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The preparation and characterization of the vinyltriethoxysilane-modified silica nanoparticles were
investigated. Also the surface tension of polystyrene, native (hydrophilic) silica and silane-modified
(hydrophobic) silica were determined. Two kinds of polystyrene/silica (treated and non-treated)
nanocomposites were prepared with different filler loadings by solution method. Their viscoelastic
properties were studied by dynamic stress controlled rotary shear rheometer. Solid-like response of
polystyrene/native silica nanocomposites were observed in the terminal zone. Solid inclusions
increase the storage modulus more than the loss modulus, hence decrease the material damping. By
increasing filler volume fraction, the particles tend to agglomerate and build clusters. The presence
of clusters increases the viscosity, the moduli and the viscoelastic non-linearity of the composites.
Treating the filler surface reduces its tendency to agglomerate as well as the adhesion between the
particles and the polystyrene, leading to lower viscosity and interfacial slippage. Also the loss mod-
ulus peak is affected significantly by the particle surface area and its surface property in silica-filled
polystyrene, which corresponds to its glass transition.
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�õ¬° ¶ýéýß†ÿ …¾ç§ º~û€ ‹† …¶}×†¬û …² ÆýØ|¶ñœþ ²ü±Ú±ì³ ìþ|{õ…ó

…¾ç§ ¶Ç¦ ®°…– °… ‹±°¶þ Þ±¬. øî|Ÿñýò€ ‹† ì}±…Þî Þ±¬ó ®°…– ¶ýéýß†

ô {ùýú ¾×¥ú|…ÿ ‹† Â©†ì• ¤~ô¬ mm5 ìþ|{õ…ó ÆŒÜ …¶}†ð~…°¬  427 D MTSA|

²…ôüú {í†¹ ¶ý†æ– ì©}éØ °ôÿ ¶Ç¦ ¶ýéýß† °… …ð~…²û|âý±ÿ Þ±¬ ô

ì¥†¶Œ†– ì±‹õÉ ‹ú {Ïýýò Þ»¼ ¶Ç¥þ °… …ðœ†ï ¬…¬.

‹±…ÿ ¶†̈• ð†ðõÞ†ì�õ²ü• �̧ …² …¾ç§ ¶Ç¦ ®°…– �ý¼ …²

…¶}©±…ž …² ¤çë€ ìÛ~…° g6/8 �éþ|…¶}ý±ó ‹ú ì¥éõë …Â†Öú ìþ|ºõ¬€ ¬°

…üò ¤†è• ÒéË• �éþ|…¶}ý±ó ¬° {õèõò̂ ¤~ô¬ L/g34 …¶• Þú Þí}± …²

*C| „ó …¶• ô ²ðœý±ø†ÿ �éýí±ÿ ‹ú °…¤}þ ¬° ìœ†ô°– ®°…– ¶ýéýß†

Ú±…° ìþ|âý±ð~. ¬° …¬…ìú Îíê …̈}çÉ {† h1 ‹† øî|²ó ìÓñ†Æý·þ ô �̧ …² „ó

‹ú ì~– h6 ‹† øî|²ó ìß†ðýßþ ¬° ¬ì†ÿ ì¥ýÈ …¬…ìú ìþ|ü†‹~. ¶�̧€ ì¥éõë

º×†Ù ¬° Ê±Ù {×éõðþ ‹ú ì~– 6 °ô² ¬° ¬ì†ÿ ì¥ýÈ ̈»à º~û ô ¬°

ðù†ü• üà °ô² ¬° â±ï|̈†ðú ̈çŠ ‹† ¬ì†ÿ Co06 Ú±…° ìþ|âý±¬ {† Þ†ìç_

Î†°ÿ …² ¤çë ºõ¬. ‹±…ÿ ®°…– ¶ýéýß†ÿ ìÏíõèþ ðý³ øíýò ì±…¤ê ‹~ôó

…Ö³ô¬ó Î†ìê …¾ç§ ¶Ç¦ …ðœ†ï ìþ|ºõ¬ {† ¬ô ìœíõÎú ð†ðõÞ†ì�õ²ü• ‹†

ð·Œ•|ø†ÿ 5/0 € 5/1 € 5/2 ô 0/5 ¬°¾~ …² ®°…– …¾ç§ º~û 1T| {† 4T| ô

ðíõðú|ø†ÿ …¾ç§ ð»~û 1N| {† 4N| ¤†¾ê ºõ¬. ¬° ðù†ü•€ ‹† …¶}×†¬û …²

�±¹ â±ï Co002 …² ø± Þ†ì�õ²ü• ðíõðú|ø†ÿ ¾×¥ú|…ÿ ‹† Â©†ì• mm1ô

ÚÇ± mm52 ‹±…ÿ „²ìõó °õ̂ì}±ÿ {ùýú ìþ|ºõ¬.

‹±…ÿ …ð~…²û|âý±ÿ ̈õ…Á ôü·ßõ…æ¶}ýà …² ¬¶}ã†û °õ̂ì}± ‹† øñ~¶ú

¾×¥ú|…ÿ …¶}×†¬û º~. ¬° „²ìõó °õ̂ì}±ÿ °ôÿ �éýí±ø†ÿ �±º~û€ Þñ}±ë

Ö†¾éú ‹ýò ¾×¥†– ‹† …¶}×†¬û …² øñ~¶ú ¾×¥ú|…ÿ ð·Œ• ‹ú ¤†è•

²…ôüú|¬…° )¬° ðõÑ ¾×¥ú ô ì©±ôÉ( …ìß†ó|�̄ü±{± …¶•. „²ìõó °õ̂ì}±ÿ

‹± ¤·� ¬ì† ¬° ì¥~ô¬û ¬ì†üþ ‹ýò 09 {† Co051 ¬° ¬…ìñú Þ±ð¼ 1 ¬°¾~

ô ‹·†ì~ zH5 …ðœ†ï ìþ|ºõ¬. ‹±…ÿ „²ìõó °õ̂ì}±ÿ ‹±¤·� ‹·†ì~ ¬°

ì¥~ô¬û 10/0 {† zH005€ ¬…ìñú Þ±ð¼ 1 ¬°¾~ ô ¬ì† Co002 …ð}©†Ž º~.

ð}†ü� ô ‹¥™

„²ìõó ÆýØ|¶ñœþ RRIITTFF|

�ýõð~ â±ôû|ø†ÿ HO-iS| ¶Ç¥þ ®°…– ¶ýéýß†ÿ �±Þññ~û ‹† Î†ìê …èßéþ

…¾ç§|Þññ~û ôüñýê|{±ÿ …{õÞ·þ ¶ýçó Âíò …üœ†¬ …{¿†ë O-iS-O|

‹†Î™ �õºý~û º~ó ¶Ç¦ ®°…– �±Þññ~û ‹† ìõèßõë|ø†ÿ „èþ

…¾ç§|Þññ~û ìþ|ºõ¬€ ‹ú øíýò ¬èýê ¶Ç¦ „Ž ¬ô¶• ®°…– ¶ýéýß† Æþ

…üò ô…Þñ¼ ‹ú º~– „Ž|â±ü³ ìþ|ºõ¬.

‹† ‹±°¶þ ÆýØ|ø†ÿ ²ü±Ú±ì³ ®°…– …¾ç§ º~û ô ìÛ†ü·ú „ó ‹† ÆýØ

¶ýéýß†ÿ ìÏíõèþ )ºßê 1(€ …¾ç§ ¶Ç¦ ®°…– Ú†‹ê ìÇ†èÏú …¶•. ¬°

ÆýØ|ø†ÿ ì±‹õÉ ‹ú ¶ýéýß†ÿ …¾ç§ º~û ¬° ìÛ†ü·ú ‹† ÆýØ ¶ýéýß†ÿ

ìÏíõèþ€ º~– Úéú 1-mc 0443 Þú ì±‹õÉ ‹ú …°{Ï†½ Þ»»þ �ýõð~  HO-iS|

…¶•€ ¤~ô¬ 01  ¬°¾~Þ†ø¼ ü†Ö}ú …¶• ô …Ö³…ü¼ ¬ô ‹±…‹± �ùñ†ÿ ¶Ç¦



…÷± …¾ç§ ¶Ç¦ ð†ðõ®°…– ¶ýéýß† ‹± ̈õ…Á ôü·ßõ…æ¶}ýà ð†ðõÞ†ì�õ²ü• „ó ‹† �éþ|…¶}ý±ó  ìù±²…¬ ì±{Ã†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 526

²ü±ìñ¥ñþ Úéú 8011  ‹ý†ó|â± {Œ~üê �ýõð~ O-iS‹ú �ýõð~ø†ÿ O-iS-O…¶•.

øî|Ÿñýò€ Úéú|ø†ÿ ì±‹õÉ ‹ú �ýõð~ø†ÿ 3HC-C€  2HC=| ô 3HC-2HC| ¬°

Æõë ìõž|ø†ÿ 0931€ 5792 ô 1-mc 074 Ê†ø± º~û|…ð~ Þú ð»†ó|¬øñ~û

�ýõð~ â±ôû|ø†ÿ ¶ýçðþ …¾ç§|Þññ~û °ôÿ ¶Ç¦ ®°…– ¶ýéýß†¶•.

ì¥†¶Œú Þ»¼ ¶Ç¥þ ®°…– ¶ýéýß† ô �éýí±

‹† …ð~…²û|âý±ÿ ²…ôüú {í†¹  Ÿñ~ ¶ý†ë ÚÇŒþ ô Òý±ÚÇŒþ øî Ÿõó „Ž€ ð±ì†ë

¬ô¬Þ†ó€ …{ýéò âéýßõë ô âéý·±üò °ôÿ ¶Ç¦ ›†ì~€ ìþ|{õ…ó …² °ô½

xekwoF‹±…ÿ ì¥†¶Œú Þ»¼ ¶Ç¥þ ®°…– �±Þññ~û ô �éýí± …¶}×†¬ûÞ±¬

]|51[|. ¬° ìÏ†¬æ– xekwoF¬ô ìõöè×ú ÚÇŒþ ô {õ²üÏþ Þ»¼ ¶Ç¥þ

›·î ›†ì~ )ô( ‹† …¶}×†¬û …² ìõöè×ú|ø†ÿ ìÏéõï Þ»¼ ¶Ç¥þ 

¶ý†ë )ô( ô ²…ôüú {í†¹ Ú†‹ê ì¥†¶Œú …¶•:

…² ¤ê ìÏ†¬æ– )1( ô )2( ìÏ†¬èú )3( ‹ú ¬¶• ìþ„ü~ Þú ̈È â̄°ð~û …²

ðÛ†É ¤†¾ê …² „²ì†ü¼ ‹† ¶ý†æ– ì©}éØ …¶• ô ‹† …¶}×†¬û …² ºý� ô

Î±Å …² ìŒ~…‡ „ó ìþ|{õ…ó ìõöè×ú|ø†ÿ Þ»¼ ¶Ç¥þ ›†ì~ °… ì¥†¶Œú Þ±¬:

…â± ‹±…ÿ ¶ý†æ– ì©}éØ ›íéúì¥†¶Œú 

ô ‹±¤·� ›íéú°¶î ºõ¬€ ìœ¯ô° ºý� ̈È 

¤†¾ê€ ìÏ†¬ë ‹† ìõöè×ú ÚÇŒþ )( ô ìœ¯ô° Î±Å …² ìŒ~…‡ „ó ‹±…‹± ‹†

ìõè×ú {õ²üÏþ )( Þ»¼ ¶Ç¥þ ›†ì~ …¶•. ð}ýœú …üò ì¥†¶Œ†–

…°…ú̂ ¬øñ~û Þ»¼ ¶Ç¥þ �éþ|…¶}ý±ó€ ð†ðõ¶ýéýß†ÿ ìÏíõèþ ô

ð†ðõ¶ýéýß†ÿ …¾ç§ º~û …¶• Þú ¬° ›~ôë 1 „ô°¬û º~û|…ð~.

‹† ›†ÿ|â³üñþ ìõöè×ú|ø†ÿ Þ»¼ ¶Ç¥þ ¬° ìÏ†¬èú )1( ‹† Ö±Å

‹±…ÿ �éþ|…¶}ý±ó€ ‹±…ÿ ¶ýéýß†ÿ ìÏíõèþ ô ‹±…ÿ ¶ýéýß†ÿ

…¾ç§ º~û€ ô…Þ»¼ ¶Ç¥þ ‹ýò �éþ|…¶}ý±ó ô ¶ýéýß†ÿ ìÏíõèþ)(

‹±…‹± ‹† 2m/Jm91 ô ‹ýò �éþ|…¶}ý±ó ô ¶ýéýß†ÿ …¾ç§ º~û )( ìÏ†¬ë

‹† 2m/Jm1 ‹ú ¬¶• ìþ„ü~€ Þú ð»†ó|¬øñ~û Ÿ·Œñ~âþ Úõÿ|{±

�éþ|…¶}ý±ó ‹ú ¶Ç¦ ®°…– ¶ýéýß†ÿ ìÏíõèþ …¶•. …² Æ±Öþ€ …̈}çÙ

Þ»¼ ¶Ç¥þ �éþ|…¶}ý±ó ‹† ®°…– ¶ýéýß†ÿ …¾ç§ º~û )( ‹±…‹±

2m/Jm7 …¶• Þú ̈ýéþ Þí}± …² …̈}çÙ Þ»¼ ¶Ç¥þ �éþ|…¶}ý±ó ‹†

®°…– ¶ýéýß†ÿ ìÏíõèþ )( ‹±…‹± 2m/Jm73 …¶•. …üò …ì±€

‹ý†ó|Þññ~û {õ²üÐ ‹ù}± ¶ýéýß†ÿ …¾ç§ º~û ¬° ²ìýñú �éþ|…¶}ý±ó ¬°

ìÛ†ü·ú ‹† ¶ýéýß†ÿ ìÏíõèþ …¶•.

{Ïýýò ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ

üßþ …² °ô½|ø†ÿ ìÏ}Œ± ¬° {Ïýýò ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ )gT(| �éýí±ø†€

21 γ−γ

31 γ−γ

12
γ

12
γ

3
γ

2
γ

1
γ

D
Sγ

P
Sγ

5.0D
L

5.0P
L )()( −γγ

5.0D
L ))(Cos1(L2/1 −γθ+γ

D
Lγ P

Lγ

D
Sγ P

Sγ

ºßê 1 -ÆýØ ²ü±Ú±ì³ ðíõðú|ø†ÿ ð†ðõ¶ýéýß†: )…èØ( ìÏíõèþ ô )Ž(

…¾ç§ º~û.

)…èØ(

)Ž(

θγ+γ=γ CosLSLS
)2(

5.0)D
S(5.0)D

L(5.0)P
L(5.0)P

S(

5.0)D
L)(Cos1(L

2

1

γ+−γγγ

=−γθ+γ
)3(

›~ôë 1 -ìõöè×ú|ø†ÿ Þ»¼ ¶Ç¥þ �éþ|…¶}ý±ó€ ð†ðõ¶ýéýß†ÿ ìÏíõèþ

ô …¾ç§ º~û.

)2m/Jm(γ )2m/Jm(Dγ )2m/Jm(Pγ ›·î ›†ì~ °¬üØ

83

57

13

23

82

92

6

74

2

�éþ …¶}ý±ó

ð†ðõ¶ýéýß†ÿ ìÏíõèþ

ð†ðõ¶ýéýß†ÿ …¾ç§ º~û

1

2

3
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…÷± …¾ç§ ¶Ç¦ ð†ðõ®°…– ¶ýéýß† ‹± ̈õ…Á ôü·ßõ…æ¶}ýà ð†ðõÞ†ì�õ²ü• „ó ‹† �éþ|…¶}ý±ó  ìù±²…¬ ì±{Ã†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 

…¶}×†¬û …² ðíõ¬…°ø†ÿ ì~ôë ¬üñ†ìýßþ ‹±¤·� ¬ì†¶•€ ‹† …Ö³…ü¼ ¬ì†€

{¥±á ²ðœý±ø† ‹ý»}± ìþ|ºõ¬ Þú …üò �~ü~û ìñœ± ‹ú Þ†ø¼ ì~ôë Þ»·†ó

)G(| �éýí± ô …Ö³…ü¼ ìõÚ}þ ì~ôë …{çÙ )"G(| ¬° ¤õ…èþ gT| ìþ|ºõ¬€

‹ñ†‹±…üò€ ‹† º†̈À Ú±…° ¬…¬ó ðÛÇú ¤~…Þ±̃ ¬° ðíõ¬…° ì~ôë …{çÙ

ìþ|{õ…ó gT| �éþ|…¶}ý±ó ô ð†ðõÞ†ì�õ²ü•|ø†ÿ „ó °… ìÏýò Þ±¬ ]|11€8€7[|.  |

…² ðíõ¬…° ºßê 2 ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ �éþ|…¶}ý±ó ̈†èÀ ¬° ¤~ô¬

C
o201 ‹ú ¬¶• ìþ„ü~ ô ‹† …Ö³ô¬ó ìÛ†¬ü± 5/0€ 5/1€ 5/2 ô 0/5 ¬°¾~

¶ýéýß†ÿ ìÏíõèþ ‹ú „ó€ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ‹ú {±{ý� ìÏ†¬ë ‹† 301€ 601

ô Co901 ‹ú ¬¶• ìþ„ü~. …üò …Ö³…ü¼ gT| ìõ…ÖÜ ‹† ð}†ü� ì±›Ð 7 …¶•€

ÆŒÜ Ö±Âý†– …üò �µôø»ã±…ó€ …Ö³…ü¼ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ìíßò …¶•

‹ú ¬èýê {¥±á Þí}± ²ðœý±ø†ÿ �éýí±ÿ Ÿ·Œý~û ‹ú ¶Ç¦ �±Þññ~û ‹†º~€

�̧ ÆŒýÏþ …¶• Þú ‹† …Ö³…ü¼ ¬°¾~ �±Þññ~û€ ¶Ç¦ ¬° ¬¶}±¹ ‹±…ÿ

…{¿†ë ²ðœý±ø†ÿ �éýí±ÿ …Ö³…ü¼ ü†Ö}ú ô {Ï~…¬ ²ðœý±ø†üþ Þî {¥±á

)¤œî Ö†² ìý†ðþ( …Ö³…ü¼ ü†‹~ ô ¬° ð}ýœú …÷± …üò ²ðœý±ø† ¬° gTðù†üþ

Þ†ì�õ²ü• ðý³ ‹ý»}± ºõ¬. ¬° …üò º±…üÈ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ Þ†ì�õ²ü•

‹ú gT| Ö†² ìý†ðþ )Þú ‹ý»}± …² gT| �éýí± ̈†èÀ …¶•( ð³¬üà|{± ìþ|ºõ¬.

ºßê 2- ðíõ¬…° {Óýý±…–: )…èØ( ì~ôë ®̈ý±û€ )Ž( ì~ôë …{çÙ ô )ž( Â±ü� ìý±…üþ ð†ðõÞ†ì�õ²ü• �éþ|…¶}ý±ó ô ð†ðõ¶ýéýß†ÿ ìÏíõèþ ‹± ¤·� ¬ì†.

)…èØ()Ž(

)ž(



…÷± …¾ç§ ¶Ç¦ ð†ðõ®°…– ¶ýéýß† ‹± ̈õ…Á ôü·ßõ…æ¶}ýà ð†ðõÞ†ì�õ²ü• „ó ‹† �éþ|…¶}ý±ó  ìù±²…¬ ì±{Ã†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 528

¬° ¤†èþ Þú …Ö³ô¬ó øíýò ìÛ†¬ü± ¶ýéýß†ÿ …¾ç§ º~û ‹ú �éþ|…¶}ý±ó€

¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ °… ÖÛÈ {† 301 € 401 € 501 ô  Co701 …Ö³…ü¼ ìþ|¬ø~

)ºßê 3(. …üò ð}†ü� ‹ý†ó|â± …÷± Þí}± Ö†² ìý†ðþ ¬° gT| ðù†üþ Þ†ì�õ²ü•

¶ýéýß†ÿ …¾ç§ º~û …¶• Þú ìíßò …¶• ‹ú ¬èýê Þ†ø¼ ¤œî Ö†²

ìý†ðþ ü† Þ†ø¼ gT| ²ðœý±ø†ÿ …üò Ö†² ‹†º~ ô …èŒ}ú ø± ¬ô �~ü~û ì}†‡÷± …²

Þ†ø¼ Ÿ·Œñ~âþ �éþ|…¶}ý±ó ‹ú ¶Ç¦ ¶ýéýß†ÿ …¾ç§ º~û ¬° ìÛ†ü·ú

‹† ¶ýéýß†ÿ ìÏíõèþ ø·}ñ~.  |

øî|Ÿñýò ‹† ìÛ†ü·ú Â±ü� ìý±…üþ )nat( ¬ô ðõÑ Þ†ì�õ²ü• )ðíõ¬…°

ž ºßê|ø†ÿ 2ô3(€ ì»†ø~û ìþ|ºõ¬ Þú Þ†ø¼ Â±ü� ìý±…üþ ¬° …÷±

…Ö³ô¬ó ð†ðõ¶ýéýß†ÿ …¾ç§ º~û ‹ú �éþ|…¶}ý±ó Þí}± …² Þ†ø¼ …üò

Â±ü� ¬° �éþ|…¶}ý±ó �±º~û ‹† ð†ðõ¶ýéýß†ÿ ìÏíõèþ …¶•. Þú …üò

‹±°¶þ€ ìÏý†° ̈õ‹þ ‹±…ÿ ð»†ó ¬…¬ó ‹±øî|Þñ¼ ‹ý»}± ð†ðõ®°…–

ìÏíõèþ ‹† �éþ|…¶}ý±ó ¬° ìÛ†ü·ú ‹† ð†ðõ®°…– …¾ç§ º~û …¶•. ì»†ø~û

ìþ|ºõ¬€ �ý¼|‹ýñþ ì¥†¶Œ†– ì±‹õÉ ‹ú Ÿ·Œñ~âþ ¤†¾ê …² Þ†°

{±ìõ¬üñ†ìýßþ ì±‹õÉ ‹ú ‹±øî|Þñ¼ �éþ|…¶}ý±ó ô ¬ô ðõÑ ð†ðõ¶ýéýß† ‹†

…üò ð}†ü� ìÇ†‹Û• ¬…°¬. δ

ºßê 3 - ðíõ¬…° {Óýý±…–: )…èØ( ì~ôë ®̈ý±û€ )Ž( ì~ôë …{çÙ ô )ž( Â±ü� ìý±…üþ ð†ðõÞ†ì�õ²ü• �éþ|…¶}ý±ó ô ð†ðõ¶ýéýß†ÿ …¾ç§ º~û ‹± ¤·� ¬ì†.

)…èØ()Ž(

)ž(
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…÷± …¾ç§ ¶Ç¦ ð†ðõ®°…– ¶ýéýß† ‹± ̈õ…Á ôü·ßõ…æ¶}ýà ð†ðõÞ†ì�õ²ü• „ó ‹† �éþ|…¶}ý±ó  ìù±²…¬ ì±{Ã†üþ ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô üßî€ ºí†°û 6€ ‹ƒùƒíƒò -…¶ƒ×ƒñƒ~ 7831 

ìÇ†èÏú …÷± …¾ç§ ¶Ç¦ ô ¬°¾~ �±Þññ~û ‹± °Ö}†° ôü·ßõ…æ¶}ýà

‹±°¶þ ð}†ü� „²ìõó °õ̂ì}±ÿ ð†ðõÞ†ì�õ²ü• �éþ|…¶}ý±ó -ð†ðõ¶ýéýß†

ð»†ó ìþ|¬ø~ Þú ‹† …Ö³…ü¼ ð†ðõ¶ýéýß†ÿ ìÏíõèþ )ðÛ†É {ṏ†èþ( ‹ú

�éþ|…¶}ý±ó€ ì~ôë ®̈ý±û € ì~ôë …{çÙ ô â±…ð±ôÿ „ó ‹ú ôüµû ¬° ð†¤ýú

æ¶}ýßþ€ ‹ú º~– …Ö³…ü¼ ìþ|ü†‹~. º~– …Ö³…ü¼ ì~ôë ®̈ý±û ̈ýéþ

‹ý»}± …² ì~ôë …{çÙ …¶• Þú …üò �~ü~û ‹†Î™ {Óýý± °Ö}†° �éýí± …² ¤†è•

ºŒú|¶ý†ë ‹ú ¤†è• ºŒú|›†ì~ ¬° ‹·†ì~ø†ÿ Þî ìþ|ºõ¬. …üò °Ö}†° ¬°

ìÛ†ü·ú ‹† ð}†ü� ¶†ü± �µôø»ã±…ó ]|5€3[| ‹ú …üò ðß}ú …º†°û ¬…°¬ Þú °Ö}†°
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