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›~ôë 1 - ìõ…¬€ º±…üÈ ô ð}†ü� ô…Þñ»ù†ÿ �éýí±º~ó �ýõð~ÿ …¶}ý±ó ‹± ‹†â†¹ ‹† …¶}×†¬û …² „Ò†²â± NACô ìõðõì± „Þ±üéþ )¬ì†ÿ ¤í†ï ô…Þñ¼ Co05€

²ì†ó ô…Þñ¼ h2(…èØ.

)…èØ(  MDGE…{ýéò âéýßõë ¬ÿ|ì}†Þ±üç|–€ NA„Þ±üéõðý}±üê ô AMMì}ýê|ì}†Þ±üç|– …¶•.

)Ž( ¶±Î• øí³ómpr004.

›Ž̄ {õèõò̂

)g/g(

no-ddA

)%( 

rG

)%( 

Y

)%( 

cT

)%( 

cM

)%( 

ìÛ~…° NAC¬°

Lm013ONH

ìÛ~…° MDGE‹ú øí±…û

…¶}ý±ó
ðõÑ ô ìÛ~…° ìõðõì± °¬üØ

6/3

7/8

4/7

8/6

2/42

8/13

3/31

5/11

0/231

7/641

3/511

0/311

8/83

1/34

9/33

1/52

0/55

1/16

0/84

3/23

3/31

4/91

4/6

7/3

g5/1 ¬° …¶ý~ N1

g0/2¬° …¶ý~ N1

g0/2¬° …¶ý~ N1

g5/1 ¬° …¶ý~ N1/0

g2/0

g2/0

g2/0

g2/0

…‹}~… g 1 NAô¶�̧ g6 …¶}ý±ó 

…‹}~…  g 2 NAô ¶�̧ g5 …¶}ý±ó 

…‹}~…  g 1 AMMô ¶�̧ g6 …¶}ý±ó

…‹}~… g 1 NAô¶�̧ g9 …¶}ý±ó

1

2

3

4 )Ž(
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¬° …üò ìÏ†¬æ|–€ |oW| ô²ó ‹·}± )‹†â†¹ èýãñýò|²¬…üþ º~û(€ ||1W| ô²ó

ìõðõì±)ø†( ô ||2W| ô²ó ì¥¿õë ̈»à …¶•.|

�ýõð~²ðþ …¶}ý±ó ‹† ô…¶Çú „Þ±üéõðý}±üê ‹ú ô¶ýéú  „Ò†²â±  NNAACC|

„Þ±üéõðý}±üê ||)NA(ìõðõì±ÿ ‹† ô…Þñ¼|�̄ü±ÿ Î†èþ ‹±…ÿ �éýí± º~ó

�ýõð~ÿ ‹± �éþ|¶†Þ†°ü~ø†¶• ô ¶ý·}î º±ôÑ ìõö÷± ô ºñ†̈}ú º~û ‹±…ÿ

„ó€ ¶ý·}î ¶±üà -¶†Þ†°ü~ …¶•. ‹±Îß̧€ …¶}ý±ó ô…Þñ¼|�̄ü±ÿ

…ð~Þþ ‹±…ÿ Ÿñýò ô…Þñ»þ ¬…°¬. ìõö÷±{±üò °…û ‹±…ÿ �ýõð~ ²ðþ …¶}ý±ó ‹±

�éþ ¶†Þ†°ü~ø†€ º±ôÑ ‹ú ô¶ýéú �±{õ VUô â†ì†¶• ]6-4[|. üà °øý†Ö•

ºýíý†üþ Þú ìõö÷± ‹ñË± ìþ|°¶~€ …Ö³ô¬ó ìõðõì± ô…Þñ¼ �̄ü±{± ‹ú ìÛ~…°

…ð~á ¬° …‹}~…ÿ ô…Þñ¼ ô ¶�̧ …Ö³ô¬ó …¶}ý±ó …¶•. ‹~üò {±{ý�

ìõðõì± ô…Þñ¼|�̄ü±{± )ìç̃_ NAü† ì}ýê ì}†Þ±üç–( …‹}~… ‹± ¶Ç¦

¶éõèõ² �ýõð~ ìþ|̈õ°¬ ô °…¬üß†èþ Þú ¬° …ð}ù†ÿ ²ðœý± ‹±›†ÿ ìþ|ì†ð~

)…â± º±…üÈ ̈éõÁ ì¥ýÈ ìñ†¶� ‹†º~ ô…üò °…¬üß†ë ð†‹õ¬ ð»õ¬( ‹†

…Ö³ô¬ó ìõðõì± Òý± ÖÏ†ë€ �éýí± º~ó °… …¬…ìú ìþ|¬ø~. ›~ôë 1 ð}†ü� …üò

„²ì†ü»ù† °… ð»†ó ìþ|¬ø~. â±Ÿú ›Ž̄ {õèõò̂ ‹ú ô¶ýéú ì¥¿õæ–

Ú†‹ê {õ›ú …¶• …ì† ¬°¾~ {Œ~üê ìõðõì± ||)cM(|| ô ¬°¾~ �éþ|…¶}ý±ó

�ýõð~ ̈õ°¬û ‹± ¶éõèõ² ‹·ý†° Þî …¶•. ‹ñ†‹±…üò€ °ô½ ü†¬ º~û ‹† º±…üÈ

…Îí†ë º~û ¬° …üò „²ì†ü»ù† °…û ìñ†¶Œþ {»©ýÀ ¬…¬û ð»~.|

| �ýõð~²ðþ ì·}Ûýî …¶}ý±ó ‹± ‹†â†¹ ‹ú ô¶ýéú „Ò†²â±  SSPPKK|

‹±…¶†¹ â³…°ºù†ÿ ìõ›õ¬ ¬° ²ìýñú Þ†°ø†ÿ ì»†‹ú |]4[€ º±…üÈ �†üú|…ÿ

‹±…ÿ �éýí±º~ó �ýõð~ÿ …¶}ý±ó ¬°¶ý·}î „Ò†² â±ì†üþ �±¶õè×†–

¬°ðË± â±Ö}ú º~ ô Îõ…ìê ìõö÷± ‹± ìý³…ó �ýõð~ ²ðþ ‹±°¶þ º~. ‹~üò

{±{ý� Þú ÆŒÜ °ô½ „²ì†ü»þ üà Î†ìê ¬° ø± ²ì†ó ||)emit a ta rotcaf eno(|€

üà Î†ìê ìõö÷± {Óýý± ¬…¬û º~€ ¬° ¤†èþ Þú ¶†ü± Îõ…ìê ìõö÷± ÷†‹• ¬° ðË±

â±Ö}ú º~ð~. Îõ…ìê ìõö÷± ‹± ô…Þñ¼ ô| |̈õ…Á ›¯‹þ ì¥¿õë ‹ú {±{ý�

…øíý• ÎŒ†°{ñ~| |…²: „Ò†²â± )SPK(|€ ÒéË• ìõðõì± )…¶}ý±ó(€ ÒéË•

Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ )MDGEô BVD(€ ¬ì†ÿ ¤í†ï ô ²ì†ó

ô…Þñ¼.  |||

…÷± ìÛ~…° |„Ò†²â±

ìÇ†‹Ü ºßê 1€›Ž̄ ‹ùýñú ¬° ìÛ~…° g7|/0 …² |SPK| )21/1 ¬°¾~( ‹~¶•

ìþ|„ü~. …Ö³…ü¼ ‹ý»}± |„Ò†²â±€ øî ‹†²¬û Þê ô…Þñ¼ ôøî ìý³…ó ›Ž̄ °…

Þ†ø¼ ìþ|¬ø~. ‹† |„Ò†²â± Þí}± …² 80/0 ¬°¾~ ô…Þñ¼ …ðœ†ï ðíþ|ºõ¬.

øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ìÛ~…° „Ò†²â± ¬°¾~ �ýõð~ ²ðþ

{† 1 ¬°¾~ |SPK| …Ö³…ü¼ ìþ|ü†‹~ ô ¬° 5/1 ¬°¾~ …Ö• ìþ|Þñ~ ô ¶�̧

÷†‹• ìþ|ºõ¬. Îé• …üò �~ü~û °… ìþ|{õ…ó ‹† {õèý~ øõìõ�éýí± ‹± …÷±

…Ö³…ü¼ ìý³…ó „Ò†²â± ì±‹õÉ ¬…ð·•. øõìõ�éýí±ø†üþ Þú {»ßýê

ìþ|ºõð~€ …â± ‹ú ô¶ýéú Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ ‹ú ¬…ï ðý×}ñ~ ‹± …÷±

º·}»õ ‹† ì}†ðõë ̈†°ž ìþ|ºõð~. ‹† …Ö³…ü¼ ìÛ~…° „Ò†²â±€ ìÛ~…° ›Ž̄

{õèõò̂ ðý³ ‹ú ¬èýê ‹ý»}± º~ó �ýõð~ø†ÿ Î±Âþ ‹ýò ²ðœý±ø† …Ö³…ü¼

ìþ|ü†‹~. 

|

…÷± ìÛ~…° ìõðõì±

‹±…¶†¹ {œ±‹ú ‹~¶• „ì~û ¬° …üò �µôø¼€ ìÛ~…° ‹ùýñú …¶}ý±ó ¬°

ô…Þñ¼ �éýí±º~ó �ýõð~ÿ „ó ‹± ‹†â†¹€ ìÏ†¬ë 6/51 ¬°¾~ ô²ðþ …¶•

)ºßê 2(. ‹ú …²…ÿ …Ö³ô¬ó ìÛ~…° ìõðõì±€ …‹}~… …²¬ü†¬ ›³þ̂ ¬° ¬°¾~

�éýí± ì}¿ê º~û ‹ú ‹·}± ô øí¡ñýò …Ö³…ü¼ ¬° {õ°ï ì»†ø~û ìþ|ºõ¬. ‹ú

…²…ÿ …Ö³ô¬ó ìÛ~…° ‹ý»}±ÿ ìõðõì±€ ìÛ~…° �ýõð~¨õ°¬âþ ÷†‹• ì†ð~û ô

{õ°ï Þ†ø¼ ìþ|ü†‹~. Îé• …üò …Ö³…ü¼ ô {̃Œý• ¬° �ýõð~ ̈õ°¬âþ€

{»ßýê øõìõ�éýí± ¬° ¬°¾~ø†ÿ ²ü†¬ ìõðõì± …¶•. Þ†ø¼ ›Ž̄

{õèõò̂ ðý³ ð»†ó|¬øñ~û {»ßýê øõìõ�éýí± ‹† ¬°¾~ø†ÿ ²ü†¬ …¶•.

ºßê 1 - {Óýý±…– ¬°¾~ �éþ|…¶}ý±ó �ýõð~¨õ°¬û ô ìý³…ó ›Ž̄ {õèõò̂

)g/g(‹ú …²…ÿ ìÛ~…° „Ò†²â± SPK‹ß†°°Ö}ú.

ºßê 2 - {Óýý±…– ¬°¾~ �éþ|…¶}ý±ó �ýõð~¨õ°¬û ô {õ°ï ì¥¿õë ¬°

{õèõò̂ ‹ú …²…ÿ ìÛ~…° ìõðõì± ‹ß†°°Ö}ú.



|…÷±ìÛ~…° Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ|

„²ì†ü»ù†ÿ …ðœ†ï º~û ¬° Òý†Ž Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ )°¬üØ 1ô2€

›~ôë 2( ‹† ô›õ¬ �ýõð~²ðþ Ú†‹ê ÚŒõë€ ì¥¿õæ{þ ‹† ̈õ…Á ›¯‹þ Þî

…üœ†¬ Þ±¬. ðß}ú ìùî …üò …¶• Þú ìÛ~…° ²ü†¬ÿ øõìõ�éýí± )�éþ|…¶}ý±ó( ¬°

…üò „²ì†ü»ù† {»ßýê ìþ|ºõ¬ )øõìõ�éýí± …¶}ý±ó ‹ú ô¶ýéú øí³¬ó ¬°

{õèõò̂ ô ¶�̧ ¾†Ù Þ±¬ó ›~… º~(. ¬° ìœ†ô°– Î†ìê …üœ†¬ �ýõð~ø†ÿ

Î±Âþ ìÛ~…° øõìõ�éýí± ð†Ÿý³ )6-4 ¬°¾~( …°²ü†‹þ â±¬ü~ ô º†ü~ ‹ú øíýò

¬èýê€ ›Ž̄ {õèõò̂ øíú ì¥¿õæ– )‹œ³ ìõ°¬ °¬üØ 6( …Ö³…ü¼ ü†Ö}ú

…¶•. ‹† ‹±°¶þ ð}†ü� ¤†¾ê ìÛ~…° ‹ùýñú g5/0 )87/0 ¬°¾~( ‹±…ÿ Î†ìê

…üœ†¬ �ýõð~ø†ÿ Î±Âþ |MDGEìÛ~…° g1/0 )51/0 ¬°¾~( ‹±…ÿ Î†ìê …üœ†¬

�ýõð~ø†ÿ Î±Âþ |BVD| )ºßê 3( ‹~¶• „ì~. øí†ó|Æõ° Þú …² ºßê 3 ô

›~ôë 2 �ý~…¶•€ °Ö}†° ¬ô Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ Þ†ìç_ ì}×†ô– …²

øî …¶•. °Ö}†° ||MDGE| )›~ôë 2( øí†ó …¶• Þú ¬° ìÛ†æ– ‹ú „ó …º†°û

º~û …¶• ôèþ °Ö}†° |BVD| )ºßê 3( ð†ºñ†̈}ú …¶•. ¬° ìõ°¬ ||MDGE| ‹†

…Ö³…ü¼ ìÛ~…° Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ€ ìÛ~…° �ýõð~¨õ°¬âþ€ …Ö³…ü¼

ô ¶�̧ Þ†ø¼ ìþ|ü†‹~. …üò …Ö³…ü¼€ ð»†ó|¬øñ~û …Ö• ìÛ~…° øõìõ�éýí±

…¶•. Îé• Þ†ø¼ {õ°ï …Ö³…ü¼ Ÿã†èþ �ýõð~ø†ÿ Î±Âþ …¶• Þú …÷±ÿ

ºñ†̈}ú º~û …¶•. …üò ¬ô °ôð~ ‹±…ÿ ¶†ü± Îõ…ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ

ðý³ ì»†ø~û º~û …¶• ]6[|.|| …Ö³…ü¼ ìÛ~…° …üò Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ

¬° ð†¤ýú ÒéË• ¾×± {† ¬ô ¬°¾~€ {Û±üŒ†_ ¬° ìÛ~…° �ýõð~ ̈õ°¬âþ ‹þ …÷±

…¶•€ ¬° ¤†èþ Þú ‹± ìý³…ó {õ°ï …÷±ÿ Þ†ìç_ ìÏßõ¹ ¬…°¬. |

…÷± ¬ì† ô ²ì†ó �éýí±º~ó

ºßéù†ÿ 4 …èØ ô Ž ‹ú {±{ý� …÷± ¬ì†ÿ ¤í†ï ô ²ì†ó ô…Þñ¼ °… ‹± ìý³…ó

�ýõð~ ̈õ°¬âþ ô ›Ž̄ {õèõò̂ ‹ú ô¶ýéú ì¥¿õæ– ð»†ó ìþ|¬ø~. ‹± …üò

…¶†¹€ ¬ì†ÿ Co08 ô²ì†ó h1 ‹ú Îñõ…ó ìÛ†¬ü± ‹ùýñú ‹±…ÿ …üò ô…Þñ¼ ‹±â³ü~û

º~. …² …ÆçÎ†– ‹~¶• „ì~û ‹±…ÿ ‹±°¶þ …÷± ¬ì† ‹± �ýõð~¨õ°¬âþ ô ›Ž̄

{õèõò̂€ ì»†ø~û ìþ|ºõ¬ °ôð~ÿ …Ö³…ü»þ ô Þ†ø»þ ¬° ìý³…ó

�ýõð~¨õ°¬âþ ô›õ¬ ¬…°¬ Þú °ôð~ …Ö³…ü»þ ì±‹õÉ ‹ú {†‡ìýò …ð±ÿ́

ÖÏ†ë|¶†²ÿ æ²ï ‹±…ÿ …ðœ†ï ô…Þñ¼ …¶•. ¬° ìñ¥ñþ ²ì†ó€|  |�ýõð~¨õ°¬âþ

¬° ²ì†ó ¤~ô¬ nim06||€ …Ö³…ü¼ ð»†ó ìþ|¬ø~ ô ¶�̧ ÷†‹• ‹†Úþ ìþ|ì†ð~ Þú

ð»†ó ¬øñ~û …üò ìÇé� …¶• Þú ô…Þñ¼ {† h 1 Þ†ìê ìþ ºõ¬ ô ²ì†ó ‹ý»}±

…÷±ÿ ‹± ‹†²¬û ô…Þñ¼ ð~…°¬. Þ†ø¼ {õ°ï ‹ú …²…ÿ ¬ì† ô ²ì†ó ô…Þñ¼ °…

ìþ|{õ…ó ‹ú {©±ü� …Þ·†ü»þ ²ðœý± �éþ|¶†Þ†°ü~ ô øí¡ñýò {Œ©ý± …¤}í†èþ

ô ›³þ̂ …¶}ý±ó ô ̈†°ž º~ó ›³þ̂ ô {~°üœþ …² ¬ø†ðú ìŒ±¬ ð·Œ• ¬…¬.
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›~ôë 2 - ‹ùýñú|¶†²ÿ ìÛ~…° Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ MDGE¬° �éýí±º~ó �ýõð~ÿ …¶}ý±ó ‹± ‹†â†¹)…èØ(ô ìÛ~…° ›Ž̄ ì¥¿õë.

)…èØ(  ìÛ~…° ‹†â†¹ g0/3€ …¶}ý±ó g0/01 )6/51 ¬°¾~(€ „Ò†²â± SPKg7/0 )90/1 ¬°¾~( ô ¬ì†ÿ ¤í†ï ô…Þñ¼ Co08 ô ²ì†ó ô…Þñ¼h1 …¶•. ¬…¬û|ø†ÿ �ýõð~²ðþ ì±‹õÉ ‹ú ì¥¿õæ–

°¬üØ 1| ô 2 {Û±üŒþ …¶•€ ²ü±… ìÛ~…° Ú†‹ê {õ›ú øõìõ�éýí± {»ßýê º~û ›~…¶†²ÿ ð»~.

)Ž( ²ì†ó ô…Þñ¼ h2 …¶•.

›Ž̄ {õèõò̂€ )g/g( no-ddA

)%( 

rG

)%( 

Y

)%( 

cT

)%( 

cM

)%( 

MDGE

)¬°¾~ ô²ðþ(
°¬üØ

0/3

9/3

8/3

7/5

0/7

9/1

5/07

5/27

7/46

4/27

4/57

3/67

3/933

3/463

3/382

3/263

3/704

7/224

3/87

1/48

9/46

7/18

5/09

6/09

8/101

3/901

1/48

5/501

4/611

3/511

8/17

3/97

4/45

4/67

8/78

0/88

0

0

g01/0)51/0 ¬°¾~(

g03/0)64/0 ¬°¾~(

g05/0)87/0 ¬°¾~(

g00/1)45/1 ¬°¾~(

1

2)Ž(

3

4

5 

6

ºßê 3 - {Óýý±…– ¬°¾~ �éþ|…¶}ý±ó �ýõð~¨õ°¬û ô {õ°ï ì¥¿õë ¬°

{õèõò̂ ‹ú …²…ÿ …¶}×†¬û …² Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ BVD‹ú ô¶ýéú

„Ò†²â±  SPK.
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ÆýØ|¶ñœþ

ºßê 5€ ÆýØ RITFÞõ�éýí± �ýõð~ÿ ¶éõèõ²|-|- �éþ|…¶}ý±ó °… ð»†ó

ìþ|¬ø~ Þú ìõöü~ ¶†̈}†° ºýíý†üþ „ó …¶•. �ýßù†ÿ 1-mc0711-0001||

ì±‹õÉ ‹ú …°{Ï†½ Þ»»þ �ýõð~ O-C¶†Þ†°ü~ÿ€ 1-mc2243| ||ì±‹õÉ‹ú

…°{Ï†½ Þ»»þ |HO| …èßéþ ¶†Þ†°ü~ÿ€ 1-mc6203 ì±‹õÉ ‹ú |H-C|

„°ôì†{ýà€ 1-mc1061| ì±‹õÉ ‹ú |C=C| ¤éÛú ‹ñ³ðþ ô 896 ô 1-mc657

ì»©¿ú ‹ñ³ó {à …¶}©çÖþ …¶•.|

ð}ýœú âý±ÿ

¬° …üò �µôø¼€ �ýõð~²ðþ …¶}ý±ó ‹± ‹†â†¶þ Þú …‹}~… „ì†¬û|¶†²ÿ º~û

‹õ¬ ìõ°¬ ‹±°¶þ „|²ì†ü»ã†øþ Ú±…° â±Ö•. |SPK| ‹ú Îñõ…ó |„Ò†²â±

ìñ†¶�€ MDGE| ‹ú Îñõ…ó Î†ìê …üœ†¬ �ýõð~ø†ÿ Î±Âþ ìñ†¶�

)BVD€ ¬° ìõ…°¬ÿ Þú …¶}¥ß†ï ð·Œþ ºŒßú �éýí± ì~ ðË± ‹†º~( …ð}©†Ž

º~. ìÛ†¬ü± ‹ùýñú ‹~¶• „ì~û ¬° º±…üÈ …Îí†ë º~û ¬° …üò ô…Þñ¼

ÎŒ†°{ñ~…²: ‹†â†¹ 7/4 ¬°¾~€ …¶}ý±ó 6/51 ¬°¾~€ ||MDGE87/0 ¬°¾~€

SPK||90/1 ¬°¾~€ ¬ì† C
o08€ ²ì†ó h1€ øí³ó ìß†ðýßþ �±ô…ðú|…ÿ ‹†

¶±Î• mpr004. ìÛ~…° ›Ž̄ {õèõò̂ …ð~…²û|âý±ÿ º~û ‹ú ô¶ýéú ðíõðú

{ùýú º~û ¬° …üò º±…üÈ 008 ¬°¾~ …¶•.
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-g-



149

ìõ…¬ ›†®Ž ì†üÏ†– øý~°ôÞ±‹ñþ€ Ú·í• ¬ôï: ¶ñ}³ ‹ùýñú Þõ�éýí± �ýõð~ÿ | ‹†â†¹ -ºŒßú ... ›Ï×± Öý±ô²ÿ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ø×~øî€ ºí†°û 3€ ì±¬…¬ -ºù±üõ° 3831 

ì±…›Ð

1. Omidian H., Zohuriaan-Mehr M.J. and Ghannadan M., Prepara-

tion and Identification of Styrene Based Oil Absorbent Resins,

Iran Polymer and Petrochemical Institute, Technical Report, 2000.

2. Zohuriaan-Mehr M.J., Ghannadan M. and Omidian H., Liquid

Hydrocarbon-Absorbents. 1. Preparation and Evaluation of

Styrenic Absorbents for Liquid Aromatic Hydrocarbons, Int. J.

Polym. Mater., 52, 153-161, 2003.

3. Hatton J.H., Liquid Hydrocarbon Absorbent Composition and

Method, US Pat. 5,021,390, 1991.

4. Hebeish A. and Guthrie J.T., The Chemistry and Technology of

Cellulosic Copolymers, Springer, Berlin, Chap. 3, 1981.

5. Hassanpour S., Radiation Grafting of Styrene and Acrylonitrile

to Cellulose and Polyethylene, Radiat. Phys. Chem., 55, 41-45,

1999.

6. Sarvi I., Synthesis of the Ion Exchanger Resins from Bagasse and

Investigation of Its Metal Ion absorption, MSc Thesis, Depart-

ment of Chemistry, Sharif University of Technology, 2002.

7. Robert Y.M. and Chandramouli P., Structure and Properties of

Cellulose Graft Copolymers, J. Appl. Polym. Sci., 12, 2549-

2562, 1968.

8. Hebeish A., Sisi F., Halwagy A., Kashouti M. and Omar H.,

Agricultural Wastes as a Base for Synthesis of Vinyl Polymer-

Cellulose Composites, Polym. Polym. Compos., 2, 377-385,

1994.

9. Viegkhou V., Loo-Teck N.G. and Garnett J.L., The Effect of

Additives on the Enhancement of Methyl Methacrylate Grafting

to Cellulose in the Presence of UV and Ionising Radiation, Radi-

at. Phys. Chem., 49, 595-602, 1997.

10. Nishioka N., Matsumoto K. and Kosai K., Homogeneous Graft

Copolymerization of Vinyl Monomers onto Cellulose in a

Dimethyl Sulfoxide-Paraformaldehyde Solvent II. Characteriza-

tion of Graft Copolymers, Polym. J., 15, 153-158, 1983.


