
S
tyrene polymerization through FRP and ATRP methods was carried out at

110oC, while in-depth studies were performed by Monte Carlo simulation.

The changes in monomer conversion, initiator concentration, average molec-

ular weight, and polydispersity index were computed over the course of the poly-

merization. As the results indicate, compared to ATRP, the FRP reaches higher con-

version in a similar reaction time. In addition, the concentration of initiator sudden-

ly drops at the early stages of the ATRP and eventually amounts to zero; chain-length

dependent termination rate constant also decreases as the polymerization progresses.

However, in case of FRP, the concentration of initiator exponentially falls and termi-

nation rate constant rises during the reaction. Furthermore, the average molecular

weight increases linearly in the course of ATRP, which testifies the living dynamism

of the reaction. Finally, the molecular weight distribution of chains obtained by

ATRP process is much narrower.
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ºßê 5 -Ž ð}†ü� ºŒýú|¶†²ÿ ‹±…ÿ {õ²üÐ ô²ðþ ¬°›ú �éýí±º~ó °…

ð»†ó ìþ|¬ø~. ‹† {õ›ú ‹ú ð}†ü�€ ô…Þñ¼ PRTA| ¬…°…ÿ {õ²üÐ ô²ðþ ‹·ý†°

‹†°üßþ ð·Œ• ‹ú ô…Þñ¼ PRF| …¶• Þú ¬èýê „ó ì†øý• {Ï†¬èþ ô ²ð~û

ô…Þñ¼ PRTA| …¶•. øî|Ÿñýò€ ¬° PRTA| ‹ú ¬èýê ì†øý• {Ï†¬èþ

ô…Þñ¼€ ¬°›ú �éýí±º~ó Þú ¬° „ó Úéú �ýà …{×†Ý ìþ|…Ö}~€ ð·Œ• ‹ú

PRF| Þí}± …¶•.

ð}ýœú|âý±ÿ

�éýí±º~ó °…¬üß†ë „²…¬ ô °…¬üß†èþ …ð}Û†ë …{î …¶}ý±ó ¬° ¬ì†ÿ Co011

…ðœ†ï ô ‹† °ô½ ìõð• Þ†°èõ ºŒýú|¶†²ÿ º~. ìÛ~…° ¬°¾~ {Œ~üê ¬°

ô…Þñ¼ �éýí±º~ó °…¬üß†èþ …ð}Û†ë …{î ¬° ìÛ†ü·ú ‹† �éýí±º~ó °…¬üß†ë

„²…¬ ‹ú Æõ° ì¥·õ¶þ Þí}± …¶•. ‹† Þ†ø¼ ÒéË• ìõðõì± ¬° ²ì†ó|ø†ÿ

�†ü†ðþ ô Þ†ø¼ …¤}í†ë ¬¶}±¶þ °…¬üß†ë|ø† ‹ú ìõðõì± ðý³€ °ôð~ …Ö³…ü¼

¬°¾~ {Œ~üê ‹† ²ì†ó {Óýý± Þ±¬û ô ºý� {Óýý±…– ðý³ Þ†ø¼ ìþ|ü†‹~.

ÒéË• „Ò†²â± ¬° …‹}~…ÿ ô…Þñ¼ ¬° ô…Þñ¼ PRTA| ‹ú ¶±Î• Þ†ø¼

ü†Ö}ú ô ‹ú ¾×± ð³¬üà ìþ|ºõ¬€ …ì† ¬° ‹†°û ô…Þñ¼ PRF| „Ò†²â± ‹ú Æõ°

{~°üœþ ô ðí†üþ {œ³üú ìþ|ºõ¬. ‹† ¬°ðË± â±Ö}ò …÷± Æõë ²ðœý± ì}õ¶È

÷†‹• ¶±Î• …̈}}†ï ¬° ô…Þñ¼ PRTA| Þ†ø¼ ô ¬° ô…Þñ¼ PRF|

…Ö³…ü¼ ìþ|ü†‹~. ¬° ô…Þñ¼ PRTA| ìÛ~…° ¬°›ú �éýí±º~ó ‹ú ¬¶•

„ì~û ‹† ºŒýú|¶†²ÿ …ð~Þþ ‹ý»}± …² ð}†ü� {œ±‹þ …¶•. ¬° PRF| ‹† …Ö³…ü¼

¬°¾~ {Œ~üê ô²ó ìõèßõèþ ¤†¾ê …² ºŒýú|¶†²ÿ Þ†ø¼ ìþ|ü†‹~€ ¬°

¤†èþ Þú ð}†ü� {œ±‹þ Îß̧ …üò �~ü~û °… ð»†ó ìþ|¬øñ~. ¬° ‹†°û ô…Þñ¼

PRTA‹† �ý¼|°Ö• ô…Þñ¼ ‹ú ¬èýê ì†øý• ²ð~û ô…Þñ¼ º†̈À

�±…Þñ~âþ ì¥¿õë Þ†ø¼ ìþ|ü†‹~ ô ‹ú ìÛ~…°ÿ ¬° ¤~ô¬ 1 ð³¬üà

ìþ|ºõ¬. ¬° ô…Þñ¼ PRF| º†̈À �±…Þñ~âþ ¬° {í†ï ²ì†ó|ø†ÿ ô…Þñ¼

ìÛ~…°ÿ ¬° ¤~ô¬ 5/1 ¬…°¬. ô…Þñ¼ PRTA| ¬…°…ÿ {õ²üÐ ô²ðþ ‹·ý†°

‹†°üßþ ð·Œ• ‹ú ô…Þñ¼ PRF| …¶•. øî|Ÿñýò€ ¬° PRTA‹ú ¬èýê

ì†øý• {Ï†¬èþ ô…Þñ¼€ ¬°›ú �éýí±º~ó Þú ¬° „ó Úéú �ýà …{×†Ý ìþ|…Ö}~€

ð·Œ• ‹ú PRF| Þí}± …¶•.
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