
C
O2/CH4 gas separation is a very important applicatable process in upgrad-

ing the natural gas and landfil gas recovery. In this work, to investigate the

membrane separation process performance, the gas permeation results and

CO2/CH4 separation characteristics of different prepared membranes (via blending

different molecular weights of polyethylene glycol (PEG) as a modifier with acry-

lonitrile-butadiene-styrene (ABS) as a backbone structure) have been studied.

Furthermore, SEM analysis was carried out for morphological investigations. The

effect of PEG content on gas transport properties on the selected sample was also

studied. The effect of pressure on CO2 permeation was examined and showed that at

the pressure beyond 4 bar, permeability is not affected by pressure. The results

showed that more or less in all cases, incorporation of PEG molecules without any

significant increase in CH4 permeability increases the CO2/CH4 selectivity. From the

view point of gas separation applications the resultant data are within commercial

attractive range.
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…üò Þõ�éýí± Þú ºßê|ºñ†¶þ æüú|æüú ¬…°ð~€ ‹±…ÿ {Ïýýò …÷± {±Þý�

„ìý©}ú ‹± ôüµâþ|ø†ÿ °Ö}†°ÿ {±…ô…üþ-â³üñ¼|�̄ü±ÿ ‹ú Þ†° ‹±¬û º~.

‹† …ð}©†Ž ìñ†¶� {±Þý� „ìý©}ú ô øíõ�éýí± �éþ|…{ýéò âéýßõë€ üà

ºßê|ºñ†¶þ ‹þ|ºßê ¬…°…ÿ Ö†² �ýõ¶}ú �éþ|…{± ‹† {±…ô…üþ ô

â³üñ¼|�̄ü±ÿ ‹ùŒõ¬ ü†Ö}ú ¬üõÞ·ý~ Þ±‹ò ð·Œ• ‹ú â†²ø†ÿ Òý±ÚÇŒþ

Ú†‹ê ¬¶•|ü†‹þ …¶•.

oahSô øíß†°…ó ]31[ â³…°½ Þ±¬ð~€ ‹±…ÿ �éþ|…¶}ý±ó {œ†°ÿ ¬°

¬ì†ÿ Co03 ô Ö»†° mta1€ {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ‹±…‹± rerraB4/01

…¶•. ¬° ¤†èþ Þú ‹±…ÿ �éþ|…üíý~ )ì†{±üíý~( ¬° øíýò ¬ì† …üò ìÛ~…°

rerraB7/01 …¶• Þú …² è¥†Í {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ¬° …üò ¬ô �éýí±

{œ†°ÿ …̈}çÙ ²ü†¬ÿ ¬ü~û ðíþ|ºõ¬. ‹† {õ›ú ‹ú â³…°½ nretS]41[€

{±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ‹±…ÿ �éþ|…¶}ý±ó ô �éþ|‹õ{†¬ÿ|…ó|…¶}ý±ó ¬°

C
o53€ 4/21 ô rerraB171 ô â³üñ¼|�̄ü±ÿ ¬üõÞ·ý~ Þ±‹ò -ì}†ó ì±‹õÉ

‹ú „ðù† ‹ú {±{ý� ‹±…‹± 61 ô 5 ‹õ¬û …¶•. Ÿñ†ó Ÿú °ôºò …¶• ¬°

�éþ|…¶}ý±ó€ …Ö³…ü¼ ì¥}õ…ÿ æ¶}ýßþ ¬° ºŒßú …¶}ý±ó ){»ßýê Þõ�éýí±

�éþ|‹õ{†¬ÿ|…ó -…¶}ý±ó( ‹ú Æõ° Ú†‹ê {õ›ùþ {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò °…

²ü†¬ ìþ|Þñ~. Ÿ±… Þú æ¶}ýà ‹õ{†¬ÿ|…ó ¬…°…ÿ ²ðœý±ø†ÿ …¾éþ

…ðÏÇ†Ù|�̄ü±{±ÿ …¶•.  |

ðíõðú|…ÿ ¬üã± …² Þ†°‹±¬ Þõ�éýí±ø†ÿ ¤†ôÿ ÚÇÏú ¶©• …¶}ý±ó ¬°

{±Þý� ‹† ÚÇÏú ìý†ðþ ºý»ú|…ÿ€ Þ†° esehcraMô øíß†°…ó …¶• ]51[.

„ðù† ð»†ó ¬…¬ð~€ ¬° Ò»†ÿ ¶†̈}ú º~û …² Þõ�éýí± „Þ±üéõðý}±üê -

‹õ{†¬ÿ|…ó -…¶}ý±ó )SBA( )642®nartsuL(€ {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò …²

79/2 ¬° Co|02 ‹ú 59/4 ¬° Co|05 …Ö³…ü¼ ìþ|ü†‹~. …ì†€ â³üñ¼|�̄ü±ÿ

¬üõÞ·ý~ Þ±‹ò -ì}†ó ì}ñ†Ê± ‹† „ó …² 75/32 ‹ú 49/31 Þ†ø¼ ìþ|ü†‹~.

øî|Ÿñýò€ ‹† …Ö³…ü¼ Ö»†° …² 2 {† rab01€  {Óýý± Ú†‹ê ìç¤Ëú|…ÿ ¬°

{±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ì»†ø~û ð»~. „ðù† Ö±Å Þ±¬ð~€ …÷±

…ð¥çë|�̄ü±ÿ â³üñ»þ ¬üõÞ·ý~ Þ±‹ò °… ìþ|{õ…ó ‹ú ô›õ¬ „Þ±üéõðý}±üê

¬° Þõ�éýí± SBA| ð·Œ• ¬…¬. ¬° …üò º±…üÈ€ …ð¥çë|�̄ü±ÿ ¬üõÞ·ý~

Þ±‹ò ‹† …Ö³…ü¼ ì¥}õ…ÿ „Þ±üéõðý}±üê ¬° Þõ�éýí± …Ö³…ü¼ ìþ|ü†‹~ ¬°

¤†èþ Þú ‹±…ÿ ðý}±ôó́ ô …Þ·ýµó Þ†ø¼ �ý~… ìþ|Þñ~.  |

Ÿñ†ó Þú ‹¥™ º~€ �éþ|…{ýéò âéýßõë ‹ú ¬èýê ô›õ¬ ¶±ø†ÿ ÚÇŒþ ¬°

º†̈ú|ø†ÿ …¾éþ ô …ðÏÇ†Ù|�̄ü±ÿ ²ü†¬ ²ðœý±€ …ð¥çë|�̄ü±ÿ â†²

…¶ý~ÿ Ú†‹ê ìç¤Ëú …ÿ ¬…°¬. ¬° ¤†èþ Þú ‹ú Îé• ôüµâþ|ø†ÿ ìß†ðýßþ

ÂÏýØ€ {ùýú üà Ò»†ÿ ì·}Ûê …² „ó ìíßò ðý·•. ‹ú ðË± ìþ|°¶~€ …²

„ìý©}ú|¶†²ÿ �éþ|…{ýéò âéýßõë ‹† üà �éýí± ¬…°…ÿ ìÛ†ôì• ìß†ðýßþ

‹ý»}± ì†ðñ~ SBAð}†ü� Ú†‹ê �̄ü±ºþ ì¥}íê ‹†º~. ¬° ìÛ†ü·ú ‹†

�éþ|…¶}ý±ó€ SBA| …² ìÛ†ôì• ºýíý†üþ ²ü†¬ÿ ¬° ‹±…‹± ìõ…¬ „èþ€ …¶ý~ø†

)‹ú …¶}˜ñ†ÿ …¶ý~ø†ÿ …Þ·ý~Þññ~û ÒéýÌ( ô ‹†²ø† ‹±̈õ°¬…° …¶•. …Òé�

ì¥¿õæ– {õèý~ º~û …² SBA| ¬…°…ÿ ìÛ†ôì• ²ü†¬ÿ ¬° ‹±…‹± ºß·•

²ü± {ñ¼ ì¥ýÇþ )CSE( ø·}ñ~. …Ö³ôó ‹± „ó€ ¬° ¬ì†ÿ 04- {† Co001 …²

ìÛ†ôì•  ‹ú Â±‹ú ̈õŽ€ ¬ì†ÿ {Óýý± ºßê â±ì†üþ€ ¶×}þ€ Ú†‹éý•

Ö±…üñ~�̄ü±ÿ ̈õŽ€ ø³üñú ì}õ¶È ]61[ ô ̈õ…Á ‹·ý†° ìñ†¶�

ºßê|¬øþ Öýéî ‹±̈õ°¬…°ð~. ‹ñ†‹±…üò€ ‹·ý†° ìÇéõŽ …¶• Þú SBA| ¬°

¶†̈• Ò»†ÿ ›~…¶†² â†² …¶}×†¬û ºõ¬ ô Þ†°…üþ „ó ¬° …üò ‹†°û …°²ü†‹þ

ºõ¬.  |

‹±…ÿ ð×õ® ¬üõÞ·ý~ Þ±‹ò ¬° �éýí±ø†ÿ ºý»ú|…ÿ€ ÚÇ± ìõö÷± 
o
Å 5/3

{éÛþ ìþ ºõ¬ )ü†  
o
Å65/3€ …² …¾ç§ ̈Çþ DnL| ô JL|â†²ø†ÿ …Þ·ýµó€

ðý}±ôó́ ô ì}†ó ¬° ¬ì†ø†ÿ ì©}éØ ]51[(€ Þú ̈ýéþ ÞõŸà|{± …² ÚÇ±

‹±̈õ°¬ �}†ð·ýê èñ†°¬ -›õð³ JL)4 ô 
o
Å28/3 ‹ú {±{ý� ‹±…ÿ ¬üõÞ·ý~

Þ±‹ò ô ì}†ó( ô ð·Œ}†_ ð³¬üà ‹ú ÚÇ± ¶ýñ}ýßþ tk|)03/3 ô  
o
Å08/3 ‹±…ÿ

¬üõÞ·ý~ Þ±‹ò ô ì}†ó( …¶• ]71€51[. …¤}í†æ_ Îé• …üò …¶•€

ìõèßõë|ø†ÿ °¶õ«|Þññ~û ì³‹õ° ¬…°…ÿ ºßéþ ìýéú ì†ðñ~ ¾é� ü†

ì·Ç¦€ ¬° ìÛ†ü·ú ‹† Þ±û ø·}ñ~ ]81[. ‹ñ†‹±…üò€ ÚÇ± ìõö÷± ð×õ® ¬üõÞ·ý~

Þ±‹ò ð·Œ• ‹ú ì}†ó ÞõŸà|{± …¶•. …üò ìÇé� ‹ú ô¶ýéú rokaylpeTô

seraeM‹ú …÷Œ†– °¶ý~ ]91[. „ðù† ÚÇ± ìõèßõèþ ìõö÷± â†² ¬üã± üÏñþ ì}†ó

°… 
o
Å81/3 ‹ú ¬¶• „ô°¬ð~. …Ö³ôó ‹± …üò€ amayariHô øíß†°…ó ]71[€

σ

σ

σ

b

b
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›~…¶†²ÿ ¬üõÞ·ý~Þ±‹ò -ì}†ó ‹† …¶}×†¬û …² Ò»†ÿ �éýí±ÿ „ìý©}ú|…ÿ ¤íý~°Â† ¶ñ†üþ|�õ° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 1€ Ö±ô°¬üò ƒƒ …°¬üŒù»• 9831 

‹±…ÿ �éýí±ø†ÿ æ¶}ýßþ …² ìÛ†ü·ú â³üñ¼|�̄ü±ÿ �õü† ð}ýœú â±Ö}ñ~€ …üò

ìÛ†¬ü± ì»†‹ú ìÛ†¬ü± ì±‹õÉ ¬° �éýí±ø†ÿ æ¶}ýßþ „Ž â±ü³ …¶•. …üò

�ý»ñù†¬ ð»†ó|¬øñ~û „ó …¶• Þú ìýê {±ÞýŒþ ºŒßú �éþ|…{ýéò âéýßõë ‹ú

ìõèßõë|ø†ÿ ¬üõÞ·ý~ Þ±‹ò „ó|Ú~° Þ†Öþ ðý·• Þú ð×õ® ¬üõÞ·ý~ Þ±‹ò

°… Þ†ø¼ ¬ø~.  |

…ð}Û†ë ›±ï ¬° Ò»†ø†ÿ „ìý©}ú|…ÿ ì}±…Þî€ …² ì~ë …ð¥çë -ð×õ®

{õ¾ýØ ìþ|ºõ¬. {±…ô½€ º†ìê ›Ž̄ ì†¬û °¶õ«|Þññ~û ‹ú ¬°ôó Ò»†

ô ¤±Þ• ìõèßõë …² ìý†ó >¤×±|û|ø†ÿ< {¿†¬Öþ ìý†ó ‹©»þ ‹ú ô›õ¬

„ì~û …² ›†‹ú|›†üþ â±ì†üþ ²ðœý±ø†ÿ �éýí± ¬° ðË± â±Ö}ú ìþ|ºõ¬ ]9[. ‹ú

Îñõ…ó ð©·}ýò {Û±ü�€ {±…ô…üþ …² ¤†¾ê Â±Ž …ð¥çë|�̄ü±ÿ ¬°

ð×õ®�̄ü±ÿ ì†¬û °¶õ«|Þññ~û ¬° Ò»† ‹ú ¬¶• ìþ|„ü~. ð×õ®�̄ü±ÿ {†‹Ð

…ð~…²û ô ºßê ì†¬û °¶õ« Þññ~û …¶•. ìõèßõë ø†ÿ â†² ÞõŸà …² Ò»†

¶±üÐ|{± ð×õ® ìþ|Þññ~.

Ÿñ†ó Ÿú �ý¼|{± ‹¥™ º~€ ÚÇ± ¶ýñ}ýßþ ¬üõÞ·ý~ Þ±‹ò ð·Œ• ‹ú ì}†ó

ÞõŸà|{± ô ‹ñ†‹±…üò ð×õ®�̄ü±ÿ|ø†ÿ …üò â†² ‹³°å|{± …¶•. …² ¶õÿ

¬üã±€ …ð¥çë|�̄ü±ÿ ‹ú Æõ° Ö³…üñ~û|…ÿ ‹ú ìýÏ†ó|�̄ü±ÿ ì†¬û °¶õ«|Þññ~û ô

‹ú øíýò ð·Œ• ‹ú ‹±øî|Þñ¼|ø†ÿ ì†¬û °¶õ«|Þññ~û -Ò»†€ ‹·}ãþ ¬…°¬.

¬üõÞ·ý~ Þ±‹ò °… ìþ|{õ…ó üà …¶ý~ èõüý̧ ¬° ðË± â±Ö•. ¬° ¤†èþ Þú

ÚÇÏú|ø†ÿ „Þ±üéõðý}±üê ¬° SBA| ̈õ…Á ‹†²ÿ ¬…°ð~. ‹ñ†‹±…üò€

…ð¥çë|�̄ü±ÿ ¬üõÞ·ý~ Þ±‹ò ¬° Ò»† ‹ú ô¶ýéú ‹±øî|Þñ¼ …¶ý~ -‹†²

ÂÏýØ ‹ýò ìõèßõë|ø†ÿ ¬üõÞ·ý~ Þ±‹ò ô ¶±ø†ÿ „Þ±üéõðý}±üê ‹ùŒõ¬

ìþ|ü†‹~. ‹†ô›õ¬ …üò€ ¤éÛú|ø†ÿ ¤œýî Öñýéò )ÚÇÏú|ø†ÿ …¶}ý±ó ¬° SBA(

¬° ²ðœý± �éýí± ìþ|{õ…ðñ~ {¥±á ²ðœý± °… Þ†ø¼ ¬øñ~.

…² ¶õÿ ¬üã±€ º±Þ• ¬…¬ó �éþ|…{ýéò âéýßõë …÷± ìñ×þ ¤éÛú|ø†ÿ

Öñýéò °… {¥• {†÷ý± Ú±…° ìþ|¬ø~. �éþ|…{ýéò âéýßõë ¬ì†ÿ {Œ~üê ºý»ú|…ÿ

ð·Œ}†_  Þíþ ¬…°¬. …² …üò °ô …ð}Ë†° ìþ|°ô¬€ ºßññ~âþ Ò»† °… Þ†ø¼ ¬ø~.

øî|Ÿñýò€ ‹† ¬° ðË±â±Ö}ò …üò ôüµâþ ¬° ìõèßõë|ø†ÿ ¬üõÞ·ý~ Þ±‹ò Þú

‹ú Îé• …èß}±ôó|̈õ…øþ ‹ý»}± O| ð·Œ• ‹ú C|€ …‹± …èß}±ôðþ ¬° �ýõð~

ÚÇŒþ O=C| ‹ú ¶í• …{î|ø†ÿ …Þ·ýµó ì}í†üê …¶•€ �éþ|…{ýéò âéýßõë …²

â³üñ¼|�̄ü±ÿ ¬üõÞ·ý~ Þ±‹ò ̈õ‹þ ‹±̈õ°¬…° ìþ|ºõ¬ ]71€8[. …²

…üò|°ô€ ìõèßõë|ø†ÿ ¬üõÞ·ý~ Þ±‹ò …â± Ÿú Òý±ÚÇŒþ ø·}ñ~€ ôèþ ¬°

ìÛ†ü·ú ‹† ¶†ü± â†²ø† ÚÇŒ¼|�̄ü±ÿ ô ìí†ó Ÿù†°ÚÇŒþ ²ü†¬ÿ ¬…°ð~.

…ð¥çë|�̄ü±ÿ ²ü†¬ ¬üõÞ·ý~ Þ±‹ò …² ìýê {±ÞýŒþ ‹ýò ìõèßõë|ø†ÿ

¬üõÞ·ý~ Þ±‹ò ô ²ðœý±ø†ÿ ÚÇŒþ �éþ|…{ýéò âéýßõë ð†ºþ ìþ|ºõ¬.  |

¬° …üò ›†€ Ò»†ø†ÿ �éýí±ÿ ›~…¶†² â†² {ùýú º~û …² „ìý©}ú|¶†²ÿ

SBA€ ‹† ô²ó|ø†ÿ ì©}éØ ìõèßõèþ …² �éþ|…{ýéò âéýßõë )GEP( ¬°

{±…ô½ ¬üõÞ·ý~ Þ±‹ò -ì}†ó „²ì†ü¼ º~û|…ð~. …÷± „ìý©}ú|¶†²ÿ GEP|

‹ú Îñõ…ó üà „ìý©}ú �éýí±ÿ ›~ü~ ‹† SBA| ¬° ²ìýñú ›~…¶†²ÿ â†²€ ‹ú

Þíà ‹±°¶þ ¶†̈}†° Ò»†ø†ÿ ¶†̈}ú º~û …² …üò „ìý©}ú ô …÷± º±…üÈ

Îíéý†{þ ‹± {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ìõ°¬ ìÇ†èÏú Ú±…° â±Ö}ú …¶•.

{œ±‹þ

|ìõ…¬

Þõ�éýí± „Þ±üéõðý}±üê -‹õ{†¬ÿ|…ó -…¶}ý±ó )SBA(€ ‹† ì¥}õ…ÿ

„Þ±üéõðý}±üê ¤~ô¬ 52%€ …² º±Þ• hcirdlA{ùýú ô �ý¼ …² ì¿±Ù ‹ú

ì~– h2 ¬° ¬ì†ÿ C
o08 ̈»à º~. �éþ|…{ýéò âéýßõë )GEP| ‹†

ô²ó|ø†ÿ ìõèßõèþ 004€ 0001€ 0051€ 0004 ô 00001 ̈±ü~…°ÿ º~û …²

º±Þ• kcreM( ô ¬ÿ Þé±ôì}†ó )ì¥¿õë º±Þ• sorcA( ‹~ôó

¨†èÀ|¶†²ÿ ‹ý»}± ìõ°¬ …¶}×†¬û Ú±…° â±Ö}ñ~.  |

¬üõÞ·ý~ Þ±‹ò ‹† ̈éõÁ 5/99% …² º±Þ• Ö±…Öò â†² ̈±ü~…°ÿ º~.

ì}†ó ‹† ̈éõÁ 59/99% …² º±Þ• °ø†ï â†² {ùýú º~. …üò â†²ø† ¬°

…ð~…²û|âý±ÿ|ø†ÿ {±…ô…üþ ‹ú Þ†° ‹±¬û º~. {í†ï „²ìõó|ø†ÿ {±…ô…üþ ‹†

…¶}×†¬û …² …üò â†²ø†€ ‹±…ÿ ø± ðíõðú ¤~…Úê ¶ú ì±{Œú {ß±…° º~ð~.

¬…¬û|ø†ÿ â³…°½ º~û€ …² ¬Ú• ̈õ‹þ )̈Ç†ÿ ‹ýò 5 {† 01%( ‹±̈õ°¬…°

‹õ¬ð~.  |

¬¶}ã†û|ø† ô °ô½|ø†

|ð¥õû …ð~…²û|âý±ÿ ô ì¥†¶Œ†–

{±…ô…üþ â†² ‹ú Þíà ¬¶}ã†û ð»†ó ¬…¬û º~û ¬° ºßê 1 …ð~…²û|âý±ÿ º~û

…¶•. ¶éõë Ò»†üþ …² Öõæ¬ ²ðä ð³ó )¬…°…ÿ ðãú|¬…°ð~û ¾†Öþ ¶†̈•

eropilliMì~ë 00 740 54XX€6 �ý¢ ô ¬ô ô…º± „Ž|‹ñ~ÿ( ‹† ì·†¤•

ìõö÷± 2mc|09/51 ¶†̈}ú º~û …¶•. ¶éõë ¬° …üò ¤†è• ‹±…ÿ …ð~…²û|âý±ÿ

{±…ô…üþ â†² ̈†èÀ ‹·ý†° ìñ†¶� …¶• ]02[. ›±ü†ó â†² ô°ô¬ÿ‹† {õ›ú

‹ú ¶±Î• {±…ô½ …üò ì†¬û€ ‹ú Þíà üà ›±ü†ó|¶ñ� )¶†̈• rehsiF

ì~ë 0112TR35 N7313A01( {̃Œý• º~. �ý¼ …² …ð~…²û|âý±ÿ€ â†²

�̧ …² ÎŒõ° …² {ñËýî|Þññ~û Ö»†° )¶†̈• rekraP olfireV ì~ë

B4P2K55004RI( ô ¾†Öþ â†² )¶†̈• llaP ì~ë ®neelksaG( …²

ì©³ó ‹ú ¶í• ‹†æ¬¶• ¶éõë ô…°¬ ô Ö»†° ÎŒõ°ÿ …² Ò»† ‹ú Þíà üà

{ñËýî|Þññ~û Ö»†° ‹±â»}þ )¶†̈• OG ì~ë 111W3Q11F1-1RP(÷†‹•

ðãú ¬…º}ú ìþ|ºõ¬. …Ö³…ü¼ ̈Çþ ¤œî â†² ¬° ¶í• �†üýò ¬¶• Ò»†€

Þú ‹ú Îñõ…ó ðýî|°« ÒéË• ¤†è• -�†ü~…° „ó ¬° ðË± â±Ö}ú ìþ|ºõ¬€ ‹†

…¶}×†¬û …² ‹†æ°Ö}ò ì†üÐ )„Ž( ¬°ôó ¶}õó€ ìÛ~…° ¤œî ì†¬û {±…ôºþ

›íÐ º~û ¬° ‹©¼ �†üýò ¬¶• Ò»† ¬° ²ì†ó|ø†ÿ ì©}éØ€ ¬° ¬ì† ô

Ö»†° „²ì†ü»ã†û )Co52 ô gHmm|026( …ð~…²û|âý±ÿ ìþ|ºõ¬.  |



›~…¶†²ÿ ¬üõÞ·ý~Þ±‹ò -ì}†ó ‹† …¶}×†¬û …² Ò»†ÿ �éýí±ÿ „ìý©}ú|…ÿ¤íý~°Â† ¶ñ†üþ|�õ° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 1€ Ö±ô°¬üò ƒƒ …°¬üŒù»• 9831 22

‹ú Þíà ¬¶}ã†û ü†¬ º~û€ {±…ô½ â†²ø†ÿ ̈†èÀ ){à|›³üþ(

…ð~…²û|âý±ÿ ô {±…ô…üþ ¬° ¤†è• �†ü~…° ‹† ìÏ†¬èú )1( ì¥†¶Œú º~:

¬° …üò ìÏ†¬èú )3mc( V¤œî ì†¬û {±…ôºþ ›íÐ º~û ¬° ¶í• �†üýò

¬¶• Ò»† ¬° ¬ô°û ²ì†ðþ )s( t)‹ú ÎŒ†°{þ  …² ºý� ðíõ¬…° ²ì†ó -¤œî

ì¥†¶Œú º~û(€ )mc(LÂ©†ì• Ò»†€ )2mc(A¶Ç¦ ìõö÷± Ò»†€

)gHmc(PΔ…̈}çÙ Ö»†° ÎŒõ°ÿ …² Ò»† ô )K(0Tô )gHmc(0P‹ú

{±{ý� ¬ì† ô Ö»†° ì¥ýÈ|…ð~.

øñã†ìþ Þú Ö»†° ì†¬û {±…ôºþ ð·Œ• ‹ú Ö»†° ̈õ°…á ð†Ÿý³ ‹†º~ ô

ð×õ® Öýà …² °…û ¶±Î• ‹ú Îñõ…ó ì¥~ô¬Þññ~û  …ð}Û†ë ì†¬û °¶õ«|Þññ~û

¤†Þî ‹†º~€ ‹±…ÿ Ö±…üñ~ …ð¥çë -ð×õ® â†² ¬° Ò»†ø†ÿ �éýí±ÿ

Òý±ì}©é©ê Â±ü� {±…ô…üþ ÆŒÜ ìÏ†¬èú )2( ì¥†¶Œú ìþ|ºõ¬:   |

)2(                                                                                                            S×D=P

¬° …üò ›†€ D| ì}õ¶È Â±ü� ð×õ® ìõö÷± ÒéË• ô S| Â±ü�

…ð¥çë|�̄ü±ÿ ‹± …¶†¹ ð·Œ• ¤œî â†² ¤ê º~û ‹ú ¤œî �éýí± ‹±

Ö»†° ›³üþ â†² ¬° ‹©¼ ‹†æ¬¶• Ò»†¶•. Â±ü� …ð¥çë|�̄ü±ÿ ðý³

‹ú ô¶ýéú „²ì†ü¼ ¬° ì¥×Ëú ›Ž̄ …ð~…²û|âý±ÿ º~. ‹ú …üò ìñËõ°€

ì©³ó ¬¶}ã†û ›Ž̄ °… …² â†² ¬° Ö»†° rab1 �± Þ±¬û ô ‹ú ¶éõë Ò»†üþ

�ý¼ â×}ú€ Þú ì¥}õÿ Ò»†ÿ �éýí±ÿ ìõ°¬ ðË± ‹† ¤œî ìÏýò …¶•€

ì}¿ê ìþ|ºõ¬. ìÛ~…° {Óýý± ¤œî â†² ìÛ~…° …ð¥çë|�̄ü±ÿ °… ì»©À

ìþ|Þñ~. …üò {Óýý± ¤œî …² °ôÿ …Ö• Ö»†° ô ‹ú Þíà ìÏ†¬èú ‹õüê -

ì†°üõ– )1V1P=0V0P( ¬° ¬ì†ÿ ÷†‹• Ú†‹ê …ð~…²û|âý±ÿ …¶•. ¬°

ìÏ†¬èú ü†¬ º~û€ 0P| Ö»†° …ôèýú ìœíõÑ ì©³ó ô ¶éõë Ò»†üþ€ 0V| ¤œî

…ôèýú „ðù† ü† ¤œî â†² ¬° ¤†è• …ôèýú€ 1P| Ö»†° ÷†ðõüú �̧ …² ì~– ²ì†ó

æ²ï ‹±…ÿ ›Ž̄ ‹ú ¤†è• �†ü~…° ô 1V| ¤œî â†² ¬° ¤†è• ÷†ðõüú …¶•

Þú …̈}çÙ …üò ¬ô ¤œî ìÛ~…° …ð¥çë|�̄ü±ÿ °… ìþ|¬ø~.  |

‹ú …üò {±{ý�€ ‹† ¬…º}ò ìÛ~…° {±…ô…üþ …² ìÏ†¬èú )1( ô ìÛ~…° ‹ú ¬¶•

„ì~û ‹±…ÿ …ð¥çë|�̄ü±ÿ …² „²ì†ü¼ ¬° ì¥×Ëú ›Ž̄€ ‹ú Þíà ìÏ†¬èú

)2( Â±ü� ð×õ® D‹±…ÿ Ò»†ÿ ìõ°¬ ðË± Ú†‹ê ì¥†¶Œú …¶•.   |

â³üñ¼|�̄ü±ÿ …ü~û „ë ì±‹õÉ ‹ú {±…ô…üþ|ø†ÿ â†²ø†ÿ ̈†èÀ Aô B|

‹ú ºßê ìÏ†¬èú ²ü± {Ï±üØ ìþ|ºõ¬:  |

‹~ôó ô›õ¬ ‹±øî|Þñ¼|ø†ÿ Úõÿ ‹ýò �éýí± ô Ò»† ]21[ )°Ú†‹• ›†ÿ

â†øþ ]51[ ü† …÷± ð±ï|Þññ~âþ( ô ô…‹·}ãþ {±…ô…üþ ‹ú Ö»†° )…÷± Ö»†°

›³üþ(€ â³üñ¼|�̄ü±ÿ â†²ø†ÿ ì©éõÉ °… ìþ|{õ…ó ‹† Â±ü� ›~…¶†²ÿ

…ü~û|„ë â†²ø†ÿ ̈†èÀ A| ô B€ B,A|€ ‹† % 01 ̈Ç† {©íýò ²¬.

°ô½ {ùýú Ò»†

SBA)�éýí± …¶ßé• Ò»†( ‹ú øí±…û �éýí± …Ö³ô¬û ºõð~û ‹±…ÿ {ùýú Ò»†ÿ

„ìý©}ú ‹ú Þ†° â±Ö}ú º~û …¶•. °ô½ °ü©}ú|â±ÿ ì¥éõë ô {Œ©ý± ¤çë

…¶}×†¬û º~û …¶•. ì¥éõë|ø†ÿ �éýí±ÿ SBA| ̈†èÀ ô øî|Ÿñýò

{±Þý� „ó ‹† �éýí± …Ö³ô¬û ºõð~û€ ‹† …ð¥çë 5% ô²ðþ ìÛ†¬ü± …² �ý¼ ìÏýò

º~û …² âõðú|ø†ÿ ¶†²ð~û ¬° ¬ÿ|Þé±ôì}†ó ‹ú Îñõ…ó ¤çë ¶†̈}ú º~ð~.

‹ú ìñËõ° ºßê|âý±ÿ ì¥éõë|ø†ÿ �éýí±ÿ º×†Ù ô øíãò€ ì©éõÉ|ø† ‹ú

ì~– h5 ¬° ¬ì†ÿ ì¥ýÈ øî|²¬û º~û ô �̧ …² „ó ¤Œ†Ž|²¬…üþ º~ð~.

ì¥éõë Î†°ÿ …² ¤Œ†Ž °ôÿ ¾×¥ú|…ÿ {íý³ …² ›ņ̃ ºý»ú€ ‹ú Þíà

üà Öýéî Þ¼ Ò»†üþ ¬¶•|¶†² …² ›ņ̃ Öõæ¬ ²ðä ð³ó Þú {ýÓú „ó ‹ú

ô¶ýéú ¬¶}ã†û ô…ü±Þ†– ‹† ¬Ú• ‹±½|Þ†°ÿ üà ìýß±ôó {±…½|Þ†°ÿ

º~û …¶•€ °ü©}ú|â±ÿ º~. {¿õü±ÿ …² Öýéî Þ¼ Ò»†üþ ô Öýéî �éýí±ÿ

…üœ†¬ º~û ‹ú ô¶ýéú „ó ‹ú ºßê Æ±§ ô…°û ¬° ºßê 2 „ô°¬û º~û …¶•.

�̧ …² {Œ©ý± ¤çë ¬° üà ‹†²û ²ì†ðþ 2 {† 3 °ô² ¬° ¬ì† ô Ö»†° ì¥ýÈ€

Öýéî|ø†ÿ ì}±…Þî …² ¾×¥ú ºý»ú|…ÿ ›~… º~ð~. ‹ú ìñËõ° ̈»à º~ó

Þ†ìê|{±€ Ò»† ‹ú ì~– h21 ¬° â±ï|̈†ðú )¬ì†ÿ ̈»à Þ±¬ó ‹±…ÿ

Ò»†ø†üþ Þú ¬° „ðù† …² …ðõ…Ñ GEP| ›†ì~ …¶}×†¬û º~û ¤~…Þ±̃ 53 ô ‹±…ÿ

…ðõ…Ñ ì†üÐ ¤~…Þ±̃ C
o03 ‹õ¬û …¶•( Ú±…° ¬…¬û ìþ|ºõ¬. Â©†ì•

α 76)(0T˜ PA t 

0P273.15)(L V
P = )1(

B

A
B,A P

P
=α )3(

ºßê 1 -¶†ì†ðú „²ìõó {±…ô…üþ Ò»†ÿ �éýí±ÿ.
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›~…¶†²ÿ ¬üõÞ·ý~Þ±‹ò -ì}†ó ‹† …¶}×†¬û …² Ò»†ÿ �éýí±ÿ „ìý©}ú|…ÿ ¤íý~°Â† ¶ñ†üþ|�õ° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 1€ Ö±ô°¬üò ƒƒ …°¬üŒù»• 9831 

Ò»†ø†ÿ Î†°ÿ …² ðÛÀ ¤†¾ê€ ‹ú ô¶ýéú Îß̧ ìýß±ô¶ßõ’

…èß}±ôó|�õü»þ€ ‹ýò 81 {† m22 ìÏýò º~ð~.   |

‹±°¶þ ºßê|ºñ†¶þ ‹† ìýß±ô¶ßõ’ …èß}±ôó|�õü»þ )MMEESS(  |

‹ú ìñËõ° ì»†ø~û ºßê|ºñ†¶þ Ò»†ø†€ ¶Ç¦ ô ìÛÇÐ Î±Âþ ðíõðú|ø†ÿ

Ò»†üþ€ ‹±…ÿ ›éõâý±ÿ …² {©±ü� ¶†̈}†° ìÛ†ÆÐ Î±Âþ ¬°

Îß̧|‹±¬…°ÿ …èß}±ôðþ€ ‹ú Þíà ¬¶}ã†û …ð~ô¬Þ†°ÿ retaoc rettups 500

DCS CET-LAB| Æç …ð~ô¬ º~ð~. ¶�̧€ Îß̧ ‹±¬…°ÿ …² Ò»†ø† ‹†

…¶}×†¬û …² ìýß±ô¶ßõ’ …èß}±ôó �õü»þ 03LX spilihP…ðœ†ï º~.

ð}†ü� ô ‹¥™

{±…ô…üþ ô â³üñ¼|�̄ü±ÿ Ò»†ø†ÿ „ìý©}ú|…ÿ ì¥}õÿ GGEEPP| ‹†

ô²ó|ø†ÿ ìõèßõèþ ì©}éØ

Â±…ü� {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ô ì}†ó ô ð·Œ• {±…ô…üþ )â³üñ¼|�̄ü±ÿ(

ì±‹õÉ ‹ú „ðù† ‹±…ÿ Ò»†ÿ SBA| ô Ò»†ø†ÿ ¤†¾ê …² „ìý©}ú|ø†ÿ „ó ‹†

01 ¬°¾~ ô²ðþ 00001€ 0004€ 0051€ 0001ô 004 GEP| ¬° ¬ì†ÿ

C
o52 ô Ö»†° ÎŒõ° …² Ò»†ÿ rab1 ¬° ›~ôë 1 ‹ú ºßê ̈ç¾ú „ô°¬û

º~û  …¶•. ¬° ºßê 3 ðý³ …÷± �éþ|…{ýéò âéýßõë ‹† ô²ó|ø†ÿ ìõèßõèþ

ì©}éØ ¬° Ò»†ø†ÿ „ìý©}ú|…ÿ ‹± Â±…ü� {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ô

Â±…ü� ›~…¶†²ÿ …ü~û|„ë ¬üõÞ·ý~ Þ±‹ò ð·Œ• ‹ú ì}†ó ìÛ†ü·ú º~û

…¶•.  Ÿñ†ó Ÿú ì»†ø~û ìþ|ºõ¬€ ‹ú …¶}˜ñ†ÿ Ò»†ÿ ¤†ôÿ 0004GEP|€

{±…ô…üþ ¬üõÞ·ý~ Þ±‹ò …² 004GEP| {† 00001GEP| …Ö³…ü¼ ìþ|ü†‹~. ‹ú

Æõ° Þéþ€ ‹ú ðË± ìþ|°¶~ Þú ‹† …Ö³…ü¼ â±ôû|ø†ÿ ÚÇŒþ ‹ú üà �éýí±€

Ÿã†èþ …ð±ÿ́ Ÿ·Œñ~âþ „ó ²ü†¬ ìþ|ºõ¬ ]12[. …üò …Ö³…ü¼€ …² °…û ‹†æ

‹±¬ó Ú†‹éý• Ò±‹†ë|â±ÿ ‹± …¶†¹ …ð~…²û€ ‹†Î™ Þ†ø¼ Â±ü� ð×õ®

¬üõÞ·ý~ Þ±‹ò ô â³üñ¼|�̄ü±ÿ „ó ð·Œ• ‹ú ì}†ó ìþ|ºõ¬. ‹† ¬°

ðË±â±Ö}ò „ó Þú ¬° …üò ‹†°û …Þ·ýµó|ø†ÿ …{±ÿ ì·}˜ñþ ø·}ñ~€ º±Þ•

¬…¬ó �éþ|…{ýéò âéýßõë ¬° ºŒßú SBA| ‹†Î™ …Ö³…ü¼ {±…ô…üþ ¬üõÞ·ý~

Þ±‹ò ô â³üñ¼|�̄ü±ÿ „ó ð·Œ• ‹ú ì}†ó ìþ|ºõ¬ ]22[. ‹ú ðË± ìþ|°¶~€

Ú†‹éý• Ò±‹†ë|â±ÿ ‹± …¶†¹ …ð~…²û ìõèßõèþ ¬° 0004GEP€ ‹ú Îé•

μ

ºßê 2 -Æ±§|ô…°û|…ÿ …² Öýéî Þ¼ Ò»†üþ ô Öýéî �éýí±ÿ …üœ†¬ º~û ‹ú

ô¶ýéú „ó ‹ú °ô½ °ü©}ú|â±ÿ ì¥éõë.

›~ôë 1 -ìÛ†¬ü± {±…ô…üþ ô â³üñ¼|�̄ü±ÿ Ò»†ø†ÿ „ìý©}ú|…ÿ ¬° ¬ì†ÿ

C
o|52 ô Ö»†° rab 1.

â³üñ¼|�̄ü±ÿ

¬üõÞ·ý~Þ±‹ò -ì}†ó

{±…ô…üþ

ì}†ó

{±…ô…üþ**

¬üõÞ·ý~Þ±‹ò
Ò»† *

15/42

13/32

75/22

57/52

78/81

13/03

312/0

152/0

303/0

862/0

652/0

092/0

22/5

58/5

48/6

09/6

38/4

97/8

SBA

004GEP/SBA

0001GEP/SBA

0051GEP/SBA

0004GEP/SBA

00001GEP/SBA

*ìÛ~…°  GEP| ¬° {í†ï ðíõðú ø† 01 ¬°¾~ ô²ðþ …¶•.

**{±…ô…üþ )aPs2mc/mc )PTS(3mc 41-01×5/7= gHmcs2mc/mc )PTS(

3mc 01-01×1= rerraB 1(

ºßê 3 -{±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ô â³üñ¼|�̄ü±ÿ ¬üõÞ·ý~ Þ±‹ò - ì}†ó

¬° Ò»†ø†ÿ „ìý©}ú|…ÿ 01% )̈ÇõÉ �ýõ¶}ú ‹±…ÿ …°{Œ†É ¬…¬û|ø† …¶}×†¬û

º~û|…ð~€ ¬ì† C|o52 ô Ö»†° rab 1(.



›~…¶†²ÿ ¬üõÞ·ý~Þ±‹ò -ì}†ó ‹† …¶}×†¬û …² Ò»†ÿ �éýí±ÿ „ìý©}ú|…ÿ¤íý~°Â† ¶ñ†üþ|�õ° ô øíß†°…ó

ìœéú  Îéíþ ƒƒ  �µôø»þ€ Îéõï ô {ßñõèõÿ́ �éýí±€ ¶†ë ‹ý·}î ô ¶õï€ ºí†°û 1€ Ö±ô°¬üò ƒƒ …°¬üŒù»• 9831 24

ì†øý• ðýíú|‹éõ°ÿ ð·Œ• ‹ú ¶†ü± �éþ|…{±ø†ÿ ìÇ†èÏú º~û ¬° …üò ›†

‹ý»}± ‹†º~. ¬° ð}ýœú€ º±…üÈ ð†ìÇéõ‹þ ‹±…ÿ ÎŒõ° ìõèßõèþ …² Ò»† ‹ú

ô›õ¬ ìþ„ô°¬. niLô nameerF ]12[€ …üò °Ö}†° °… ‹ú ¶©• º~ó ²ðœý±

�éýí± ô ‹ú �ý±ô „ó Ú†‹éý• Ò±‹†ë|â±ÿ ‹± …¶†¹ …ð~…²û€ ð·Œ• ¬…¬ð~. ‹ú

ÎŒ†°{þ€ …Þ·ýµó|ø†ÿ …{±ÿ ÚÇŒþ ¬° 0004GEP| ¬° ìÛ†ü·ú ‹† ¶†ü± …ðõ…Ñ

�éþ|…{ýéò âéýßõë …² …÷± ìñ×þ ‹ý»}±ÿ ‹± �õü†üþ ²ðœý±ø†ÿ �éýí±

‹±̈õ°¬…°ð~. Îé• …üò …ì±€ …Ö³…ü¼ Ÿã†èþ …ð±ÿ́ Ÿ·Œñ~âþ …¶• Þú

…ðÏÇ†Ù|�̄ü±ÿ ²ðœý± °… Þ†ø¼ ¬…¬û ô ¬° ð}ýœú ‹†Î™ Þ†ø¼ Â±ü�

ð×õ® ¬üõÞ·ý~ Þ±‹ò  ô â³üñ¼ �̄ü±ÿ „ó ð·Œ• ‹ú ì}†ó ìþ|ºõ¬.       |

Ò»†ø†ÿ „ìý©}ú|…ÿ ì¥}õÿ 01 ¬°¾~ ô²ðþ 00001GEP| {±…ô…üþ

‹ý»}±ÿ ð·Œ• ‹ú ¶†ü± ô²ó|ø†ÿ ìõèßõèþ �éþ|…{ýéò âéýßõë ð»†ó

ìþ|¬øñ~. …üò ìõÂõÑ ‹† …üò ü†Ö}ú ¶†²â†°ÿ ¬…°¬ Þú ²ðœý±ø†ÿ ‹³°å|{±

�éþ|…{ýéò âéýßõë {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò °… ìÇéõŽ|{± ìþ|¶†²ð~ ]8[. ‹ú

ÎŒ†°– ¬üã±€ �éþ|…{ýéò âéýßõë ‹† ô²ó ìõèßõèþ ²ü†¬{± ‹†Î™ …Ö³…ü¼

‹ý»}± ¶±ø†ÿ ÚÇŒþ �éýí± ìõ›õ¬ ¬° Ò»†ø†ÿ „ìý©}ú|…ÿ ìþ|ºõ¬. …üò …ì±€

ìõ›� {í†üê „ºß†° ‹ú …Ö³…ü¼ Â±ü� {±…ô…üþ ¬° …÷± ›Ž̄€ ‹ú ôüµû ‹±…ÿ

¬üõÞ·ý~ Þ±‹ò€ ìþ ºõ¬ Þú …² ÚÇŒý•|ø†ÿ è¥Ëú …ÿ ‹±̈õ°¬…° …¶•. …²

…üò °ô€ ÖÛÈ ‹± Ò»†ÿ „ìý©}ú|…ÿ ‹† 00001GEP{í±Þ³ º~û …¶•.

|…÷± Ö»†°

¬…¬û|ø†ÿ {±…ô…üþ ¬üõÞ·ý~Þ±‹ò ‹ú Îñõ…ó {†‹Ïþ …² Ö»†° ÎŒõ°ÿ …² Ò»† ¬°

â·}±û 2 {† rab8  ‹±…ÿ Þõ�éýí± SBA| ̈†èÀ ô Ò»†ø†ÿ „ìý©}ú|…ÿ „ó ¬°

ºßê 4 ð»†ó ¬…¬û º~û …¶•. Ÿñ†ó Þú ìç¤Ëú ìþ|ºõ¬€ ¬° Þí}± …² rab|4

‹† Þ†ø¼ Ö»†°€ {±…ô…üþ …Ö³…ü¼ ìþ|ü†‹~. °ôºò …¶• Þú Ö»†° â†²

‹†æ¬¶• ¬° â·}±û|ø†ÿ Ö»†° ‹ý»}±€ …÷± Ú†‹ê {õ›ùþ ‹± {±…ô…üþ ¬üõÞ·ý~

Þ±‹ò ð~…°¬. …èŒ}ú€ ¬° ø± ìõ°¬ ²ü†¬ º~ó {±…ô…üþ ¬° …÷± …Ö³…ü¼ Ö»†°€

ìþ|{õ…ð~ ‹ú ¬èýê …Ö³…ü¼ ›Ž̄ ¬üõÞ·ý~ Þ±‹ò ‹† ìí†ó|ø†ÿ ¬ôÚÇŒþ ¬°

Ò»†üþ ‹†º~ Þú …² ìýê {±ÞýŒþ {±›ý¥þ ð·Œ• ‹ú …üò â†² ‹±̈õ°¬…° …¶•

)‹ú ôüµû ¬° ìœ†ô°– �éþ|…{ýéò âéýßõë ‹ú Îñõ…ó �éýí± …Ö³ô¬û º~û ‹ú

ºŒßú(. ‹±…ÿ â†²ø†ÿ ‹† Ú†‹éý• ›Ž̄|ºõð~âþ ²ü†¬€ ì†ðñ~

¬üõÞ·ý~Þ±‹ò€ ÒéË• ²ü†¬ â†² ¬° Ö»†°ø†ÿ ‹†æ ìþ|{õ…ð~ ‹†Î™ …Ö³…ü¼

…ðÏÇ†Ù|�̄ü±ÿ �éýí± ô ¬° ð}ýœú€  ð×õ® â†² ô ¬° ðù†ü• {±…ô…üþ ºõ¬ ]12[.

…Ö³ôó ‹± …üò ‹† …Ö³…ü¼ Ö»†°€ ²ü†¬{± º~ó …ð¥çë|�̄ü±ÿ â†²ÿ Þú

ìýÏ†ó|�̄ü±ÿ ‹ý»}±ÿ ¬…°¬ )¬üõÞ·ý~ Þ±‹ò( ‹†Î™ …²¬ü†¬ Â±ü� {±…ô…üþ

ìþ|ºõ¬ ]32[. Ÿñ†ó|Ÿú ¬° ºßê 5 „ì~û …¶•€ {±…ô…üþ ‹±…ÿ Ò»†ø†ÿ

00001GEP/SBA| ‹† ì¥}õ…ÿ 00001GEP| ì©}éØ€ ¬° â·}±û 2 {† rab8

{Óýý± Ÿñ~…ðþ ‹† Ö»†° â†² ‹†æ¬¶• ð~…°¬. ‹† {õ›ú ‹ú ìÇ†èÏú|…ÿ Þú

iikslopmaYô øíß†°…ó °ôÿ ›~…¶†²ÿ ¬üõÞ·ý~Þ±‹ò -ì}†ó …ðœ†ï

¬…¬ð~ ]81[€ ìþ|{õ…ó ð}ýœú â±Ö• Þú …Ö³ô¬ó 00001GEP€ Þú …² ô²ó

ìõèßõèþ ²ü†¬ÿ ‹±̈õ°¬…° …¶•€ ‹ú ºŒßú SBA‹†Î™ {±…Þî ²ðœý±

ìõö÷±{± ìþ|ºõ¬. …üò …ì± ìþ|{õ…ð~ ¬èýéþ ‹±…ÿ Þ†ø¼ {±…ô…üþ ¬üõÞ·ý~

Þ±‹ò ‹† …Ö³…ü¼ ì¥}õ…ÿ 00001GEP| …² 01 {† 04 ¬°¾~ ô²ðþ ‹†º~.

|…°²ü†‹þ ̈õ…Á ¶†̈}†°ÿ Ò»† ‹ú Þíà MMEESS|

ºßê 6 {¿†ôü± ìýß±ô¶ßõ’ …èß}±ôó|�õü»þ )MES( ¶Ç¦ °ôüþ ô

ºßê 4 -ðíõ¬…° {Óýý±…– {±…ô…üþ ¬üõÞ·ý~ Þ±‹ò ‹±¤·� Ö»†° ÎŒõ°ÿ

…² Ò»†.
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