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The microstructure and thermal properties of the synthesized block copolymers and terpolymers via
atom transfer radical polymerization (ATRP) were studied. The mole fraction of the blocks and chain
length of the PVAc-b-PMA block copolymers were estimated with 1H NMR spectroscopy.
Differential scanning calorimety measurement shows two different transitions at 36°C and 8°C
assigned to PVAc and PMA blocks. Thermogravimetric analysis demonstrated the similar thermal
degradation behavior of the block copolymers and a three-step degradation around 238, 295 and
345°C were attributed to dechlorination step and decomposition of the PVAc and PMA blocks. Study
of thermal properties of PVAc-b-Poly(MA-co-MMA) copolymers indicated that glass transition
temperature of second block increased from 49°C to 91°C with increase in MMA mole fraction from
0.358 to 0.733. The losses in the thermal degradation of block terpolymers were similar, and the
higher thermal degredation temperature of MA unit has delayed the thermal degredation temperature
of MMA in copolymer.
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Öõ°üú ²ü±Ú±ì³ …ðœ†ï º~. ¬° ‹±̈þ ìõ…°¬ …² …ðõ…Ñ Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ

¶†̈}ú º~û€ ̈õ…Á â±ì†üþ ‹±…ÿ Þõ�éýí±ø†ÿ ì}ýê ì}†Þ±üç– ô

…¶}ý±ó  ðý³ ¾õ°– â±Ö•.|

¬° …üò �µôø¼€ ‹±…ÿ …ôèýò ‹†° ‹±°¶þ ¬ÚýÜ ¶†̈}†°ÿ …ðõ…Ñ

Þõ�éýí±ø†ÿ �éþ)ôüñýê …¶}†– -ÚÇÏú -ì}ýê „Þ±üç–( ô ì¥†¶Œú Æõë

ÚÇÏú|ø† ô ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ ‹† °ô½ ÆýØ|¶ñœþ

°²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ …ðœ†ï º~. ‹±°¶þ ̈õ…Á â±ì†üþ

…ðõ…Ñ ÚÇÏú|ø† º†ìê øíõ�éýí±ø†ÿ �éþ|ôüñýê|…¶}†–€ ì}ýê„Þ±üç– ô

Þõ�éýí± ì}ýê„Þ±üç– ô ì}ýê ì}†Þ±üç– ðý³ ‹±…ÿ …ôèýò ‹†° ‹† °ô½|ø†ÿ

â±ì†¶ñœþ �õü»þ {×†Âéþ )CSD( ô {œ³üú â±ì†ô²ðþ )AGT( ‹±°¶þ

ô ð}†ü� ‹† ̈õ…Á ¶†̈}†°ÿ ¤†¾ê …² ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ

ø·}ú øý~°ôó́ ìÛ†ü·ú º~ð~.

{œ±‹þ

ìõ…¬  |

¬° …üò �µôø¼€ …² ìõðõì±ø†ÿ ì}ýê|„Þ±üç– ô ì}ýê|ì}†Þ±üç– ‹†

¨éõÁ ‹ý¼ …² 99 ¬°¾~ ì¥¿õë kcreM| …¶}×†¬û º~. ‹±…ÿ

¨†èÀ|¶†²ÿ ìõðõì±ø†ÿ ì}ýê„Þ±üç– ô ì}ýê|ì}†Þ±üç– …² ‹†²¬…°ð~û€

ìõðõì± ìõ°¬ ðË± …‹}~… …² ¶}õó „èõìýñ†ÿ ‹†²ÿ ÎŒõ° ¬…¬û º~ ]|82[| ô ‹±…ÿ

¤Ù̄ °Æõ‹• …üœ†¬ º~û …² Þé·ýî øý~°ü~ …¶}×†¬û º~.   |

{éõì±ø†ÿ �éþ|ôüñýê …¶}†– )3lCC-cAVP( ‹ú Îñõ…ó ¬°º•„Ò†²â±

]|22[| …² ô…Þñ¼ {éõì±º~ó ìõðõì± ôüñýê|…¶}†– ¬° ìœ†ô°– ¤çë ü†

{éõó́ Þé±ôÖ±ï ¬° ¬ì†ÿ Co06 ‹† „Ò†²â± „²ô‹ý̧|…ü³ô‹õ{ý±ôðý}±üê

¶†̈}ú º~ð~. ¬° ô…Þñ¼|ø†ÿ …ðœ†ï º~û ¬° ¶†ì†ðú ð†�ýõ¶}ú€ ‹† {Óýý±

ÒéË• „Ò†²â± ô {éõó́ …ðõ…Ñ {éõì±ø† ‹† ¬°¾~ {éõì± ì}ñõÑ ô ô²ó

ìõèßõèþ|ø†ÿ ì©}éØ ¶†̈}ú º~ð~. ¬° …üò �µôø¼€ …² ¶ú ðíõðú {éõì±

‹† ô²ó ìõèßõèþ 6561€ 2842 ô lom/g|2923 ô {õ²üÐ|ø†ÿ 7/1€ 28/1 ô

27/1 …¶}×†¬û º~ ]|22[|.  |

Þ†{†èý³ô° lCuC|€ ì¥¿õë kcreM| ‹† ̈éõÁ ‹ý¼ …° 79 ¬°¾~ …‹}~…

¬°ôó …¶ý~ …¶}ýà ü©þ ‹±…ÿ ì~– h42 øî|²¬û º~. ðíõðú ¤†¾ê ‹†

…{†ðõë ìÇéÜ ô ¶�̧ ‹† ¬ÿ|…{ýê …{± Ÿñ~ ì±{Œú  º·}ú ô ¶�̧ ¬° ¬ì†ÿ

Co04 ô ̈çŠ ̈»à º~ ]|22[|.  |

¤çë {}±…øý~°ôÖõ°…ó ‹† ̈éõÁ ‹ý¼ …° 8/99 ¬°¾~ ô èýã†ð~

N€N€'N€'N€''N-|�ñ}†ì}ýê|¬ÿ|…{ýéò {±ÿ„ìýò ‹† ̈éõÁ ‹ý¼ …° 89

¬°¾~ ì¥¿õë kcreM| ‹ú ºßê {ùýú º~û …¶}×†¬û º~ð~.

¬¶}ã†û|ø†

¶†̈}†° �éýí±ø†ÿ ¶ñ}³º~û ‹† °ô½ ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ

ø·}ú øý~°ôó́ )RMN H1( ‹±°¶þ º~. ‹±°¶þ ¶†̈}†°ÿ …ðõ…Ñ

Þõ�éýí±ø† ô {±�éýí±ø†ÿ ÚÇÏú|…ÿ ¶ñ}³ º~û �̧ …² ̈†èÀ|¶†²ÿ Þ†ìê

…² ìõðõì±€ ¤çë ô Þ†{†èý³ô° …ðœ†ï º~.

¬° …üò °ô½€ ÆýØ|¶ñ� °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ rekurB

ì~ë ECNAVA 004XRD)zHM004( ‹ú Þ†° â±Ö}ú º~. {œ³üú
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 3€ ìƒƒ±¬…¬ ƒƒ ºƒƒùƒƒ±üƒõ° 8831 200

ðíõðú|ø† ¬° ¬ì†ÿ ì¥ýÈ ô ‹† ¤çë Þé±ôÖ±ï ¬ô{±üî|¬…° …ðœ†ï º~.

‹±°¶þ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ø±üà …² ÚÇÏú|ø† ‹† °ô½ â±ì†¶ñœþ

�õü»þ {×†Âéþ ‹õ¬. ¬° …üò °ô½ ‹ú Þíà â±ì†¶ñ� �õü»þ {×†Âéþ

ì~ë 1 siryP²ü± ›õ ðý}±ôó́ ô ‹† ¶±Î• â±ì†¬øþ nim/Co|01 …ðõ…Ñ

ðíõðú|ø†ÿ Þõ�éýí± ô {±�éýí± ÚÇÏú|…ÿ ‹† ô²ó|ø†ÿ ¤~ô¬  gm|01-6

‹±°¶þ º~ð~. ‹·}ú ‹ú ðõÑ �éýí±€ ¬ì†ÿ º±ôÑ {œ³üú ì}×†ô– ‹õ¬ ô ¬°

ì¥~ô¬û ¾×± ¬°›ú ¶†ð}þ|â±…¬ {† ¬ì†ÿ ì¥ýÈ {Óýý± ìþ|Þ±¬. ¬ì†ÿ ðù†üþ

{œ³üú ðý³ ‹·}ú ‹ú ðõÑ ðíõðú �éýí± ¤~ô¬ ¬ì†ÿ Co|062-003 |‹õ¬. ‹±°¶þ

¬ì†ÿ {©±ü� ø±üà …² ÚÇÏú|ø† ô ¬ì†ÿ º±ôÑ {©±ü� ‹† °ô½ „²ìõó

{œ³üú â±ì†ô²ðþ …ðœ†ï º~. ¬° …üò °ô½ ‹ú Þíà ¬¶}ã†û â±ì†ô²ðþ

0051 ATS-LP| ²ü± ›õ „°âõó ô ‹† ¶±Î• â±ì†¬øþ nim/Co01 …ðõ…Ñ

ðíõðú|ø†ÿ Þõ�éýí± ô {±�éýí± ÚÇÏú|…ÿ ‹† ô²ó|ø†ÿ ¤~ô¬ gm5-3

‹±°¶þ º~ð~. º±ôÑ Þ†° …² ¬ì†ÿ ì¥ýÈ ô ¬ì†ÿ ðù†üþ Co007-056 ‹õ¬.

{ùýú Þõ�éýí± ÚÇÏú|…ÿ �éþ)ôüñýê …¶}†– - ì}ýê|„Þ±üç–(

ô…Þñ¼ �éýí±º~ó ìõðõì± ì}ýê„Þ±üç– ‹† Þ†{†èý³ô° lCuCô èýã†ð~

N|€N|€'N|€'N|€''N|- �ñ}†ì}ýê ¬ÿ|…{ýéò|{±ÿ|„ìýò ô ¬°º• „Ò†²â± ü† {éõì±

�éþ|ôüñýê …¶}†– ¬° ì¥ýÈ {õ¬û ô ¬° ¬ì†ÿ Co08  …ðœ†ï º~ ]|22[|. ¬° …üò

‹±°¶þ€ ô…Þñ¼ ø†ÿ �éýí±º~ó 1€ 2 ô 3 ‹† ¶ú ðõÑ ¬°º• „Ò†²â± ‹† ô²ó

ìõèßõèþ 6561€ 2842 ô  lom/g|2923 ô {õ²üÐ|ø†ÿ 7/1€ 28/1 ô 27/1 ô ¬°

º±…üÈ ÷†‹• …² ÒéË• ¶†ü± …›³…ÿ ô…Þñ¼ ô ¬° ¬ì†ÿ Co08 …ðœ†ï º~.

¬° ô…Þñ¼|ø†ÿ …ðœ†ï º~û ð·Œ• ÒéË•|ø†ÿ ìõèþ ìõðõì±

ì}ýê|„Þ±üç–€ ¬°º• „Ò†²â±€ èýã†ð~ ô Þ†{†èý³ô° 1/2/1/001 ‹õ¬. ðíõðú|ø†

�̧ …² ¶ñ}³ ¬°ôó ¤çë {}±… øý~°ô Öõ°…ó ¤ê ô …² ¶}õó „èõìýñ†ÿ ̈ñþ̃

ÎŒõ° ¬…¬û º~ð~ {† Þ†{†èý³ô° ìõ›õ¬ …² �éýí± ›~… ºõ¬. ¶�̧€ ðíõðú|ø†

¬° â±ï|̈†ðú ̈çŠ ô ¬° ¬ì†ÿ Co05  {† ô²ó ÷†‹• ̈»à  º~ð~.

{ùýú {±�éýí± ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– )ì}ýê|„Þ±üç– - Þõ - ì}ýê

ì}†Þ±üç–(

Þõ�éýí±º~ó °…¬üß†èþ …ð}Û†ë …{î ì}ýê„Þ±üç– ô ì}ýê ì}†Þ±üç– ‹† ¬ô

ð·Œ• ì©}éØ …² Þ·± ìõèþ ìõðõì± ì}ýê „Þ±üç– ‹ú ì}ýê ì}†Þ±üç–

¬° ̈õ°…á€ 834/0 ‹ú 265/0 ô 528/0 ‹ú 571/0 ô ‹† ¬°º•„Ò†²â±

�éþ|ôüñýê …¶}†– )ô²ó ìõèßõèþ  lom/g |2342 ô {õ²üÐ 28/1( ¬° ì¥ýÈ

{õ¬û ô ¬° ¬ì†ÿ Co08 …ðœ†ï º~ ]|22[|. ¬° …üò ô…Þñ¼|ø† …² Þ†{†èý³ô°

lCuC ô èýã†ð~ N€N|€'N|€'N|€''N-�ñ}†ì}ýê ¬ÿ|…{ýéò {±ÿ„ìýò …¶}×†¬û

º~. ð·Œ• ÒéË•|ø†ÿ ìõèþ ¬ô ìõðõì± ì}ýê|„Þ±üç– ô

ì}ýê|ì}†Þ±üç–€ ¬°º•„Ò†²â±€ èýã†ð~ ô Þ†{†èý³ô° ¬° …üò ¬ô ô…Þñ¼

1/2/1/001 ‹õ¬. ‹±…ÿ ̈†èÀ|¶†²ÿ€ ðíõðú|ø†ÿ ‹ú ¬¶• „ì~û ¬°ôó ¤çë

{}±…øý~°ôÖõ°…ó ¤ê ô …² ¶}õó „èõìýñ†ÿ ̈ñþ̃ ÎŒõ° ¬…¬û º~ð~ {†

Þ†{†èý³ô° ìõ›õ¬ …² �éýí± ›~… ºõ¬. ¶�̧€ ðíõðú|ø† ¬° â±ï|̈†ðú ̈çŠ ô

¬° ¬ì†ÿ Co05 {† ô²ó ÷†‹• ̈»à º~ð~.

ð}†ü� ô ‹¥™

‹±°¶þ ¶†̈}†°ÿ ô ¨õ…Á â±ì†üþ Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ

�éþ|ôüñýê|…¶}†– ‹† ì}ýê „Þ±üç–

…² „ó ›† Þú ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ °ôºþ

¬ÚýÜ ô ìÏíõë ‹±…ÿ ‹±°¶þ ¶†̈}†°ÿ …ðõ…Ñ �éýí±ø†ÿ ¶ñ}³ º~û …¶•

]|42-81[|€ ¬° …üò �µôø¼ ¶†̈}†° Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê …¶}†–

‹† ì}ýê„Þ±üç– ‹±…ÿ ¶ú ðíõðú …² Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ ‹† …üò °ô½

‹±°¶þ º~.  |

¬° ºßê 1 ÆýØ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ üà ðíõðú …²

Þõ�éýí± ÚÇÏú|…ÿ ¤†¾ê …² ô…Þñ¼)2( „ì~û …¶• ]|22[|. …² „ó ›† Þú ¬°

…üò �µôø¼€ Þ·± ìõèþ ø±üà …² ÚÇÏú|ø†ÿ ôüñýê|…¶}†– ô

ì}ýê„Þ±üç– ô ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ …°²ü†‹þ ìþ|ºõ¬.

‹ñ†‹±…üò€ {ñù† �ýà|ø†ÿ øý~°ôó́ ì»©¿ú ø±üà …² ô…¤~ø† ‹±°¶þ

ìþ|ºõ¬ ô ‹±…ÿ ¶†ü± øý~°ôó́|ø† ‹ú ¬èýê °ôÿ øî Ú±…° â±Ö}ò �ýà|ø†

‹±°¶þ …ðœ†ï ðíþ|ºõ¬. øý~°ôó́ â±ôû ì}ýò )HC( ì±‹õÉ ‹ú ìõðõì±

 δ (ppm)

ºßê 1 -ÆýØ RMN H|1|‹±…ÿ Þõ�éýí± ÚÇÏú|…ÿ �éþ)ôüñýê|…¶}†– -

ÚÇÏú -ì}ýê|„Þ±üç–( ¤†¾ê …² ô…Þñ¼ 2 ]|22[.|
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ì}ýê„Þ±üç– ¬° ô…¤~ {ß±…°ÿ )f( ô …ð}ù†ÿ ²ðœý± Þõ�éýí± ÚÇÏú|…ÿ )g(

¬° ›†‹ú|›†üþ ºýíý†üþ ‹ú {±{ý� ¤~ô¬  mpp3/2 ô 2/4 ¬ü~û ìþ|ºõ¬. ›†

‹ú ›†üþ ºýíý†üþ ì±‹õÉ ‹ú â±ôû ì}ýò ìõðõì± ôüñýê|…¶}†– ¬° ô…¤~

{ß±…°ÿ Þõ�éýí± ÚÇÏú|…ÿ )c( ¬° ¤~ô¬ mpp8/4 ¬ü~û ìþ|ºõ¬

]|22€02€71[| ô øý~°ôó́ ì}ýéò ô…¤~ ôüñýê|…¶}†– ¬° …‹}~…ÿ ²ðœý±

Þõ�éýí± ÚÇÏú|…ÿ )a( ¬° ›†‹ú|›†üþ ºýíý†üþ 1/4-4  Ê†ø± ìþ|ºõ¬.

…² °ôÿ ìÛ~…° º~– �ýà|ø†ÿ ì±‹õÉ ‹ú øý~°ôó́|ø†ÿ ì©}éØ

ìþ|{õ…ó ‹±…ÿ …üò ¶ú ðíõðú …² Þõ�éýí± ÚÇÏú|…ÿ€ Þ·± ìõèþ ø± ÚÇÏú )F(

°… ‹ú Þíà ìÏ†¬èú )1(  ô ìÛ~…° ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ °… ‹† ìÏ†¬èú

)2( ì¥†¶Œú Þ±¬. ð}†ü� ì¥†¶Œ†– ‹±…ÿ ¶ú ðíõðú …² Þõ�éýí± ÚÇÏú|…ÿ 1 {†

3 ¬° ›~ôë 1 „ì~û …¶•.  |

ðß}ú Ú†‹ê {õ›ú …üò …¶• Þú ¬° …ð}ã±…ë|âý±ÿ …² �ýà|ø†ÿ ìõ›õ¬ ¬°

ºßê 1€ …² „ó ›† Þú {Ï~…¬ øý~°ôó́ ì}ýò ¬° …ð}ù†ÿ ²ðœý± ÚÇÏú )g( 1

…¶•. ‹ñ†‹±…üò€ ìÛ~…° º~– ü† ¶Ç¦ …üò �ýà °… ìÏ†¬ë 1 ô ìÛ†¬ü± ì±‹õÉ

‹ú ¶Ç¦ ¶†ü± �ýà|ø† ‹† {õ›ú ‹ú …üò ìÛ~…° ‹ú ¬¶• „ì~û …¶•:

¬° …üò ìÏ†¬æ– I| ìÛ~…° º~– ü† ¶Ç¦ �ýà øý~°ôó́|ø†ÿ ì©}éØ

ìõ›õ¬ ¬° Þõ�éýí± ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– -ì}ýê „Þ±üç– ìõ›õ¬ ¬°

ºßê 1 …¶• ô ‹±…ÿ �ýà|ø†ÿ ì©}éØ ìÏ†¬ë ‹† {Ï~…¬ øý~°ôó́|ø† ¬°

›†‹ú|›†üþ|ø†ÿ ºýíý†üþ ì©}éØ …¶•. ô²ó ìõèßõèþ ô…¤~ø†ÿ

{ß±…°ÿ ì}ýê„Þ±üç– ô ôüñýê|…¶}†– lom/g90/68 …¶•.

‹±°¶þ ̈õ…Á â±ì†üþ Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– ‹†

ì}ýê„Þ±üç– ‹† °ô½|ø†ÿ â±ì†¶ñœþ �õü»þ {×†Âéþ ô {œ³üú

â±ì†ô²ðþ ‹±…ÿ ðíõðú|ø†ÿ 1 {† 3 …ðœ†ï º~.

‹±…ÿ ì˜†ë ¬° ‹±°¶þ ̈õ…Á â±ì†üþ  Þõ�éýí± ÚÇÏú|…ÿ ¤†¾ê …²

ô…Þñ¼ )2( ‹† °ô½ â±ì†¶ñœþ �õü»þ {×†Âéþ )ºßê 2( ¬ü~û º~ Þú ¬ô

ðõÑ …ð}Û†ë ìõ›õ¬ ì±‹õÉ ‹ú ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú �éþ|ôüñýê|…¶}†–

)ÚÇÏú …ôë( ]|72€71[| ô �éþ|ì}ýê„Þ±üç– )ÚÇÏú ¬ôï( ]|92€61€51[| …¶• Þú

¬° ¬ì†ø†ÿ ¤~ô¬ 63 ô Co8 ¬ü~û ìþ|ºõ¬. {×†ô– ìõ›õ¬ ¬° ìÛ†¬ü± ‹ú

¬¶• „ì~û ¬° …°{Œ†É ì·}Ûýî ‹† ðõÑ ¶†̈}†° ÚÇÏú …¶•. …² „ó ›† Þú ¬°

ºßê 2 -¬ì†ðã†º• ¤†¾ê …² â±ì†¶ñœþ �õü»þ {×†Âéþ Þõ�éýí±

�éþ)ôüñýê …¶}†– -ÚÇÏú -ì}ýê „Þ±üç–( …² ô…Þñ¼ 2 ¬° ›õ â†²

ðý}±ôó́ ô ‹† ¶±Î• â±ì†¬øþ nim/Co01.|
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›~ôë 1 -ìÛ†¬ü± ì±‹õÉ ‹ú Þ·± ìõèþ ø±üà …² ÚÇÏú|ø† ô ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ

�éþ)ôüñýê|…¶}†– -ÚÇÏú -ì}ýê „Þ±üç–(.

‹±…ÿ ì˜†ë€ ðíõðú 2 …² ºßê 1 : )cAVP(I| ìÛ~…° 862/12 ô )AMP(I| ìÛ~…° 85/02 …¶•.

‹† {õ›ú ‹ú ìÏ†¬èú|ø†ÿ )1( ô )2( ìÛ†¬ü± Þ·± ìõèþ ø±üà …² ÚÇÏú|ø† ô ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ ‹ú ¬¶• ìþ„ü~.

ô²ó ìõèßõèþ Þõ�éýí±

ÚÇÏú|…ÿ )lom/g(

Þ·± ìõèþ ÚÇÏú

�éþ|ì}ýê „Þ±üç–

Þ·± ìõèþ ÚÇÏú

�éþ|ôüñýê|…¶}†–

ô²ó ìõèßõèþ )lom/g|( ô

{õ²üÐ ¬°º• „Ò†²â±

Þõ�éýí±

ÚÇÏú|…ÿ

9564

1273

0343

43/0

94/0

05/0

66/0

15/0

05/0

27/1 ô 2923

28/1 ô 2342

7/1 ô 6561

1

2

3



¨õ…Á â±ì†üþ ô °ü³¶†̈}†°ø†ÿ Þõ�éýí±ø† ô {±�éýí±ø†ÿ ÚÇÏú|…ÿ  �éþ)ôüñýê …¶}†– -ÚÇÏú -ì}ýê ...ì¥í~Îéþ ¶í·†°²…¬û€ ì¥í~ °Â† °¶}íþ ¬°ôðßç

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 3€ ìƒƒ±¬…¬ ƒƒ ºƒƒùƒƒ±üƒõ° 8831 202

¬ô ÚÇÏú ì³‹õ° {ñù† {×†ô– °ô½ …{¿†ë â±ôû|ø†ÿ 3HC-OC-O-| ¬°

ô…¤~ {ß±…°ÿ ôüñýê|…¶}†– ô 3HC-OOC-| ¬° ô…¤~ {ß±…°ÿ

ì}ýê„Þ±üç– …¶• Þú ¬° ‹†°û ôüñýê|…¶}†– …üò â±ôû ìõ›�

¶©•|º~ó ÚÇÏú ìþ|ºõ¬ ]|03[|. ¬° …üò ‹±°¶þ€ …ð}Û†ë ¬° ¬ì†ÿ ¤~ô¬

Co532 ì±‹õÉ ‹ú {©±ü� â±ôû|ø†ÿ Þé± ¬° ²ðœý±ø†ÿ Þõ�éýí± ÚÇÏú|…ÿ

…¶• ]|13[| Þú ¬° ºßê 2 ¬ü~û ìþ|ºõ¬.

¬° ›~ôë 2 ¬ì†ø†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú|ø†ÿ �éþ|ôüñýê|…¶}†– )ÚÇÏú

…ôë( ô �éþ|ì}ýê„Þ±üç– )ÚÇÏú ¬ôï( ô ¬ì†ø†ÿ º±ôÑ {©±ü�

Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ ‹ú ¬¶• „ì~û …² â±ì†¶ñœþ �õü»þ {×†Âéþ ‹±…ÿ

¬ô Þõ�éýí± ¤†¾ê …² ô…Þñ¼|ø†ÿ )2( ô )3( „ì~û …¶•. øí†ó|Æõ° Þú

¬ü~û ìþ|ºõ¬€ ¬ì†ø†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú|ø†ÿ …ôë ô ¬ôï ô ¬ì†ÿ

º±ôÑ {©±ü� ‹±…ÿ ¬ô ðíõðú ¤†¾ê …² ô…Þñ¼|ø†ÿ )2( ô )3( ì»†‹ú

ø·}ñ~.

¬° ºßê 3 °ôð~ {©±ü� ¤†¾ê …² „²ìõó {œ³üú â±ì†ô²ðþ Þõ�éýí±

ÚÇÏú|…ÿ 2 ô {éõì± �éþ|ôüñýê|…¶}†– „ì~û …¶•. ¬ì†ÿ º±ôÑ {©±ü� ø±

¬ô �éýí± ¤~ô¬ Co832 …¶• Þú …üò {©±ü� ì±‹õÉ ‹ú Þé±ø†ÿ ìõ›õ¬

¬° ²ðœý± Þõ�éýí± ÚÇÏú|…ÿ ô {éõì± �éþ|ôüñýê|…¶}†– …¶• ]|13[|. ¬°

‹±°¶þ {©±ü� Þé±ø†ÿ ìõ›õ¬ ¬° ²ðœý± Þõ�éýí± ÚÇÏú|…ÿ€ …{î|ø†ÿ Þé±

ìõ›õ¬ ¬° …ð}ù†ÿ ²ðœý± ²ô¬{± …² Þé±ø†ÿ ìõ›õ¬ ¬° Æõë ²ðœý±

{©±ü� ìþ|ºõð~. �̧ …² „ó Þ†ø¼ ô²ó ìõ›õ¬ ¬° ¬ì†ÿ ¤~ô¬ Co592

ì±‹õÉ ‹ú {©±ü� ÚÇÏú �éþ|ôüñýê|…¶}†– …¶• Þú …üò ìÇé� ¬° ìñ¥ñþ

{©±ü� â±ì†üþ {éõì± �éþ|ôüñýê|…¶}†– ðý³ ¬ü~û ìþ|ºõ¬.

Þ†ø¼ ô²ó ì±‹õÉ ‹ú {©±ü� ô…¤~ �éþ|ì}ýê|„Þ±üç– …² ¬ì†ÿ ¤~ô¬

Co543 º±ôÑ ìþ|ºõ¬ ]|23€92[| ô …üò °ôð~ {† …ð}ù† …¬…ìú ¬…°¬. ¬èýê …üò

{×†ô– ¬° º±ôÑ {©±ü� ô…¤~ø†ÿ {ß±…°ÿ ôüñýê|…¶}†– ô

ì}ýê„Þ±üç– ô…‹·}ú ‹ú ðõÑ â±ôû|ø†ÿ Î†ìéþ ìõ›õ¬ ¬° …üò ¬ô ìõðõì±

…¶• Þú …{¿†ë â±ôû|ø†ÿ 3HC-OC-O-| ¬° ô…¤~ {ß±…°ÿ ôüñýê|…¶}†–

²ô¬{± {©±ü� ìþ|ºõð~€ ¬° ¤†èþ Þú {©±ü� â±ôû|ø†ÿ 3HC-OOC-|

¬° ô…¤~ {ß±…°ÿ ì}ýê„Þ±üç– ¬ü±{± …¶•. øí†ó|Æõ° Þú ¬ü~û ìþ|ºõ¬€

Ÿõó °ôð~ {©±ü� …² ¬ì†ÿ Co543 ‹±…ÿ ø± ¬ôÚÇÏú �éþ|ôüñýê|…¶}†– ô

�éþ|ì}ýê|„Þ±üç– ‹† øî …ðœ†ï ìþ|ºõ¬€ °ôð~ Þ†ø»þ {©±ü� …Ö³…ü¼

ìþ|ü†‹~.

¬° ì¥~ô¬û ¬ì†üþ Co504-573 ÚÇÏú �éþ|ôüñýê|…¶}†– {©±ü�

ðíþ|ºõ¬ ]|13[ ô °ôð~ {Óýý±…– {©±ü� ì±‹õÉ ‹ú ÚÇÏú �éþ|ì}ýê„Þ±üç–

…¶• ô Þ†ø¼ ô²ó ‹† ºý� Þí}±ÿ °« ìþ|¬ø~. Îé• {©±ü� ð»~ó

ÚÇÏú �éþ|ôüñýê|…¶}†– ¬° ì¥~ô¬û ¬ì†üþ Co504-573 ‹ú ¬èýê ì†øý•

¶†̈}†°ÿ …üò ìõðõì± …¶• Þú �̧ …² {©±ü� â±ôû|ø†ÿ ›†ðŒþ „ó ¬°

ì¥~ô¬û ¬ì†üþ Co573-592 {† ¬ì†ÿ Co504 ¬üã± {©±ü� ðíþ|ºõ¬. …üò

ìÇé� ¬° ìñ¥ñþ {©±ü� â±ì†üþ {éõì± �éþ|ôüñýê …¶}†– ðý³ ¬° ì¥~ô¬û

¬ì†üþ Co093-053 ¬ü~û ìþ|ºõ¬ ô ¬èýê �†üýò|{± ‹õ¬ó …üò ì¥~ô¬û ¬ì†üþ

ìþ|{õ…ð~ ‹ú ¬èýê …÷± ÚÇÏú �éþ|ì}ýê„Þ±üç– ‹†º~ Þú ìõ›� {†‡̈ý± ¬°

ì¥~ô¬û ¬ì†ÿ {©±ü� ²ðœý± �éþ|ôüñýê …¶}†– ¬° ²ðœý± Þõ�éýí±

ÚÇÏú|…ÿ ìþ|ºõ¬. �̧ …² ¬ì†ÿ Co504 °ôð~ Þ†ø¼ ô²ó ¬° ìñ¥ñþ

{©±ü� Þõ�éýí± ÚÇÏú|…ÿ ì±‹õÉ ‹ú {©±ü� ø± ¬ô ô…¤~

ºßê 3 -¬ì†ðã†º• ¤†¾ê …² {œ³üú â±ì†ô²ðþ Þõ�éýí± ÚÇÏú|…ÿ

�éþ)ôüñýê|…¶}†– -ÚÇÏú -ì}ýê „Þ±üç–( …² ô…Þñ¼ 2 ô {éõì±

�éþ|ôüñýê|…¶}†– ¬° ›õ â†² „°âõó ô ‹† ¶±Î• â±ì†¬øþ nim/Co01.

›~ôë 2 -¬ì†ø†ÿ …ð}Û†ë ºý»ú|…ÿ ô {©±ü� â±ì†üþ Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê …¶}†– -ÚÇÏú -�éþ|ì}ýê „Þ±üç– ‹† °ô½|ø†ÿ â±ì†¶ñœþ

�õü»þ {×†Âéþ ¬° ›õ â†² ðý}±ôó́ ô {œ³üú â±ì†ô²ðþ ²ü± ›õ â†² „°âõó ô ‹† ¶±Î•|ø†ÿ â±ì†¬øþ nim/Co01. 

ì¥~ô¬û ¬ì†üþ

Þ†ø¼ ô²ó )Co(

¬ì†ÿ {©±ü� )Co( ¬ì†ÿ º±ôÑ {©±ü�

)Co( )AGT(

¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ )Co(
ðíõðú

ÚÇÏú ¬ôï ÚÇÏú …ôë ÚÇÏú ¬ôï ÚÇÏú …ôë 

006-832

055-432

006-543

055-053

006-504 ô 573-592

055-704 ô 283-292

832

432

8

7

63

53

2

3
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ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¬ôï€ ºí†°û 3€ ìƒƒ±¬…¬ ƒƒ ºƒƒùƒƒ±üƒõ° 8831 

�éþ|ôüñýê|…¶}†– ô ì}ýê„Þ±üç– …¶• Þú …üò °ôð~ ¬° ¬ì†ÿ ¤~ô¬

Co006 ÷†‹• ìþ|ºõ¬. …üò ìÇé� ‹±…ÿ {éõì± �éþ|ôüñýê …¶}†– ¬° ¬ì†ÿ

¤~ô¬ Co093 „Ò†² ìþ|ºõ¬ ô ¬ì†ÿ ÷†‹• ì†ð~ó {Óýý±…– Þ†ø¼ ô²ó …²

¤~ô¬ Co055 …¶•. ¬° ›~ôë 2 ¬ì†ÿ {©±ü� ÚÇÏú|ø†ÿ

�éþ|ôüñýê|…¶}†– ô �éþ|ì}ýê|„Þ±üç– ¬° Þõ�éýí± ÚÇÏú|…ÿ ô ¬ì†ÿ

º±ôÑ {©±ü� ¤†¾ê …² {œ³üú â±ì†ô²ðþ ‹±…ÿ ¬ô Þõ�éýí± ÚÇÏú|…ÿ 2 ô

3 „ì~û …¶•.  |

øí†ó|Æõ° Þú ¬ü~û ìþ|ºõ¬€ ¬ì†ø†ÿ º±ôÑ {©±ü� Þõ�éýí±ø†ÿ

ÚÇÏú|…ÿ ô {©±ü� ø±üà …² ÚÇÏú|ø†ÿ �éþ|ôüñýê|…¶}†– )ÚÇÏú …ôë( ô

�éþ|ì}ýê„Þ±üç– )ÚÇÏú ¬ôï( ¬° ðíõðú|ø†ÿ 2 ô 3 {Û±üŒ†_ ¬° ì¥~ô¬û

¬ì†üþ ì»†‹ú ô ‹† …̈}çÙ Þî Ú±…° ¬…°ð~. ì¥~ô¬û ¬ì†üþ ‹±…ÿ Þ†ø¼

ô²ó ¬° ðíõðú 2 )Co006-832( ‹ý»}± …² ðíõðú 3 ) Co|055-432( …¶•. …üò

ì»†ø~û ìíßò …¶• ‹ú ¬èýê ‹ý»}± ‹õ¬ó ô²ó ìõèßõèþ �éþ|ôüñýê …¶}†–

ô ô²ó ìõèßõèþ Þõ�éýí± ÚÇÏú|…ÿ ðíõðú 2 ¬° ìÛ†ü·ú ‹† ðíõðú 3 ‹†º~

)›~ôë 1(.  |

‹±°¶þ ¶†̈}†°ÿ ô ̈õ…Á â±ì†üþ {±�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê …¶}†–-

ÚÇÏú- �éþ)ì}ýê „Þ±üç–- Þõ- ì}ýê ì}†Þ±üç–(

°ü³¶†̈}†° üà ðíõðú {±�éýí± ÚÇÏú|…ÿ ¶†̈}ú º~û ‹† Ö±…üñ~ �éýí±º~ó

°…¬üß†èþ …ð}Û†ë …{î ¬° ¬ô ÒéË• …² ìõðõì±ø†ÿ ì}ýê|„Þ±üç– ô ì}ýê

ì}†Þ±üç– ¬° ̈õ°…á ‹† °ô½ ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú

øý~°ôó́ ‹±°¶þ º~. ¬° ºßê 4 ÆýØ ì±‹õÉ ‹ú ðíõðú 1 …² �éýí± ¶†̈}ú

º~û „ì~û …¶• ]|42[|. ¬° …üò ºßê {ñù† �ýà|ø†ÿ ì»©¿ú ø± üà …²

ìõðõì±ø†ÿ ôüñýê|…¶}†–€ ì}ýê„Þ±üç– ô ì}ýê|ì}†Þ±üç– ¬° ²ðœý±

{±�éýí± ÚÇÏú|…ÿ ‹±°¶þ ìþ|ºõ¬ ô ‹±…ÿ ¶†ü± øý~°ôó́|ø† ‹ú Îé• °ôÿ

øî Ú±…°â±Ö}ò �ýà|ø†ÿ ì±‹õÉ€ �†¶ª ¬ÚýÛþ ¬ü~û ðíþ|ºõ¬. �ýà|ø†ÿ

ìõ›õ¬ ¬° ð†¤ýú mpp1/1-7/0 ì±‹õÉ ‹ú øý~°ôó́ â±ôû ì}ýê )I( …²

ìõðõì± ì}ýê|ì}†Þ±üç– ¬° ô…¤~ {ß±…°ÿ ü† ¬° …ð}ù†ÿ ²ðœý± {±�éýí±

ÚÇÏú|…ÿ …¶• ]|42€71€11[|. �ýà|ø†ÿ ì±‹õÉ ‹ú øý~°ôó́ â±ôû ì}ýò

ì±‹õÉ ‹ú ìõðõì± ì}ýê„Þ±üç– ¬° ô…¤~ {ß±…°ÿ ô …ð}ù†ÿ ²ðœý±

{±�éýí± ÚÇÏú|…ÿ ¬° ›†‹ú|›†üþ|ø†ÿ ºýíý†üþ ‹ú {±{ý� ¤~ô¬ mpp3/2

)f|( ô 2/4 )g( Ú±…° ¬…°ð~ ]|02€81[|. øý~°ôó́ ì}ýéò ì±‹õÉ ‹ú ô…¤~

ôüñýê|…¶}†– ¬° …‹}~…ÿ ²ðœý± Þõ�éýí± ÚÇÏú|…ÿ )a( ¬° ›†‹ú|›†üþ

ºýíý†üþ 1/4-4 ¬ü~û ìþ|ºõ¬ ô øý~°ôó́ ì}ýò ì±‹õÉ ‹ú ô…¤~ {ß±…°ÿ

…üò ìõðõì± )c( ¬° ì¥~ô¬û 1/5-7/4 ¬ü~û ìþ|ºõ¬. ‹±°¶þ Þ†ìê

°ü³¶†̈}†° {±�éýí±ø†ÿ ÚÇÏú|…ÿ ì³‹õ° …ðœ†ï º~û ]|42[| ¬° …üò ‹©¼ �̧

…² ‹±°¶þ ¶†̈}†°ÿ ‹† ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́

¬° …¬…ìú ̈õ…Á â±ì†üþ …üò �éýí±ø† …ðœ†ï ìþ|ºõ¬.

 δ (ppm)

ºßê 4 -ÆýØRMN H1|ì±‹õÉ ‹ú {±�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê

…¶}†– -ÚÇÏú -�éþ)ì}ýê „Þ±üç– -Þõì}ýê|ì}†Þ±üç–( ¤†¾ê …²

ô…Þñ¼ 1 ]|42[.

›~ôë 3- ¬ì†ø†ÿ …ð}Û†ë ºý»ú|…ÿ ô {©±ü� â±ì†üþ {±�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– -ÚÇÏú -�éþ)ì}ýê|„Þ±üç– -Þõì}ýê ì}†Þ±üç–( ‹†

°ô½|ø†ÿ CSD| ¬° ›õ â†² ðý}±ôó́ ô AGT²ü± ›õ â†² „°âõó ô ‹† ¶±Î• ¬ì†ÿ â±ì†¬øþ nim/Co01.  

ì¥~ô¬û ¬ì†üþ

Þ†ø¼ ô²ó )Co(

¬ì†ÿ {©±ü� )Co( ¬ì†ÿ º±ôÑ {©±ü�

)Co( )AGT(

¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ )Co( Þ·± ìõèþ ì}ýê

ì}†Þ±üç– ¬° Þõ�éýí±
ðíõðú

ÚÇÏú ¬ôï ÚÇÏú …ôë ÚÇÏú ¬ôï ÚÇÏú …ôë 

006-272

-

055-472

006-833

-

055-833

006-214 ô  263-113

-

055-414 ô  763-213

732

-

532

19

77

94

83

63

73

337/0

916/0

853/0

1

2

3
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‹±°¶þ ¨õ…Á â±ì†üþ ¶ú ðíõðú …² {±�éýí±ø†ÿ ÚÇÏú|…ÿ

�éþ|ôüñýê|…¶}†–- ÚÇÏú- �éþ)ì}ýê|„Þ±üç– -Þõ -ì}ýê ì}†Þ±üç–( ‹†

„²ìõó|ø†ÿ â±ì†¶ñœþ �õü»þ {×†Âéþ ô {œ³üú â±ì†ô²ðþ …ðœ†ï º~.

ìñ¥ñþ ì±‹õÉ ‹ú „²ìõó â±ì†¶ñœþ �õü»þ {×†Âéþ ‹±…ÿ ðíõðú 1 ¬°

ºßê 5 „ì~û …¶•. ¬ô ðõÑ …ð}Û†ë ìõ›õ¬ ì±‹õÉ ‹ú ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ

ÚÇÏú �éþ|ôüñýê|…¶}†– )ÚÇÏú …ôë( ô Þõ�éýí± �éþ|ì}ýê„Þ±üç– ‹† ì}ýê

ì}†Þ±üç– )ÚÇÏú ¬ôï( …¶• Þú ¬° ¬ì†ø†ÿ 83 ]|72€71[| ôCo|19 Ú±…°¬…°¬.

¬° …üò ‹±°¶þ€ …ð}Û†ë …ðœ†ï º~û ¬° ¬ì†ÿ ¤~ô¬ Co132 ì±‹õÉ ‹ú {©±ü�

â±ôû|ø†ÿ Þé± ]|13[| ¬° ²ðœý±ø†ÿ Þõ�éýí± …¶•. ¬° ‹©¼ �ý»ýò ¬ü~û

º~ Þú ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú �éþ|ì}ýê„Þ±üç– Co8 ô ‹† {õ›ú ‹ú

ì±…›Ð ¬ì†ÿ ÚÇÏú �éþ|ì}ýê|ì}†Þ±üç– Co801 …¶• ]|72[|. ‹ñ†‹±…üò€

ô›õ¬ üà ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ Co19 ð»†ó|¬øñ~û ¶†̈}ú º~ó Þõ�éýí±

{¿†¬Öþ ‹† ¬°¾~ ²ü†¬ …² ìõðõì± ì}ýê|ì}†Þ±üç– …¶• Þú ìÛ†¬ü± ‹ú ¬¶•

„ì~û ‹† °ô½ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ )Þ·± ìõèþ 337/0

‹±…ÿ ìõðõì± ì}ýê ì}†Þ±üç–( ]|42[| ìõöü~ …üò ð}ýœú|âý±ÿ …¶•.

‹±°¶þ ô ìÛ†ü·ú ð}†ü� ¤†¾ê …² â±ì†¶ñœþ �õü»þ {×†Âéþ ‹±…ÿ ¶ú

ðíõðú …² {±�éýí±ø†ÿ ÚÇÏú|…ÿ ¬° ›~ôë 3 „ì~û …¶•. ‹±…ÿ …üò ¶ú ðíõðú

¬° ‹±°¶þ ‹† ÆýØ|¶ñœþ °²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ ]|42[| Þ·±

ìõèþ ì}ýê ì}†Þ±üç– ¬° Þõ�éýí± ‹ú {±{ý� 337/0€ 916/0 ô 853/0 …¶•.

‹† {õ›ú ‹ú …üò Þú ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú �éþ|ì}ýê ì}†Þ±üç– Co801

â³…°½ º~ ]|72[| ô ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú �éþ|ì}ýê„Þ±üç– ìÛ~…°

Co8 ‹ú ¬¶• „ì~€ ìÛ†¬ü± ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú ¬ôï Þú ì±‹õÉ ‹ú

Þõ�éýí± {¿†¬Öþ ì}ýê|„Þ±üç– ô ì}ýê|ì}†Þ±üç– …¶•€ ‹† Þ†ø¼ ¬°¾~

ì}ýê ì}†Þ±üç– ¬° Þõ�éýí± …² 19 ‹ú Co94 Þ†ø¼ ìþ|ü†‹~. ð}†ü� ì±‹õÉ

¬° ›~ôë 3 „ì~û …¶•. ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ ÚÇÏú …ôë ðý³ Þú ì±‹õÉ ‹ú

�éþ|ôüñýê …¶}†– …¶•€ ‹±…ÿ ø± ¶ú ðíõðú ì»†‹ú ô ¤~ô¬ Co83-63

…¶•. ¬ì†ÿ º±ôÑ {©±ü� ²ðœý±ø†ÿ {±�éýí±ø†ÿ ÚÇÏú|…ÿ Þú ‹† {©±ü�

Þé±ø† „Ò†² ìþ|ºõ¬€ ¤~ô¬ Co132 …¶• )›~ôë 3( Þú ‹ý»}± ð³¬üà ‹ú

¬ì†ÿ º±ôÑ {©±ü� Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– ‹†

ì}ýê„Þ±üç–€ ¤~ô¬ Co532  ìõ›õ¬ ¬° ›~ôë 2 …¶• )…üò ìÛ~…° ‹±…ÿ

Þõ�éýí±ø†ÿ ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– ‹† ì}ýê|ì}†Þ±üç– ‹† °ô½

â±ì†¶ñœþ �õü»þ {×†Âéþ ìÛ~…° Co122 ‹ú ¬¶• „ì~ ]|72[(. …üò ð}ýœú ‹†

¬…¬û|ø†ÿ ì±‹õÉ ‹ú ‹±°¶þ ¶†̈}†°ÿ Þú ‹ý¼ …² 38 ¬°¾~ …² â±ôû|ø†ÿ

…ð}ù†üþ ²ðœý±ø†ÿ {±�éýí± ÚÇÏú|…ÿ ¶†̈}ú º~û ìõðõì± ì}ýê„Þ±üç–

…¶•€ {†üý~ ìþ|ºõ¬. ðß}ú ¬üã± „ó Þú ô›õ¬ ¬ô ðõÑ ¬ì†ÿ …ð}Û†ë ºý»ú|…ÿ

‹±…ÿ ÚÇÏú �éþ|ôüñýê|…¶}†– ô Þõ�éýí± {¿†¬Öþ ì³‹õ° ìõöü~ ›~…üþ Ö†² ô

Î~ï …̈}çÉ …üò ¬ô Ö†² …¶• ]|72[.|

‹±°¶þ ̈õ…Á â±ì†üþ {±�éýí± ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– -ÚÇÏú -

�éþ)ì}ýê|„Þ±üç– -Þõ -ì}ýê ì}†Þ±üç–( ‹† °ô½ {œ³üú â±ì†ô²ðþ

‹±…ÿ ¬ô ðíõðú 1 ô 2 …ðœ†ï º~. ¬° ‹±°¶þ ðíõðú 2 øí†ó|Æõ° Þú ¬° ºßê

6 ¬ü~û ìþ|ºõ¬€ ¬° ¬ì†ÿ ¤~ô¬ Co532 {©±ü� º±ôÑ ìþ|ºõ¬ ô …üò

{©±ü� ì±‹õÉ ‹ú Þé±ø†ÿ ìõ›õ¬ ¬° ²ðœý± {±�éýí± …¶• ]|13[|. ¬° ¬ì†ÿ

¤~ô¬ Co472 {©±ü� ì±‹õÉ ‹ú ô…¤~ {ß±…°ÿ ì}ýê|ì}†Þ±üç– ¬° ÚÇÏú

¬ôï º±ôÑ ìþ|ºõ¬ ô …üò {©±ü� {† …ð}ù† …¬…ìú ¬…°¬. {©±ü� ÚÇÏú

�éþ|ôüñýê …¶}†– ¬° ¬ì†ÿ Co213 º±ôÑ ìþ|ºõ¬ ]|71[|. {©±ü� ¬° ¬ì†ÿ|

Co833 ì±‹õÉ ‹ú ô…¤~ {ß±…°ÿ ì}ýê „Þ±üç– „Ò†² ìþ|ºõ¬ ]|23€92[| ô

…üò {©±ü� {† …ð}ù† …¬…ìú ¬…°¬. øí†ó|Æõ° Þú ¬° ºßê ì»©À …¶•€

¶±Î• Þ†ø¼ ô²ó ðíõðú …² ¬ì†ÿ Co833 Þú ø± ¶ú ô…¤~ ìõðõì±ÿ

{©±ü� ìþ|ºõ¬€ ¬° ìÛ†ü·ú ‹ý»}± …¶•.  |

¬° ‹±°¶þ|ø†ÿ …ðœ†ï º~û ‹±…ÿ ÚÇÏú �éþ|ôüñýê|…¶}†– ‹† �éþ|ì}ýê

ºßê 5 -¬ì†ðã†º• CSD| ‹±…ÿ {±�éýí± ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†– -

ÚÇÏú -�éþ)ì}ýê „Þ±üç– -Þõì}ýê|ì}†Þ±üç–( ¤†¾ê …² ô…Þñ¼ 1 ¬°

›õ â†² ðý}±ôó́ ô ‹† ¶±Î• â±ì†¬øþnim/Co01.

ºßê 6 -¬ì†ðã†º• {œ³üú â±ì†ô²ðþ {±�éýí± ÚÇÏú|…ÿ �éþ|ôüñýê|…¶}†–

-ÚÇÏú -�éþ)ì}ýê „Þ±üç– -Þõì}ýê|ì}†Þ±üç–( ô…Þñ¼ 2 ¬° ›õ â†²

„°âõó ô ‹† ¶±Î• â±ì†¬øþ nim/Co|01.
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…¶•. …ì†€ ¬° …üò ‹±°¶þ ‹±…ÿ Þõ�éýí± {¿†¬Öþ ì}ýê„Þ±üç– ‹†

ì}ýê|ì}†Þ±üç– ¬ü~û ìþ|ºõ¬€ ¬ì†ÿ º±ôÑ {©±ü� �éþ|ì}ýê|ì}†Þ±üç–

…² 832 ‹ú Co472 {†‡̈ý± �ý~… Þ±¬ ô ¬ì†ÿ º±ôÑ {©±ü�

�éþ|ì}ýê|„Þ±üç– …² ¬ì†ÿ 053 ‹ú ¬ì†ÿ Co833 Þ†ø¼ ü†Ö•. ¬èýê …üò

…ì± …÷±ÿ …¶• Þú …üò ¬ô ìõðõì± ¤ýò {©±ü� °ôÿ øî ìþ|â̄…°ð~.

¬° ì¥~ô¬û ¬ì†üþ Co414-763 ÚÇÏú �éþ|ôüñýê|…¶}†– {©±ü�

ðíþ|ºõ¬ ]|13[| ô {©±ü� ìõ›õ¬ …¬…ìú {©±ü� ô…¤~ø†ÿ ì}ýê „Þ±üç–

ô ì}ýê ì}†Þ±üç– …¶•. ‹ñ†‹±…üò€ º~– {©±ü� Þ†ø¼ ìþ|ü†‹~. …²

¬ì†ÿ Co414 ‹ú ‹Ï~ ðý³ °ôð~ {©±ü� ì±‹õÉ ‹ú ø±¶ú ô…¤~

�éþ|ôüñýê|…¶}†–€ �éþ|ì}ýê|„Þ±üç– ô �éþ|ì}ýê|ì}†Þ±üç– …¶• Þú

º~– ‹ý»}±ÿ ð·Œ• ‹ú ¤†è• ÚŒéþ ¬…°¬. °ôð~ {©±ü� ¬° ¬ì†ÿ ¤~ô¬

Co055 {Û±üŒ† ÷†‹• ìþ|ºõ¬.

¬° ›~ôë 3 ¬ì†ø†ÿ {©±ü� ÚÇÏú|ø†ÿ �éþ|ôüñýê|…¶}†– )ÚÇÏú …ôë( ô

ô…¤~ø†ÿ Þõ�éýí± {¿†¬Öþ )ÚÇÏú ¬ôï( º†ìê �éþ|ì}ýê|„Þ±üç– )ô…¤~

…ôë( ô �éþ|ì}ýê|ì}†Þ±üç– )ô…¤~ ¬ôï( ô ¬ì†ÿ º±ôÑ {©±ü�
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…¶• ô ¬ì†ÿ º±ôÑ {©±ü� �éþ|ì}ýê„Þ±üç– ‹ý»}± …² �éþ|ì}ýê

ì}†Þ±üç– …¶•. ¬èýê …üò …ì± ô›õ¬ â±ôû|ø†ÿ ì}ýê ìõ›õ¬ ¬° ìõðõì±

ì}ýê ì}†Þ±üç– …¶•.
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ðíõðú 1 ¤~ô¬ Co006-732 ô ‹±…ÿ ðíõðú 2€ Co055-532 …¶• Þú Þ†ø¼
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°²ôð†ð̧ ìÓñ†Æý·þ ø·}ú øý~°ôó́ ÷†‹• º~ ]|42[|.  |

ð}ýœú|âý±ÿ
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ÚÇÏú|…ÿ ô ̈õ…Á â±ì†üþ „ðù† ô›õ¬ ¬…°¬. ¬° …üò �µôø¼€ ¬ü~û º~ Þú

‹† {Óýý± ¶†̈}†° ô…¤~ {ß±…°ÿ ìõðõì±ø† ¬° ø± ÚÇÏú€ ¬ì†ÿ …ð}Û†ë

ºý»ú|…ÿ ÚÇÏú ‹ú Æõ° Ú†‹ê {õ›ùþ ¬° ì¥~ô¬û Co19-7 {Óýý± ìþ|Þñ~.

ô›õ¬ ¬ô ðõÑ …ð}Û†ë ¬° ìñ¥ñþ {Óýý±…– ¬ì†üþ ¤†¾ê …² â±ì†¶ñœþ

�õü»þ {×†Âéþ ð»†ó ìþ|¬ø~€ ¬° {í†ï �éýí±ø†ÿ ÚÇÏú|…ÿ ¶†̈}ú º~û€

ìý†ó ÚÇÏú|ø†ÿ ìõ›õ¬ ¬° ø± �éýí± ÚÇÏú|…ÿ …ì}³…ž ô›õ¬ ð~…°¬. {©±ü�

ÚÇÏú|ø†ÿ ì©}éØ ¶†̈}ú º~û ¬° …°{Œ†É ì·}Ûýî ‹† ¶†̈}†° ô…¤~

ìõðõì±ÿ ìõ›õ¬ ¬° ²ðœý± �éýí± ø·}ñ~. ‹±…ÿ ÚÇÏú|ø†ÿ ì»†‹ú °ôð~

{©±ü� ì»†‹ùþ ¬ü~û º~. ì»†ø~û º~ Þú ¬° {±�éýí± ÚÇÏú|…ÿ ¤ýò
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