
ì±{Ãþ ¤†›ý†ó*€ ìù~ÿ °…¶}ãõ

…¾×ù†ó€ ¬…ð»ã†û …¾×ù†ó€ ¬…ð»ß~û Îéõï€ â±ôû ºýíþ€ ¾ñ~ôÝ �·}þ 14437-64718

¬°ü†Ö•:  41/11/78€ �̄ü±½: 3/3/88

{ùýú Öýéî �éþ|ôüñýê ‹õ{ý±…ë ô ‹±°¶þ ̈õ…Á ìß†ðýßþ ô

º×†Öý• ðõ°ÿ „ó

�éþ ôüñýê ‹õ{ý±…ë€

�éþ ôüñýê …èßê€ ºý»ú …üíñþ€

¨õ…Á ìß†ðýßþ€

º×†Öý•

Ÿßý~û

ô…́û||ø†ÿ Þéý~ÿ 

ìœéú Îéõï ô {ßñõèõÿ́ �éýí±€

¶†ë ‹ý·• ô ¬ôï€ ºí†°û 2€

¾×¥ú 131-521€ 8831

5523-6101 : NSSI 

¬° …üò �µôø¼€ �éþ|ôüñýê ‹õ{ý±…ë ¬° Ö±…üñ~ „‹þ …² ô…Þñ¼ {±…Þíþ �éþ|ôüñýê|…èßê ô ‹õ{†ð†ë ¬° ìœ†ô°– …ìõè·ýõó|Þññ~û ô ¬° ì¥ýÈ …¶ý~ÿ {ùýú

º~. �éýí± ¤†¾ê ‹ú Þíà °ô½|ø†ÿ ÆýØ|¶ñœþ ²ü±Ú±ì³€ â±ì†ô²ó|¶ñœþ ô â±ì†ô²ó|¶ñœþ {×†Âéþ ºñ†¶†üþ º~. ¬°¾~ â±ôû ôüñýê|…èßê

¬° �éþ|ôüñýê ‹õ{ý±…ë ‹ú °ô½ ºýíý†üþ ô ìÇ†‹Ü ‹† …¶}†ð~…°¬ ìÏýò º~. �õ¬° �éþ|ôüñýê|‹õ{ý±…ë ‹† 52 ¬°¾~ ô²ðþ â±ôû ôüñýê|…èßê ‹ú Þíà

ð±ï|Þññ~û|ø†ÿ ¬…°…ÿ ¬ì†ÿ ›õ½ ²ü†¬ ‹† …¶}×†¬û …² �±¹ â±ì†üþ ô Ú†è� „èõìýñýíþ ‹ú Öýéî Ú†‹ê …¶}×†¬û ¬° ¶†̈• ºý»ú|ø†ÿ …üíñþ {Œ~üê º~.

‹±…ÿ …üò ìñËõ°€ ð±ï|Þññ~û|ø†ÿ ‹ý̧)2-…{ýê øã³üê( Ö}†æ– )POD( ô ‹ý̧)2-…{ýê øã³üê( {±Ö}†æ– )PTOD( ‹ú ºßê „ì†¬û ̈±ü~…°ÿ º~.

ð±ï|Þññ~û |{±ÿ …{ýéò âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( )BGET( ¶ñ}³ ô …¶}×†¬û º~. ìÇ†èÏú ̈õ…Á ìß†ðýßþ ô ‹±°¶þ º×†Öý• ðõ°ÿ Öýéî|ø†ÿ

�éþ|ôüñýê ‹õ{ý±…ë {ùýú º~û ð»†ó ¬…¬€ Öýéî ¤†¾ê …² ì©éõÉ ¬ô ð±ï|Þññ~û BGET| ô POD| ‹† 03 ¬°¾~ ô²ðþ ô ð·Œ• 56 ‹ú 53 ̈õ…Á ìß†ðýßþ

ô º×†Öý• ðõ°ÿ ìÇéõ‹þ ¬…°¬.  |

Ú��ê ¬¶}±¹ ¬° ð»�ðþ:ri.ca.ippi.spij//:ptth

Polyvinyl butyral (PVB) was synthesized by condensation reaction of polyvinyl alcohol (PVA) with
butanal in aqueous medium containing an effective emulsifier and an inorganic acid as catalyst. The
product was characterized by, IR, TG and DTG techniques. Percentage of vinyl alcohol groups in the
PVB was determined by a chemical method according to a standard method. Some clear and soft
film samples containing the PVB and some high boiling point plasticizers were made by hot press.
For this purpose plasticizers such as bis(2-ethylhexyl)phthalate (DOP) and bis(2-ethylhexyl) tereph-
thalate (DOTP) were purchased and the triethylene glycol bis(2-ethylhexanoate) (TEGB) was syn-
thesized. The film samples containing 30 percent mixture of triethylene glycol bis(2-ethylhexanoate)
and bis (2-ethylhexyl)phthalate with ratio 65/35 showed some improved mechanical and optical
properties. 
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ºßê ì©éõÉ ‹† POD| ‹† 03 ¬°¾~ ô²ðþ …¶}×†¬û º~ Þú ð·Œ•|ø†ÿ

ô²ðþ …üò ð±ï|Þññ~û ‹† POD| ‹ú  {±{ý�07 ‹ú03€ 56 ‹ú 53 ô06 ‹ú 04 ‹õ¬.

ð}†ü� ô ‹¥™

ºñ†¶†üþ �éþ|ôüñýê|‹õ{ý±…ë  |

{»ßýê ¤éÛú ‹õ{ý±…ë ô ¶†ü± â±ôû|ø† ¬° …÷± …¶}†ë|¬…°º~ó

�éþ|ôüñýê|…èßê ‹† ÆýØ ²ü±Ú±ì³ {†‡üý~ º~ Þú ¬° ºßê 1 ì»†ø~û

ìþ|ºõ¬. â±ôû ‹õ{ý±…ë ¬° ð†¤ýú 1-mc6311 ì»†ø~û º~ Þú ¬° ÆýØ

²ü±Ú±ì³ �éþ|ôüñýê|…èßê ¬° ºßê 2 Ú†‹ê ì»†ø~û ðŒõ¬ ]61-41[.  |

ÆýØ|ø†ÿ AGT| ô GTD| �éþ|ôüñýê|…èßê ô �éþ|ôüñýê|‹õ{ý±…ë ¬°

ºßê 3 „ì~û …¶•. ¬° ÆýØ �éþ|ôüñýê|…èßê Þ†ø¼ ô²ó ¬°

¬ì†ÿC
o|582 ì»†ø~û º~ Þú ì±‹õÉ ‹ú â±ôû ôüñýê|…èßê …¶•. …üò

Þ†ø¼ ô²ó ¬° ÆýØ �éþ|ôüñýê|‹õ{ý±…ë {† ¤~ ²ü†¬ÿ …² ‹ýò °Ö}ú ô üà

Þ†ø¼ ô²ó ²ü†¬ ¬° ¬ì†ÿ C
o373 ì»†ø~û º~ Þú ì±‹õÉ ‹ú â±ôû

ºßê 1 -ÆýØ ²ü±Ú±ì³ �éþ|ôüñýê ‹õ{ý±…ë ¬° ¬ì†ÿ ì¥ýÈ.  

ºßê 2 -ÆýØ ²ü±Ú±ì³ �éþ|ôüñýê …èßê ¬° ¬ì†ÿ ì¥ýÈ.

ºßê 3 -ìñ¥ñþ|ø†ÿ AGT| ô GTD| ‹±…ÿ: )…èØ( �éþ|ôüñýê|…èßê

)AVP( ô )Ž( �éþ|ôüñýê ‹õ{ý±…ë )BVP(.
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‹õ{ý±…ë …¶• ]71[. …² „ó ›† Þú ¬° �éþ|ôüñýê|‹õ{ý±…ë â±ôû|ø†ÿ

øý~°ôÞ·þ ‹†Úþ ì†ð~û ‹ú Æõ° {¿†¬Öþ ‹ýò â±ôû|ø†ÿ ‹õ{ý±…ë {õ²üÐ

º~û|…ð~€ ‹ñ†‹±…üò€ �ýõð~ øý~°ô´ðþ …² ‹ýò °Ö}ú ô â±ôû …èßéþ ¬° ¬ì†ÿ

�†üýò|{±ÿ ð·Œ• ‹ú �éþ|ôüñýê|…èßê ̈†°ž º~û …¶•.

ºñ†¶†üþ ð±ï|Þññ~û| {±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–(

¬° ÆýØ RI| ð±ï|Þññ~û )ºßê 4( …°{Ï†½ Þ»»þ �ýõð~ O=C| …¶}±ÿ ¬°

1-mc7371€ …°{Ï†½ Þ»»þ �ýõð~ …{±ÿ ¬° 1-mc1711€ …°{Ï†½ Þ»»þ

�ýõð~ H-C| „èý×†{ýà ¬° 1-mc|4692€ …°{Ï†½ ̈í»þ 2HC| „èý×†{ýà ¬°

1-mc8541 ô …°{Ï†½ ̈í»þ 3HC| ¬° 1-mc3831 ì»†ø~û º~. …°{Ï†½

Þ»»þ HO| …èßéþ ì±‹õÉ ‹ú {±ÿ …{ýéò âéýßõë ¬° ÆýØ RIì»†ø~û

ð»~ Þú {†‡üý~ÿ ‹± ô…Þñ¼ Þ†ìê ìõ…¬ …ôèýú ‹õ¬.

ð}†ü� ¤†¾ê …² {ùýú Öýéî ‹† ð±ï|Þññ~û|ø†

ð±ï|Þññ~û  ‹ý̧)2-…{ýê øã³üê( {±Ö}†æ– ‹ú ¬èýê ¬…º}ò ¶†̈}†°

„°ôì†{ýà Ú†‹éý• …̈}çÉ ̈õ‹þ ‹† ²ðœý±ø†ÿ �éþ|ôüñýê|‹õ{ý±…ë

ð~…º•. …üò ð±ï|Þññ~û ¬° ¬ì†ÿ Ö±…üñ~ …² �éýí± ›~… º~û ô Öýéî ¤†¾ê

�̧ …² ¶±¬ º~ó ¤†è}þ ̈»à ô ºßññ~û ¬…º•. øî|Ÿñýò€ Öýéî ¤†¾ê

¬…°…ÿ Þý×ý• ô º×†Öý• ðõ°ÿ Þíþ ‹õ¬. ð±ï|Þññ~û ‹ý̧)2-…{ýê øã³üê(

Ö}†æ– ‹† ô›õ¬ ¬…º}ò ¶†̈}†° „°ôì†{ýà€ ‹ú ¬èýê ºŒ†ø• ¶†̈}†°ÿ ‹†

²ðœý±ø†ÿ �éþ|ôüñýê|‹õ{ý±…ë …̈}çÉ ð·Œ}†_ ̈õ‹þ ‹† „ó ¬…º•. ð±ï|Þññ~û

{±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( ‹ú ¬èýê ¬…º}ò ¶†̈}†°

„èý×†{ýà ‹ú ̈õ‹þ ‹† �éþ|ôüñýê|‹õ{ý±…ë ì©éõÉ º~ ô Öýéî ¤†¾ê Þý×ý•

ô º×†Öý• ðõ°ÿ ‹·ý†° ̈õ‹þ ¬…º•.

ð}†ü� ¤†¾ê …² ‹±°¶þ ̈õ…Á ìß†ðýßþ Öýéî �éýí±

Öýéî ø†ÿ �éþ|ôüñýê|‹õ{ý±…ë ‹† ¬°¾~ø†ÿ ô²ðþ ì}×†ô– …² ð±ï|Þññ~û|ø†

{ùýú ô ̈õ…Á ìß†ðýßþ „ðù† ‹† „²ìõó Þ»¼ ìÇ†èÏú º~. Öýéî|ø†ÿ

¤†¾ê …² ð±ï|Þññ~û {±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( º×†Öý•

ðõ°ÿ ô …Ö³…ü¼ Æõë ̈õ‹þ ð»†ó ¬…¬ð~. …ì†€ ìÛ†ôì• Þ»»þ …üò Öýéî ø†

Þî ‹õ¬. Öýéî|ø†ÿ ¬…°…ÿ ð±ï|Þññ~û ‹ý̧)2-…{ýê øã³üê( Ö}†æ– ìÛ†ôì•

Þ»»þ ‹·ý†° ²ü†¬ …ì† …Ö³…ü¼ Æõë Þî ð»†ó ¬…¬ð~. �̧ …² ìÇ†èÏú ̈õ…Á

ìß†ðýßþ ô º×†Öý• ðõ°ÿ Öýéî|ø†ÿ �éþ|ôüñýê|‹õ{ý±…ë ìÛ~…° ‹ùýñú

ð±ï|Þññ~û ¬° ¶†̈• Öýéî 03 ¬°¾~ ô²ðþ ìÏýò º~. ‹±…ÿ …üò Þú Öýéî

¤†¾ê ìÛ†ôì• Þ»»þ ô …Ö³…ü¼ Æõë ̈õ‹þ ¬…º}ú ‹†º~€ ì©éõÉ {±ÿ

…{ýéò âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( ô ‹ý̧ )2-…{ýê øã³üê( Ö}†æ– ‹ú

{±{ý� ‹† ð·Œ•  ô²ðþ 56 ‹ú 53 ‹ú Îñõ…ó ð±ï|Þññ~û ‹ú Þ†° °Ö• Þú ð}†ü�

¤†¾ê …² „²ìõó Þ»¼ ¬° ºßê 5 ô ›~ôë 1 ì»†ø~û ìþ|ºõ¬.

ºßê 4-ÆýØ ²ü±Ú±ì³ ð±ï|Þññ~û {±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê

øã³…ðõ…–( ¬° ¬ì†ÿ ì¥ýÈ.

ºßê 5 -ìñ¥ñþ {ñ¼ -…²¬ü†¬ Æõë Öýéî {ùýú º~û ‹† ì©éõÉ

ð±ï|Þññ~û|ø†ÿ {±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( ô POD| ‹† 03

¬°¾~ ô²ðþ ô ð·Œ• 56 ‹ú 53.

›~ôë 1 -ð}†ü� ¤†¾ê …² …ðœ†ï ¬ôì±{Œú „²ìõó Þ»¼ ‹±…ÿ Öýéî {ùýú

º~û ‹† 03 ¬°¾~ ô²ðþ …² ì©éõÉ ð±ï|Þññ~û|ø†ÿ BGET| ô POD| ‹†

ð·Œ•  56 ‹ú 53  )ðÛÇú ºß·• ô {·éýî üß·†ó ø·}ñ~(.

*…ð±ÿ́ ›Ž̄ º~û ‹ú ô¶ýéú ðíõðú ²ü± {ñ¼ ¬° ð†¤ýú Þ»·†ó.

ðý±ôÿ

Þ»»þ )N(

ìÛ~…° Þ»¼

ðíõðú )mm(

{ñ¼ Þ»»þ

)aPM(

…²¬ü†¬ Æõë

{† �†°âþ

)%(

ì~ôë

)aPM(

…ð±ÿ́*

)J( 

9511/29 8253/231 8091/91 7916/302 8424/9 671/9874
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|ð}†ü� ¤†¾ê …² ìÇ†èÏú º×†Öý• ðõ°ÿ Öýéî|ø†ÿ �éýí±ÿ

‹±…ÿ {Ïýýò º×†Öý• ðõ°ÿ ìÛ~…° ÎŒõ° ðõ° ¬° ì¥~ô¬û Æõë ìõž 052 {†

mn|008 …ð~…²û|âý±ÿ º~. ìÛ~…° ÎŒõ° ðõ° ‹± ¤·� Æõë ìõž ‹ú ºßê

ìñ¥ñþ °¶î º~. øí†ó Æõ° Þú ¬° ºßê 6 ì»†ø~û ìþ|ºõ¬€ ‹† …Ö³…ü¼

¬°¾~ ð±ï|Þññ~û {±ÿ|…{ýéò|âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( …² 52 ‹ú 04

¬°¾~ ô²ðþ€ ìÛ~…° ÎŒõ° ðõ° ô ¬° ð}ýœú º×†Öý• ðõ°ÿ Öýéî||ø†ÿ

�éýí±ÿ …Ö³…ü¼ ü†Ö•.

ð±ï|Þññ~û ‹ý̧)2-…{ýê øã³üê( Ö}†æ– ‹ú ¬èýê ¬…º}ò ¶†̈}†°

„°ôì†{ýà ìÛ†ôì• â±ì†üþ ‹ý»}±ÿ ð·Œ• ‹ú ð±ï|Þññ~û|ø†ÿ „èý×†{ýà

¬…°¬. …üò ð±ï|Þññ~û ôÚ}þ ‹ú ¤†è• ì©éõÉ ‹† ð±ï|Þññ~û {±ÿ …{ýéò âéýßõë

‹ý̧)2-…{ýê øã³…ðõ…–( …¶}×†¬û º~€ ìÛ†ôì• â±ì†üþ Öýéî �éýí± °…

…Ö³…ü¼ ô {©±ü� â±ì†üþ °… ¬° ²ì†ó Ö±…üñ~ {† ¤~ Ú†‹ê {õ›ùþ Þ†ø¼

¬…¬. Öýéî {ùýú º~û ‹† 03 ¬°¾~ ô²ðþ …² ì©éõÉ ð±ï|Þññ~û|ø†ÿ {±ÿ …{ýéò

âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( ô ‹ý̧)2-…{ýê øã³üê( Ö}†æ– ‹ú

{±{ý� ‹† ð·Œ• 56 ‹ú 53 ‹ù}±üò º×†Öý• ðõ°ÿ °… ð»†ó ¬…¬ )ºßê 6(.

ð}ýœú âý±ÿ

�éþ|ôüñýê|…èßê ‹† ‹õ{ý±„è~øý~ ‹ú ¬ô ºßê ¬°ôó ìõèßõèþ ô ‹ýò ìõèßõèþ

ìþ|{õ…ð~ ô…Þñ¼ ¬ø~. ¬° ô…Þñ¼ ¬°ôó ìõèßõèþ€ ¬ô â±ôû øý~°ôÞ·þ

ìœ†ô° ¬° ²ðœý± �éþ|ôüñýê|…èßê ‹† üà ìõèßõë „è~øý~ ô…Þñ¼ ¬…¬û ô

üà â±ôû ‹õ{ý±…ë ¤†¾ê ìþ|ºõ¬. ¬° ô…Þñ¼ ‹ýò|ìõèßõèþ ¬ô â±ôû

øý~°ôÞ·þ …² ¬ô ²ðœý± ìœ³…ÿ �éþ|ôüñýê|…èßê ‹† „è~øý~ ô…Þñ¼

ìþ|¬ø~. ì¥¿õë ¤†¾ê …² ô…Þñ¼ ‹ýò ìõèßõèþ ºŒßú|…ÿ …¶• ô Ú†‹ê

Ö±…üñ~ ðý·•.  |

¬° …üò �µôø¼€ …‹}~… �éþ|ôüñýê|‹õ{ý±…ë Òý±ºŒßú …ÿ ‹† 52 ¬°¾~ ô²ðþ

â±ôû ôüñýê …èßê ‹†Úþ ì†ð~û {ùýú º~. ì¥¿õë ‹ú Þíà ÆýØ|¶ñœþ

²ü±Ú±ì³ ô {œ³üú â±ì†üþ ºñ†¶†üþ º~. øî|Ÿñýò€ ð±ï|Þññ~û

{±ÿ|…{ýéò|âéýßõë|‹ý̧)2-…{ýê øã³…ðõ…–( {ùýú ô ‹† ÆýØ|¶ñœþ

²ü±Ú±ì³ ºñ†¶†üþ º~. ̈õ…Á ìß†ðýßþ ô º×†Öý• ðõ°ÿ Öýéî|ø†ÿ

¶†̈}ú º~û …² ì©éõÉ °²üò �éþ|ôüñýê|‹õ{ý±…ë ‹† ð±ï|Þññ~û|ø†ÿ ìñ†¶� ‹†

¬°¾~ø†ÿ ô²ðþ ì©}éØ ‹±°¶þ º~. ìÛ~…° Þéþ ð±ï|Þññ~û ‹±…ÿ ¶†̈•

Öýéî 03 ¬°¾~ ô²ðþ ìÏýò º~. ‹±…ÿ …üò Þú Öýéî �éþ|ôüñýê|‹õ{ý±…ë

…¶}¥ß†ï Þ»»þ ô …Ö³…ü¼ Æõë ìÇéõŽ ¬…º}ú ‹†º~€ …² ì©éõÉ ¬ô

ð±ï|Þññ~û {±ÿ|…{ýéò|âéýßõë|‹ý̧)2-…{ýê øã³…ðõ…–( ô POD| ‹† ð·Œ•

56 ‹ú 53 …¶}×†¬û º~.  |

ð±ï|Þññ~û POD| ‹ú ¬èýê ¬…º}ò ¶†̈}†° „°ôì†{ýà€ ²ì†ðþ Þú ‹ú ¤†è•

ì©éõÉ ‹† ð±ï|Þññ~û  {±ÿ …{ýéò âéýßõë ‹ý̧)2-…{ýê øã³…ðõ…–( …¶}×†¬û

º~€ ‹†Î™ …Ö³…ü¼ …¶}¥ß†ï Þ»»þ Öýéî ¤†¾ê º~. øî|Ÿñýò€ ð±ï|Þññ~û

ì³‹õ° ìÛ†ôì• â±ì†üþ °… …Ö³…ü¼ ¬…¬ Þú ¬° ð}ýœú Öýéî �éþ|ôüñýê|‹õ{ý±…ë

¬° ¬ì†ÿ Ö±…üñ~ {©±ü� ð»~ ô º×†Öý• ðõ°ÿ ìÇéõ‹þ ¬…º•.

ºßê 6 -ìñ¥ñþ|ø†ÿ ‹±°¶þ º×†Öý• ðõ°ÿ Öýéî ø†ÿ �éþ|ôüñýê ‹õ{ý±…ë

‹† ì©éõÉ ð±ï|Þññ~û|ø†ÿ BGET ô POD.
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