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A gel composite (based on polyacrylamide and crosslinker Cr(III) acetate) was prepared by solvent
method (distillate and water formation) and nanoclay particle (kaolinite). Using XRD tests, d001 was
evaluated for kaolinite nanoparticles in gel composite. Kaolinite modification using dimethyl-sul-
foxide led to increase interlamellar spacing from 7.21 to 10.82 

o

A. Based on the results obtained for
samples prepared from unmodified clay besides the pure clay, there is a wide peak at 2θ = 8o; which
is a representative of polymer diffusion between the clay layers. For the sample prepared from mod-
ified clay, no increase in interlamellar space was observed. Addition of 15% clay (modified and
unmodified) caused the syneresis to reduce by 20%. The gelation time for composites prepared from
both types of clays increased due to increases in clay concentration, which this increase for the sam-
ple prepared from unmodified clay was greater. The viscosity of gel for samples prepared from mod-
ified clay increased due to increased clay concentration, which reached its maximum for 15% clay
concentration. However for unmodified clay the maximum value of viscosity was observed for 30%
clay concentration.
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…÷± ÒéË• ̈†á °¹ ô …¾ç§ Þ†õ̂èýñý• °ôÿ ̈õ…Á ì©}éØ ̈†á °¹

…²›íéú Ÿ±ôÞý~âþ ô ¬° ðù†ü• ̈õ…Á °õ̂èõ´üßþ …°²ü†‹þ º~.

„²ìõó �±…½ �±{õ  XX)DDRRXX(|

„²ìõó �±…½ �±{õ X€ ‹±…ÿ ‹±°¶þ ¶†̈}†° ̈†á °¹ ¬° Þ†ì�õ²ü• ‹ú

Þ†° â±Ö}ú º~. ðíõðú|ø†ÿ ̈»à ô �õ¬° º~û Þ†ì�õ²ü•|ø†ÿ �éýí± ô ́ë

‹† …¶}×†¬û …² ¬¶}ã†û �±…½ �±{õ X| ‹† ôè}†́ Vk 04 |ô ›±ü†ó Am 04

)A
o 

6045/1=( ¬° ì¥~ô¬û  θ2||‹±…‹± o02-|5/0 ‹±°¶þ º~ð~.  | λ
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ìÛ~…°)L/gm( {±Þý�

00245|

0088|

0071

0441

516501

0

093

0

¶~üî

Þé·ýî

ìñý³üî|

¶õè×†–

Þé±ü~

Þ±‹ñ†–

‹þ|Þ±‹ñ†–

øý~°ôÞ·ý~

005071 ›íÐ Þê

›~ôë 1 - {±Þý� „Ž ¶†²ð~ )|Ÿã†èþ ¬° ¬ì†ÿ Co03 ‹±…‹± L/gm 541/1

…¶• ô Hp ‹±…‹± 8/6(.
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¬° ºßê 3 …÷± ²ì†ó øî|²¬ó€ ¬ô° øî|²ó ô ¬ì† °ôÿ ì©éõÉ �éýí± ô

Þ†õ̂èýñý• ð»†ó ¬…¬û º~û …¶•. ‹±…ÿ ðíõðú|ø†ÿ {ùýú º~û ÒéË• �éýí±

mpp|00071 ô ÒéË• ̈†á °¹ 51 ¬°¾~ ¬°ðË± â±Ö}ú º~. ‹† {õ›ú ‹ú

ºßê ‹±…ÿ øíú ìõ…°¬ �ýßþ �ùò ¬° θ2 ¤~ô¬ 8 ¬°›ú ¬ü~û ìþ|ºõ¬ Þú

ð»†ó|¬øñ~û ‹†²º~ó æüú|ø†ÿ Þ†õ̂èýñý• ô ð×õ® º†̈ú|ø†ÿ �éýí± ‹ýò

|æüú|ø†¶•. �ùò ‹õ¬ó �ýà ð»†ó ìþ|¬ø~€ ì¥~ô¬û ô¶ýÏþ …² Ö†¾éú

‹ýò|æüú|…ÿ ô›õ¬ ¬…°¬ Þú ì}õ¶È …üò Ö†¾éú ¬° ¤~ô¬ 8 ¬°›ú …¶•.

…üò �ýà …² ²…ôüú ¤~ô¬ 5 ¬°›ú ‹ú Æõ° ð†âù†ðþ º±ôÑ ‹ú …Ö³…ü¼ Þ±¬û

Þú …üò �~ü~û ²ü†¬ ‹õ¬ó ¶ùî ìõ…¬ÿ °… ð»†ó ìþ|¬ø~ Þú ¬° …üò ²…ôüú Ú±…°

¬…°ð~€ ¬° …¬…ìú …üò �ýà ¬° ²…ôüú 11 ‹† °ôð~ ð³ôèþ Þñ~ÿ ‹ú …{í†ï ìþ|°¶~.

�ýà ¬üã±ÿ Þú º~ü~{± …² �ýà ÚŒéþ …¶• ¬° |θ2 ¤~ô¬ 546/21 ¬°›ú

Ê†ø± ìþ|ºõ¬€ …üò �ýà ì±‹õÉ ‹ú æüú|ø†üþ …¶• Þú ¬° ºŒßú �éýí±

‹~ôó {Óýý± ‹†Úþ ì†ð~û|…ð~. ¬° ¤ÛýÛ• ð×õ® �éýí± ‹ýò …üò æüú|ø† …ðœ†ï

ðã±Ö}ú …¶•. øí†ó|Æõ° Þú ¬° ºßê 3 ¬ü~û ìþ|ºõ¬€ Úõÿ|{±üò �ýà

‹±…ÿ Þ†ì�õ²ü•|ø† ¬° ¤~ô¬ �ýà Þ†õ̂èýñý• ̈†èÀ …¶• Þú

ð»†ó|¬øñ~û ðý±ôÿ ‹·ý†° Úõÿ ‹ýò æüú|…ÿ ¬° Þ†õ̂èýñý• ̈†èÀ …¶•.    |

‹ñ†‹±…üò€ ‹† {õ›ú ‹ú ðý±ôÿ ‹ýò æüú|…ÿ ‹·ý†° Úõÿ ¬° Þ†õ̂èýñý•|ø† ô

…¤}í†ë °¶õŽ „ðù† ¬° „Ž ‹±…ÿ {ùýú {ÏéýÛþ �†ü~…° ô øî Ÿñýò ‹†²Þ±¬ó

æüú|ø†ÿ ̈†á °¹ …² øî€ Îíê …¾ç§ °ôÿ …üò ìõ…¬ …ðœ†ï º~. ºßê

4 ð}†ü� ¤†¾ê …² DRX| °… ‹±…ÿ ¬ô ðõÑ Þ†õ̂èýñý• ð»†ó ìþ|¬ø~. ð}†ü�

ð»†ó ìþ|¬ø~ Þú Ö†¾éú ‹ýò æüú|…ÿ ‹† Îíê …¾ç§ …Ö³…ü¼ ü†Ö}ú …¶• Þú

¬èýê „ó ô…Þñ¼ ‹ýò æüú|ø†ÿ ¶ýéýß† ô â±ôû|ø†ÿ ¬ÿ|ì}ýê ¶õè×õÞ·ý~

…¶•. ¬° …üò ¤†è• Ö†¾éú ‹ýò æüú|…ÿ )100d( …² ¤†è• …ôèýú 12/7 ‹ú

A
o

28/01 …Ö³…ü¼ ü†Ö}ú …¶•. øî|Ÿñýò€ ‹±…ÿ Þ†õ̂èýñý• …¾ç§ º~û ¬ô

�ýà ¬ü~û ìþ|ºõ¬ Þú …ôèýò �ýà )…² ¶í• Ÿ‘( ì±‹õÉ ‹ú ¤†è• ð×õ® ô

ô…Þñ¼ â±ôû ¬ÿ|ì}ýê|¶õè×õÞ·ý~ ‹† ¶Ç¦ ¶ýéýß†¶• ô �ýà ¬ôï

ì±‹õÉ ‹ú Þ†õ̂èýñý•|ø†üþ …¶• Þú Îíéý†– …¾ç§ °ôÿ „ðù† …ðœ†ï ð»~û

…¶• ]|82[.|

¬° ºßê 5 ð}†ü� ì±‹õÉ ‹ú ¶†̈• ðíõðú Þ†ì�õ²ü}þ ¶†̈}ú º~û ‹†

Þ†õ̂èýñý• …¾ç§ º~û ð»†ó ¬…¬û º~û …¶•. ‹† {õ›ú ‹ú ºßê€ Ö†¾éú

ºßê 2 -ì±…¤ê „ì†¬û|¶†²ÿ ð†ðõÞ†ì�õ²ü• ‹† …¶}×†¬û …² °ô½ ¤çë.

ºßê 3 -ðíõ¬…° �±…½ �±{õ X‹±…ÿ Þ†ì�õ²ü• ‹† ÒéË• mpp00071 …²

�éýí± ô 6 ¬°¾~ Þ†õ̂èýñý• …¾ç§ ð»~û.
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‹ýò æüú|…ÿ …²A
o

28/01 ‹±…ÿ ̈†á °¹ …¾ç§ º~û ‹ú ìÛ~…°A
o

17/9 ‹±…ÿ

Þ†ì�õ²ü• Þ†ø¼ ü†Ö}ú …¶• Þú ð»†ó ìþ|¬ø~€ ‹±øî|Þñ¼ ìñ†¶� ‹ýò

¨†á °¹ ô �éýí± °« ð~…¬û  …¶•. ‹ú ðË± ìþ|°¶~€ ¬° …üò ¤†è•

OSMD| ‹ú ºßê ì†ðÏþ ‹±…ÿ ð×õ® º†̈ú|ø†ÿ �éýí± Îíê Þ±¬û ô ¤}þ

‹†Î™ º~û Þú ìÛ~…°ÿ …² ̈†á|ø†ÿ °¹ …¾ç§ º~û ‹ú ¤†è• …ôèýú

¨õ¬ ‹±â±¬ð~. Þ†ø¼ º~– �ýà …ôë ‹±…ÿ Þ†ì�õ²ü• …² ¶í• °…¶• ô

…Ö³…ü¼ º~– �ýà ¶í• Ÿ‘ …üò ìÇé� °… …÷Œ†– ìþ|Þñ~.

„²ìõó ô…{õ°ï   |

‹±…ÿ ‹±°¶þ Ÿ±ôÞý~âþ ðíõðú|ø†€ ô²ó ì©éõÉ …ôèýú …ð~…²û|âý±ÿ º~ ô

¬° ²ì†ó|ø†ÿ ì©}éØ€ „Ž ì©éõÉ ›~… ô ́ë ‹†Úþ|ì†ð~û {õ²üò º~. ¬°

ðù†ü• ‹† …¶}×†¬û …² ìÏ†¬èú )1( ¬°¾~ ô…{õ°ï ì¥†¶Œú º~:

Þú ¬° „ó 0m| ô²ó …ôèýú ́ë ô m| ô²ó ́ë ¬° ø± ²ì†ó  …¶•.

ðíõðú|ø†ÿ {ùýú º~û ‹±…ÿ ‹±°¶þ Ÿ±ôÞý~âþ ¤†ôÿ 52 ¬°¾~ ô²ðþ

„Ž ¶†²ð~ ‹õ¬ð~ ô ¬° ¬ì†ÿ C|o09 ðãú|¬…°ÿ º~ð~. ‹±…ÿ ›éõâý±ÿ …²

{Œ©ý± ðíõðú|ø† ô ›éõâý±ÿ …² ‹ú ô›õ¬ „ì~ó ̈Ç† °ôÿ ðíõðú|ø† ìÛ~…° g2

�†°…Öýò …Â†Öú º~.

…‹}~… …÷± ÒéË•|ø†ÿ ì©}éØ Þ†õ̂èýñý• …¾ç§ º~û °ôÿ ¬°¾~

ô…{õ°ï Þ†ì�õ²ü• ‹±°¶þ º~ )ºßê 6(. ‹† {õ›ú ‹ú ºßê 6 ¬°

ÒéË•|ø†ÿ Þî ̈†á °¹ )Þí}± …² 3 ¬°¾~(€ ô›õ¬ °¹ ‹†Î™ …Ö³…ü¼

�~ü~û ô…{õ°ï º~û …¶•. …ì† ‹† …Ö³…ü¼ ̈†á °¹ {† 9 ¬°¾~€ Ÿ±ôÞý~âþ

‹±…ÿ ì~– 5 °ô² ¤~ô¬ ¾×± ¬°¾~ ‹†Úþ ìþ|ì†ð~€ ¬° ¤†èþ Þú ìÛ~…°

Ÿ±ôÞý~âþ ‹±…ÿ ́ë ‹~ôó ̈†á °¹ ¤~ô¬ 01 ¬°¾~ …¶•. …ì†€ ‹†

â̄º• ²ì†ó ìÛ~…° ô…{õ°ï …Ö³…ü¼ ü†Ö}ú …¶•. ‹† …Ö³…ü¼ ÒéË• °¹ {†

51 ¬°¾~ �̧ …² â̄º• 41 °ô² Ÿ±ôÞý~âþ Þí}± …² 02 ¬°¾~ …¶• Þú

…üò ìÛ~…° ‹±…ÿ ́ë ð³¬üà 04 ¬°¾~ …¶•. ‹ú ðË± ìþ|°¶~€ …üò ìõÂõÑ

‹ú ¬èýê ̈†¾ý• ¶~Þññ~âþ ̈†á|ø†ÿ °¹ …¶• ô ¬¶}±¶þ üõó|ø†ÿ

¬ôÊ±Öý}þ )ìñý³üî ô Þé·ýî( ‹ú ìõÚÏý•|ø†ÿ ìñ×þ °… ‹ú {†‡̈ý± ìþ|…ð~…²ð~.

‹† …Ö³…ü¼ ‹ý»}± ÒéË• ̈†á °¹ {† 03 ¬°¾~ ‹ú ¬èýê {œíÐ „ó ¬° ²ìýñú

�éýí± °ôð~ {Óýý± Ÿ±ôÞý~âþ ̈ýéþ ºŒýú ́ë ìþ|ºõ¬. øí†ó|Æõ° Þú ¬°

‹©¼ �ý»ýò {õÂý¦ ¬…¬û º~€ ¶†̈}†° Þ†ì�õ²ü• ¬° ¤†è• …¶}×†¬û …²

¨†á °¹ …¾ç§ º~û …² ðõÑ ìýß±ô¶•€ Ÿõó �éýí± ‹ýò æüú|ø†ÿ

¨†á °¹ ð×õ® ðß±¬û …¶•. ‹ñ†‹±…üò ‹ú ¬èýê ¬…º}ò ¶†̈}†° ìýß±ô€

‹ùŒõ¬ ̈õ…Á {ñù† ¬° ÒéË•|ø†ÿ ²ü†¬ ̈†á °¹ ì»†ø~û º~.

…°²ü†‹þ ð}†ü� ìÛ~…° ô…{õ°ï ðíõðú|ø†ÿ ¶†̈}ú º~û ‹† Þ†õ̂èýñý•

…¾ç§ ð»~û )ºßê 7( ð»†ó ìþ|¬ø~ Þú {ñù† ¬° ÒéË•|ø†ÿ ²ü†¬ ̈†á

°¹ )‹ý¼ …² 51 ¬°¾~( Þ†ø¼ �~ü~û ô…{õ°ï ‹ú ¬¶• ìþ„ü~. ¬° …üò

¤†è• ¶±Î• ô…{õ°ï ̈ýéþ ð³¬üà ¤†è• ÚŒê …¶•€ ‹ú Æõ°ÿ Þú ‹±…ÿ

ºßê 4 -ðíõ¬…° �±…½ �±{õ X‹±…ÿ Þ†õ̂èýñý•: )…èØ( …¾ç§ º~û ô

)Ž( …¾ç§|ð»~û.

ºßê 6 -…÷± ìÛ~…° ̈†á °¹ …¾ç§ º~û ‹± ô…{õ°ï )mpp |00071�éýí±€

mpp|7342 ºŒßú ¶†² ô ¬ì†ÿ Co09(.

ºßê 5 -DRX:|)…èØ( Þ†õ̂èýñý• …¾ç§ º~û ô )Ž( Þ†ì�õ²ü•

)mpp |00071 �éýí±€ mpp0591 ºŒßú ¶†²€ 51|¬°¾~ ̈†á °¹ ô ¬ì†ÿ Co52(.
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mm

0

0 ×
−

=¬°¾~ ô…{õ°ï )1(
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ÒéË• 51 ¬°¾~ ̈†á|°¹ Ÿ±ôÞý~âþ �̧ …² â̄º• 51 °ô² Þí}± …²

02 ¬°¾~ …¶•€ ¬° ¤†èþ Þú …üò ìÛ~…° ‹±…ÿ ́ë ‹~ôó ̈†á °¹ ¤~ô¬

04 ¬°¾~ …¶•. …ì†€ ¬° …üò ¤†è• ²ì†ó ‹ú {†‡̈ý± …Ö}†¬ó ô…{õ°ï …² ¤†è•

ÚŒê ‹ý»}± …¶•.  

‹±…ÿ ÒéË• 03 ¬°¾~ ̈†á °¹€ Ÿ±ôÞý~âþ �̧ …² â̄º• 51 °ô²

¤~ô¬ 52 ¬°¾~ …¶•€ ¬° ¤†èþ Þú …üò ìÛ~…° ‹±…ÿ ́ë ‹~ôó ̈†á °¹

¤~ô¬ 04 ¬°¾~ …¶•.  …Ö³ôó ‹± …üò€ ¬° ÒéË• ì³‹õ° )03 ¬°¾~(

…Ö³…ü¼ ð†âù†ðþ Ÿ±ôÞý~âþ ̈ýéþ ¶±üÐ|{± …² ́ë ‹~ôó ̈†á °¹ …¶•

Þú �±…Þñ¼ ð†ìñ†¶� ̈†á °¹ ô {œíÐ „ó ¬° ºŒßú �éýí± °… ìþ|{õ…ó

¬èýéþ ‹±…ÿ …üò ìõÂõÑ ‹ý†ó Þ±¬. ‹ú ðË± ìþ|°¶~ Þú ¬° Þ†õ̂èýñý•

…¾ç§ º~û ô›õ¬ º†̈ú|ø†ÿ ¬ÿ|ì}ýê ¶õè×õÞ·ý~ °ôÿ ¶Ç¦ ô ‹ýò

æüú|ø†ÿ ̈†á °¹ ‹†Î™ ìþ|ºõ¬ Þú ¬° ÒéË•|ø†ÿ ²ü†¬ ̈†á °¹

Îíê �±…Þñ¼ ‹ú ̈õ‹þ …ðœ†ï ð»õ¬ ô ‹ùŒõ¬ ̈õ…Á ‹ú ¬¶• ðý†ü~. ¬°

¤†èþ Þú ¬° ¤†è• ̈†á °¹ …¾ç§ ð»~û ‹ú ¬èýê Î~ï ô›õ¬ ìí†ðÏ•

ÖÃ†üþ€ æüú|ø† ‹ú ̈õ‹þ ¬° ²ìýñú �éýí± �©¼ ìþ|ºõ¬ ô ¬° ÒéË•|ø†ÿ

²ü†¬ ̈†á °¹ øî ‹ùŒõ¬ÿ ì»†ø~û ìþ|ºõ¬. øí†ó|Æõ° Þú ì»†ø~û º~€

…¶}×†¬û …² ̈†á|ø†ÿ °¹ …¾ç§ º~û ô ð»~û )ÒéË• 51 ¬°¾~( ‹†Î™

Þ†ø¼ �~ü~û ô…{õ°ï º~.

„²ìõó|ø†ÿ °õ̂èõ´üßþ  |

‹±…ÿ …ðœ†ï „²ìõó|ø†ÿ °õ̂èõ´üßþ€ °õ̂ì}± ¬ô …¶}õ…ðú|…ÿ øî ì±Þ³ Þú

ìœù³ ‹ú …¶�ýñ~ë 72CC| ‹õ¬€ ‹ú Þ†° â±Ö}ú º~. �̧ …² „ì†¬û|¶†²ÿ ¶†ì†ðú

ë́ ìõ°¬ ðË±€ ¬° ¤~ô¬ Lm|02 …² ì¥éõë ¬°ôó …¶}õ…ðú ì±‹õÉ ‹ú °õ̂ì}±

°ü©}ú ô â±…ð±ôÿ ðíõðú …ð~…²û|âý±ÿ º~.

‹±°¶þ ̈õ…Á ́æð•

{Óýý±…– â±…ð±ôÿ ‹† ²ì†ó ‹±…ÿ ì¥éõë ́æð• º†ìê ¶ú ð†¤ýú …¶• Þú

…üò ¶ú ð†¤ýú ¬° ºßê 8 ð»†ó ¬…¬û º~û …¶•. …üò ¶ú ð†¤ýú °… ìþ|{õ…ó

‹ú {±{ý� ²ü± ìÏ±Öþ Þ±¬:

…èØ -¬ô°û …ðãý³½: {Óýý± ¬° â±…ð±ôÿ ¬° …üò ð†¤ýú ð»†ó ¬øñ~û

º±ôÑ ô…Þñ¼ …¶• ô ¶†̈}†° ¶†ì†ðú º±ôÑ ‹ú {Óýý± Þ±¬û …¶•. …ì†€

…Ö³…ü¼ â±…ð±ôÿ ²ü†¬ ðý·• Þú ð»†ó|¬øñ~û …üò ìõÂõÑ …¶• Þú

…{¿†æ– Î±Âþ ‹ú Æõ° Þ†ìê ºßê ðã±Ö}ú|…ð~ ô øñõ² øý¢ °º~ÿ ¬°

…ð~…²û ìõèßõë ì»†ø~û ð»~û …¶•.

Ž -¬ô°û {·±üÐ …Ö³…ü¼ â±…ð±ôÿ: ¬° …üò ì±¤éú …Ö³…ü¼ º~ü~ÿ ¬°

â±…ð±ôÿ ‹ú ¬èýê ¶±Î• ²ü†¬ ô…Þñ¼ ºŒßú|¶†² ‹† �éýí± …üœ†¬ ìþ|ºõ¬.

ž -¬ô°û …̈}}†ï: ¬°…üò ì±¤éú ¶±Î• ô…Þñ¼ º±ôÑ ‹ú Þ†ø¼ Þ±¬û

ô …Ö³…ü¼ â±…ð±ôÿ ì¥~ô¬ ìþ|ºõ¬. ‹ñ†‹±…üò€ ¬° …üò ì±¤éú ¶†̈}†°

ºŒßú|…ÿ ‹ú ì¥ßî|{±üò ¤†è• ìþ|°¶~ ]|92[|.

¬° …üò ‹©¼ ‹±…ÿ ›éõâý±ÿ …² {Œ©ý± ðíõðú|ø†€ „²ìõó ¬° ¬ì†ÿ  Co|07

…ðœ†ï º~. �†°…ì}± ¬ì† °ôÿ ²ì†ó ́ë|º~ó …÷± ìþ|â̄…°¬ ô …Ö³…ü¼ …üò

�~ü~û ‹†Î™ {·±üÐ �~ü~û ́ë|º~ó ìþ|ºõ¬ ]|7[.    |

¬° ºßê|ø†ÿ 9 ô 01 …÷± ìÛ~…° ̈†á °¹ )¶±Î• ‹±½ ÷†‹• s/1|01 ô

ÒéË• mpp|0591 ºŒßú|¶†²( ‹± â±…ð±ôÿ ‹±…ÿ ì¥éõë ́æð• ‹±°¶þ

º~û …¶•. ð}†ü� ð»†ó ìþ|¬ø~ Þú …Ö³…ü¼ ÒéË• ̈†á °¹ °ôÿ ø± ¶ú

ð†¤ýú …÷± ìþ|â̄…°¬€ ‹ú Æõ°ÿ Þú ‹†Î™ …Ö³…ü¼ ¬ô°û …ðãý³½ ô Þ†ø¼

¶±Î• ô…Þñ¼ ¬° ð†¤ýú ¬ôï ìþ|ºõ¬ ô ¬° ð}ýœú ²ì†ó ́ë º~ó …Ö³…ü¼

ô â±…ð±ôÿ ðù†üþ Þ†ø¼ ìþ|ü†‹~.

‹† {õ›ú ‹ú ºßê 9 …÷± Þ†õ̂èýñý• …¾ç§ º~û °ôÿ â±…ð±ôÿ|ø† ²ü†¬

ðý·•. …èŒ}ú ¬° ÒéË•|ø†ÿ ²ü†¬ ̈†á °¹ )03 ¬°¾~( {×†ô– ‹ú ¶í•

ºßê 7 -…÷± ìÛ~…° ̈†á °¹ …¾ç§ ð»~û ‹± ô…{õ°ï  )mpp|00071

�éýí±€ mpp|7342 ºŒßú ¶†² ô ¬ì†ÿ Co09(.

ºßê 8 -{Óýý±…– â±…ð±ôÿ ́ë ‹† ²ì†ó )mpp|00071 �éýí±€ mpp0591

ºŒßú ¶†²€ ¶±Î• ‹±½  s/1|01 ô ¬ì†ÿ Co07(.

â±…ð±ôÿ
 )P
c(



93

¶†̈• Þ†ì�õ²ü• øý~°ôë́ ‹± �†üú �éþ|„Þ±üê|„ìý~ ô …÷± Þ†õ̂èýñý• ‹± ̈õ…Á „ó ¬° º±…üÈ ì©³ó Ö±ø†¬ ¶éýíþ ô øíß†°…ó 

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 2€ ̈ƒƒ±¬…¬ -{ƒƒýƒƒ± 8831 

²ü†¬ º~ó ìýê ìþ|Þñ~. ¬° …üò ¤†è• ‹† {õ›ú ‹ú ð}†ü� ‹ú ¬¶• „ì~û …²

�±…½ �±{õ X| ‹ú ðË± ìþ|°¶~ Þú ô›õ¬ º†̈ú|ø†ÿ ¬ÿ|ì}ýê ¶õè×õÞ·ý~

¬° ‹ýò ô °ôÿ æüú|ø†ÿ ̈†á °¹ ‹ú Îñõ…ó ì†ðÏþ ‹±…ÿ ð×õ® �éýí± ‹ýò

æüú|ø† ô �±…Þñ¼ „ðù† Îíê Þ±¬û ô …² °¶ý~ó ‹ú ì©éõÆþ øíãò

›éõâý±ÿ ìþ|Þñ~. ¬° ð}ýœú Þ†ø¼ Ÿñ~…ðþ ¬° â±…ð±ôÿ ì»†ø~û

ðíþ|ºõ¬. …ì†€ ¬°‹†°û Þ†õ̂èýñý• …¾ç§ ð»~û {×†ô–|ø† ‹ú Æõ°  Ú†‹ê

ìç¤Ëú|…ÿ ‹·ý†° ²ü†¬ …¶• )ºßê 01(. ¬° …üò ¤†è• ð×õ® �éýí± ‹ýò

æüú|ø†ÿ ̈†á °¹ ‹†Î™ �±…Þñ¼ ìñ†¶� æüú|ø† º~û ô ̈†á °¹

‹†Î™ ¶~Þññ~âþ ìþ|ºõ¬.  …üò Þ†ø¼ â±…ð±ôÿ ¤}þ ‹† …Ö³…ü¼ ÒéË•

¨†á °¹ …² ‹ýò ð±Ö}ú …¶• ô ¬° ÒéË•|ø†ÿ ²ü†¬ ̈†á °¹ øî|Ÿñ†ó

Þ†ø¼ â±…ð±ôÿ ì»†ø~û ìþ|ºõ¬.

‹±°¶þ ̈õ…Á ́ë

¬° …üò ‹©¼ ́ë|ø†ÿ üà °ô²û )‹ú ì~– h42 ¬° ¬ì†ÿ Co|09 Ú±…°

â±Ö}ñ~( ‹† ¬°¾~ ì©}éØ ̈†á °¹ ²ü± ¶±Î• ‹±½ ÷†‹• Ú±…° â±Ö}ñ~

{† ìÛ~…° â±…ð±ôÿ „ðù† …ð~…²û|âý±ÿ ºõ¬. øí†ó|Æõ° Þú ¬° ºßê 11

ì»†ø~û ìþ|ºõ¬€ ¬° ¤†è• …Ö³ô¬ó ̈†á °¹ …¾ç§ º~û ‹† …Ö³…ü¼

ÒéË• ̈†á °¹ )‹ý¼ …²3 ¬°¾~( â±…ð±ôÿ º±ôÑ ‹ú …Ö³…ü¼ Þ±¬û ô

¬° ÒéË• 51 ¬°¾~ ‹ú ìÛ~…° ‹ý»ýñú ìþ|°¶~ Þú ìþ|{õ…ó …üò ÒéË• °… ‹ú

Îñõ…ó ÒéË• ‹ùýñú ̈†á|°¹ ìÏ±Öþ Þ±¬. ¬èýê Þ†ø¼ â±…ð±ôÿ ¬°

ÒéË•|ø†ÿ ²ü†¬ „ó )03 ¬°¾~( {œíÐ „ó ¬° ¶†̈}†° �éýí± …¶• Þú …²

…üœ†¬ ¶†̈}†°ÿ øíãò ›éõâý±ÿ ìþ|Þñ~. ¬° Þ†õ̂èýñý• …¾ç§ ð»~û

{ñù† ¬° ¬ô ÒéË• 51 ô 03 ¬°¾~ ̈†á °¹ „²ì†ü¼ …ðœ†ï º~ ô ìÛ~…°

â±…ð±ôÿ ¬° ÒéË• 03 ¬°¾~ ‹ý»ýñú …¶• )ºßê 11(. ‹± ̈çÙ ¤†è•

ÚŒê ¬° …üò ›† ‹ú ðË± ìþ|°¶~€ ð×õ® º†̈ú|ø†ÿ �éýí± ‹ýò æüú|ø†ÿ ̈†á

°¹ ô øî|Ÿñýò ô›õ¬ �ýõð~ ‹ýò º†̈ú|ø†ÿ �éýí± ô ¶Çõ§ ̈†á °¹

‹†Î™ …Ö³…ü¼ â±…ð±ôÿ ¬° Þ†ì�õ²ü• ìþ|ºõ¬€ ¬° ð}ýœú ¤}þ ¬°

ÒéË•|ø†ÿ ²ü†¬ ̈†á °¹ …Ö³…ü¼ â±…ð±ôÿ ì»†ø~û ìþ|ºõ¬. ðß}ú

¬üã± …üò Þú …² ìÛ†ü·ú ðíõ¬…°ø†ÿ ºßê 11 ‹±…ÿ ÒéË• 51 ¬°¾~ ̈†á

°¹ ì»†ø~û ìþ|ºõ¬ Þú â±…ð±ôÿ ‹±…ÿ Þ†ì�õ²ü• ¶†̈}ú º~û ‹† ̈†á

°¹ …¾ç§ º~û ̈ýéþ ‹ý»}± …¶• )‹ý¼ …² Pc0051( Þú ð»†ó|¬øñ~û

¶†̈}†°ÿ ì·}¥ßî|{± ‹±…ÿ Þ†ì�õ²ü• ¬° …üò ¤†è• …¶•. ‹ú ðË±

ìþ|°¶~ �ýõð~ø†ÿ ‹ýò º†̈ú|ø†ÿ �éýí± ô â±ôû|ø†ÿ OSMD| ̈ýéþ

Úõÿ|{± …² �ýõð~ ‹ýò º†̈ú|ø†ÿ �éýí± ô ¶Ç¦ …¶• ô …üò �ýõð~ø†ÿ Úõÿ

ºßê 9 -…÷± ìÛ~…° Þ†õ̂èýñý• …¾ç§|º~û ‹± â±…ð±ôÿ ́æð• Þ†ì�õ²ü•

)mpp|00071 �éýí±€ ¶±Î• ‹±½ ÷†‹• 1-s|01€ mpp0591 ºŒßú|¶†² ô

¬ì†ÿ Co07(|.

ºßê 01 -…÷± ìÛ~…° Þ†õ̂èýñý• …¾ç§|ð»~û ‹± â±…ð±ôÿ ǽð•
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