³ü• A01| ô ð†ðõì± CT03.I.



155

…÷± ̈†á|ø†ÿ  °¹ ì}×†ô– ô �éþ|…¶}ý±ó …¾ç§ º~û ‹† ì†è‰ýà …ðý~°ü~ ‹± ... ì¥íõ¬ ì¥±…Ž|²…¬û ô ìõ¶þ Þí†ë

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 2€ ̈ƒƒ±¬…¬ -{ƒƒýƒƒ± 8831 

øí†ó|Æõ° Þú ¬° ºßê 7  ì»†ø~û ìþ|ºõ¬€ Þéõü³ü•  A01|¶†̈}†°

‹ýò|æüú|…ÿ º~û ð†ðõÞ†ì�õ²ü•|ø†ÿ �éþ|…¶}ý±ó °… ‹ùŒõ¬ ‹©»ý~û …¶•.
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ºßê 5 -ðíõ¬…° DRX| ð†ðõì±CT03.I| ô �éþ|…¶}ý±ó …¾ç§ º~û ‹† „ó.    

ºßê 6 -ðíõ¬…° DRX| ð†ðõì± CT03.I| ô �éþ|…¶}ý±ó ‹†  ̈†á °¹ ô

�éþ|…¶}ý±ó …¾ç§ º~û.

ºßê 7 -ðíõ¬…° DRXì±‹õÉ ‹ú Þéõü³ü• A01ô �éþ|…¶}ý±ó ‹†  ̈†á
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²ü±…€ …¾ç§|Þññ~û …¶}×†¬û º~û )ì†è‰ýà …ðý~°ü~( ‹±…ÿ …¾ç§
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¨õ…Á ð†ðõÞ†ì�õ²ü• °… ‹ý»}± ‹ùŒõ¬ ìþ|¬ø~. ð}†ü� �±…½ �±{õ X |ô

ìýß±ô¶ßõ�þ …èß}±ôðþ ÎŒõ°ÿ ð»†ó ìþ|¬ø~ Þú ð†ðõÞ†ì�õ²ü• ¤†¾ê
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