
P
oly(vinyl acetate) is synthesized via solution polymerization, and then it is

converted to poly(vinyl alcohol) by alkaline alcoholysis. The aim of the

work study was to investigate statistically the influence of reaction vari-

ables in vinyl acetate polymerization, the conversion of this monomer to polymer,

degree of branching of acetyl group in poly(vinyl acetate), as well as the molecu-

lar weight of poly(vinyl alcohol), using Taguchi experimental design approach.

The reaction variables were polymerization time, molar ratio of initiator to

monomer, and volume ratio of monomer to solvent. The statistical analysis of vari-

ance of the results revealed that all factors have significantly influenced the con-

version and degree of branching. Volume ratio of monomer to solvent is the only

factor affecting the molecular weight of poly(vinyl alcohol), and has the greatest

influence on all responses. By increasing this ratio, the conversion, degree of

branching of acetyl group in poly(vinyl acetate), and molecular weight of

poly(vinyl alcohol) were increased. 
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¶±Î• ô…Þñ¼ …ð}Û†ë ‹ú �éýí± …¶•. ¬° …‹}~…ÿ �éýí±º~ó ²ðœý±ÿ ‹ú

¬èýê Þî ‹õ¬ó ¬°¾~ {Œ~üê ô Þî ‹õ¬ó ÒéË• �éýí±€ ¶±Î• ô…Þñ¼

…ð}Û†ë ‹ú �éýí± Þí}± …¶• ô ¬° ð}ýœú ¬° …‹}~…ÿ �éýí±º~ó€ �éýí±ÿ ̈Çþ

‹† ô²ó ìõèßõèþ ð·Œ}†_ ²ü†¬ {õèý~ ìþ|ºõ¬. ‹† �ý¼|°Ö• ô…Þñ¼ ô …Ö³…ü¼

ÒéË• �éýí±€ º~– ô…Þñ¼ …ð}Û†ë ‹ú �éýí± …Ö³…ü¼ ü†Ö}ú ô º±…üÈ ‹±…ÿ

º†̈ú|…ÿ|º~ó �éýí± {õèý~ÿ Ö±…øî ìþ|ºõ¬]|9€6[|. ‹ú ¬èýê �†ü~…°{± ‹õ¬ó

°…¬üß†ë …üœ†¬ º~û °ôÿ Þ±‹ò â±ôû …¶}ýê€ º†̈ú|ø† ‹ý»}± °ôÿ â±ôû

…¶}ýê …üœ†¬ ìþ|ºõð~ ô ¬° ðù†ü• ‹† …Ö³…ü¼ ²ì†ó �éýí±º~ó€ ¬°¾~

º†̈ú|…ÿ º~ó â±ôû …¶}ýê …Ö³…ü¼ ìþ|ü†‹~ ]|9[.  |

øí†ó|Æõ° Þú ¬° ºßê 4 ìç¤Ëú ìþ|ºõ¬€ …Ö³…ü¼ ²ì†ó �éýí±º~ó …²

4 ‹ú h|5 ð·Œ• ‹ú {Óýý± ²ì†ó …² 3 ‹ú h|4€ …÷± Þí}±ÿ ‹± ìÛ~…° º†̈ú|…ÿ

º~ó �éýí± ¬…°¬. …üò ¤†è• ‹† {õ›ú ‹ú …÷± ́ë ¬° ²ì†ó|ø†ÿ Æõæðþ|{±

ô…Þñ¼ )¬°¾~ {Œ~üê ‹ý¼ …² 05%( {õ›ýú ìþ|ºõ¬. ‹~üò {±{ý� Þú ‹ú

Îé• Þ†ø¼ ÒéË• ìõðõì± ð·Œ• ‹ú …‹}~…ÿ ô…Þñ¼ ô ðý³ â±…ð±ô º~ó

ì©éõÉ ô…Þñ¼ )Þí}± º~ó {¥±á ¬°º• ìõèßõë|ø†(€ ¶±Î• ‹±̈õ°¬

°…¬üß†ë|ø† ‹† ìõðõì±ø† ô ¬°º• ìõèßõë|ø† Þñ~{± ìþ|ºõ¬. ¬° ð}ýœú€

º†̈ú|…ÿ º~ó ¬° ²ì†ó|ø†ÿ …ð}ù†üþ ô…Þñ¼ ¶±Î• Þí}±ÿ ¬…°¬.

‹† …Ö³…ü¼ ÒéË• „Ò†²â± ‹ú ¬èýê …Ö³…ü¼ ÒéË• °…¬üß†ë „²…¬ ¬°

¶†ì†ðú �éýí±º~ó ô �†ü~…°{± ‹õ¬ó °…¬üß†ë …üœ†¬ º~û °ôÿ â±ôû …¶}ýê

�éþ)ôüñýê|…¶}†–( ð·Œ• ‹ú Þ±‹ò|ø†ÿ ²ðœý± …¾éþ€ ìÛ~…° º†̈ú|…ÿ

|º~ó â±ôû …¶}ýê …Ö³…ü¼ ìþ|ü†‹~ Þú …üò �~ü~û °… ìþ|{õ…ó ¬° ºßê 5

ì»†ø~û Þ±¬. øí†ó|Æõ° Þú ÚŒç_ â×}ú º~€ ‹ú ¬èýê Þ†ø¼ ‹†²¬øþ „Ò†²â±

‹† {Óýý± ¶Ç¦ …üò Î†ìê …² 2 ‹ú 3 ìÛ~…° º†̈ú|…ÿ º~ó â±ôû …¶}ýê {ñù† ‹ú

ìÛ~…° ‹·ý†°Þíþ {Óýý± Þ±¬û …¶•.

‹† …Ö³…ü¼ ÒéË• ìõðõì± ¬° ¶†ì†ðú �éýí±º~ó ‹† {õ›ú ‹ú ºßê 3

ìÛ~…° {Œ~üê …Ö³…ü¼ ü†Ö}ú ô ¬° ð}ýœú ÒéË• �éýí± ¬° ì¥ýÈ ô…Þñ¼

…Ö³…ü¼ ìþ ü†‹~. ø±Ÿú ÒéË• �éýí± ¬° ¶†ì†ðú ‹ý»}± ‹†º~€ ô…Þñ¼ …ð}Û†ë

²ðœý± ‹ú �éýí± ‹ý»}± …ðœ†ï ìþ|ºõ¬. ¬° ð}ýœú€ º†̈ú|…ÿ º~ó �éýí± ô

â±ôû …¶}ýê ‹ý»}± …{×†Ý ìþ|…Ö}~ )ºßê 5(.

‹† {õ›ú ‹ú ìÏ†¬èú …°…̂ú º~û {õ¶È Öéõ°ÿ )ìÏ†¬èú )6(( ì±‹õÉ ‹ú

ºßê3 -…÷± ð·Œ• ¤œíþ ìõðõì± ‹ú ¤çë ‹± ¬°¾~ {Œ~üê

ôüñýê|…¶}†–.

ºßê 4 -…÷± ²ì†ó �éýí±º~ó ‹± ¬°¾~ º†̈ú|…ÿ º~ó â±ôû …¶}ýê

ì±‹õÉ ‹ú �éþ)ôüñýê|…¶}†–(.

]P][M[kR p,trp,tr

•
=

)5(

›~ôë 5 -{¥éýê ô…°ü†ð̧ ‹±…ÿ …÷± Îõ…ìê ‹± ¬°¾~ º†̈ú|…ÿ º~ó â±ôû …¶}ýê ì±‹õÉ ‹ú �éþ|ôüñýê …¶}†–.

¬°¾~ …÷± ›íÐ ̈†èÀ …÷± |ð·Œ• F ô…°ü†ð̧ ìœíõÑ ì±‹Ï†– ¬°›ú „²…¬ÿ Î†ìê

230/11

528/5

623/77

718/5

00/001

202/231

308/96

485/629

--

--

885/8

600/5

381/45

--

--

218/47

216/34

300/274

017/8

--

426/941

522/78

600/449

124/71

972/8911

2|

2|

2|

2|
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‹±°¶þ …÷± Îõ…ìê ô…Þñ¼ ‹± �éýí±º~ó ¬° ì¥éõë ôüñýê|…¶}†– ô ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( ‹† ...…ìý± ¤·ýò ðõ…°Ÿý†ó|€ ¶Ïý~ ìõ¶þ ²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 5€ „®° ƒƒ ¬ÿ 8831 348

Ÿã†èþ …{¿†æ– ¬° �éýí±º~ó ²ðœý±ÿ ìþ|{õ…ó ‹ú °…‹Çú ì·}Ûýî ìÛ~…°

{Œ~üê ôüñýê|…¶}†– ‹† ìÛ~…° º†̈ú|…ÿ º~ó �éýí± {õèý~ÿ �þ|‹±¬]|6[|:

¬° …üò ìÏ†¬èú€Ÿã†èþ …{¿†æ–€ PC| ÷†‹• …ð}Û†ë ‹ú �éýí±

)pk/p,rtk=PC(| ô x| ìÛ~…° {Œ~üê ôüñýê…¶}†– …¶•. ÆŒÜ …üò ìÏ†¬èú ‹†

…Ö³…ü¼ ¬°¾~ {Œ~üê€ Ÿã†èþ …{¿†æ– …Ö³…ü¼ ìþ|ü†‹~.

¬° ¶†ì†ðú �éýí±º~ó ²ðœý±ÿ ôüñýê|…¶}†– ÷†‹• …ð}Û†ë ‹ú �éýí±€

ð·Œ• ‹ú ¶†ü± ¶†ì†ðú|ø†ÿ �éýí±º~ó ‹³°å|{± …¶•. ‹ú øíýò ¬èýê ¬°

…üò ¶†ì†ðú€ …ð}Û†ë ‹ú �éýí± …øíý• ‹ý»}±ÿ ¬…°¬]|9[|. ‹ú Îñõ…ó ì˜†ë€

ìÛ†ü·ú ÷†‹•|ø†ÿ …ð}Û†ë ‹ú �éýí± ¬° ¶†ì†ðú|ø†ÿ �éýí±º~ó ôüñýê|…¶}†–€

…¶}ý±ó ô ì}ýê|ì}†Þ±üç– ð»†ó ìþ|¬ø~€ pC| ÷†‹•|ø†ÿ …ð}Û†ë ‹±…ÿ

¶†ì†ðú �éýí±º~ó ôüñýê|…¶}†– …² ì±{Œú 3-01 ô ‹±…ÿ �éýí±º~ó …¶}ý±ó ô

ì}ýê|ì}†Þ±üç– …² ì±{Œú 4-01 …¶• ]|9[.

‹±°¶þ …÷± Îõ…ìê ‹± ô²ó ìõèßõèþ �éþ)ôüñýê …èßê(

‹† …¶}ñ†¬ ‹ú ð·Œ• F| ¬° {¥éýê ô…°ü†ð̧ ì±‹õÉ ‹ú …÷± Îõ…ìê ‹± ô²ó

ìõèßõèþ �éþ)ôüñýê|…èßê(€ )›~ôë 6 ( ìþ {õ…ó ‹ú …øíý• ð·Œþ Îõ…ìê ‹±

ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( �þ  ‹±¬. ÆŒÜ …üò ð}†ü� ¬° ¤†èþ Þú ð·Œ•

¤œíþ ìõðõì± ‹ú ¤çë ‹ý»}±üò …÷± °… ‹± ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê(

¬…°¬€ ²ì†ó ô…Þñ¼ {Œ~üê ôüñýê|…¶}†– …÷±ÿ ‹± ô²ó ìõèßõèþ �éýí± ðù†üþ

)AVP(| ð~…°¬. ‹† …Ö³…ü¼ ²ì†ó �éýí±º~ó ìÛ~…° º†̈ú|ø†ÿ …üœ†¬ º~û

°ôÿ â±ôû …¶}ýê �éþ)ôüñýê|…¶}†–( …Ö³…ü¼ ìþ|ü†‹~ ô ‹†Î™ …Ö³…ü¼ ô²ó

ìõèßõèþ �éþ)ôüñýê|…¶}†–( ìþ|ºõ¬.

‹† ¾†‹õðþ º~ó �éþ)ôüñýê|…¶}†–(€ â±ôû øý~°ôÞ·þ ›†ÿ|â³üò â±ôû

…¶}ýê �éþ)ôüñýê|…¶}†–( º~û ô ¬° ð}ýœú º†̈ú|ø†ÿ …üœ†¬ º~û °ôÿ â±ôû

…¶}ýê …² ²ðœý± …¾éþ ›~… ìþ|ºõ¬ ]|9[|. ‹ú øíýò ¬èýê € ²ì†ó �éýí±º~ó

ôüñýê|…¶}†– …÷± Ÿñ~…ðþ ‹± ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( ð~…°¬.

…â±Ÿú ìÛ~…° ð·Œ• F‹±…ÿ Î†ìê ð·Œ• ìõèþ „Ò†²â± ‹ú ìõðõì±

…ð~Þþ Þí}± …² 4 …¶•€ ‹ñ†‹±…üò …÷± „ó ‹± ô²ó ìõèßõèþ AVP| Þî …¶•€

ôèþ øí†ó|Æõ° Þú ¬° ºßê 7 ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼ ÒéË• „Ò†²â±

¬° ô…Þñ¼ {õèý~ �éþ)ôüñýê|…¶}†–(€ ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê(

Þ†ø¼ ìþ|ü†‹~. …üò �~ü~û °… ìþ|{õ…ó ‹† …Ö³…ü¼ ÒéË• °…¬üß†ë „²…¬ ¬°

ì¥ýÈ ô…Þñ¼ ô ¬° ð}ýœú …Ö³…ü¼ ¶±Î• ô…Þñ¼|ø†ÿ …̈}}†ï {õ›ýú Þ±¬.

…üò …ì± ‹†Î™ ìþ|ºõ¬€ ô²ó ìõèßõèþ �éýí± Þ†ø¼ ü†‹~.  |

¬° ºßê 8 ìç¤Ëú ºõ¬€ ‹† …Ö³…ü¼ ÒéË• ìõðõì± ¬° ¶†ì†ðú

�éýí±º~ó ôüñýê|…¶}†–€ ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( …Ö³…ü¼ ü†Ö}ú

ρ

ºßê 5 -…÷± ð·Œ• ìõèþ „Ò†²â± ‹ú ìõðõì± ‹± ¬°¾~ º†̈ú|…ÿ º~ó

â±ôû …¶}ýê ì±‹õÉ ‹ú �éþ)ôüñýê|…¶}†–(.

ºßê 6 -…÷± ð·Œ• ¤œíþ ìõðõì± ‹ú ¤çë ‹± ¬°¾~ º†̈ú|…ÿ º~ó

â±ôû …¶}ýê ì±‹õÉ ‹ú �éþ)ôüñýê|…¶}†–(.  |

›~ôë 6- {¥éýê ô…°ü†ð̧ ‹±…ÿ …÷± Îõ…ìê ‹± ô²ó ìõèßõèþ �éþ) ôüñýê|…èßê(.

¬°¾~ …÷± ›íÐ ̈†èÀ …÷± |ð·Œ• F ô…°ü†ð̧ ìœíõÑ ì±‹Ï†– ¬°›ú „²…¬ÿ Î†ìê

00/ 00|

447/ 5|

541/ 48|

111/ 01|

00/001

00/0|

88212486|

0571542|

-|

-

908/ 0|

361/ 3|

207/ 23|

-

-

84899721|

89902005|

922630715|

-|

-

69699552|

799140001|

95427043|

90702613|

-

2|

2|

2|

2|
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‹±°¶þ …÷± Îõ…ìê ô…Þñ¼ ‹± �éýí±º~ó ¬° ì¥éõë ôüñýê|…¶}†– ô ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( ‹† ... …ìý± ¤·ýò ðõ…°Ÿý†ó|€ ¶Ïý~ ìõ¶þ ²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 5€ „®° ƒƒ ¬ÿ 8831 

…¶•. …÷± ²ü†¬ ð·Œ• ìõðõì± ‹ú ¤çë ‹± ô²ó ìõèßõèþ Î~¬ÿ

�éþ)ôüñýê|…èßê(€ ‹ú ¶†¬âþ ‹† {õ›ú ‹ú ìÏ†¬èú ºñ†̈}ú º~û )7( Ú†‹ê

{õ›ýú …¶•:

ÆŒÜ …üò ìÏ†¬èú ‹† …Ö³…ü¼ ð·Œ• ¤œíþ ìõðõì± ‹ú ¤çë ¬° �éýí±º~ó

ôüñýê|…¶}†–€ ð·Œ• ìõèþ „ðù† )]S[ / ]M[(| øî ²ü†¬ º~û ô ¬° ð}ýœú ¬°›ú

�éýí±º~ó ²ðœý± …¾éþ ¬° �éþ)ôüñýê|…¶}†–( …Ö³…ü¼ ìþ|ü†‹~ Þú �̧ …²

¾†‹õðþ º~ó ìñœ± ‹ú {õèý~  AVP| ‹† ô²ó ìõèßõèþ ²ü†¬ ìþ|ºõ¬ ]|6[|.  |

Îõ…ìê ̈Ç†

üßþ …² ìùî|{±üò ì³…ü†ÿ …¶}×†¬û …² °ô½ Æ±…¤þ „²ì†ü¼|ø† {Ïýýò ìÛ~…°

¨Ç† ¬° {¥éýê ð}†ü� …¶•. ‹ú Æõ° Þéþ€ ¬° °ô½ {†âõŸþ ìÛ~…° ̈Ç†ÿ

â³…°½ º~û ¬° ›~ôë AVONA| ð†ºþ …² üà ü† Ÿñ~ Îõ…ìê ²ü± …¶•:

- …÷± Îõ…ìê ì¥ýÇþ Þñ}±ë ð»~û )Îõ…ìê …üœ†¬ …Ò}»†½(€  |

- …÷± Îõ…ìéþ Þú ¬° Æ±…¤þ „²ì†ü¼|ø† è¥†Í ð»~û …¶• )…² ›íéú ¶†ü±

Îõ…ìê ô…Þñ»þ ü† ‹±øî Þñ¼ ‹ýò Îõ…ìê ìõ›õ¬( ô

-  ̈Ç†ÿ {¿†¬Öþ ¬° „²ì†ü¼.

|øí†ó|Æõ° Þú ¬° ›~ôë|ø†ÿ 4 {† 6 ìç¤Ëú ìþ|ºõ¬€ ìÛ~…° ̈Ç†ÿ Þê

)º†ìê ø± ¶ú ìõ°¬ ü†¬º~û( ¬° ‹±°¶þ ìÛ~…° …÷± Îõ…ìê ‹± ¬°¾~ {Œ~üê

ô ðý³ ¬°¾~ º†̈ú|…ÿ º~ó â±ôû …¶}ýê ì±‹õÉ ‹ú �éþ)ôüñýê|…¶}†–(

¤~ô¬ 5 ¬°¾~ ô ‹±…ÿ …÷± Îõ…ìê ‹± ô²ó ìõèßõèþ �éþ) ôüñýê|…èßê(

¤~ô¬ 01 ¬°¾~ …¶•.  …üò ‹~…ó ìÏñþ …¶• Þú â±Ÿú ¬° ðË± ðã±Ö}ò

Îõ…ìê ¬üã± …² ›íéú ‹±øî|Þñ¼|ø† ̈Ç†ÿ Ÿñ~…ó ²ü†¬ÿ °… ¬° ì¥†¶Œ†–

ô…°¬ ðß±¬û …¶•€ ôèþ ¬° …¬…ìú …üò �µôø¼ è¥†Í Þ±¬ó …üò Îõ…ìê …²

…‹}~… ¬° Æ±…¤þ „²ì†ü¼|ø† ìþ|{õ…ð~ ìñœ± ‹ú ð}†ü� ¬ÚýÜ|{±ÿ ºõ¬.

{Ïýýò ¬°¾~ „Ž|Þ†Ö•

‹ú ìñËõ° ‹±°¶þ ¶†̈}†° ô {Ïýýò ¬°¾~ „Ž|Þ†Ö• �éþ)ôüñýê|…èßê( …²

ÆýØ|¶ñœþ ²ü±Ú±ì³ {Œ~üê Öõ°üú …¶}×†¬û º~. ‹ú Æõ° ðíõðú ÆýØ|ø†ÿ

ì±‹õÉ ‹ú ðíõðú|ø†ÿ cAVP| ô AVP| ì±‹õÉ ‹ú „²ì†ü¼ 1 )Þú ¬…°…ÿ

‹ý»}±üò ô²ó ìõèßõèþ ¬° ›~ôë 3 ø·}ñ~( ‹ú {±{ý� ¬° ºßê|ø†ÿ 9 ô

01 ð»†ó ¬…¬û º~û …¶•.

â±ôû|ø†ÿ Þ±‹õðýê ¬° �éþ)ôüñýê …¶}†–( øíý»ú üà ›Ž̄ Úõÿ ¬°

ì¥~ô¬û 0071 {† 1-mc|0571 ð»†ó ìþ|¬ø~ Þú …² …°{Ï†½|ø†ÿ Þ»»þ -

¨í»þ �ýõð~ O=C| ð†ºþ ìþ|ºõ¬ )ºßê01(. …¶}±ø† ›Ž̄ º~ü~ÿ ¬°

ì¥~ô¬û 0021 {† 1-mc0031 ðý³ ð»†ó ìþ|¬øñ~ ]|51[|. ›Ž̄|ø†ÿ Þ»»þ

HC| ô 2HC| ìÏíõæ_ ¬° ì¥~ô¬û 0482 {† 1-mc0003 Ú±…° ìþ|âý±¬.

øî|Ÿñýò€ �ýà …üœ†¬ º~û ¬° ì¥~ô¬û 1-mc0051-0031 ð†ºþ …² {Óýý±

ºßê è±²ºþ 2HC/HC| …¶• ]|61[.

ºßê7 -…÷± ð·Œ• ìõèþ „Ò†²â± ‹ú ìõðõì± ¬° �éýí±º~ó ôüñýê|…¶}†– ‹±

ô²ó ìõèßõèþ Î~¬ÿ �éþ)ôüñýê …èßê(.

ºßê8 -…÷± ð·Œ• ¤œíþ ìõðõì± ‹ú ¤çë ¬° �éýí±º~ó ôüñýê|…¶}†–

‹± ô²ó ìõèßõèþ Î~¬ÿ �éþ)ôüñýê|…èßê(.

ºßê 9 -ÆýØ ²ü±Ú±ì³ {Œ~üê Öõ°üú ì±‹õÉ ‹ú �éþ)ôüñýê|…¶}†–(

|{õèý~ÿ ¬° „²ì†ü¼ 1.
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‹±°¶þ …÷± Îõ…ìê ô…Þñ¼ ‹± �éýí±º~ó ¬° ì¥éõë ôüñýê|…¶}†– ô ô²ó ìõèßõèþ �éþ)ôüñýê|…èßê( ‹† ...…ìý± ¤·ýò ðõ…°Ÿý†ó|€ ¶Ïý~ ìõ¶þ ²…¬û

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 5€ „®° ƒƒ ¬ÿ 8831 350
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