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væçìèä ¼ãÛì» âãk èûxHèûóÖìÜíúë t¬‰ìçô vx*èËë äæÖ vö øìÒ¹â «*ûèçÞç ðíúí×• çìë
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Ìæãöìúé ÍôìèÓô èû»íú ¼ì@‡ìèæô âìíæë øìÒ-ÅøôëË ëè÷ç ðíúí× ß ðíE× _ öìë âïÜ
ôìÒìíâì èòëéô·ç ðíúí× Íôèå ¼ãè÷è¬Q?ç øìÒ¹íâë èÛè+íç¯ vô\ ß ëìíäÖë Ì†ŒùËÖ
èûxHèûóÖìÜú¼âïíðë øìÒ¹â Ìæã¼ëË ôíë çìë ÌìóÐÞ ÅøôëËIèÜë ¼â Ĥíú ëè÷ç ðíúí× ÍÈ
øìÒ¹â¯ v¼È¼íà öãk ðíúí× ÌíÓÖçûÖ èû»íú æçhæ çÇÖ• âææ ß èûíxX»íËë ¼âìíûÐ¯

óïë-¼˜ìëé èÐáìóìíæë t¬Héô·ç øºoèç Ìæã¼ëË ôíëÈ ÍÈ ¼û øìÒ-ÅøôëË vÜÔìë ôìä
÷Üí×¯ èûèÛ ‰̂ èû»íúë ÌèÛÚ øè„çâ„Üéë ¼ìðìöÖ Í ôìíä ÌøèëðìöÞ Íû¤ öþìíóë èæëÜ¼
øèëx*íâ vÜÔì• ¼@øìóæì çÇì èûæÖì¼ôâÞ ¼ã¼@ø ‰̂ ðíE× çþìëì ¼ôíÜÈ ÓæÖûìíóë øìr¯
Ìì¼íÜ• Íþëì ¼ôíÜÈ ÌÜíáÖ vÇíô óïë-¼˜ìëé èÐáìóìíæë ôìöÞ¹íâ Ì¤Ð èæíE×æ/ öÔæÈ
vôìíæì èÐáìÇÞé ÍÈ øìÒÖû¬t¬;èæ÷íúë ¼ìðìöÖ væíûæ• çÔæÈ èçèæ ôìöÞç ÍôìèÓô èÐáôâ„Üéë
øíëìá ÌÓÖìøæìë çìûÁ ¼ãèûÓì vøíú öìíE×æ¯

ÍÈ¼û øìÒ-ÅøôëíËë ÷÷Þì ß ÌæãÐéÜíæ öçåì âíæìèæíûÐ ôëíûæ vôìæß èÐáìÇÞé•
èû»íúë ùÛéíë öìßúì çþìë øíá ççÈ ¼ðä ðíû¯ èû»úû¬t¬; öìíç èæíäë v÷,%ìú ÌèÓùç
ðú• øìÒ-ÅøôëíËë Ûì»ì ß Åøòìøæì çìë Åøíöìùé ôëìë èóíô ¼ûÞ¬t¬?íë æäë ëìÔì
ðíúí×¯ Íëøë vöÔìíæ öçåhôh Ìtø,%çì vóÔì vóíû• èûxHèûóÖìÜíúë èûèÛ ‰̂ øìÒíôí\
èæöãk èÐáì-¼ðìúôùíËë øëìâíÐÞ çìë èæë¼æ ÌûÐÖÈ ðíç øìëíû¯ çìë ßøë «*èç
øöÞìíúë vÐí» «*ó+ ÌæãÐéÜæé ß Ìèçèëk Úìæ ÌäÞíæë äæÖ †Œp-èæíóÞÐ èÐáìÇÞéë
†ŒðË-áâçì ß è÷¬Q?ìÐéÜçì ûüèºoë ¼ðìúô ðíû¯

ÍÈ ÌèÛæû Ììíúìäíæë vûÐ èô×ã «*úì¼È ÍÔæß øëéáìâïÜô_Ìíæô váír
Ííôûìíë «*Çâ øóíáø¯ t¬HÛìûçÈ rgèå-èû÷hÖèç èô×ã èô×ã Çìôíç øìíë• öì ÌûÐÖÈ
¼¤íÐìÓæ ß øèëâìäÞæìë Ìíøáì ëìíÔ¯ ¼ìÓìëËÛìíû ÌìÐì ôëì öìú• ûÖìøôçë ûÖûðìíëë
âÓÖ èóíú øìÒ-ÅøôëËIèÜ ¼ûÞr ¼âìóüç ðíû¯
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!Ó£ÏÎ˚ É ≤ÃˆÏÎ˚yà x!û˛ü%á# Sày•≈fiÌƒ Ó˚§yÎ˚öV

˛õyë˛Ü ˛ü É ˛õÎ≈yÎ˚ É AOC 03 : 01

Ó˚ã˛öy §¡õyòöy

~Ü˛Ü˛ 1 q ◊# §ï˛ƒÓ ï˛ ˆã˛Ôô%Ó˚# í˛. ü%Ü%˛° ã˛w òy§

~Ü˛Ü˛ 2 q ◊# §O#Ó Ü%˛üyÓ˚ òy§ í˛. ü%Ü%˛° ã˛w òy§

~Ü˛Ü˛ 3 q         ˙ í˛. üˆÏöyˆÏï˛y£Ï òy¢à%Æ

~Ü˛Ü˛ 4 q í˛. ˛õyÌ≈ §yÓ˚!Ì ˆây£Ï í˛. ü%Ü%˛° ã˛w òy§

˛õyë˛Ü ˛ü É ˛õÎ≈yÎ˚ É AOC 03 : 02

Ó˚ã˛öy §¡õyòöy

~Ü˛Ü˛ 5 q í˛. ˛õyÌ≈ §yÓ˚!Ì ˆây£Ï í˛. ü%Ü%˛° ã˛w òy§

~Ü˛Ü˛ 6 q í˛. ü%Ü%˛° ã˛w òy§ xôƒy˛õÜ˛ xˆÏ¢yÜ˛ ˆã˛Ôô%Ó˚#

~Ü˛Ü˛ 7 q         ˙ í˛. üˆÏöyˆÏï˛y£Ï òy¢à%Æ

~Ü˛Ü˛ 8 q ◊# §ï˛ƒÓ ï˛ ˆã˛Ôô%Ó˚# í˛. ü%Ü%˛° ã˛w òy§

≤ÃK˛y˛õö

ÍÈ øìÒ-¼¤ôÜíæë ¼âãóú t¬H& væçìèä ¼ãÛì» âãk èûxHèûóÖìÜíúë Pìëì ¼¤ëèáç¯ èûxHèûóÖìÜú
ôç·Þøíáë èÜèÔç Ìæãâèç ×ì§ì Íë vôìíæìß Ì¤íÐë øãæâãÞ°Ë ûì vôìíæìÛìíû Åºüoèç ¼@øïËÞ èæè»ºō

ˆüy•ö Ü%˛üyÓ˚ ã˛ˆÏRy˛õyôƒyÎ˚
!öÓrôÜ˛



væçìèä ¼ãÛì» âãk èûxHèûóÖìÜú
AOC 03

≤ÃˆÏÎ˚yà x!û˛ü%á# ˛õyë˛Ü ˛ü
Sày•≈fiÌƒ Ó˚§yÎ˚öV

˛õÎ≈yÎ̊
1

~Ü˛Ü˛ 1 q çµy°y!ö 7 – 23

~Ü˛Ü˛ 2 q ç°ò)£Ïî 24 – 38

~Ü˛Ü˛ 3 q ÓyÎ˚%ò)£Ïî 39 – 60

~Ü˛Ü˛ 4 q ≤Ã§yôö §yü@ˇÃ# ~ÓÇ Ó˚OÜ˛ ˛õòyÌ≈ 61 – 75

˛õÎ≈yÎ̊
2

~Ü˛Ü˛ 5 q §yÓyöñ ˛õ!Ó˚‹ÒyÓ˚Ü˛ Ä ç° 79 – 98

~Ü˛Ü˛ 6 q Ä£Ï%ô Ä ç#Óyî%öy¢ˆÏÜ˛Ó˚ Ó˚§yÎ˚ö 99 – 118

~Ü˛Ü˛ 7 q ã˛!Ó≈ Ä ˆï˛° 119 – 139

~Ü˛Ü˛ 8 q Ó˚Ç!¢“ Ä Óy!î≈¢ 140 – 153
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¤fl¡fl¡ 1 q ;±˘±Úœ (Fuels)

·Í¬Ú

1.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

1.1 ;±˘±Úœ¬ı˛ Œ|Ìœø¬ıˆ¬±·

1.2 Ó¬±¬ÛÚ ”̃̆ …

1.3 fl¡øÍ¬Ú ;±˘±Úœ

1.3.1 fl¡˚˛˘±–Î¬◊»¬ÛøM√√ › ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬

1.3.2 fl¡ ˛̊̆ ±¬ı˛ Œ|Ìœø¬ıˆ¬±·

1.3.3 ‰”¬Ìπfl‘¡Ó¬ fl¡˚˛˘±

1.3.4 fl¡˚˛˘±¬ı˛ ’e·±¬ı˛œfl¡¬ı˛Ì

1.4 Ó¬¬ı˛˘ ;±˘±Úœ

1.4.1 Œ¬ÛÀ√∏C±ø˘˚˛±˜

1.4.2 fl¡øÍ¬Ú ;±˘±Úœ ’À¬Ûé¬± Ó¬¬ı˛˘ ;±˘±Úœ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ±

1.5 ·…±¸œ ˛̊ ;±˘±Úœ

1.5.1 Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸

1.5.2 › ˛̊±È¬±¬ı˛ ·…±¸

1.6 ˙øq¡¬ı˛ ø¬ıfl¡ä Î¬◊»¸

1.6.1 ∆Ê√¬ı ·…±¸

1.6.2 ¤˘ƒ.ø¬Û.øÊ√. ¬ı± Ó¬¬ı˛˘œfl‘¡Ó¬ ‡øÚÊ√ ŒÓ¬˘

1.6.3 Œ·±¬ı¬ı˛ ·…±¸

1.6.4 ¬ı± ˛̊≈̇ øq¡
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1.6.5 Œ¸Ã¬ı˛̇ øq¡

1.6.5.1 Œ¸Ã¬ı˛Ê√˘ Î¬◊M√√±¬Ûfl¡

1.6.5.2 Œ¸Ã¬ı˛¬Û±‰¬fl¡

1.7 ¸±¬ı˛±—˙

1.8 ¸¬ı«À˙ ∏̄ √õ∂ùü±¬ıø˘

1.9 Î¬◊M¬ı˛˜±˘±

1.0  õ∂d¬±¬ıÚ±

¸ˆ¬…Ó¬±¬ı˛ õ∂Ô˜ Œ¸±¬Û±Ú ˝√√˘ ˜±Ú≈À¯∏¬ı˛ ’±·≈Ú ;±˘±ÀÓ¬ Œ˙‡±º õ∂d¬¬ı˛ ˚≈À·¬ı˛ (stone age)

˜±Ú≈¯∏ øfl¡ˆ¬±À¬ı õ∂Ô˜ ’±·≈Ú ;±˘ÀÓ¬ ø˙‡˘ Ó¬± ’¬ı˙… ø¬ı:±ÀÚ¬ı˛ ˝◊√√øÓ¬˝√√±¸ ŒÔÀfl¡ Ê√±Ú± ˚±˚˛ Ú±º

’±ø√˜ ˚≈À·¬ı˛ ˜±Ú≈¯∏ øÓ¬Ú ˆ¬±À¬ı ’±·≈ÚÀfl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛Ó¬¬ , Ê√˘ ·¬ı˛˜ fl¡¬ı˛±, ˜±—¸ Á¡˘¸±Ú › ¬ıÚ…

Ê√œ¬ıÊ√z≈¬Àfl¡ ˆ¬˚˛ Œ√‡±Úº

¤˝◊√√ ’±·≈Ú ˜±Ú≈¯∏Àfl¡ õ∂ÔÀ˜ Œ√˚˛ ’&Òfl¡±À¬ı˛ ’±À˘±º Œ¸˝◊√√ ’±À˘±˝◊√√ ˝√√À˚˛ ›ÀÍ¬ :±ÀÚ¬ı˛ ’±À˘±º

¤˝◊√√ ’±·≈Ú ˝√√˘ ˙øq¡¬ı˛ õ∂Ó¬œfl¡ ¤¬ı— ¤¬ı˛ Î¬◊»¸ ˝√√˘ ;±˘±Úœº  Œ˚ ¸˜d¬ ¬Û√±Ô« ¬ı±Ó¬±À¸¬ı˛

’ø'¬ÀÊ√ÀÚ¬ı˛ ¸•Û”Ì« √˝√√ÀÚ¬ı˛ Ù¬À˘ õ∂‰≈¬¬ı˛ Ó¬±¬Û › ’±À˘± Œ√˚˛, ˚± ·‘˝√√àÔ±˘œ › ø˙ä Î¬◊ˆ¬˚˛Àé¬ÀS

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˚±˚˛ Ó¬±À√¬ı˛Àfl¡ ;±˘±Úœ ¬ıÀ˘º ¸±Ò±¬ı˛ÌÓ¬– ¤˝◊√√ ¸˜d¬ ¬Û√±ÀÔ« fl¡±¬ı«Ú õ∂Ò±Ú Î¬◊¬Û±√±Ú

ø˝√√¸±À¬ı Ô±Àfl¡º Œ˚˜Ú–fl¡±Í¬, fl¡˚˛˘±, Œ¬ÛÀ√∏C±˘, Œfl¡À¬ı˛±ø¸Ú, Œfl¡±˘ ·…±¸, Œ·±¬ı¬ı˛ ·…±¸ › õ∂±fl‘¡øÓ¬fl¡

·…±¸ õ∂ˆ‘¬øÓ¬ ;±˘±Úœ¬ı˛ Î¬◊√±˝√√¬ı˛Ìº øÚÎ¬◊øflv¡˚˛ ˙øq¡› ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

Î¬◊ÀV˙…  .

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ;±˘±Úœ ¸y¬ıÀ&Ò ’±¬ÛÚ±¬ı˛ ¶§26√ Ò±¬ı˛Ì± Ê√ij±À¬ıº ’±¬ÛøÚ Ê√±ÚÀÓ¬

¬Û±¬ı˛À¬ıÚ–

l ;±˘±Úœ øÓ¬Ú õ∂fl¡±¬ı˛ Œ˚˜Ú–fl¡øÍ¬Ú, Ó¬¬ı˛˘ › ·…±¸œ˚˛

l Ó¬±¬ÛÚ ˜”À˘…¬ı˛ ¸—:± ¤¬ı— ø¬ıøˆ¬iß ¬ÛXøÓ¬ÀÓ¬ Ó¬±¬ÛÚ ˜”À˘…¬ı˛ ¤fl¡fl¡

l fl¡øÍ¬Ú ;±˘±Úœ fl¡˚˛˘±¬ı˛ Œ|Ìœø¬ıˆ¬±· › ’e·±¬ı˛œfl¡¬ı˛Ì õ∂øflË¡˚˛±

l Ó¬¬ı˛˘ ;±˘±Úœ õ∂±fl‘¡øÓ¬fl¡ Œ¬ÛÀ√∏C±ø˘˚˛±˜ øfl¡ˆ¬±À¬ı Œ˙±ÒÚ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ø¬ıøˆ¬iß Ó¬±¬Û˜±S±˚˛

õ∂±5 ¬Û±øÓ¬Ó¬ ’—À˙¬ı˛ ¬ı…¬ı˝√√±¬ı˛
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l õ∂øÎ¬Î¬◊¸±¬ı˛ ·…±¸ ˝√√˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ (CO) › Ú±˝◊√√À√∏C±ÀÊ√ÀÚ¬ı˛ (N2) ø˜|Ì ¤¬ı—

›˚˛±È¬±¬ı˛ ·…±¸ ˝√√˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ › ˝√√±˝◊√√ÀE±ÀÊ√ÀÚ¬ı˛ (H2) ø˜|Ìº fl¡øÍ¬Ú ;±˘±Úœ

Î¬◊M√√5 Œfl¡±Àfl¡¬ı˛ ¸Àe· ¬ı±˚˛≈¬ı˛ ø¬ıøflË¡˚˛±˚˛ õ∂øÎ¬Î¬◊¸±¬ı˛ ·…±¸ ¤¬ı— Î¬◊M√√5 Œfl¡±Àfl¡¬ı˛ ¸Àe·

Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ ø¬ıøflË¡˚˛±˚˛ ›˚˛±È¬±¬ı˛ ·…±¸ õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛

l Ó¬¬ı˛˘ ;±˘±Úœ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ±

l ’ø‰¬¬ı˛±‰¬ø¬ı˛Ó¬ ˙øq¡¬ı˛ Î¬◊»¸ Œ˚˜Ú–Œ¸Ã¬ı˛˙øq¡, ¬ı±˚˛≈˙øq¡, Œ·±¬ı¬ı˛ ·…±¸ ˝◊√√Ó¬…±ø√

l Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±ø¬ı˛fl¡ õ∂À˚˛±· Œ˚˜Ú–Œ¸Ã¬ı˛ Ê√˘ Î¬◊M√√±¬Ûfl¡ › Œ¸Ã¬ı˛¬Û±‰¬fl¡

1.1  ;±˘±Úœ¬ı˛ Œ|Ìœø¬ıˆ¬±·

;±˘±Úœ õ∂Ò±ÚÓ¬– ≈√˝◊√√ ˆ¬±À· ø¬ıˆ¬q¡º õ∂±˝◊√√˜±¬ı˛œ ¬ı± õ∂±fl‘¡øÓ¬fl¡ ;±˘±Úœ › Œ¸Àfl¡`¬±¬ı˛œ ¬ı±

fl‘¡øS˜ ;±˘±Úœº Œ˚ ¸˜d¬ ;±˘±Úœ õ∂fl‘¡øÓ¬ÀÓ¬ ¸¬ı˛±¸ø¬ı˛ ¬Û±›˚˛± ˚±˚˛ Ó¬±À√¬ı˛ õ∂±fl‘¡øÓ¬fl¡ › Œ˚

¸˜d¬ ;±˘±Úœ õ∂±fl‘¡øÓ¬fl¡ ;±˘±Úœ ŒÔÀfl¡ õ∂d≈¬Ó¬ fl¡À¬ı˛ ŒÚ›˚˛± ˝√√˚˛ Ó¬±À√¬ı˛ fl‘¡øS˜ ;±˘±Úœ ¬ıÀ˘º

Œˆ¬ÃÓ¬ ’¬ıàÔ± ’Ú≈¸±À¬ı˛ ¤À√¬ı˛ õ∂ÀÓ¬…fl¡Àfl¡ ’±¬ı±¬ı˛ øÓ¬ÚøÈ¬ Œ|ÌœÀÓ¬ ˆ¬±· fl¡¬ı˛± ˚±˚˛ Œ˚˜Ú–fl¡øÍ¬Ú,

Ó¬¬ı˛˘ › ·…±¸œ˚˛º øÚÀ•ß Î¬◊√±˝√√¬ı˛Ì ¸˝√√fl¡±À¬ı˛ ;±˘±Úœ¬ı˛ Œ|Ìœø¬ıˆ¬±· Œ√›˚˛± ˝√√˘º

;±˘±Úœ

õ∂±fl‘¡øÓ¬fl¡ (natural) fl‘¡øS˜ (artificial)

fl¡øÍ¬Ú Ó¬¬ı˛̆ ·…±¸œ˚̨
[fl¡±Í¬, fl¡˚˛˘±] [Œ¬ÛÀ√∏C±ø˘ ˛̊±˜] [õ∂±fl‘¡øÓ¬fl¡ ·…±¸]

fl¡øÍ¬Ú Ó¬¬ı˛̆ ·…±¸œ˚̨
[Œfl¡±fl¡, ‰¬±¬ı˛Àfl¡±˘] [Œ¬ÛÀ√∏C±˘, Œfl¡À¬ı˛±ø¸Ú] [Œfl¡±˘ ·…±¸, Œ·±¬ı¬ı˛ ·…±¸]
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1.2  Ó¬±¬ÛÚ ˜”˘…

;±˘±Úœ¬ı˛ Î¬◊»fl¡¯∏«Ó¬±Àfl¡ Ó¬±¬ÛÚ ˜”˘… ¡Z±¬ı˛± ¬Ûø¬ı˛˜±¬Û fl¡¬ı˛± ˝√√˚˛º

fl¡øÍ¬Ú › Ó¬¬ı˛̆  ;±˘±Úœ¬ı˛ Œé¬ÀS ¤fl¡fl¡ ˆ¬¬ı˛ ¤¬ı— ·…±¸œ ˛̊ ;±˘±Úœ¬ı˛ Œé¬ÀS ¤fl¡fl¡ ’± ˛̊Ó¬Ú

Œfl¡±Ú ;±˘±Úœ¬ı˛ ¬ı±Ó¬±À¸¬ı˛ ’ø'¬ÀÊ√ÀÚ ¸•Û”Ì« √˝√√ÀÚ¬ı˛ Ù¬À˘ Œ˚ Ó¬±¬Û Î¬◊»¬Ûiß ˝√√ ˛̊ Ó¬±Àfl¡ › ◊̋√√ ;±˘±Úœ¬ı˛

Ó¬±¬ÛÚ ˜”˘… ¬ıÀ˘º

Ó¬±¬ÛÚ ˜”À˘…¬ı˛ ¤fl¬fl¬·≈ø˘ ˝˘  .

(a) fl¬øÍ¬Ú › Ó¬¬ı˛˘ ;±˘±Úœ¬ı˛ Œé¬ÀS  .

fl¬…±˘ø¬ı˛ ˚ ¢∂±˜, øfl¬À˘± fl¬…±˘ø¬ı˛ ˚ øfl¬.¢∂±. ¤¬ı— ø¬ı. øÈ¬¤˝◊‰¬. ˝◊Î¬◊. ˚ ¬Û±Î¬◊`¬ (B.Th.U./

1b) ¤¬ı˛± ˚Ô±flË¡À˜ 1 ¢∂±˜ ¬ı± 1 øfl¬.¢∂±. ¬ı± 1 ¬Û±Î¬◊`¬ ;±˘±Úœ¬ı˛ ¸•Û”Ì« ˝ÀÚ¬ı˛ Ù¬À˘ ˚Ó¬ fl¬…±˘ø¬ı˛

¬ı± øfl¬À˘± fl¬…±˘ø¬ı˛ ¬ı± ø¬ıËøÈ¬˙ Ô±˜«±˘ ¤fl¬fl¬ Ó¬±¬Û Î¬◊»¬Ûiß ˝˚˛ Œ¸·≈À˘±Àfl¬ Œ¬ı±Á¬±˚˛º

(b) ·…±¸œ˚˛ ;±˘±Úœ¬ı˛ Ó¬±¬ÛÚ ˜”À˘…¬ı˛ ¤fl¬fl¬  .

øfl¬À˘± fl¬…±˘ø¬ı˛ ˚ ‚Ú ø˜È¬±¬ı˛ ¬ı± ø¬ı. øÈ¬¤˝◊‰¬. ˝◊Î¬◊. ˚ ‚Ú Ù≈¬È¬º ¤¬ı˛± ˚Ô±flË¡À˜ 1 ‚Ú ø˜È¬±¬ı˛

¬ı± 1 ‚Ú Ù≈¬È¬ ;±˘±Úœ¬ı˛ ¸•Û”Ì« ˝ÀÚ¬ı˛ Ù¬À˘ ˚Ó¬ øfl¬À˘± fl¬…±˘ø¬ı˛ ¬ı± ø¬ıËøÈ¬˙ Ô±˜«±˘ ¤fl¬fl¬ Ó¬±¬Û

Î¬◊»¬Ûiß ˝˚˛ Œ¸·≈À˘±Àfl¬ Œ¬ı±Á¬±˚˛º [1B.Th.U. = ¤fl¬ ¬Û±Î¬◊G¬ Ê˘Àfl¬ 1 Î¬◊¯∏ÆÓ¬± ¬ı‘øX¬ı˛ ÊÚ…

√õ∂À˚˛±ÊÚœ˚˛ Ó¬±¬Ûº ¤øÈ¬ Ó¬±À¬Û¬ı˛ F.P.S. ¤fl¬fl¬º fl¬…±˘ø¬ı˛ ˝˘ Ó¬±À¬Û¬ı˛ C.G.S. ¤fl¬fl¬º]

1.3  fl¡øÍ¬Ú ;±˘±Úœ

õ∂±fl‘¡øÓ¬fl¡ fl¡øÍ¬Ú ;±˘±Úœ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú–fl¡±Í¬, fl¡˚˛˘± ˝◊√√Ó¬…±ø√º ¤Â√±Î¬ˇ±

·±ÀÂ√¬ı˛ ≈̇fl¡ÀÚ± ¬Û±Ó¬±, ’±À‡¬ı˛ øÂ√¬ıÀÎ¬ˇ› [ø‰¬øÚ¬ı˛ fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ ¬Û±› ˛̊± ˚± ˛̊] ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı ‘̋√√Ó¬

˝√√˚˛º ¤‡±ÀÚ fl¡˚˛˘± ¸y¬ıÀ&Ò ’±˜¬ı˛± ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº

1.3.1  fl¡˚˛˘±–Î¬◊»¬ÛøM√√ › ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬

Î¬◊»¬ÛøM√√  . Œfl¡±øÈ¬ Œfl¡±øÈ¬ ¬ıÂ√¬ı˛ ¬Û”À¬ı« Ù¬±Ì«, ¬ıÎ¬ˇ ·±Â√, ·≈{j Ê√±Ó¬œ˚˛ Î¬◊øæ√√ Ê√ij±Ó¬ › ˜‘Ó≈¬…¬ı˛

¬Û¬ı˛ Ê√˘±ˆ”¬ø˜¬ı˛ Ó¬˘À√À˙ ø¬ıøˆ¬iß d¬À¬ı˛ Ê√À˜ Ô±fl¡Ó¬, ¬ı±Ó¬±¸ ¬ı± ’ø'¬ÀÊ√Ú øÚˆ«¬¬ı˛˙œ˘ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±
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¡Z±¬ı˛± ·±ÀÂ√¬ı˛ ¬Û‰¬ÀÚ¬ı˛ Ù¬À˘ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬, ø˜ÀÔÚ ¤¬ı— ’Ú…±Ú… ·…±¸œ˚˛ ˝√√±˝◊ÀE±fl¡±¬ı«Ú Œ˚ÃÀ·

¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˚˛, ˚Ó¬é¬Ì ¬ı±Ó¬±À¸¬ı˛ ¸—¶ÛÀ˙« ·±Â√¬Û±˘± Ô±Àfl¡º Ó¬±¬ı˛ ›¬Û¬ı˛ ˜±øÈ¬, ¬ı±ø˘ Ï¬±fl¡± ¬ÛÎ¬ˇ±¬ı˛

¬Û¬ı˛ ¬ı±Ó¬±À¸¬ı˛ ¸—À˚±· Ú± Ô±fl¡±˚˛ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±¬ı˛ fl¡±Ê√ ¬ı&Ò ˝√√Ó¬º ¤ˆ¬±À¬ı ¬ı˝≈√√ ¬ıÂ√¬ı˛ Ô±fl¡±¬ı˛ Ù¬À˘

’±—ø˙fl¡ ø¬ıÀ˚±øÊ√Ó¬ fl¡±Í¬, ˚± ø¸q¡, ‡≈¬ı ˙q¡ Ú˚˛, ¤˜Ú ¬Û√±ÀÔ« ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝√√˘–˚±Àfl¡ ø¬ÛÈ¬ (peat)

¬ıÀ˘º ¤fl¡øÈ¬ d¬À¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ ’±À¬ı˛fl¡øÈ¬ ·±ÀÂ√¬ı˛ d¬¬ı˛, ˜±øÈ¬¬ı˛ d¬¬ı˛ ˝◊√√Ó¬…±ø√ ¬Û˚«±˚˛flË¡À˜ Ô±fl¡±¬ı˛ Ù¬À˘ ’±À¬ı˛±

’ÀÚfl¡ ¬ıÂ√¬ı˛ ¬ÛÀ¬ı˛ ø¬ÛÈ¬ ’±À¬ı˛± ˙q¡, fl¡±À˘± ¬Û√±ÀÔ« ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛, ˚±Àfl¡ fl¡˚˛˘± ¬ıÀ˘º

fl¡˚˛˘± fl¡øÍ¬Ú ;±˘±Úœ¬ı˛ ’Ú…Ó¬˜º ø¬ıù´¬ı…±¬Ûœ ¬ıÓ«¬˜±ÀÚ õ∂øÓ¬ ¬ıÂ√À¬ı˛ 4 × 109 È¬Ú fl¡˚˛˘± ‡¬ı˛‰¬

˝√√˚˛º Ó¬±¬ı˛ ˜ÀÒ… ˙≈Ò≈ ˝◊√√Î¬◊.¤¸.¤. ‡¬ı˛‰¬ fl¡À¬ı˛ ¬ıÂ√À¬ı˛ 7 × 108 È¬Úº

¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬  . fl¡˚˛˘± ’øÚ˚˛Ó¬±fl¡±¬ı˛ Œ˜Ã˘ fl¡±¬ı«Ú, ø¬ıøˆ¬iß ¬Ûø¬ı˛˜±Ì ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú, Ê√øÈ¬˘

∆Ê√¬ı Œ˚Ã· ¤¬ı— ’ÕÊ√¬ı Œ˚Ã· ¸˜øi§Ó¬ õ∂±fl‘¡øÓ¬fl¡ √±˝√√… ¬Û√±Ô«º

1.3.2  fl¡˚˛˘±¬ı˛ Œ|Ìœø¬ıˆ¬±·

¬ı˛±¸±˚˛øÚfl¡ ø¬ıÀù≠¯∏Ì › Ó¬±¬ÛÚ ˜”À˘…¬ı˛ (calorific value) ›¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛ fl¡˚˛˘±¬ı˛

˜±Ú øÚÒ«±¬ı˛Ì fl¡À¬ı˛ ø¬ıøˆ¬iß Ò±¬ÛÀfl¡ ø‰¬ø˝êÓ¬ fl¡¬ı˛± ˝√√˚˛º øÚ•ß˜±Ú ŒÔÀfl¡ Î¬◊2‰¬˜±ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±·

øÚ•ß¬ı˛ ”¬Û  .

(i) ø¬ÛÈ¬ fl¡˚˛˘±

(ii) ø˘·Ú± ◊̋√√È¬ fl¡ ˛̊̆ ±

(iii) ø¬ıÈ≈¬ø˜Ú±¸ fl¡ ˛̊̆ ±

(iv) ’…±ÚÔË±¸±˝◊√√È¬ fl¡˚˛˘±

(i) ø¬ÛÈ¬ fl¬˚˛˘±  . ¤ÀÓ¬ Ê˘œ˚˛ ¬ı±À©Û¬ı˛ ¬Ûø¬ı˛˜±Ì = 80–90% ¤¬ı˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ›ÊÚ

’Ú≈¬Û±Ó¬ [˙≈©® ’¬ıàÔ±˚˛]  . fl¬±¬ı«Ú (C) = 57%, ˝±˝◊ÀE±ÀÊÚ (H) = 5.7%, Ú±˝◊À¬∏C±ÀÊÚ (N)

= 2%, ’ø'ÀÊÚ (O) = 35.3% ¤¬ı˛ Ó¬±¬ÛÚ ˜”˘… = 5400 øfl¬À˘± fl¬…±˘ø¬ı˛˚øfl¬.¢∂±.º

ˆ¬±¬ı˛Ó¬¬ıÀ¯∏« ¤øÈ¬ ø¬ıÀ˙¯∏ ·≈¬ı˛≈Q¬Û”Ì« ;±˘±Úœ Ú˚˛, ˝◊—˘…±`¬, ˝◊Î¬◊. ¤¸. ¤. ¤¬ı— ¬ı˛±ø˙˚˛± Œ˚‡±ÀÚ

¸±Ò±¬ı˛Ì fl¬˚˛˘± ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ¬Û±›˚˛± ˚±˚˛ Ú±, Œ¸‡±ÀÚ ø¬ÛÈ¬ ¸±Ò±¬ı˛Ì fl¬±ÀÊ ¬ı…¬ı˝‘Ó¬ ;±˘±Úœ

¤¬ı— ø¬ı≈…» ∆Ó¬¬ı˛œ¬ı˛ fl¬±ÀÊ ;±˘±Úœ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º

(ii) ø˘·Ú± ◊̋È¬ fl¬ ˛̊̆ ±  . ¤ÀÓ¬ 20–60% Ê˘œ˚˛ ¬ı±©Û Ô±Àfl¬º ˙≈©® ’¬ıàÔ±˚˛ ¤¬ı˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛

›ÊÚ ’Ú≈¬Û±Ó¬  . fl¬±¬ı«Ú (C) = 67%, ˝±˝◊ÀE±ÀÊÚ (H) = 5%, Ú±˝◊À¬∏C±ÀÊÚ (N) = 1.5%

› ’ø'ÀÊÚ (O) = 26.5% ¤¬ı˛ Ó¬±¬ÛÚ ”̃̆ … = 6500–7100 øfl¬À˘± fl¬…±˘ø¬ı˛˚øfl¬.¢∂±.º
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¤øÈ¬ ·‘˝àÔ±˘œ¬ı˛ ;±˘±Úœ ¤¬ı— ø˙äÀé¬ÀS ¬ı˚˛˘±À¬ı˛ àÈ¬œ˜ Î¬◊»¬Û±ÀÚ › Œ√õ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±À¸¬ı˛

ø˙Àä±»¬Û±ÀÚ ;±˘±Úœ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º

(iii) ø¬ıÈ≈¬ø˜Ú±¸ fl¬˚˛˘±  . ¤¬ı˛ øÓ¬ÚøÈ¬ ø¬ıˆ¬±·º

(a) ¸±¬ı-ø¬ıÈ≈¬ø˜Ú±¸ fl¬˚˛˘±  .

¤ÀÓ¬ Ê˘œ˚˛ ¬ı±©Û › Î¬◊¬Z±˚˛œ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì ‡≈¬ı Œ¬ı˙œº ˙≈©® ’¬ıàÔ±˚˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ›ÊÚ

’Ú≈¬Û±Ó¬  . fl¬±¬ı«Ú (C) = 77%, ˝± ◊̋ÀE±ÀÊÚ (H) = 5%, Ú±˝◊À¬∏C±ÀÊÚ (N) = 1.8% › ’ø'ÀÊÚ

(O) = 16.2% ¤¬ı˛ Ó¬±¬ÛÚ ”̃̆ … = 7000 øfl¬À˘± fl¬…±˘ø¬ı˛˚øfl¬.¢∂±.º ¤øÈ¬ ;±˘±Úœ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬

˝˚̨º

(b) ø¬ıÈ≈¬ø˜Ú±¸ fl¬˚˛˘±  .

¤ÀÓ¬ Î¬◊¬Z±˚˛œ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì = 20–45%º ˙≈©® ’¬ıàÔ±˚˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ›ÊÚ

’Ú≈¬Û±Ó¬  . fl¬±¬ı«Ú (C) = 83%, ˝± ◊̋ÀE±ÀÊÚ (H) = 5%, Ú±˝◊À¬∏C±ÀÊÚ (N) = 2% › ’ø'ÀÊÚ

(O) = 10% ¤¬ı˛ Ó¬±¬ÛÚ ”̃̆ … = 8000–8500 øfl¬À˘± fl¬…±˘ø¬ı˛̊ øfl¬.¢∂±.º ¤øÈ¬ Ò±Ó≈¬ øÚ©®±˙ÀÚ ¬ı…¬ı˝‘Ó¬

Œfl¬±fl¬ ∆Ó¬¬ı˛œÀÓ¬, Œfl¬±˘ ·…±À¸¬ı˛ ø˙Àä±»¬Û±ÀÚ ¤¬ı— ·‘˝àÔ±˘œÀÓ¬ ;±˘±Úœ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º

(c) Œ¸ø˜-ø¬ıÈ≈¬ø˜Ú±¸ fl¬˚˛˘±  .

¤ÀÓ¬ ¬Û±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì fl¬˜º ˙≈©® ’¬ıàÔ±˚˛ ¤¬ı˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ›ÊÚ ’Ú≈¬Û±Ó¬  . fl¬±¬ı«Ú

(C) = 90%, ˝±˝◊ÀE±ÀÊÚ (H) = 4.5%, Ú±˝◊À¬∏C±ÀÊÚ (N) = 1.5% › ’ø'ÀÊÚ (O)

= 4% ¤¬ı˛ Ó¬±¬ÛÚ ˜”˘… = 8500–8600 øfl¬À˘± fl¬…±˘ø¬ı˛˚øfl¬.¢∂±.º ¤øÈ¬ Œfl¬±Àfl¬¬ı˛ ø˙Àä±»¬Û±ÀÚ

¬ı…¬ı˝‘Ó¬ ˝˚˛º

(iv) ’…±ÚÔË±¸±˝◊È¬ fl¬˚˛˘±  . ¤øÈ¬ ¸˜d¬ √õ∂fl¬±¬ı˛ fl¬˚˛˘±¬ı˛ ˜ÀÒ… fl¬øÍ¬ÚÓ¬˜º Î¬◊¬Z±˚˛œ ¬Û±Ô« 8%

ŒÔÀfl¬ fl¬˜º ˙≈©® ’¬ıàÔ±˚˛ ¤¬ı˛ Î¬◊¬Û±±Ú·≈ø˘¬ı˛ ›ÊÚ ’Ú≈¬Û±Ó¬  . fl¬±¬ı«Ú (C) = 93.3%, ˝± ◊̋ÀE±ÀÊÚ

(H) = 3%, Ú± ◊̋À¬∏C±ÀÊÚ (N) = 0.7% › ’ø'ÀÊÚ (O) = 3% ¤¬ı˛ Ó¬±¬ÛÚ ”̃̆ … = 8650–

8700 øfl¬À˘± fl¬…±˘ø¬ı˛˚øfl¬.¢∂±.º ¤øÈ¬ ·‘˝àÔ±˘œÀÓ¬, ¬ı˚˛˘±À¬ı˛ àÈ¬œ˜ Î¬◊»¬Û±ÀÚ ¤¬ı— Ò±Ó≈¬ øÚ©®±˙ÀÚ

;±˘±Úœ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º

1.3.3  ‰”¬Ìπfl‘¡Ó¬ fl¡˚˛˘±

’ø'¬ÀÊ√ÀÚ¬ı˛ ¸Àe· ¸±ø¬ı«fl¡ ¸—¶ÛÀ˙«¬ı˛ ’ˆ¬±À¬ı fl¡˚˛˘± Ó¬Ô± Œ˚ Œfl¡±Ú fl¡øÍ¬Ú ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛

·øÓ¬ fl¡˜ ˝√√˚˛º √˝√√ÀÚ¬ı˛ ·øÓ¬ ¬ı±Î¬ˇ±ÀÚ±¬ı˛ Ê√Ú… fl¡˚˛˘±Àfl¡ ¸”Ñ ·≈“ÀÎ¬ˇ±˚˛ ¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛± ˝√√˚˛, ¸”Ñ ·≈“ÀÎ¬ˇ±˚˛

¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛À˘ fl¡˚˛˘±¬ı˛ ˜≈q¡ Ó¬À˘¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıÀÎ¬ˇ ˚±˚˛, fl¡˚˛˘±¬ı˛ ·≈“ÀÎ¬ˇ± ¸˝√√ÀÊ√˝◊√√ ¬ı±Ó¬±À¸¬ı˛ ¸—¶ÛÀ «̇
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’±À¸, fl¡˚˛˘±ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ Î¬◊¡Z±˚˛œ ¬Û√±Ô«·≈ø˘ ^≈Ó¬ øÚ·«Ó¬ ˝√√˚˛ ¤¬ı— øàÔ¬ı˛œfl‘¡Ó¬ (fixed) fl¡±¬ı«ÀÚ¬ı˛

√˝√√Ú ^≈Ó¬ ˝√√˚˛º ¤˝◊√√ ¸”Ñ ·≈“ÀÎ¬ˇ±˚˛ ¬Ûø¬ı˛ÌÓ¬ fl¡˚˛˘±Àfl¡ ‰”¬Ìπfl‘¡Ó¬ (pulverised) fl¡ ˛̊̆ ± ¬ıÀ˘º

fl¡˚˛˘± ‰”¬Ìπfl¡¬ı˛ÀÌ¬ı˛ ¸≈ø¬ıÒ±·≈ø˘ ˝√√˘  .

(a) ¤Àfl¡ ¸˝√√ÀÊ√˝◊√√ àflË”¬ fl¡ÚÀˆ¬˚˛¬ı˛ ¬ı± ¬ı±Ó¬±À¸¬ı˛ õ∂¬ı±À˝√√¬ı˛ ¸±˝√√±À˚… ¤fl¡ àÔ±Ú ŒÔÀfl¡ ’Ú… àÔ±ÀÚ

àÔ±Ú±z¬ø¬ı˛Ó¬ fl¡¬ı˛± ˚±˚˛º

(b) fl¡˚˛˘± ·≈“ÀÎ¬ˇ±¬ı˛ ¬Ûø¬ı˛˜±Ì øÚ˚˛LaÌ fl¡À¬ı˛ √˝√√ÀÚ¬ı˛ ·øÓ¬ øÚ˚˛øLaÓ¬ fl¡¬ı˛± ˚±˚˛º

(c) ‰”¬Ìπfl‘¡Ó¬ fl¡˚˛˘±¬ı˛ √˝√√Ú õ∂À˚˛±Ê√Ú ’Ú≈˚±˚˛œ ˙≈¬ı˛≈ ¬ı± ¬ı&Ò fl¡¬ı˛± ˚±˚˛º

(d) Î¬◊2‰¬ Â√±˝◊√√˚≈q¡ øÚ•ß˜±ÀÚ¬ı˛ fl¡˚˛˘±› ¸≈ø¬ıÒ±Ê√Úfl¡ˆ¬±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˚±˚˛º

(e) Î¬◊2‰¬ Î¬◊¯∏ÆÓ¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º

fl¬˚˛˘± ‰”¬Ì«œfl¬¬ı˛ÀÌ ’¸≈ø¬ıÒ±  .

(a) ‰”¬Ì«œfl¬¬ı˛ÀÌ¬ı˛ ÊÚ… ’øÓ¬ø¬ı˛q¡ ‡¬ı˛‰¬ ˝˚˛º

(b) ‰”¬Ì«œfl‘¬Ó¬ fl¬˚˛˘±¬ı˛ ˝ÀÚ¬ı˛ Ù¬À˘ Œ˚ Â√±˝◊ ∆Ó¬¬ı˛œ ˝˚˛ Ó¬± ‡≈¬ı˝◊ ¸”Ñ ·≈“ÀÎ¬ˇ±¬ı˛ ’±fl¬±À¬ı˛¬ı˛ ˝˚˛

¤¬ı— ¤¬ı˛ ’øÒfl¬±—˙˝◊ øÚ·«Ó¬ ·…±À¸¬ı˛ ¸Àe· ‰¬±¬ı˛øÀfl¬ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ, Ù¬À˘ ¬Û±ø¬ı˛¬Û±øù´«fl¬ ’=˘ ŒÚ±—¬ı˛±

› ”ø¯∏Ó¬ ˝˚˛º

1.3.4  fl¡˚˛˘±¬ı˛ ’e·±¬ı˛œfl¬¬ı˛Ì (Carbonisation of Coal)

¬ı±Ó¬±À¸¬ı˛ ’Ú≈¬ÛøàÔøÓ¬ÀÓ¬ ø¬ı‰”¬Ì« fl¬˚˛˘±Àfl¬, ’±¬ıX ¬Û±ÀS Î¬◊M5 fl¬¬ı˛±¬ı˛ Ù¬À˘ Ó¬±¬ı˛ ’ôL√Ò”«˜ ¬Û±Ó¬Ú

(destructive distillation) ˝˚˛ ’Ô«±» Î¬◊¬Z±˚˛œ › ’Ú≈¬Z±˚˛œ ’—À˙ ø¬ıˆ¬q¡ ˝˚˛ñ¤˝◊ ¬ÛXøÓ¬Àfl¬

’e·±¬ı˛œfl¬¬ı˛Ì ¬ıÀ˘º Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ (1200–1400°C) ¬ı± øÚ•ß Ó¬±¬Û˜±S±˚˛ (600–650°C)

’e·±¬ı˛œfl¬¬ı˛Ì ‚È¬±ÀÚ± ˚±˚˛, ˚±¬ı˛ Ù¬À˘ ’Ú≈¬Z±˚˛œ ¬Û±Ô« ø˝¸±À¬ı Œfl¬±fl¬ ¤¬ı— Î¬◊¬Z±˚˛œ ’—˙ ø˝¸±À¬ı

Œfl¬±˘ ·…±¸, ’±˘fl¬±Ó¬¬ı˛±, ’…±À˜±øÚ˚˛±˚≈q¡ Ê˘œ˚˛ ^¬ıÌ Î¬◊»¬Ûiß ˝˚˛º

fl¬˚̨˘±

¬ıfl¬˚ÀLa Ò√ı—¸±Rfl¬ ¬Û±Ó¬Ú
(destructive distillation)

’¬ıÀ˙¯∏ Œfl¬±fl¬ Î¬◊¬Z±˚˛œ ’—˙

Œfl¬±˘ ·…±¸ ’…±À˜±øÚ ˛̊± ≈̊q¡ Ê˘œ ˛̊ ̂ ¬ıÌ ’±˘fl¬±Ó¬¬ı˛± ·…±¸ fl¬±¬ı«Ú
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Œfl¬±Àfl¬¬ı˛ ¬ı…¬ı˝±¬ı˛  . ¤øÈ¬ ¬ı±Î¬ˇœÀÓ¬ ;±˘±Úœ ø˝¸±À¬ı ¤¬ı— ø˙Àä Ò±Ó≈¬ øÚ©®±˙ÀÚ ¬ı…¬ı˝‘Ó¬ ˝˚˛º

’…±À˜±øÚ˚˛±˚≈q¡ Ê˘œ˚˛ ^¬ıÀÌ¬ı˛ ¬ı…¬ı˝±¬ı˛  . ¤øÈ¬ ’…±À˜±øÚ˚˛± √õ∂d≈¬øÓ¬ÀÓ¬ ¬ı± ’…±À˜±øÚ˚˛±˜ ¸±˘ÀÙ¬È¬

[(NH4)2SO4] Ú±˜fl¬ ¸±¬ı˛ √õ∂d≈¬øÓ¬ÀÓ¬ ¬ı…¬ı˝‘Ó¬ ˝˚˛º

’±˘fl¬±Ó¬¬ı˛±¬ı˛ ¬ı…¬ı˝±¬ı˛  . ’±˘fl¬±Ó¬¬ı˛±˚˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÌ¬ı˛ √õ∂À˚˛±ÊÚœ˚˛ ∆Ê¬ı Œ˚Ã· ^¬ıœˆ”¬Ó¬ Ô±Àfl¬º

’±—ø˙fl¬ ¬Û±Ó¬ÀÚ¬ı˛ ¸±˝±À˚… ’±˘fl¬±Ó¬¬ı˛± ŒÔÀfl¬ ¤À¬ı˛ ¬Û‘Ôfl¬ fl¬¬ı˛± ˝˚˛º ¤˝◊ ∆Ê¬ı Œ˚Ã··≈ø˘¬ı˛ ˜ÀÒ…

Ô±Àfl¬ñŒ¬ıø?Ú, È¬˘≈˝◊Ú, Ê±˝◊ø˘Ú, ŒÙ¬Ú˘, Ú…±¬ÛÔ…±ø˘Ú ˝◊Ó¬…±øº ¬Û±Ó¬ÀÚ¬ı˛ ’¬ıÀ˙¯∏ ø¬Û‰¬ ¬ı˛±d¬±‚±È¬

Œ˜¬ı˛±˜ÀÓ¬¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ˝˚˛º

·…±¸ fl¬±¬ı«ÀÚ¬ı˛ ¬ı…¬ı˝±¬ı˛  . ø˙Àä Ó¬øÎ¬ˇ»¬Z±¬ı˛ (electrode) øÚ «̃±ÀÌ ¬ı…¬ı ‘̋Ó¬ ˝ ˛̊º

Œfl¬±˘ ·…±¸  .

Œfl¬±˘ ·…±¸ ˝±˝◊ÀE±ÀÊÚ, ø˜ÀÔÚ, fl¬±¬ı«Ú ˜ÀÚ±'±˝◊Î¬, ˝◊øÔø˘Ú, ’…±ø¸øÈ¬ø˘Ú, Œ¬ıø?Ú ¬ı±©Û,

Ú±˝◊À¬∏C±ÀÊÚ, fl¬±¬ı«Ú Î¬±˝◊’'±˝◊Î¬, ’ø'ÀÊÚ ˝◊Ó¬…±ø ·…±À¸¬ı˛ ø˜|Ìº ˝◊˝± √õ∂Ò±ÚÓ¬– ;±˘±Úœ¬ı˛”À¬Û ›

’±À˘±fl¬ Î¬◊»¬Û±fl¬¬ı˛”À¬Û ¬ı…¬ı˝‘Ó¬ ˝˚˛º fl¬˚˛˘±¬ı˛ ’ôL√Ò”«˜ ¬Û±Ó¬Ú fl¬¬ı˛À˘ ¤øÈ¬ Î¬◊¬Z±˚˛œ › ’Ú≈¬Z±˚˛œ ≈˝◊

√õ∂fl¬±À¬ı˛¬ı˛ ¬Û±Ô« ¸‘ø©Ü fl¬À¬ı˛º ∆˙Ó¬… √õ∂À˚˛±À· Î¬◊¬Z±˚˛œ ¬Û±ÀÔ«¬ı˛ ¤fl¬ ’—˙ Ó¬¬ı˛˘¬ı˛”À¬Û ¬Û‘Ôfl¬ ˝˚˛º ’¬ıø˙©Ü

·…±¸œ˚˛ ’—˙ Œfl¬±˘ ·…±¸ Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º Œfl¬±˘ ·…±À¸¬ı˛ Î¬◊»¬Û±Ú ‡øÚÊ fl¬˚˛˘±¬ı˛ √õ∂fl‘¬øÓ¬ › ’ôL√Ò”«˜

¬Û±Ó¬ÀÚ¬ı˛ Ó¬±¬Û˜±S±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

√õ∂Ò±ÚÓ¬– fl¬±¬ı«Ú ˜ÀÚ±'±˝◊ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ ÊÚ… Œfl¬±˘ ·…±¸ ø¬ı ∏̄±q¡ ˝ ˛̊º

1.4  Ó¬¬ı˛˘ ;±˘±Úœ

ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Ó¬¬ı˛˘ ;±˘±Úœ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º Œ˚˜Ú, ’…±˘Àfl¡±˝√√˘ (power alcohol)

Œ¬ÛÀ√∏C±ø˘˚˛±˜ ˝◊√√Ó¬…±ø√º ¤‡±ÀÚ ’±˜¬ı˛± Œ¬ÛÀ√∏C±ø˘˚˛±˜ ¸y¬ıÀ&Ò ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº

1.4.1  Œ¬ÛÀ√∏C±ø˘˚˛±˜

Œ¬ÛÀ√∏C±ø˘˚˛±˜ ˝√√˘ ’˙≈X ‡øÚÊ√ ŒÓ¬˘º õ∂±ÌœÊ√ ŒÓ¬˘ › ‰¬ø¬ı« √œ‚«ø√Ú ˜±øÈ¬¬ı˛ Ó¬˘±˚˛ ‰¬±¬Û±
¬ÛÀÎ¬ˇ ŒÔÀfl¡ Î¬◊2‰¬ ‰¬±¬Û › Ó¬±À¬Û¬ı˛ õ∂ˆ¬±À¬ı Ú±Ú±¬ı˛”¬Û ¬ı˛±¸±˚˛øÚfl¡ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ ˜±Ò…À˜ ¤¬ı˛ ¸‘ø©Ü ˝√√˚˛º
¤øÈ¬ ·±Ï¬ˇ ¸¬ı≈Ê√±ˆ¬ ¬ı±√±˜œ ¬ıÀÌ«¬ı˛ Î¬◊2‰¬ ¸±fÓ¬± ø¬ıø˙©Ü (viscous) Ó¬¬ı˛˘º ¤ÀÓ¬ ø¬ıøˆ¬iß ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú
[fl¡±¬ı«Ú › ˝√√±˝◊√√ÀE±ÀÊ√ÀÚ¬ı˛ ¸˜i§À˚˛ ·øÍ¬Ó¬ Œ˚Ã·] ¤¬ı— øfl¡Â≈√ ¬Ûø¬ı˛˜±ÀÌ ’ø'¬ÀÊ√Ú, Ú±˝◊√√À√∏C±ÀÊ√Ú ›
¸±˘Ù¬±¬ı˛ ˚≈q¡ ∆Ê√¬ı Œ˚Ã·, Œ˚˜Ú Œ¬ÛÀ√∏C±˘, Œfl¡À¬ı˛±ø¸Ú, øÎ¬ÀÊ√˘ ˝◊√√Ó¬…±ø√ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú ¬ıÓ«¬˜±Úº
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¤ÀÓ¬ ‡≈¬ı ¸±˜±Ú… ¬Ûø¬ı˛˜±ÀÌ ˆ¬…±Ú±øÎ¬˚˛±˜ (V), fl¡…±˘ø¸˚˛±˜ (Ca), øÚÀfl¡˘ (Ni), ’± ˛̊¬ı˛Ì (Fe)

˝◊√√Ó¬…±ø√ Ò±Ó≈¬¬ı˛ ∆Ê√¬ı Ò±Ó¬¬ı Œ˚Ã·› (Organometallic) ¬ıÓ«¬˜±Ú Ô±Àfl¡º ¤¬ı˛ ·Î¬ˇ ˙Ó¬fl¬¬ı˛± ¸—˚≈øÓ¬
˝˘  .

C = 79.5–87.1, H = 11.5–14.8, S = 0.1–3.5, N + O = 0.1–0.5

Œ¬ÛÀ¬∏C±ø˘˚˛±˜ ŒÔÀfl¬ ø¬ıøˆ¬iß ŒÚ±—¬ı˛± ’¬Û^¬ı… › Ê˘ ’¬Û¸±ø¬ı˛Ó¬ fl¬¬ı˛±¬ı˛ ¬Û¬ı˛ ¤¬ı˛ ’±—ø˙fl¬
¬Û±Ó¬Ú fl¬¬ı˛± ˝˚˛º ø¬ıøˆ¬iß Î¬◊cÓ¬± Œ¬ı˛À? ’±—ø˙fl¬ ¬Û±Ó¬ÀÚ √õ∂±5 Î¬◊¬Û±±Ú·≈ø˘¬ı˛ Ú±˜ › ¬ı…¬ı˝±¬ı˛ ÚœÀ‰¬

Œ› ˛̊± ˝˘  .

Î¬◊̄ ∏ÆÓ¬± Œ¬ı˛? ¬Û±øÓ¬Ó¬ ¬Û±Ô«

1. 25–30°C ¸±˝◊À˜±ÀÊÚ ·…±¸

2. 30–70°C Œ¬ÛÀ¬∏C±ø˘˚˛±˜ ˝◊Ô±¬ı˛

3. 70–120°C Œ¬ÛÀ¬∏C±˘ ¬ı± ·…±À¸±ø˘Ú ¬ı±

Œ˜±È¬¬ı˛ ø¶Ûø¬ı˛È¬

4. 120–150°C Ú…±¬ÛÔ± ¬ı± ¸˘Àˆ¬KÈ¬ ø¶Ûø¬ı˛È¬

5. 150–300°C Œfl¬À¬ı˛±ø¸Ú

6. 300–350°C ˆ¬±¬ı˛œ ŒÓ¬˘ ¬ı± øÎ¬ÀÊ˘ ¬ı±

·…±¸ ŒÓ¬˘

7. 350–400°C Ó¬¬ı˛˘ ¬Û…±¬ı˛±øÙ¬Ú ¬ı± ˘≈ø¬ıËÀfl¬øÈ¬—

ŒÓ¬˘

8. > 400°C Œˆ¬¸ø˘Ú, ¢∂œÊ › fl¬øÍ¬Ú

¬Û…±¬ı˛±øÙ¬Ú ¬ı± Œ˜±˜

9. ’¬ıÀ˙ ∏̄ Œ¬ÛÀ¬ ∏C±ø˘˚˛±˜ ø¬Û‰¬ ¤¬ı—

’…±¸Ù¬åÈ¬

¬ı…¬ı˝±¬ı˛

L.P.G. Ú±À˜ ·‘̋ àÔ±˘œ ›

ø˙ä Œé¬ÀS ;±˘±Úœ ø˝¸±À¬ı

ŒÓ¬˘ › ‰¬ø¬ı«¬ı˛ ^±¬ıfl¬ ø˝¸±À¬ı

Œ˜±È¬¬ı ˛·±Î¬ ˇœ › ø¬ı˜±ÀÚ¬ı˛

;±˘±Úœ ø˝¸±À¬ı, ^±¬ıfl¬ › ≈̇©®

ŒÒ±˘±˝◊ fl¬±ÀÊ

^±¬ıfl¬ ø˝¸±À¬ı › ˙≈©® ŒÒ±˘±˝◊

fl¬±ÀÊ

;±˘±Úœ › ’±À˘±fl¬±˚̨œ ¬Û±Ô«

ø˝¸±À¬ı

øÎ¬ÀÊ˘ ◊̋ø?ÀÚ ;±˘±Úœ ø˝¸±À¬ı

Œ˜ø˙ÀÚ¬ı˛ ’—˙ ø¬ıÀ˙À ∏̄ √õ∂ ≈̊q¡

ø¬Ûø2Â˘fl¬±¬ı˛œ ŒÓ¬˘ ø˝¸±À¬ı

Œ˜ø˙ÀÚ¬ı˛ ‚¯∏«Ì øÚ¬ı±¬ı˛fl¬ ¬Û±Ô«

ø˝¸±À¬ı, √õ∂¸±ÒÚœ ^¬ı… › › ∏̄≈Ò

∆Ó¬¬ı˛œÀÓ¬

¬ı̨±d¬± ∆Ó¬¬ı̨œÀÓ¬ › Ê˘ øÚÀ¬ı̨±Òfl¬

¬Û±Ô« ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛
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1.4.2  fl¡øÍ¬Ú ;±˘±Úœ ’À¬Ûé¬± Ó¬¬ı˛˘ ;±˘±Úœ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ±

(i) Ó¬¬ı˛˘ ;±˘±Úœ¬ı˛ Ó¬±¬ÛÚ ˜”˘… ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ı˙œº

(ii) Ó¬¬ı˛̆  ;±˘±Úœ √˝√√ÀÚ¬ı˛ ¸˜ ˛̊ Œfl¡±Ú Â√± ◊̋√√ ·Í¬Ú fl¡À¬ı˛ Ú±º

(iii) ¤¬ı˛ õ∂8˘Ú › øÚ¬ı«±¬ÛÌ ’ÀÚfl¡ ¸˝√√Ê√ ¤¬ı— √˝√√Ú ’ÀÚfl¡ ≈̂Ó¬ ·øÓ¬ ¸•Ûißº

(iv) ;±˘±Úœ¬ı˛ õ∂¬ı±˝√√ øÚ˚˛LaÌ fl¡À¬ı˛ õ∂8ø˘Ó¬ ø˙‡±Àfl¡ øÚ˚˛LaÌ fl¡¬ı˛± ˚±˚˛º

(v) ¬Û±˝◊√√À¬Û¬ı˛ ˜±Ò…À˜ ¤¬ı˛ ¬Ûø¬ı˛¬ı˝√√Ì ’ÀÚfl¡ ¸˝√√Ê√º

(vi) ¤øÈ¬ ¬ı…¬ı˝√√±À¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ ¬Ûø¬ı˛26√ißÓ¬± ¬ıÊ√±˚˛ ¬ı˛±‡± ¸˝√√Ê√º

(vii) Ó¬¬ı˛˘ ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛ Ê√Ú… ’ÀÚfl¡ fl¡˜ ¬Ûø¬ı˛˜±Ì ¬ı±Ó¬±¸ õ∂À˚˛±Ê√Úº

(viii) ¤øÈ¬ ¬ı…¬ı˝√√±À¬ı˛ |ø˜fl¡ ‡¬ı˛‰¬ ’ÀÚfl¡ fl¡˜ ˝√√ ˛̊º

1.5  ·…±¸œ˚˛ ;±˘±Úœ

fl¡˚˛˘±¬ı˛ ’z¬Ò”«˜ ¬Û±Ó¬ÀÚ¬ı˛ ¸±˝√√±À˚… Œfl¡±˘ ·…±À¸¬ı˛ fl¡Ô± Î¬◊À~‡ fl¡¬ı˛± ˝√√À˚˛ÀÂ√º Œfl¡±˘ ·…±¸

ø˙Àä, ¬Û¬ı˛œé¬±·±À¬ı˛ ¤¬ı— ·‘˝√√àÔ±˘œÀÓ¬ ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ’±À˘±fl¡ Î¬◊»¬Û±√fl¡¬ı˛”À¬Û› ¤˝◊√√

·…±¸ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º

1.5.1  Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸

Œù´Ó¬-Ó¬5 Œfl¡±Àfl¡¬ı˛ ˜ÀÒ… 1000°C Î¬◊cÓ¬±˚˛ ¬Ûø¬ı˛ø˜Ó¬ ¬Ûø¬ı˛˜±ÀÌ ¬ı±Ó¬±¸ ‰¬±˘Ú± fl¡¬ı˛± ˝√√À˘ Ó¬±¬Û

Î¬◊»¬Û±√fl¡ ø¬ıøflË¡˚˛±˚˛ Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸ Î¬◊»¬Ûiß ˝√√˚˛º

¤¬ı˛ ¸—˚≈øÓ¬ ˝√√˘ [˙Ó¬fl¡¬ı˛± ø˝√√¸±À¬ı]—fl¡±¬ı«Ú ˜ÀÚ±'¬± ◊̋√√Î¬ = 20-22, Ú± ◊̋√√À√∏C±ÀÊ√Ú = 60-65,

˝√√± ◊̋√√ÀE±ÀÊ√Ú = 10-12, ø˜ÀÔÚ = 2-3 › fl¡±¬ı«Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬ = 3-4º

Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±À¸ Î¬◊»¬Ûiß fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ › fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ ’Ú≈¬Û±Ó¬ Î¬◊¯∏ÆÓ¬± ¬ı‘øX¬ı˛

¸Àe· ¸Àe· ¬ı‘øX ¬Û± ˛̊º ¤¬ı˛ Ó¬±¬ÛÚ ”̃̆ … 150 B.Th.U,/1b [ø¬ı.øÈ¬¤ ◊̋√√‰¬. ◊̋√√Î¬◊.,/¬Û±Î¬◊G¬]º ¤øÈ¬ ;±˘±Úœ

ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º
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1.5.2  ›˚˛±È¬±¬ı˛ ·…±¸

Œù´Ó¬-Ó¬5 (1000°C) Œfl¡±Àfl¡¬ı˛ ˜ÀÒ… ø√À˚˛ àÈ¬œ˜ ¬Û±Í¬±À˘, Ó¬±¬ÛÀ˙±¯∏fl¡ ø¬ıøflË¡˚˛±˚˛, ˝√√±˝◊√√ÀE±ÀÊ√Ú

› fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ ø˜|Ì Î¬◊»¬Ûiß ˝√√˚˛ ˚±Àfl¡ ›˚˛±È¬±¬ı˛ ·…±¸ ¬ıÀ˘º

¤¬ı˛ ¸— ≈̊øÓ¬ ˝√√˘ [˙Ó¬fl¡¬ı˛± ø˝√√¸±À¬ı]  . ˝√√± ◊̋√√ÀE±ÀÊ√Ú = 48, fl¡±¬ı«Ú ˜ÀÚ±'¬± ◊̋√√Î¬ = 42, Ú± ◊̋√√À√∏C±ÀÊ√Ú

= 6, fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ = 3, ø˜ÀÔÚ = 1 ¤¬ı˛ fl¡…±˘ø¬ı˛-˜±Ú [Ó¬±¬ÛÚ ˜”˘…] 300 B.Th.U./

1b [ø¬ı.øÈ¬¤ ◊̋√√‰¬. ◊̋√√Î¬◊/¬Û±Î¬◊G¬]º ;±˘±Úœ ø˝√√¸±À¬ı, ˝√√± ◊̋√√ÀE±ÀÊ√ÀÚ¬ı˛ Î¬◊»¸ ø˝√√¸±À¬ı ¤¬ı— Ò±Ó≈¬ ø˙Àä ø¬ıÊ√±¬ı˛fl¡

ø˝√√¸±À¬ı › ˛̊±È¬±¬ı˛ ·…±¸ ¬ı…¬ı ‘̋√√Ó¬ ˝√√ ˛̊º

1.6  ˙øq¡¬ı˛ ø¬ıfl¡ä Î¬◊»¸

(i) ∆Ê√¬ı √±˝√√… ¬Û√±Ô« (Biomass) : fl¡±Í¬, ’±À‡¬ı˛ øÂ√¬ıÀÎ¬ˇ ¤˝◊√√ Ò¬ı˛ÀÌ¬ı˛ ∆Ê√¬ı √±˝√√… ¬Û√±Ô«

Œ¸˝◊√√ ¬Û≈¬ı˛±fl¡±˘ ŒÔÀfl¡ ·±˝«√√àÔ… ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ ˝√√À˚˛ ’±¸ÀÂ√º øfl¡Â≈√ øfl¡Â≈√ ø˙ä õ∂øflË¡˚˛±˚˛ fl¡±Í¬

¤¬ı— fl¡±ÀÍ¬¬ı˛ ¬ıÊ«… ¬Û√±Ô« ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º øfl¡z≈¬ ¤˝◊√√ ;±˘±Úœ¬ı˛ ˜”˘ ’¸≈ø¬ıÒ± ˝√√˘

√˝√√ÚÊ√øÚÓ¬ ”√ ∏̄Ìº

(ii) ;±˘±Úœ Œfl¡± ∏̄ (Fuel Cell) : Œfl¡±Ú ˚La ’ÚÎ¬ˇ ’¬ıàÔ±˚˛ ø¬ı≈√…» ¸‘ø©Ü fl¡¬ı˛À˘ Œ¸øÈ¬

˙øq¡ Î¬◊»¬Û±√ÀÚ¬ı˛ ¤fl¡øÈ¬ ¸yˆ¬±¬ıÚ±˜˚˛ Œé¬S ø˝√√¸±À¬ı ¬Ûø¬ı˛·øÌÓ¬ ˝√√À¬ıº ;±˘±Úœ Œfl¡±¯∏ ¤¬ı˛fl¡˜ ¤fl¡øÈ¬

˚Laº ˝√√±˝◊√√ÀE±ÀÊ√Ú, õ∂±fl‘¡øÓ¬fl¡ ·…±¸, ø˜Ô±Ú˘, Œõ∂±À¬ÛÚ ˝◊√√Ó¬…±ø√ ˙øq¡¬ı˛ Î¬◊»¸ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛

¤˝◊√√ Œfl¡±À¯∏ ø¬ı≈√…» Î¬◊»¬Û±√Ú ¸yˆ¬¬ıº Œfl¡±À¯∏¬ı˛ Ó¬±øNfl¡ √é¬Ó¬± 82.9%.

(iii) fl¡øÍ¬Ú ’±¬ıÊ«√Ú± (Solid Waste) : ¬ıÓ«¬˜±ÀÚ ¬ı˝≈√√ ˙˝√√À¬ı˛ fl¡øÍ¬Ú ’±¬ıÊ«√Ú± ¬Û≈øÎ¬ˇÀ˚˛ àÈ¬œ˜

¤¬ı— ø¬ı≈√…» Î¬◊»¬Û±√Ú fl¡¬ı˛ÀÂ√º ’¬ı˙… ¤Àé¬ÀS ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ ›¬Û¬ı˛ ¸˚P ‘√ø©Ü Œ√›˚˛± õ∂À˚˛±Ê√Úº

(iv) Œ¸Ã¬ı˛̇ øq¡ (Solar Energy) : √øé¬Ì˜≈‡œ Ê√±Ú±˘±¬ı˛ ¡Z±¬ı˛± Œ¸Ã¬ı˛Ó¬±¬Û √é¬ˆ¬±À¬ı ¸—¢∂˝√√

fl¡À¬ı˛ fl¡±ÀÊ√ ˘±·±ÀÚ± ˚±˚˛º Œ¸Ã¬ı˛Ó¬±¬Û ¡Z±¬ı˛± ¬ı˚˛˘±¬ı˛ ‰¬±ø˘À˚˛ ø¬ı≈√…» Î¬◊»¬Û±√Ú ¸yˆ¬¬ıº √¬Û«Ì ¬ı…¬ı˝√√±¬ı˛

fl¡À¬ı˛ ¬ı‘˝√√» Œ¸Ã¬ı˛‰≈¬~œ ∆Ó¬¬ı˛œ fl¡À¬ı˛ Ó¬±¬ı˛ ¡Z±¬ı˛± Î¬◊2‰¬ Î¬◊¯∏ÆÓ¬± ¬Û±›˚˛± ¸yˆ¬¬ıº Œ¸Ã¬ı˛Î¬◊Ú±Ú ¢∂œÉ õ∂Ò±Ú

Œ√À˙ ˘±ˆ¬Ê√Úfl¡ ˝√√À˘› ¬Û≈À¬ı˛±¬Û≈ø¬ı˛ ¢∂˝√√ÌÀ˚±·… ˝√√˚˛øÚº

1.6.1  ∆Ê√¬ı ·…±¸ (Bio gas)

”√ø¯∏Ó¬ Ê√˘ ¬ı± ”√ø¯∏Ó¬ Ê√˘ ø¬ıÀ˙±ÒÀÚ¬ı˛ ¸˜À˚˛ õ∂±5 ’±¬ıÊ«√Ú±¬ı˛ ’¬ı±˚˛¬ıœ˚˛ Ê√œÌ«fl¡¬ı˛Ì Î¬◊æ”√Ó¬

·…±¸Àfl¡ ∆Ê√¬ı ·…±¸ ¬ı± ¬ı±À˚˛±·…±¸ ¬ı˘± ˚±˚˛º ¤È¬± ¸•Û”Ì« ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ˜”˘Ó¬–
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’¬ı±˚˛¬ıœ˚˛ Ê√œÌ«fl¡¬ı˛Ì ø¬ıøflË¡˚˛±˚˛ CH4 Î¬◊»¬Ûiß ˝√√˚˛ ¬ıÀ˘ ‚È¬Ú±øÈ¬Àfl¡ ∆Ê√¬ı ø˜ÀÔÚ Î¬◊»¬Û±√Ú Ú±À˜

’øˆ¬ø˝√√Ó¬ fl¡¬ı˛± ˝√√ ˛̊º

1.6.2  ¤˘. ø¬Û. øÊ√. ¬ı± Ó¬¬ı˛˘œfl‘¡Ó¬ ‡øÚÊ√ ŒÓ¬˘

¤¬ı˛ ¬Û≈À¬ı˛± Ú±˜ ø˘fl≈¡…˝◊√√Ù¬±À˚˛Î¬ Œ¬ÛÀ√∏C±ø˘˚˛±˜ ·…±¸º ¤˘.ø¬Û.øÊ√.-ŒÓ¬ ¤˜Ú øfl¡Â≈√ Î¬◊¡Z±˚˛œ

˝√√±˝◊√√ÀE±fl¡±¬ı«Ú Ô±Àfl¡ Œ˚ Î¬◊˝√√±¬ı˛± ¶§±ˆ¬±ø¬ıfl¡ ¬ı±˚˛≈˜`¬˘œ˚˛ ‰¬±À¬Û ·…±¸œ˚˛ ’¬ıàÔ±˚˛ Ô±Àfl¡, øfl¡z≈¬ Î¬◊¬Û˚≈q¡

‰¬±À¬Û¬ı˛ õ∂ˆ¬±À¬ı Î¬◊˝√√±¬ı˛± Ó¬¬ı˛À˘ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ˝◊√√˝√√±¬ı˛ õ∂Ò±Ú Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘  . n-ø¬ıÎ¬◊ÀÈ¬Ú,

’±˝◊√√À¸±ø¬ıÎ¬◊ÀÈ¬Ú, ø¬ıÎ¬◊ÀÈ¬Ú › Œõ∂±À¬ÛÚº

˝◊√√˝√√±Àfl¡ õ∂±fl‘¡øÓ¬fl¡ ·…±¸ ŒÔÀfl¡ ¬ı± ˆ¬±¬ı˛œ ŒÓ¬À˘¬ı˛ ˆ¬±e·ÀÚ¬ı˛ ¸˜˚˛ Î¬◊¬ÛÊ√±Ó¬ ¬Û√±Ô« ø˝√√¸±À¬ı ¬Û±›˚˛±

˚±˚̨º

Œfl¡±Ú øÂ√À^¬ı˛ ˜ÀÒ… ø√À ˛̊ ◊̋√√˝√√±¬ı˛ øÚ–¸¬ı˛Ì (leak) ¸Ú±q¡ fl¡¬ı˛±¬ı˛ Ê√Ú… ¤¬ı— Œ¸ ◊̋√√ ¸Àe· õ∂À ˛̊±Ê√Úœ ˛̊

¸Ó¬fl«¡Ó¬± ’¬ı˘y¬ıÚ fl¡¬ı˛±¬ı˛ Ê√Ú… ˝◊√√˝√√±¬ı˛ ¸Àe· ‡≈¬ı ¸±˜±Ú… ¬Ûø¬ı˛˜±ÀÌ ≈√·«&Ò˚≈q¡ ∆Ê√¬ı ¸±˘Ù¬±˝◊√√Î¬ [ø¬ıÈ¬±-

˜±¬ı˛fl¡…±¬ÛÈ¬±Ú] ˚≈q¡ fl¡¬ı˛± ˝√√˚˛º

¤˝◊√√ ·…±¸ ¶§±ÀàÔ…¬ı˛ ¬ÛÀé¬ ø¬ıÀ˙¯∏ é¬øÓ¬fl¡±¬ı˛fl¡ Ú˚˛, fl¡±¬ı˛Ì ˝◊√√˝√√±ÀÓ¬ Œfl¡±Ú fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ Ô±Àfl¡

Ú±º

˝◊√√˝√√± ·‘˝√√àÔ±˘œÀÓ¬ › ’Ú…±Ú… øfl¡Â≈√ ˚±Ú¬ı±˝√√ÀÚ¬ı˛ ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

1.6.3  Œ·±¬ı¬ı˛ ·…±¸

¤˝◊√√ ·…±À¸¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ·Î¬ˇ ’±˚˛Ó¬øÚfl¡ ¸—˚≈øÓ¬ ˝√√˘  . ø˜ÀÔÚ = 55%, ˝√√± ◊̋√√ÀE±ÀÊ√Ú =

7.4%, fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ = 35%, Ú± ◊̋√√À√∏C±ÀÊ√Ú = 2.6% ¤¬ı— ‡≈¬ı ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì ˝√√±˝◊√√ÀE±ÀÊ√Ú

¸±˘Ù¬± ◊̋√√Î¬º

˝◊√√˝√√±Àfl¡ ¬ı˛±iß± fl¡¬ı˛±¬ı˛ fl¡±ÀÊ√ ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

˚ø√ ˙≈©® Œ·±¬ı¬ı˛ [‚≈“ÀÈ¬] Œfl¡ ¸¬ı˛±¸ø¬ı˛ ;±˘±Úœ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛ Ó¬À¬ı ’±¬ı˝√√±›˚˛± ”√ø¯∏Ó¬

˝√√˚˛ ¤¬ı— Î¬◊˝√√±¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ Î¬◊M√√±¬Û› ’ÀÚfl¡ fl¡˜ ¬Ûø¬ı˛˜±ÀÌ ¬Û±›˚˛± ˚±˚˛, øfl¡z≈¬ Œ·±¬ı¬ı˛ ŒÔÀfl¡

˚ø√ ·…±¸ ∆Ó¬¬ı˛œ fl¡¬ı˛± ˚±˚˛ Ó¬À¬ı Î¬◊˝√√± ŒÔÀfl¡ ’ÀÚfl¡ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ó¬±¬Û ¬Û±›˚˛± ˚±˚˛ ¤¬ı— ¤fl¡˝◊√√

¸Àe· Î¬◊¬ÛÊ√±Ó¬ ¬Û√±Ô« ø˝√√¸±À¬ı Ú±˝◊√√À√∏C±ÀÊ√Ú ˚≈q¡ ¸±¬ı˛ ∆Ó¬¬ı˛œ ˝√√˚˛º

1.6.4  ¬ı±˚˛≈˙øq¡

¬ı±˚˛≈˙øq¡ ¤fl¡øÈ¬ Ú¬ıœˆ¬¬ıÚÀ˚±·… Î¬◊»¸º ˆ¬±¬ı˛Ó¬œ˚˛ ’±¬ı˝√√±›˚˛± √5À¬ı˛¬ı˛ Ó¬Ô… ’Ú≈˚±˚˛œ ¸˜≈^Ó¬È¬

› Ó¬»¸—˘¢ü ’=À˘ ø√ÀÚ ¬ı±Ó¬±À¸¬ı˛ ¬ı±ø¯∏«fl¡ ·Î¬ˇ ‚ÚQ 3 kWh/m2 ’Ô«±» 3 øfl¡À˘±› ˛̊±È¬ ‚KI◊±
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õ∂øÓ¬ ¬ı·«ø˜È¬±¬ı˛ õ∂øÓ¬ø√Úº Œfl¡±Ú Œfl¡±Ú àÔ±ÀÚ ¤˝◊√√ ·Î¬ˇ 10kWh/m2/day ¤¬ı— ¬ıÂ√À¬ı˛¬ı˛ 5-7 ˜±¸

’z¬Ó¬– 4 kWh/m2/day ¤˝◊√√ ˙øq¡Àfl¡ fl¡±ÀÊ√ ˘±ø·À˚˛ ¬ıÓ«¬˜±ÀÚ ˆ”¬·ˆ«¬ ŒÔÀfl¡ Ê√˘ ŒÓ¬±˘± ˝√√˚˛

¤¬ı— È¬±¬ı˛¬ı±˝◊√√Ú ‚≈ø¬ı˛À˚˛ ŒÊ√Ú±À¬ı˛È¬¬ı˛ ¡Z±¬ı˛± ø¬ı≈√…» Î¬◊»¬Û±√Ú fl¡¬ı˛± ˝√√˚˛º ˘±√±À‡ ¬ı±˚˛≈˙øq¡ ŒÔÀfl¡ ø¬ı≈√…»

Î¬◊»¬Û±√Ú ˝√√˚˛º Œ˚ ¸˜d¬ àÔ±ÀÚ¬ı˛ ¬ı±˚˛≈¬ı˛ ·øÓ¬˙øq¡ ¸Àz¬±¯∏Ê√Úfl¡ Œ¸‡±ÀÚ ˆ¬±¬ı˛Ó¬ ¸¬ı˛fl¡±À¬ı˛¬ı˛ õ∂À‰¬©Ü±˚˛

’ÀÚfl¡ ¬ı±˚˛≈fl¡˘ ˘±·±ÀÚ± ˝√√À26√º ’±˙± fl¡¬ı˛± ˚±˚˛ ¤˝◊√√ ˙Ó¬±sœÀÓ¬ 20% ˙øq¡¬ı˛ ˆ¬±G¬±¬ı˛ ¬Û”Ì« ˝√√À¬ı

¬ı±˚˛≈˙øq¡¬ı˛ Î¬◊»¸ ŒÔÀfl¡º

õ∂±‰¬œÚfl¡±À˘ ˚‡Ú ø¬ı≈√…» ’Ò¬ı˛± øÂ√˘ Ó¬‡Ú ¬ı±˚˛≈˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ øÂ√˘º ¸˜≈À^ ¬ı±øÌÊ√… › ¬ı˛ÌÓ¬¬ı˛œ¬ı˛

¸=±˘Ú, fl¡±Í¬-Œ‰¬¬ı˛±˝◊√√ ¤¬ı— ˙¸… ˆ¬±e·±ÀÚ±¬ı˛ fl¡±ÀÊ√ ¤˝◊√√ ˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ øÂ√˘º ¬ıÓ«¬˜±ÀÚ ˚‡Ú ’Ú…±Ú…

˙øq¡ ’õ∂Ó≈¬˘ ˝√√À˚˛ Î¬◊Í¬ÀÂ√ Ó¬‡Ú ¬ı±˚˛≈fl¡˘ ’±¬ı±¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ˝√√À26√º ¸≈˝◊√√Ê√±¬ı˛˘…±À`¬¬ı˛ øÓ¬Ú ˙±‡± ø¬ıø˙©Ü

¬ı±˚˛≈fl¡˘ Œ¸Àfl¡ÀG¬ 10 ø˜È¬±¬ı˛ ˝√√› ˛̊±¬ı˛ ·øÓ¬À¬ıÀ· 5000 ›˚˛±È¬ ¬Û˚«z¬ ø¬ı≈√…» Î¬◊»¬Û±√Ú fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

’±À˜ø¬ı˛fl¡±˚˛ ¸±˝◊√√Àfl¡˘ ‰¬±fl¡±¬ı˛ È¬±¬ı˛¬ı±˝◊√√Ú Œ¬ı˙œ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛º ¬ıÓ«¬˜±ÀÚ ø¬ıÀù´¬ı˛ Î¬◊ißÓ¬ Œ√˙ ¤¬ı—

ø¬ıfl¡±˙˙œ˘ Œ√˙·≈ø˘ ¬ı±˚˛≈fl¡À˘¬ı˛ ·À¬ı¯∏Ì±˚˛ ¬ı˛Ó¬º

ˆ¬±¬ı˛ÀÓ¬¬ı˛ √øé¬ÀÌ ¤¬ı— Î¬◊øÎ¬ˇ¯∏…±˚˛ Î¬◊˝◊√√G¬ Ù¬±˜« ’±ÀÂ√ ¤¬ı— õ∂±˚˛ 600 Œ˜·±›˚˛±È¬ ø¬ı≈√…» ¤·≈ø˘

ŒÔÀfl¡ Î¬◊»¬Û±√Ú ˝√√˚˛º ˆ¬±¬ı˛ÀÓ¬ ¤˝◊√√ ˙øq¡ ŒÔÀfl¡ 2000 Œ˜·±›˚˛±È¬ ø¬ı≈√…» Î¬◊»¬Û±√Ú ¸yˆ¬¬ıº

1.6.5 Œ¸Ã¬ı˛˙øq¡

˙øq¡¬ı˛ ¸—fl¡È¬ ’±¸À˘ ¸ˆ¬…Ó¬±¬ı˛ ¸—fl¡È¬º Ó¬± ◊̋√√ ¸ˆ¬…Ó¬± ˚‡Ú ø¬ı¬Ûiß Ó¬‡Ú ø¬ıfl¡ä˙øq¡ ¬ı± ’õ∂‰¬ø˘Ó¬

˙øq¡¬ı˛ ø√Àfl¡ ’±˜¬ı˛± Ó¬±fl¡±˝◊√√º ø¬ıfl¡ä˙øq¡¬ı˛ Œé¬ÀS ø¬ıÀ˙¯∏ fl¡À¬ı˛ ’±˜±À√¬ı˛ ˜Ó¬ ¢∂œÉõ∂Ò±Ú Œ√À˙ ¸”À˚«¬ı˛

ø¬ı¬Û≈˘ ˙øq¡¬ı˛ ˆ¬±G¬±À¬ı˛¬ı˛ ø√Àfl¡ ˝√√±Ó¬ ¬ı±Î¬ˇ±ÀÓ¬˝◊√√ ˝√√˚˛º ¸”˚«¬ı˛øù¨¬ı˛ ¸±˝√√±À˚… ¸¬ı˛±¸ø¬ı˛ ¬Û‘øÔ¬ıœÀÓ¬ Œ˚ ø¬ı¬Û≈˘

’±À˘± › Ó¬±¬Û ’±À¸ Ó¬±¬ı˛ õ∂Ó¬…é¬ ¬ı…¬ı˝√√±¬ı˛ ’ÀÚfl¡ Œé¬ÀS˝◊√√ ’±˜¬ı˛± Œ√‡ÀÓ¬ ¬Û±˝◊√√º ¬Û‘øÔ¬ıœ¬ı˛ õ∂øÓ¬

¬ı·«ø˜È¬±¬ı˛ àÔ±ÀÚ Œ˚ ¬Ûø¬ı˛˜±Ì Œ¸Ã¬ı˛˙øq¡ ¬Û±›˚˛± ˚±˚˛ Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì õ∂±˚˛ 1.3 øfl¡À˘±›˚˛±È¬ ø¬ı≈√…ÀÓ¬¬ı˛

¸˜±Úº ˚ø√ ’±˜¬ı˛± ¬ÛøÓ¬Ó¬ ¸”˚«¬ı˛øù¨¬ı˛ ¤fl¡È¬± ¬ıÎ¬ˇ ’—˙ ø‰¬¬ı˛±‰¬ø¬ı˛Ó¬ ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±ø¬ı˛

Ó¬À¬ı ˙øq¡¬ı˛ ¸—fl¡È¬ Ô±fl¡À¬ı Ú±º Œ˚À˝√√Ó≈¬ Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ ¬Û±›˚˛± Œ¸Ã¬ı˛˙øq¡Àfl¡ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊¬Û˚≈q¡

fl¡¬ı˛±¬ı˛ ¸øÍ¬fl¡ õ∂˚≈øq¡ ŒÚ˝◊√√ ¤¬ı— ¤˝◊√√ ˙øq¡Àfl¡ ¸¬ı˛±¸ø¬ı˛ ’Ú… ˙øq¡ Œ˚˜Ú ø¬ı≈√…» ˙øq¡ÀÓ¬ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬

fl¡¬ı˛± ˚± ˛̊ Ú±, Ó¬± Ú± √̋√À˘ ’±À˜ø¬ı˛fl¡± ≈̊q¡¬ı˛±À©Ü™¬ı˛ Œ˜±È¬ õ∂À ˛̊±Ê√Úœ ˛̊ ˙øq¡ 32 ø˜øÚÀÈ¬¬ı˛ Œ¸Ã¬ı˛ ø¬ıøfl¡¬ı˛ÀÌ ◊̋√√

¬Û±›˚˛± Œ˚Ó¬º

Œ¸Ã¬ı˛˙øq¡ ’øÚ˚˛ø˜Ó¬ ¤¬ı— øÚ˚˛LaÌ±ÒœÚ Ú˚˛ Ù¬À˘ ¬ı˛±ÀÓ¬¬ı˛ Œ¬ı˘± ¬ı± Œ˜‚˘± ’±fl¡±À˙ ¤Àfl¡

¬Û±›˚˛± ˚±˚˛ Ú±º ˚ø√› ˙øq¡¬ı˛ Î¬◊»¸ ø˝√√¸±À¬ı ¸”˚«¬ı˛øù¨¬ı˛ é¬˜Ó¬± ’¸œ˜ øfl¡z≈¬ ¤¬ı˛ ¬ı…¬ı˝√√±¬ı˛ › õ∂À˚˛±À·¬ı˛
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¸œ˜±¬ıXÓ¬±˝◊√√ Œ¸Ã¬ı˛˙øq¡ Î¬◊»À¸¬ı˛ õ∂Ò±Ú ’z¬¬ı˛±˚˛º ’Ó¬¤¬ı ’±Ò≈øÚfl¡ ø¬ı:±ÀÚ¬ı˛ ¤fl¡˜±S ø‰¬z¬±

Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±À¬ı˛ ÚÓ≈¬Ú õ∂˚≈øq¡¬ı˛ ’±ø¬ı©®±¬ı˛º ¤ ¬ÛÀÔ˝◊√√ ø˜˘À¬ı ˙øq¡¬ı˛ ¸—fl¡ÀÈ¬¬ı˛ ŒÔÀfl¡ Î¬◊X±¬ı˛

˝√√›˚˛±¬ı˛ ‰¬±ø¬ıfl¡±øÍ¬º Ó¬±Â√±Î¬ˇ± Œ¸Ã¬ı˛˙øq¡ ¬Ûø¬ı˛À¬ı˙ø˜S ¬ıÀ˘ ¬Ûø¬ı˛À¬ı˙ ”√¯∏ÀÌ¬ı˛ Œfl¡±Ú› ¸yˆ¬±¬ıÚ± ŒÚ˝◊√√º

1.6.5.1 Œ¸Ã¬ı˛Ê√˘ Î¬◊M√√±¬Ûfl¡ (Solar Water Heater)

Ó¬±¬ÛÀ˙± ∏̄fl¡fl¡±¬ı˛œ ‰¬…±õI◊± Ò±Ó≈¬¬ı˛ ¬Û±Ó¬ Œ¸Ã¬ı˛̇ øq¡ ¸—¢∂± √̋√fl¡ ø √̋√̧ ±À¬ı fl¡±Ê√ fl¡À¬ı˛º ¤ ◊̋√√ Ò±Ó≈¬¬ı˛ ¤fl¡õ∂±z¬

Ó¬±À¬Û¬ı˛ fl≈¡¬Ûø¬ı˛¬ı±˝√√œ ¬Û√±Ô« ø√À˚˛ Œ˜±Î¬ˇ± Ô±Àfl¡, Ù¬À˘ ¸y¬ú≈À‡¬ı˛ ’—˙ Œ¸Ã¬ı˛Ó¬±¬Û Œ˙±¯∏Ì › ø¬ıøfl¡¬ı˛Ì

fl¡À¬ı˛º Ó¬±¬Û øÚÀ¬ı˛±Òfl¡ õ∂±‰¬œÀ¬ı˛ Œ˜±Î¬ˇ± Ê√˘±˙À˚˛¬ı˛ ¸ø=Ó¬ Ê√À˘ Ó¬±¬Û ¸—¬ı˛øé¬Ó¬ Ô±Àfl¡º Ê√˘±Ò±¬ı˛

ŒÔÀfl¡ Ê√˘ ¤fl¡øÈ¬ Ú˘ ø√À˚˛ ¸—¢∂±˝√√Àfl¡ ˚±˚˛ ¤¬ı— ’±¬ı±¬ı˛ Ê√˘±˙À˚˛ øÙ¬À¬ı˛ ’±À¸, øÚ˚˛LaÌ ¬ı…¬ıàÔ±¬ı˛

˜±Ò…À˜ Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì, ·øÓ¬ ¤¬ı— ¸—¢∂±˝√√Àfl¡¬ı˛ Ó¬±¬Û˜±S± øÚ˚˛øLaÓ¬ Ô±Àfl¡º 2.3 ¬ı·«ø˜È¬±¬ı˛ ¸—¢∂±˝√√Àfl¡

õ∂øÓ¬ø√Ú 100 ø˘È¬±¬ı˛ ·¬ı˛̃  Ê√˘ (60-80°C) ¬Û±›˚˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

1.6.5.2 Œ¸Ã¬ı˛¬Û±‰¬fl¡ (Solar Cooker)

Œ¸Ã¬ı˛¬Û±‰¬fl¡ ¤fl¡ õ∂fl¡±¬ı˛ ¬ı±'¬º ˚±¬ı˛ ˜ÀÒ… ¸”˚«øfl¡¬ı˛Ì ŒÔÀfl¡ ¸—·‘˝√√œÓ¬ Ó¬±¬Û ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ¬ı˛±iß±

fl¡¬ı˛± ˝√√˚˛º Ù¬À˘ Œfl¡±Ú õ∂‰¬ø˘Ó¬ ;±˘±Úœ¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ Ú±º Œ¸Ã¬ı˛¬Û±‰¬Àfl¡¬ı˛ ¸≈ø¬ıÒ± › ’¸≈ø¬ıÒ±·≈ø˘

øÚ•ßø˘ø‡Ó¬  .

¸≈ø¬ıÒ±  .

(i) ;±˘±Úœ ¸±|˚˛ › ”√¯∏Ì õ∂øÓ¬À¬ı˛±Ò

(ii) fl¡˜ Ó¬±¬Û˜±S±¬ı˛ Ù¬À˘ ‡±√…·≈Ì ¬ıÊ√±˚˛ Ô±fl¡±

(iii) |À˜¬ı˛ ¸±| ˛̊ ˝√√ ˛̊

(iv) ≈√‚«È¬Ú±¬ı˛ ¸yˆ¬±¬ıÚ± ŒÚ˝◊√√

(v) ¬ı˛±iß± 4-5 ‚∞I◊± ·¬ı˛˜ Ô±Àfl¡

’¸≈ø¬ıÒ±  .

(i) ¬ı˛±ÀS, Œ˜‚˘± ¬ı± ¬ı‘ø©Ü¬ı˛ ø√ÀÚ ¬ı˛±iß± ¸yˆ¬¬ı Ú˚˛

(ii) ¬ı˛≈øÈ¬ ¬ı± ˆ¬±Ê√± fl¡¬ı˛± ˚±˚˛ Ú±

(iii) ’±øÔ«fl¡ ø√fl¡ ø√À˚˛ Œ¸Ã¬ı˛¬Û±‰¬fl¡ √±˜œ



21

1.7  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ ˚± ˚± Ê√±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú Œ¸·≈ø˘ ˝√√˘–

l ;±˘±Úœ¬ı˛ ¸—:± › ;±˘±Úœ¬ı˛ Œ|Ìœø¬ıˆ¬±·

l fl¡øÍ¬Ú, Ó¬¬ı˛̆  › ·…±¸œ ˛̊ ;±˘±Úœ¬ı˛ Î¬◊√±˝√√¬ı˛Ì

l Ó¬±¬ÛÚ˜”À˘…¬ı˛ ¸—:± ¤¬ı— Ó¬±¬ÛÚ˜”À˘…¬ı˛ ø¬ıøˆ¬iß ¤fl¡fl¡

l õ∂fl‘¡øÓ¬ÀÓ¬ fl¡˚˛˘± øfl¡ˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛¬ , ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ fl¡˚˛˘±¬ı˛ ˜ÀÒ… Œfl¡±ÚøÈ¬¬ı˛ Ó¬±¬ÛÚ˜”˘…
¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¤¬ı— Œfl¡Ú

l Œ¬ÛÀ√∏C±ø˘˚˛±˜ › Œ¬ÛÀ√∏C±À˘¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

l Ó¬¬ı˛˘ ;±˘±Úœ¬ı˛ ¸≈ø¬ıÒ±

l Œfl¡±˘ ·…±¸, Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸ › ›˚˛±È¬±¬ı˛ ·…±¸ øfl¡ øfl¡ ·…±À¸¬ı˛ ø˜|ÀÌ ∆Ó¬¬ı˛œ

l ’ø‰¬¬ı˛±‰¬ø¬ı˛Ó¬ ˙øq¡¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊»¸

l Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛

1.8  ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ¸—øé¬5 õ∂ùü±¬ıø˘

(i) ;±˘±Úœ¬ı˛ õ∂Ò±Ú ˆ¬±··≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

(ii) Ó¬±¬ÛÚ˜”˘… fl¡±Àfl¡ ¬ıÀ˘∑

(iii) ø¬ıøˆ¬iß Œ|Ìœ¬ı˛ fl¡˚˛˘±¬ı˛ Ú±˜ ø˘‡≈Úº

(iv) ’…±ÚÔË±¸±˝◊√√È¬ øfl¡∑ ¤¬ı˛ ˜”˘ ¬ı…¬ı˝√√±¬ı˛ øfl¡∑

(v) fl¡˚˛˘±¬ı˛ ’e·±¬ı˛œfl¡¬ı˛Ì õ∂øflË¡˚˛± ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú∑

(vi) ’±˘fl¡±Ó¬¬ı˛± › ·…±¸fl¡±¬ı«ÀÚ¬ı˛ ¬ı…¬ı˝√√±¬ı˛ Î¬◊À~‡ fl¡¬ı˛≈Úº

(vii) Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸ › ›˚˛±È¬±¬ı˛ ·…±¸ øfl¡ˆ¬±À¬ı õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛∑ ¤˝◊√√ ·…±¸ ≈√øÈ¬ÀÓ¬ øfl¡
øfl¡ ·…±À¸¬ı˛ ø˜|Ì Ô±Àfl¡∑
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(viii) ’¬Ûø¬ı˛̇ ≈X Œ¬ÛÀ√∏C±ø˘ ˛̊±À˜¬ı˛ ’±—ø˙fl¡ ¬Û±Ó¬ÀÚ Î¬◊æ”√Ó¬ ”̃̆  ¬Û√±Ô«·≈ø˘¬ı˛ Ú±˜, Ó¬±¬Û˜±S± Î¬◊À~‡
fl¡À¬ı˛ ø˘‡≈Úº Œ˚ Œfl¡±Ú ≈√øÈ¬¬ı˛ ¬ı…¬ı˝√√±¬ı˛ Î¬◊À~‡ fl¡¬ı˛≈Úº

(ix) fl¡øÍ¬Ú ;±˘±Úœ ’À¬Ûé¬± Ó¬¬ı˛˘ ;±˘±Úœ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ±·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

(x) ;±˘±Úœ Œfl¡±¯∏ øfl¡∑

(xi) ∆Ê√¬ı ·…±¸ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú∑

(xii) ¤˘. ø¬Û. øÊ√.-¤¬ı˛ ¬Û≈À¬ı˛± Ú±˜ øfl¡∑ ¤˝◊√√ ·…±À¸ ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì ∆Ê√¬ı ¸±˘Ù¬±˝◊√√Î¬ Œ˜˙±Ú
˝√√˚˛ Œfl¡Ú∑

(xiii) Œ¸Ã¬ı˛ Ê√˘ Î¬◊M√√±¬Ûfl¡ øfl¡∑ Œ¸Ã¬ı˛¬Û±‰¬Àfl¡¬ı˛ ¸≈ø¬ıÒ± ¤¬ı— ’¸≈ø¬ıÒ±·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

2. ¸øÍ¬fl¡ Î¬◊M√√¬ı˛øÈ¬ øÚ¬ı«±‰¬Ú fl¡¬ı˛≈Ú  .

(i) ÚœÀ‰¬¬ı˛ Œ˜Ã˘·≈ø˘¬ı˛ ˜ÀÒ… Œfl¡±ÚøÈ¬ fl¡˚˛˘±¬ı˛ Ó¬±¬ÛÚ˜”˘… fl¡ø˜À˚˛ Œ√˚˛∑

(a) fl¡±¬ı«Ú

(b) ’ø'¬ÀÊ√Ú

(c) ˝√√± ◊̋√√ÀE±ÀÊ√Ú

(d) ¸±˘Ù¬±¬ı˛

(ii) fl¡±¬ı«ÀÚ¬ı˛ ¸¬ı«±øÒfl¡ ˙Ó¬fl¡¬ı˛± ¬Ûø¬ı˛˜±Ì Œfl¡±Úƒ fl¡˚˛˘±ÀÓ¬ ¬Û±›˚˛± ˚±˚˛∑

(a) ’…±ÚÔË±¸±˝◊√√È¬ Œfl¡±˘

(b) ø¬ıÈ≈¬øÚ˜±¸ Œfl¡±˘

(c) ø¬ÛÈ¬

(d) ø˘·Ú± ◊̋√√È¬

(iii) ¤fl¡øÈ¬ Ú˜≈Ú± fl¡˚˛˘±¬ı˛ Ó¬±¬ÛÚ˜”˘… Œ¬ıø˙ ˝√√À¬ı ˚ø√ Î¬◊˝√√±¬ı˛—

(a) Ê√˘œ˚˛ ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±Àfl¡

(b) Î¬◊¡Z±˚˛œ ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±Àfl¡

(c) fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±Àfl¡
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(iv) Œ˚ ;±˘±Úœ ˝√√±˝◊√√ÀE±ÀÊ√ÀÚ¬ı˛ Î¬◊»¸ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛ Ó¬± ˝√√˘—

(a) Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±¸

(b) õ∂±fl‘¡øÓ¬fl¡ ·…±¸

(c) Œfl¡±˘ ·…±¸

3. ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¡¬ı˛≈Ú  .

(a) ›˚˛±È¬±¬ı˛ ·…±À¸¬ı˛ Ó¬±¬ÛÚ˜”˘… Œõ∂±øÎ¬Î¬◊¸±¬ı˛ ·…±À¸¬ı˛ Ó¬±¬ÛÚ˜”˘… ’À¬Ûé¬± ———º

(b) ——— ø˙Àä¬ı˛ Î¬◊¬ÛÊ√±Ó¬ ¬Û√±Ô« ˝√√˘ øÚ–À˙±ø¯∏Ó¬ ‰≈¬Úº

1.9  Î¬◊M√√¬ı˛˜±˘±

1. (i) 1.3 Œ√‡≈Úº

(ii) 1.2 Œ√‡≈Úº

(iii) 1.3.2 Œ√‡≈Úº

(iv) 1.3.2 Œ√‡≈Úº

(v) ¤¬ı—

(vi) 1.3.4 Œ√‡≈Úº

(vii) 1.5.1 ¤¬ı— 1.5.2 Œ√‡≈Úº

(viii) 1.4.1 Œ√‡≈Úº

(ix) 1.4.2 Œ√‡≈Úº

(x) 1.6 ¤¬ı˛ (ii) Œ√‡≈Úº

(xi) 1.6.1 Œ√‡≈Úº

(xii) 1.6.2 Œ√‡≈Úº

(xiii) 1.6.5.1 ¤¬ı— 1.6.5.2 Œ√‡≈Úº

2. (i) [‡]

(ii) [fl¡]

(iii) [·]

(iv) [‡]

3. (a) Œ¬ıø˙

(b) Œfl¡±˘ ·…±¸º
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¤fl¡fl¡ 2  Ê√˘”√¯∏Ì (Water Pollution)

·Í¬Ú

2.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

2.1 Ê√À˘¬ı˛ õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸

2.1.1 Ê√˘”√¯∏ÀÌ¬ı˛ Î¬◊»¸¸˜”˝√√

2.1.2 Ê√˘”√ ∏̄ÀÌ¬ı˛ Œ|Ìœø¬ıˆ¬±·

2.2 Ê√˘”√¯∏ÀÌ¬ı˛ fl¡À˚˛fl¡øÈ¬ ‚È¬Ú±

2.3 Ê√˘”√ ∏̄Ì øÚ ˛̊LaÌ

2.4 Ê√À˘¬ı˛ ”√¯∏Ì ˜≈q¡fl¡¬ı˛Ì

2.4.1 Ê√À˘¬ı˛ õ∂±Ôø˜fl¡ ¬Ûø¬ı˛À˙±ÒÚ

2.4.2 Ê√À˘¬ı˛ ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛¬ı˛ ¬Ûø¬ı˛À˙±ÒÚ

2.4.3 Ê√À˘¬ı˛ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛¬ı˛ ¬Ûø¬ı˛À˙±ÒÚ

2.5 ¬Û±Úœ˚˛ Ê√À˘¬ı˛ ’±z¬Ê«√±øÓ¬fl¡ õ∂˜±Ì˜±S±

2.6 Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√Ú

2.7 ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√±

2.8 ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√±

2.9 Ê√À˘ Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú ¬Û√±Ô«

2.10 Ê√À˘¬ı˛ ‡¬ı˛Ó¬±

2.11 ¸±¬ı̨±—˙

2.12 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

2.13 Î¬◊M√√¬ı̨˜±˘±
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2.0  õ∂d¬±¬ıÚ±

Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√Ú… Ê√À˘¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± ’¬Ûø¬ı˛˝√√±˚«º ¬Û‘øÔ¬ıœ¬ı˛ Œ˜±È¬ Ê√˘¸•ÛÀ√¬ı˛ 97% ¸˜≈À^

Ô±Àfl¡, 2% Ê√˘ Œ˜¬ı≈̨ ’=À˘ ¬ı¬ı˛Ù¬ › ø˝√√˜¬ı±˝√√ ø˝√√¸±À¬ı Ô±Àfl¡ ¤¬ı— ˜±S 1% Ê√˘ Ú√œ, ˝}√√√

¬ı± ¬Û≈fl≈¡À¬ı˛ Ô±Àfl¡ ˚± ˜±Ú≈À¯∏¬ı˛ ¬ı…¬ı˝√√±¬ı˛À˚±·…º ¬Û‘øÔ¬ıœ¬ı˛ ˜ÀÒ… Ê√˘ ˝√√À26√ ¤fl¡˜±S ¬Û√±Ô« ˚± Ó¬¬ı˛˘,

fl¡øÍ¬Ú › ¬ı±©Ûœ˚˛ ’¬ıàÔ±˚˛ ’¬ıàÔ±Ú fl¡À¬ı˛º ¸”À˚«¬ı˛ Ó¬±À¬Û Ú√œ˚¸˜≈À^¬ı˛ Ê√˘ ¬ı±À©Û ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛

¬ı±˚˛≈˜G¬À˘ Œ˜À‚¬ı˛ ¸‘ø©Ü fl¡À¬ı˛, ˚± ¬ı‘ø©Ü¬ı˛ ˜±Ò…À˜ ¬Û‘øÔ¬ıœÀÓ¬ ’±¬ı±¬ı˛ øÙ¬À¬ı˛ ’±À¸º ¤˝◊√√ˆ¬±À¬ı ¬Û‘øÔ¬ıœ¬ı˛

Œ˜±È¬ Ê√˘ øàÔ¬ı˛ Ô±Àfl¡ ¤¬ı— Ê√˘‰¬flË¡ øÚ˚˛øLaÓ¬ ˝√√˚˛º Ê√Ú¸—‡…± ¬ı‘øX › ø˙Àä¬ı˛ õ∂¸±¬ı˛ÀÌ¬ı˛ ¸Àe·

¸Àe· Ê√À˘¬ı˛ õ∂øÓ¬ ˜±Ú≈À¯∏¬ı˛ ‰¬±ø˝√√√± ø√ÀÚ ø√ÀÚ ¬ı‘øX ¬Û±À26√º øfl¡z≈¬ ˜±Ú≈À¯∏¬ı˛ ¬ı…¬ı˝√√±¬ı˛À˚±·… ¤˝◊√√ Ê√˘

õ∂øÓ¬øÚ˚˛Ó¬ Œfl¡±ÀÚ± fl‘¡øS˜ ¬ı± ¬Ûø¬ı˛À¬ı˙·Ó¬ fl¡±¬ı˛ÀÌ Œˆ¬ÃÓ¬, ¬ı˛±¸±˚˛øÚfl¡ ¬ı± ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛

Ù¬À˘ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’À˚±À·… ¬Ûø¬ı˛ÌÓ¬ ˝√√À26√º ◊̋√√˝√√±Àfl¡ ◊̋√√ Ê√˘”√ ∏̄Ì ¬ı˘± ˝√√ ˛̊º

Î¬◊ÀV˙…  .

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ–

l Ê√˘”√ ∏̄Ì ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡± ˛̊

l Ê√˘”√¯∏ÀÌ¬ı˛ fl¡±¬ı˛Ì·≈ø˘ øfl¡ øfl¡∑ ¤˝◊√√ fl¡±¬ı˛Ì·≈ø˘¬ı˛ ˜ÀÒ… Œ˚˜Ú õ∂±fl‘¡øÓ¬fl¡ fl¡±¬ı˛Ì ’±ÀÂ√

ŒÓ¬˜øÚ ¸ˆ¬…Ó¬±¬ı˛ flË¡˜ø¬ıfl¡±À˙¬ı˛ ¸Àe· ¸Àe· õ∂fl‘¡øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ ˜±Ú≈À¯∏¬ı˛ ˝√√d¬Àé¬À¬Û ø¬ıøˆ¬iß

Î¬◊»À¸ Ê√˘ ”√ø¯∏Ó¬ ˝√√À26√º Œ˚˜Ú ˜±Ú≈À¯∏¬ı˛ ∆Ó¬¬ı˛œ fl¡˘fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ ¬ıÊ«√… ¬Û√±Ô«, Ù¬˘Ú

¬ı‘øX¬ı˛ Ê√Ú… õ∂À˚˛±Ê√ÀÚ¬ı˛ ’øÓ¬ø¬ı˛q¡ ¸±¬ı˛ õ∂À˚˛±· ’Ô¬ı± Œ¬Û±fl¡± ø¬ıÚ©Ü fl¡¬ı˛ÀÓ¬ fl¡œÈ¬Ú±˙fl¡

¬Û√±ÀÔ«¬ı˛ ¬ı…¬ı˝√√±¬ı˛–¤·≈ø˘ ¸¬ı˝◊√√ ¬ı‘ø©Ü¬ı˛ Ê√À˘ Ò≈À˚˛ Ú√œ ¤¬ı— ¸˜≈À^ ¬ÛøÓ¬Ó¬ ˝√√˚˛ ¤¬ı—

¤¬ı˛ Ù¬À˘ Ê√˘ ”√ø ∏̄Ó¬ ˝√√ ˛̊

l øfl¡ˆ¬±À¬ı Ê√˘”√¯∏Ì øÚ˚˛LaÌ fl¡¬ı˛± ˚±˚˛

l ¬Û±Úœ˚˛ Ê√À˘¬ı˛ ’±z¬Ê«√±øÓ¬fl¡ õ∂˜±Ì˜±S± ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛

l ¬ı˛±¸±˚˛øÚfl¡ › ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛ ‰¬±ø˝√√√± øfl¡ ¤¬ı— øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛± ˚±˚˛

l Ê√À˘ Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú ¬Û√±Ô« ¤¬ı— Ê√À˘¬ı˛ ‡¬ı˛Ó¬± øÚÌ«À˚˛¬ı˛ ¬ÛXøÓ¬
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2.1  Ê√À˘¬ı˛ õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸

¬ı‘ø©Ü¬ı˛ Ê√˘  . õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸·≈ø˘¬ı˛ ˜ÀÒ… ¤fl¡˜±S ¬ı‘ø©Ü¬ı˛ Ê√˘˝◊√√ ø¬ı˙≈X ’¬ıàÔ±˚˛ ¬Û±›˚˛± ˚±˚˛º

øfl¡z≈¬ fl¡˘fl¡±¬ı˛‡±Ú±¬ı˛ øÚfl¡È¬¬ıÓ¬π ¬ı± ˛̊≈̃ G¬À˘ Î¬◊¬ÛøàÔÓ¬ fl¡±¬ı«Ú, Ú± ◊̋√√À√∏C±ÀÊ√Ú › ¸±˘Ù¬±¬ı˛ Î¬± ◊̋√√’'¬± ◊̋√√Î¬¸ ”̃̋ √√

¬ı‘ø©Ü¬ı˛ Ê√À˘ ^¬ıœˆ”¬Ó¬ ˝√√À˚˛ ’•°¬ı‘ø©Ü¬ı˛ ˜±Ò…À˜ ¬Û‘øÔ¬ıœ¬ı˛ ˜±øÈ¬ÀÓ¬ øÙ¬À¬ı˛ ’±À¸º

Ú√œ¬ı˛ Ê√˘  . ¬ı‘ø©Ü¬ı˛ Ê√˘ ¬Û‘øÔ¬ıœ¬ı˛ ˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ø√À˚˛ õ∂¬ı±ø˝√√Ó¬ ˝√√À˚˛ Ú√œÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛º

˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ ø√À˚˛ õ∂¬ı±ø˝√√Ó¬ ˝√√¬ı±¬ı˛ ¸˜˚˛ ˜±øÈ¬¬ı˛ ˜ÀÒ… Î¬◊¬ÛøàÔÓ¬ Na, K, Mg õ∂ˆ‘¬øÓ¬ Ò±Ó≈¬¬ı˛ ¸±˘ÀÙ¬È¬,

Œflv¡±¬ı˛± ◊̋√√Î¬ ◊̋√√Ó¬…±ø√ ˘¬ıÌ Ê√À˘¬ı˛ ˜ÀÒ… ^¬ıœ ”̂¬Ó¬ √̋√À ˛̊ ˚± ˛̊º Ê√ø˜ÀÓ¬ ’øÓ¬ø¬ı˛q¡ ¸±¬ı˛, fl¡œÈ¬Ú±˙fl¡ ¬ı˛±¸± ˛̊øÚfl¡

¬Û√±Ô« ¬ı‘ø©Ü¬ı˛ Ê√À˘ ^¬ıœˆ”¬Ó¬ ’Ô¬ı± õ∂˘øy¬ıÓ¬ ’¬ıàÔ±˚˛ Ú√œ¬ı˛ Ê√À˘ ø˜À˙ Ê√˘ ”√ø¯∏Ó¬ fl¡À¬ı˛º ¤Â√±Î¬ˇ±

fl¡˘fl¡±¬ı˛‡±Ú±¬ı˛ ¬ıÊ«√… ¬Û√±Ô«› Ú√œ¬ı˛ Ê√˘Àfl¡ ”√ø¯∏Ó¬ fl¡À¬ı˛º

Á¡¬ı˛Ú±¬ı˛ Ê√˘  . ¬ı‘ø©Ü¬ı˛ Ê√˘ ˜±øÈ¬¬ı˛ ˜Ò… ø√À˚˛ ˆ”¬·ˆ«¬àÔd¬À¬ı˛ Ê√˜± ˝√√˚˛º ¬Û±˝√√±ÀÎ¬ˇ¬ı˛ ¬ı‘ø©Ü¬ı˛ Ê√˘

Á¡¬ı˛Ú±¬ı˛ ’±fl¡±À¬ı˛ Œ¬ı¬ı˛ ˝√√À˚˛ ’±À¸º

¸˜≈À^¬ı˛ Ê√˘  . Ú√œ¬ı˛ Ê√˘ ¸˜≈À^ ø·À˚˛ ¬ÛÀÎ¬ˇº ¸˜≈À^¬ı˛ Ê√À˘ ’øÒfl¡ ¬Ûø¬ı˛˜±ÀÌ ‡øÚÊ√ ˘¬ıÌ,

∆Ê√¬ı ¬Û√±Ô« › ¬ıÊ«√… ¬Û√±Ô« ø˜À˙ Ô±fl¡±¬ı˛ Ê√Ú… ˜±Ú≈¯∏ ¤˝◊√√ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤˝◊√√

Ê√˘ ˘¬ıÌ±q¡º õ∂±fl‘¡øÓ¬fl¡ Ê√À˘¬ı˛ ˜ÀÒ… ¸˜≈À^¬ı˛ Ê√˘ ¸¬ıÀ‰¬À˚˛ ”√ø¯∏Ó¬º

2.1.1 Ê√˘”√¯∏ÀÌ¬ı˛ Î¬◊»¸¸˜”˝√√

õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸¸˜”˝√√  . Ê√œ¬ıÊ√z≈¬ › ·±Â√¬Û±˘±¬ı˛ ˜‘Ó≈¬…Ê√øÚÓ¬ ¬Û√±Ô«, ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±ÀÓ¬

Î¬◊æ≈√Ó¬ ¬Û√±Ô«, ¬Û±˝√√±Î¬ˇ › ˆ”¬ø˜¬ı˛ é¬À˚˛ Î¬◊»¬Ûiß ¬Û√±Ô«¸˜”˝√√ Ê√˘±¬ıø˝√√Ó¬ ˝√√À˚˛ Ú√œÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇ ¤¬ı—

Ú√œ¬ı˛ Ê√˘ ”√ø¯∏Ó¬ ˝√√˚˛º Ú√œ¬ı˛ Ê√˘ ”√ø¯∏Ó¬ ˝√√¬ı±¬ı˛ Î¬◊À~‡À˚±·… fl¡À˚˛fl¡øÈ¬ fl¡±¬ı˛Ì ’±À·˝◊√√ ¬ı˘± ˝√√À˚˛ÀÂ√º

fl‘¡øS˜ Î¬◊»¸¸˜”˝√√  . fl¡˘fl¡±¬ı˛‡±Ú±, ø˙ä±=˘ ŒÔÀfl¡ øÚ·«Ó¬ ¬Û√±Ô«, ˜±Ú≈À¯∏¬ı˛ ˜˘˜”S, ·‘˝√√¬Û±ø˘Ó¬

¬Û˙≈¬ı˛ ‡±¬ı±¬ı˛ ’¬ıÀ˙¯∏ Ú√œ¬ı˛ Ê√À˘ ø˜À˙ ˝◊√√˝√√±Àfl¡ ”√ø¯∏Ó¬ fl¡À¬ı˛º

2.1.2 Ê√˘”√¯∏ÀÌ¬ı˛ Œ|Ìœø¬ıˆ¬±·

(i) ∆Ê√¬ı”√¯∏fl¡ ¬Û√±Ô«¸˜”˝√√  . Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ Ê√Ú… Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì

4–6 ppm ˝√√›˚˛± Î¬◊ø‰¬Ó¬º ·‘˝√√àÔ ¬ı±Î¬ˇœ¬ı˛ ŒÙ¬À˘ Œ√›˚˛± ’õ∂À˚˛±Ê√Úœ˚˛ ¬Û√±Ô«, ˜±Ú≈¯∏ › ·‘˝√√¬Û±ø˘Ó¬

¬Û ≈̇¬ı˛ ˜˘ ”̃S, fl‘¡ø ∏̄fl¡±ÀÊ√ ¬ı…¬ı ‘̋√√Ó¬ ¬Û√±Ô«̧ ”̃̋ √√ Ê√À˘ ø˜À˙ Ê√À˘ ^¬ıœ ”̂¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±Ì fl¡ø˜À ˛̊

Œ√˚˛º ¤¬ı˛ Ù¬À˘ Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√√ é¬øÓ¬¢∂àÔ ˝√√˚˛º Ê√±˜±fl¡±¬ÛÎ¬ˇ › ˙¬ı˛œ¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú…
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˚Ô±flË¡À˜ fl‘¡øS˜ øÎ¬È¬±¬ı˛ÀÊ√KI◊ › ¸±¬ı±Ú ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º øÎ¬È¬±¬ı˛ÀÊ√ÀKI◊¬ı˛ ˜ÀÒ… Ú±Ú±¬ı˛fl¡À˜¬ı˛ Î¬◊»À¸‰¬fl¡

Ô±Àfl¡, ˚± ’øÓ¬ fl¡˜ ¬Ûø¬ı˛˜±ÀÌ ŒÔÀfl¡ ŒÙ¬Ú±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤¬ı˛ Ù¬À˘ Ê√˘ ¬ı±Ó¬±¸ Œ˙±¯∏Ì fl¡¬ı˛ÀÓ¬

¬Û±À¬ı˛ Ú±, Ó¬±˝◊√√ Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ·‘˝√√¬Û±ø˘Ó¬ ¬Û˙≈, ˜±Ú≈À¯∏¬ı˛ ˜˘˜”S

¬Û≈fl≈¡¬ı˛ › Ú√œ¬ı˛ Ê√À˘ Œ˜˙±¬ı˛ Ù¬À˘, ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ Œ¬ı˛±Ê√Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± Ê√˘ ”√ø¯∏Ó¬ ˝√√˚˛º Ê√˘¬ı±ø˝√√Ó¬

Î¬◊À~‡À˚±·… Œ¬ı˛±·¸˜”˝√√ ˝√√˘ ’±˜±˙˚˛, fl¡À˘¬ı˛±, È¬±˝◊√√Ù¬À˚˛Î¬, Œ˝√√¬Û±È¬±˝◊√√øÈ¬¸, Ê√ø`¬¸ ˝◊√√Ó¬…±ø√º

˜±Ú≈À ∏̄¬ı˛ øÚÓ¬…õ∂À ˛̊±Ê√Úœ ˛̊ øfl¡Â≈√ ∆Ê√¬ı ¬ı˛±¸± ˛̊øÚfl¡ ¬Û√±Ô« Œ˚˜Ú õ≠±øàÈ¬fl¡ Ê√±Ó¬œ ˛̊ ¬Û√±Ô«, øÎ¬È¬±¬ı˛ÀÊ√KI◊,

Ê√œ¬ı±Ì≈Ú±˙fl¡ ¬Û√±Ô« ˝◊√√Ó¬…±ø√ õ∂d≈¬øÓ¬¬ı˛ ¸˜˚˛ øfl¡Â≈√È¬± ø¬ıøˆ¬ißˆ¬±À¬ı ˜±øÈ¬ÀÓ¬ ¬ÛÀÎ¬ˇ ˚±˚˛, ˚±˝√√±¬ı˛ Œ¬ı˙œ¬ı˛

ˆ¬±·˝◊√√ Ê√À˘ ø˜À˙ Î¬◊øæ√√, Ê√œ¬ı › ˜±Ú≈À¯∏¬ı˛ õ∂ˆ”¬Ó¬ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘ ¬Û√±ÀÔ«¬ı˛ Œ¬ı˙œ¬ı˛

ˆ¬±·˝◊√√ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ õ∂øflË¡˚˛± ¡Z±¬ı˛± ¸˝√√ÀÊ√ ø¬ıÀ˚˛±øÊ√Ó¬ ˝√√˚˛ Ú±º ˝◊√√˝√√±¬ı˛± Ê√À˘¬ı˛ ·≈Ì Ú©Ü fl¡À¬ı˛º Ù¬À˘

Ê√À˘ ¬ı¸¬ı±¸fl¡±¬ı˛œ õ∂±Ìœ, Î¬◊øæ√√ õ∂ˆ‘¬øÓ¬¬ı˛ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º

fl‘¡ø¯∏fl¡±Ê√Ê√øÚÓ¬ fl¡±ÀÊ√¬ı˛ Ê√Ú… ‰¬±¯∏œ¬ı˛± Ú±Ú±Ò¬ı˛ÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛º Œ˚˜Ú Œ¬Û±fl¡±

˜±¬ı˛±¬ı˛ Ê√Ú… ¬Û…±¬ı˛±Ô±˚˛Ú, ˝◊√√Ô±˚˛Ú õ∂ˆ‘¬øÓ¬, ’±·±Â√± ¤¬ı— ’õ∂À˚˛±Ê√Úœ˚˛ ·±Â√¬Û±˘± Ò√ı—¸ fl¡¬ı˛±¬ı˛ Ê√Ú…

2, 4-Î¬±˝◊√√Àflv¡±À¬ı˛±øÙ¬Úø'¬ ’…±ø¸Î¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ ¸fl¡˘ fl¡œÈ¬Ú±˙fl¡ ¬Û√±Ô«¸˜”˝√√ Œ¶x fl¡¬ı˛±¬ı˛

¸˜˚˛ ¬ı±Ó¬±À¸ ø˜À˙ ˚±˚˛ ¤¬ı— fl¡±Â√±fl¡±øÂ√ Œfl¡±ÀÚ± ¬Û≈fl≈¡¬ı˛ ¬ı± Ê√˘±˙À˚˛ ¬ÛÀÎ¬ˇº ¬ı‘ø©Ü¬ı˛ Ê√˘ ¡Z±¬ı˛±›

¤˝◊√√ ¸fl¡˘ ¬Û√±Ô« ø¬ıøˆ¬iß Ê√˘±˙À˚˛ ø·À˚˛ Œ˜À˙ ¤¬ı— Ê√˘ ”√ø¯∏Ó¬ fl¡À¬ı˛º

(ii) ’ÕÊ√¬ı”√¯∏fl¡ ¬Û√±Ô«¸˜”˝√√  . ¬Û‘øÔ¬ıœ¬ı˛ ¸˜d¬ Î¬◊iß˚˛Ú˙œ˘ Œ√À˙˝◊√√ ø˙Àä¬ı˛ õ∂¸±¬ı˛ÀÌ¬ı˛ Ê√Ú… õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ ˝√√˚˛ ¤¬ı— ¤‡±Ú ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ”√ø¯∏Ó¬ ¬Û√±Ô« Ê√À˘¬ı˛ ¸Àe· ø˜À˙

Ê√̆ Àfl¡ ”√ø ∏̄Ó¬ fl¡À¬ı˛º ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ’…±ø¸Î¬ Œ˚˜Ú √̋√± ◊̋√√ÀE±Àflv¡±ø¬ı˛fl¡ ’…±ø¸Î¬, Ú± ◊̋√√ø√∏Cfl¡ ’…±ø¸Î¬ ◊̋√√Ó¬…±ø√¬ ,

Î¬◊¬Û±√±Úfl¡±¬ı˛œ fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ıÊ«√… ¬Û√±Ô« Ê√À˘¬ı˛ ˜ÀÒ… ø˜À˙ Ê√À˘¬ı˛ ’•°”√¯∏Ì

fl¡À¬ı˛º fl¡øàÈ¬fl¡ Œ¸±Î¬±, ‰≈¬Ú, fl¡ø˘‰≈¬Ú Î¬◊»¬Û±√Úfl¡±¬ı˛œ fl¡±¬ı˛‡±Ú± ŒÔÀfl¡› õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ıÊ«√… ¬Û√±Ô«

Ê√À˘ ø˜À˙ Ê√À˘¬ı˛ é¬±¬ı˛ ”√¯∏Ì fl¡À¬ı˛º Ú±˝◊√√À√∏CÈ¬ (NO
3

–), Ú±˝◊√√√∏C±˝◊√√È¬ (NO
2

–), ¸±˘ÀÙ¬È¬ (SO
4

2–), õ∂ˆ‘¬øÓ¬

’…±Ú± ˛̊Ú ≈̊q¡ ¤¬ı— fl¡¬Û±¬ı˛ (Cu), ˜…±e·±ÚœÊ√ (Mn), ˜±¬ı˛fl¡±¬ı˛œ (Hg), ¸œ¸± (Pb) õ∂ˆ‘¬øÓ¬¬ı˛ ˘¬ıÌ

é¬øÓ¬fl¡±¬ı˛fl¡ ¸œ¸±¬ı˛ Î¬◊¬Û¬ı˛ Ô±fl¡À˘ √œ‚«àÔ±˚˛œ ”√¯∏Ì ¸˜¸…±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

¸œ¸± ”√̄ ∏ÀÌ¬ı˛ õ∂Ò±Ú Î¬◊»¸ √̋√̆  ◊̋√√¶Û±Ó¬ › ¬ı˛„√√ ø˙äº ¤Â√±Î¬ˇ± ŒÈ¬√∏C± ◊̋√√Ô± ◊̋√√̆  Œ˘Î¬ ·±øÎ¬ˇÀÓ¬ ’…±øKI◊Úfl¡

Œ˚Ã· ø˝√√¸±À¬ı ·…±À¸±ø˘ÀÚ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¤¬ı˛ Ù¬À˘ Ê√À˘ ¤¬ı— ¬ı±˚˛≈ÀÓ¬ ¸œ¸±¬ı˛ ¬Ûø¬ı˛˜±Ì flË¡À˜ ¬ı‘øX

¬Û±À26√º ¸œ¸± ”√ø¯∏Ó¬ Ê√˘ ¢∂˝√√Ì fl¡¬ı˛À˘ ˙¬ı˛œÀ¬ı˛¬ı˛ ø¬ı¬Û±fl¡œ˚˛ õ∂øflË¡˚˛±¬ı˛ ø¬ı‚Æ ‚ÀÈ¬º
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˝◊√√√±Úœ— ’±À¸«øÚfl¡Ê√øÚÓ¬ ”√¯∏Ì ¤fl¡ ˆ¬˚˛±¬ı˝√√ ’±fl¡±¬ı˛ Ò±¬ı˛Ì fl¡À¬ı˛ÀÂ√º ’±À¸«øÚfl¡ ”√ø¯∏Ó¬ Ê√˘ ¢∂˝√√Ì

fl¡¬ı˛±¬ı˛ Ù¬À˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ˜±¬ı˛±Rfl¡ ‰¬˜«À¬ı˛±À·¬ı˛ ¸‘ø©Ü ˝√√À26√º

(iii) ¬Ûø˘  . ¬ıÚ…±õ≠ø¬ıÓ¬ ’=˘, fl‘¡ø¯∏fl¡±Ê√, ˆ”¬ø˜é¬˚˛, ¬ı≈˘ÀÎ¬±Ê√±¬ı˛ ‰¬±˘±ÀÚ± ˙˝√√¬ı˛ ¤˘±fl¡± ŒÔÀfl¡

Ò≈À˚˛ ’±¸± ˜±øÈ¬ › ‡øÚÊ√ ¬Û√±ÀÔ«¬ı˛ é≈¬^ fl¡Ì± ŒÔÀfl¡ ¬Ûø˘ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ ¬Ûø˘ Ú√œ¬ÛÔ ¤¬ı—

Ú√œ·ˆ«¬Àfl¡ ¬ı≈øÊ√À˚˛ Ú√œ¬ı˛ ·ˆ¬œ¬ı˛Ó¬± ˝}√√±¸ fl¡À¬ı˛º ˆ¬±fl¡¬ı˛±, ˜±˝◊√√ÔÚ õ∂ˆ‘¬øÓ¬ Ê√˘±Ò±À¬ı˛ ¬Ûø˘ ¬ÛÎ¬ˇ±¬ı˛ Ù¬À˘

¤‡±ÀÚ Œ¬ıø˙ Ê√˘ ÒÀ¬ı˛ ¬ı˛±‡± ˚±À26√ Ú±º ¤¬ı˛ Ù¬À˘ ¬ı ∏̄«±fl¡±À˘ ¬ıÚ…± Œ¬ıø˙ ˝√√À26√ ¤¬ı— ¢∂œÉfl¡±À˘

Œ¸À‰¬¬ı˛ Ê√Ú… ¬Ûø¬ı˛˜±Ì˜Ó¬ Ê√˘ ¬Û±›˚˛± ˚±À26√ Ú±º Ú√œÀÓ¬ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ ¬Ûø˘ ¬ÛÎ¬ˇ±¬ı˛ Ù¬À˘

Ú√œ¬ıµ¬ı˛·≈ø˘ÀÓ¬ Ê√±˝√√±Ê√ ‰¬˘±‰¬˘ ø¬ıø‚ÆÓ¬ ˝√√À26√º ¬Û±ø•Û— ¤¬ı— È¬±¬ı˛¬ı±˝◊√√Ú ¬ı…¬ıàÔ±˚˛ é¬À˚˛¬ı˛ Ù¬À˘ Ê√À˘

õ∂À˚˛±Ê√Úœ˚˛ ¸”˚«±À˘±fl¡ õ∂À¬ı˙ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛ÀÂ√ Ú±, Ù¬À˘ Ê√À˘¬ı˛ ÚœÀ‰¬¬ı˛ Î¬◊øæ√√¸˜”À˝√√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏

õ∂øflË¡˚˛± ¬ı±Ò± ¬Û±À26√º

(iv) ŒÓ¬Ê√øàflË¬˚˛ ¬Û√±Ô«¸˜”˝√√  . øÚÎ¬◊øflv¡˚˛ ’¶a, øÚÎ¬◊øflv¡˚˛ fi¯∏Ò, øÚÎ¬◊øflv¡˚˛ ·À¬ı¯∏Ì±·±¬ı˛ ŒÔÀfl¡ õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ ŒÓ¬Ê√øàflË¬˚˛ ¬Û√±Ô« Ê√˘ ”√ø¯∏Ó¬ fl¡À¬ı˛º ‡øÚ ŒÔÀfl¡ ŒÓ¬Ê√øàflË¬˚˛ Œ˜ÃÀ˘¬ı˛ øÚ©®±˙ÀÚ¬ı˛ ¸˜À˚˛›

øfl¡Â≈√ ŒÓ¬Ê√øàflË¬˚˛ ¬Û√±Ô« Ê√À˘ Œ˜À˙º ŒÓ¬Ê√øàflË¬˚˛ ¸˜àÔ±øÚfl¡¸˜”˝√√ Œ˚˜Ú Ra226, U236, Pu239,

Ba140 õ∂ˆ‘¬øÓ¬ Ê√À˘¬ı˛ ÚœÀ‰¬ ¬Ûø˘ÀÓ¬ Ê√˜± ˝√√˚˛ ¤¬ı— ∆Ê√¬ı‰¬ÀflË¡ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ˙¬ı˛œ¬ı˛ › ¶§±ÀàÔ…¬ı˛

Î¬◊¬Û¬ı˛ √œ‚«àÔ±˚˛œ õ∂ˆ¬±¬ı ŒÙ¬À˘º Ê√À˘ Î¬◊¬ÛøàÔÓ¬ ’øÓ¬ ¸±˜±Ú… ŒÓ¬Ê√øàflË¬˚˛ ¬Û√±Ô« fl¡…±k±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛

¤¬ı— DNA Ò√ı—¸ fl¡À¬ı˛º

(v) Ó¬±¬Ûœ˚˛ ”√¯∏fl¡¸˜”˝√√  . ø¬ı≈√…» Œfl¡f ŒÔÀfl¡ ø¬ı≈√…» Î¬◊»¬Û±√ÀÚ¬ı˛ ¸˜˚˛ Ê√˘œ˚˛ ¬ı±©ÛÀfl¡ ˙œÓ¬˘

› ‚Úœˆ”¬Ó¬ fl¡¬ı˛±¬ı˛ Ê√Ú… õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ê√˘ ˘±À·º Ù¬À˘ Ê√À˘¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX ¬Û±˚˛ ¤¬ı— ¤˝◊√√

Î¬◊¯∏Æ Ê√˘ Ú√œ ¬ı± ˝}√√À√ øÚÀé¬¬Û fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛ Ù¬À˘ Ú√œ ¬ı± ˝}√√À√¬ı˛ Ê√À˘¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX ¬Û±˚˛º

Ù¬À˘, ˜±ÀÂ√¬ı˛ Ê√œ¬ıÚÒ±¬ı˛Ì fl¡øÍ¬Ú ˝√√À˚˛ ¬ÛÀÎ¬ˇº Ó¬±¬Û˜±S± ¬ı‘øX¬ı˛ Ù¬À˘ Ê√À˘¬ı˛ ‚ÚQ › ’ø'¬ÀÊ√ÀÚ¬ı˛

¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛, Ù¬À˘ Ê√˘Ê√ õ∂±Ìœ¬ı˛ ¬Ûø¬ı˛¬Û±fl¡øflË¡˚˛± Ú©Ü ˝√√˚˛º

(vi) ’øÓ¬ Œ¬ÛÃø©Üfl¡Ó¬± (Eutrophication) › Ê√˘”√ ∏̄Ì  . ø‰¬øÚfl¡˘, fl¡¸± ◊̋√√‡±Ú±, fl¡±·ÀÊ√¬ı˛

fl¡˘, ≈√*Àfl¡f õ∂ˆ‘¬øÓ¬ ø˙Àä¬ı˛ ¬ıøÊ«√Ó¬ ˜˚˛˘± Ê√À˘ Ú±Ú±Ò¬ı˛ÀÚ¬ı˛ ¬Û≈ø©Üfl¡¬ı˛ ¬Û√±Ô« ^¬ıœˆ”¬Ó¬ ’Ô¬ı±

õ∂˘øy¬ıÓ¬ ’¬ıàÔ±˚˛ Ô±Àfl¡º ¤˝◊√√ Ê√˘ Î¬◊»¸ ŒÔÀfl¡ øÚfl¡È¬¬ıÓ¬π Ê√˘±˙À˚˛ õ∂À¬ı˙ fl¡¬ı˛À˘ Ê√À˘¬ı˛

Œ¬ÛÃø©Üfl¡Ó¬± ¬ı‘øX ¬Û±˚˛º Œ¸˝◊√√ Ê√˘±˙À˚˛¬ı˛ Ê√À˘ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ Î¬◊øæ√√ [Œ˚˜Ú, Úœ˘À‰¬-¸¬ı≈Ê√ ˙…±›˘±]

^≈Ó¬ ˝√√±À¬ı˛ ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¡º ¤˝◊√√ ’¬ıàÔ±Àfl¡˝◊√√ ë’øÓ¬À¬ÛÃø©Üfl¡Ó¬±í ¬ıÀ˘º ¤¬ı˛ Ù¬À˘ Ê√˘±˙À˚˛¬ı˛ Ê√˘Ó¬˘

˙…±›˘± ˛̊ ’±¬ı‘Ó¬ ˝√√À ˛̊ ˚± ˛̊º ¤Àfl¡ ë∆˙¬ı±˘ ø¬ıfl¡±˙í ¬ıÀ˘º ’¬ıÀ˙À ∏̄ ˙…±›˘± ˛̊ ‘̃Ó¬±¬ıÀ˙ ∏̄ ¬ÛÀ‰¬ ¬ı±Ó¬±À¸

≈√·«&Ò Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ø¬ıÀ˚˛±Ê√Úfl¡±¬ı˛œ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± › Â√S±Àfl¡¬ı˛ ¸—‡…± ¬ı‘øX ¬Û±˚˛º Ù¬À˘ Ê√À˘¬ı˛
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’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˆ¬œ¯∏Ìˆ¬±À¬ı fl¡À˜ ˚±˚˛º Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛ ¬ıÀ˘

Ê√˘Ê√õ∂±Ìœ, Œ˚˜Ú ˜±Â√, ’ø'¬ÀÊ√ÀÚ¬ı˛ ’ˆ¬±À¬ı ˜±¬ı˛± ˚± ˛̊º

Ê√À˘¬ı˛ ¤˝◊√√ ’øÓ¬À¬ÛÃø©Üfl¡Ó¬±Ê√øÚÓ¬ ¸˜¸…± ¸˜±Ò±ÀÚ¬ı˛ ¸yˆ¬±¬ı… Î¬◊¬Û±˚˛·≈ø˘ ˝√√˘–

(a) õ∂˚≈øq¡¬ı˛ ˜±Ò…À˜ Î¬◊»À¸¬ı˛ ¬ıøÊ«√¬ı˛ Ê√˘ ŒÔÀfl¡ ¬Û≈ø©Üfl¡¬ı˛ ¬Û√±Ô«·≈ø˘¬ı˛ ’¬Û¸±¬ı˛Ì¬ , ¤˝◊√√ ¬ÛXøÓ¬

¬ı…˚̨¸±À¬Ûé¬

(b) ¬Û≈ø©Ü¸˜‘X Ê√˘ Œ¸À‰¬¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±

(c) Ê√˘±˙À˚˛¬ı˛ ∆˙¬ı±˘ › Ê√˘Ê√ Î¬◊øæ√√ ŒÔÀfl¡ ∆Ê√¬ı ·…±¸ ∆Ó¬¬ı˛œ fl¡¬ı˛±

’Ú≈̇ œ˘Úœ–1

(a) Ê√˘”√¯∏Ì ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛∑

(b) Ê√À˘¬ı˛ õ∂Ò±Ú Î¬◊»¸¸˜”˝√√ øfl¡ øfl¡∑

(c) Ê√˘”√¯∏ÀÌ¬ı˛ ·≈¬ı˛≈Q¬Û”Ì« Î¬◊»¸·≈ø˘¬ı˛ Ú±˜ ø˘‡≈Úº

(d) Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√Ú… Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡Ó¬

˝√√›˚˛± Î¬◊ø‰¬Ó¬∑

(e) fl‘¡øS˜ øÎ¬È¬±¬ı˛ÀÊ√KI◊ øfl¡ˆ¬±À¬ı Ê√˘ ”√ø¯∏Ó¬ fl¡À¬ı˛∑

(f) Ê√˘¬ı±ø˝√√Ó¬ fl¡À˚˛fl¡øÈ¬ Œ¬ı˛±À·¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

2.2  Ê√˘”√¯∏ÀÌ¬ı˛ fl¡À˚˛fl¡øÈ¬ ‚È¬Ú±

(i) Ê√±¬Û±ÀÚ¬ı˛ ø˜øÚ˜±È¬± ’=À˘ øˆ¬Ú± ◊̋√√̆  Œflv¡±¬ı˛± ◊̋√√Î¬ Î¬◊»¬Ûiß fl¡¬ı˛±¬ı˛ fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛̃ ±ÀÌ

˜±øfl«¡Î¬◊ø¬ı˛fl¡ Œflv¡±¬ı˛±˝◊√√Î¬ [HgCl2] ¸˜≈À^ ŒÙ¬˘± ˝√√Ó¬º ¤˝◊√√ ¬Û±¬ı˛√ Œ˚Ã· ¸˜≈À^¬ı˛ Ó¬˘±¬ı˛ ˜±øÈ¬¬ı˛ Ê√œ¬ı±Ì≈¬ı˛

¡Z±¬ı˛± Î¬±˝◊√√-ø˜Ô±˝◊√√˘ ˜±fl«¡±¬ı˛œ [(CH3)2Hg] Œ˚Ã· ∆Ó¬¬ı˛œ fl¡À¬ı˛ ˚± ˜±ÀÂ√¬ı˛ ˙¬ı˛œÀ¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛º ¤˝◊√√

˜±Â√ ‡±› ˛̊±¬ı˛ Ù¬À˘ 1953 ¸±À˘ ¤˝◊√√ ’=À˘¬ı˛ ˜±Ú≈¯∏ ¶ß±˚˛≈À¬ı˛±À· ’±flË¡±z¬ ˝√√˚˛º

(ii) 1973 ¸±À˘ ’±À˜ø¬ı˛fl¡±¬ı˛ ø˜ø‰¬·±Ú ˙˝√√À¬ı˛ ˆ≈¬˘¬ı˙Ó¬– ˜…±·ÀÚø˙˚˛±˜ ’'¬±˝◊√√Î¬ [MgO] ˜ÀÚ

fl¡À¬ı˛ ¬Ûø˘À¬ıË±ø˜ÀÚÀÈ¬Î¬ ¬ı±˝◊√√ øÙ¬Ú±˝◊√√˘ (PBB) ¬Û˙≈¬ı˛ ‡±¬ı±À¬ı˛¬ı˛ ¸Àe· Œ˜˙±ÀÚ± ˝√√˚˛º Ù¬À˘ õ∂‰≈¬¬ı˛

·¬ı˛≈, fl≈¡fl≈¡¬ı˛, ˜≈¬ı˛·œ ˜±¬ı˛± ˚±˚˛º
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(iii) 1988 ¸±À˘ ◊̋√√—˘…±À`¬¬ı˛ Ê√̆ À˙±ÒÚ Œfl¡Àf 200 È¬Ú ’…± ≈̆ø˜øÚ ˛̊±˜ ¸±˘ÀÙ¬È¬ [Al2(SO4)3]

Ê√À˘¬ı˛ ¸Àe· ø˜À˙ ˚± ˛̊º Ù¬À˘ Ê√À˘ Al-¤¬ı˛ ˜±S± ’ÀÚfl¡ Œ¬ıÀÎ¬ˇ ˚± ˛̊º ¤ ◊̋√√ Ê√˘ ¢∂˝√√ÀÌ¬ı˛ Ù¬À˘

¤˝◊√√ ’=À˘¬ı˛ ˜±Ú≈À¯∏¬ı˛ ˜≈À‡ ‚±, ¬Û±fl¡àÔ˘œ¬ı˛ õ∂√±˝√√ ˝◊√√Ó¬…±ø√¬ı˛ ˘é¬Ì Œ√‡± Œ√˚˛º

2.3  Ê√˘”√¯∏Ì øÚ˚˛LaÌ

Ê√˘”√¯∏Ì ¬ı‘øX¬ı˛ õ∂Ò±Ú fl¡±¬ı˛Ì Ê√Ú¸—‡…± ¬ı‘øX › Î¬◊ißÓ¬ ø˙ä õ∂˚≈øq¡¬ı˛ ø¬ıfl¡±˙º Ê√˘”√¯∏Ì øÚ˚˛LaÌ

fl¡¬ı˛±¬ı˛ Ê√Ú… Ê√±øÓ¬·Ó¬ˆ¬±À¬ı ¤¬ı— ¸¬ı˛fl¡±¬ı˛œ › ’±z¬Ê«√±øÓ¬fl¡ˆ¬±À¬ı õ∂À‰¬©Ü± ŒÚ›˚˛± √¬ı˛fl¡±¬ı˛º õ∂ÀÓ¬…fl¡

˜±Ú≈¯∏Àfl¡ Ê√À˘¬ı˛ õ∂fl‘¡øÓ¬ ¤¬ı— õ∂±ÌœÊ√·ÀÓ¬ ¤¬ı˛ õ∂ˆ¬±¬ı ¸y¬ıÀ&Ò Ê√±Ú±¬ı˛ Ê√Ú… ˚ÀÔ©Ü ø˙øé¬Ó¬ ˝√√ÀÓ¬

˝√√À¬ıº Ê√À˘¬ı˛ ˜ÀÒ… õ∂±Ìœ¬ı˛ ¬ı± ˜±Ú≈À¯∏¬ı˛ ¬ı…¬ı˝‘√√Ó¬ ŒÚ±—¬ı˛± ¬ıÊ«√… ¬Û√±Ô« ŒÂ“√±Î¬ˇ± ŒÔÀfl¡ øÚÀÊ√Àfl¡ ¸—˚Ó¬

¬ı˛±‡ÀÓ¬ ˝√√À¬ıº Œ¬ÛÃ¬ı˛¸—àÔ±·≈ø˘Àfl¡ Ú«√˜±¬ı˛ ¸≈¬ı…¬ıàÔ± fl¡¬ı˛ÀÓ¬ ˝√√À¬ı ¤¬ı— Ê√˘”√¯∏Ì øÚ˚˛LaÌ ¬Ûø¬ı˛fl¡äÚ±¬ı˛

fl¡±ÀÊ√ ¸¬ı˛fl¡±¬ı˛Àfl¡ øÚø«√©Ü Ó¬˝√√ø¬ı˘ ·Î¬ˇÀÓ¬ ˝√√À¬ıº 1974 ¸±À˘ Ê√˘”√¯∏Ì ’±˝◊√√Ú ¬Û±˙ fl¡À¬ı˛ ˆ¬±¬ı˛Ó¬

¸¬ı˛fl¡±¬ı˛ Ê√˘”√¯∏Ì øÚ˚˛LaÀÌ¬ı˛ Ê√Ú… ·≈¬ı˛≈Q¬Û”Ì« ¬Û√Àé¬¬Û øÚÀ˚˛ÀÂ√º

2.4  Ê√À˘¬ı˛ ”√¯∏Ì ˜≈q¡fl¡¬ı˛Ì

Ê√À˘¬ı˛ ˜ÀÒ… Î¬◊¬ÛøàÔÓ¬ ∆Ê√¬ı ¬ıÊ«√… ¬Û√±Ô«, ’¬ı…¬ı˝√√±˚« õ≠±øàÈ¬Àfl¡¬ı˛ ^¬ı…, Ò±Ó≈¬¬ı˛ È≈¬fl¡À¬ı˛±, ¸—flË¡±˜fl¡

Ê√œ¬ı±Ì≈, Ò≈À˘±, ¬ı±ø˘ ø˜À˙ Ô±Àfl¡º ¤˝◊√√ ¸fl¡˘ é¬øÓ¬fl¡±¬ı˛fl¡ ”√ø¯∏Ó¬ ¬Û√±Ô«¸˜”˝√√ ”√¬ı˛ fl¡À¬ı˛ ø¬ı˙≈X Ê√˘

õ∂d≈¬Ó¬ fl¡¬ı˛± ˚±˚˛º øÚ•ßø˘ø‡Ó¬ fl¡À˚˛fl¡øÈ¬ Î¬◊¬Û±À˚˛ Œ¬ÛÃ¬ı˛ ’=À˘¬ı˛ Ú«√˜±¬ı˛ Ê√˘, ø˙ä fl¡±¬ı˛‡±Ú±¬ı˛ ¬ıÊ«√…

Ê√˘ ¬Ûø¬ı˛À˙±ÒÚ fl¡¬ı˛± ˝√√˚˛º

2.4.1 Ê√À˘¬ı˛ õ∂±Ôø˜fl¡ ¬Ûø¬ı˛À˙±ÒÚ

øÔÓ¬±Ú  . ·‘̋ √√àÔ±ø˘ › fl¡±¬ı˛‡±Ú±¬ı˛ ¬Ûø¬ı˛Ó¬…q¡ Ê√À˘ õ≠±øàÈ¬Àfl¡¬ı˛ ^¬ı…, Ò±Ó≈¬¬ı˛ È≈¬fl¡À¬ı˛±, fl¡±À‰¬¬ı˛ È≈¬fl¡À¬ı˛±,

fl¡±Í¬ ˝◊√√Ó¬…±ø√ Ô±Àfl¡º ¤˝◊√√ ¸fl¡˘ ¬Û√±Ô« ¬ı±ø˝√√Ó¬ Ú±˘±¬ı˛ ˜≈À‡ Ò±Ó≈¬øÚø˜«Ó¬ Â“√±fl¡Úœ ˘±ø·À˚˛ ’À¬Ûé¬±fl‘¡Ó¬

¬ıÎ¬ˇ ’±fl¡±À¬ı˛¬ı˛ fl¡øÍ¬Ú ¬Û√±Ô« ŒÂ“√Àfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ¤˝◊√√ Ê√˘ ¸¬ı˛≈ Â“√±fl¡Úœ¬ı˛ ˜Ò… ø√À˚˛

¬Û±Í¬±ÀÚ± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ‹ Ê√˘Àfl¡ ¬ıÎ¬ˇ Ê√˘±Ò±À¬ı˛ Œ¬ı˛À‡ øÔÓ¬±ÀÚ± ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ¬ı±ø˘, ˜±øÈ¬, fl¡±√±

› ˆ¬±¬ı˛œ Ò≈ø˘fl¡Ì± øÔøÓ¬À˚˛ ¬ÛÀÎ¬ˇº
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Ó¬=Ú  . ’ø¬ı˙≈X Ê√˘Àfl¡ øÔÓ¬±Ú È¬…±Àefl¡ fl¡À˚˛fl¡ø√Ú ¬ı˛±‡±¬ı˛ ¬Û¬ı˛, ¤¬ı˛ ˜ÀÒ… Ù¬È¬øfl¡ø¬ı˛ [Œ˚˜Ú

¬ÛÈ¬±˙ ’…±˘±˜ K2SO4, Al2(SO4)3, 24H2O] Œ˚±· fl¡¬ı˛± ˝√√ ˛̊º ¤¬ı˛ Ù¬À˘ ŒÂ√±È¬ ŒÂ√±È¬ fl¡Ì±·≈ø˘

¤fl¡øSÓ¬ ˝√√À˚˛ ¬ıÎ¬ˇ fl¡Ì±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛ ¤¬ı— øÔøÓ¬À˚˛ ¬ÛÀÎ¬ˇº

¬Ûø¬ı˛¸Ë±¬ıÌ  . øÔøÓ¬À˚˛ ¬ÛÎ¬ˇ± fl¡±√±, ˜˚˛˘± ŒÔÀfl¡ Î¬◊¬ÛÀ¬ı˛¬ı˛ Ê√˘Àfl¡ ¬Ûø¬ı˛¸Ë±¬ıÀÌ¬ı˛ ˜±Ò…À˜ ¬Û‘Ôfl¡

fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛Ê√Ú… ‹ Ê√˘Àfl¡ ¬ı±ø˘¬ı˛ d¬À¬ı˛¬ı˛ ˜Ò… ø√À˚˛ ‰¬±˘Ú± fl¡¬ı˛± ˝√√˚˛º

¸—flË¡±˜fl¡ Ê√œ¬ı±Ì≈ ”√¬ı˛œfl¡¬ı˛Ì  . ¬Ûø¬ı˛¸Ë≈Ó¬ Ê√˘Àfl¡ Ê√œ¬ı±Ì≈˙”Ú… fl¡¬ı˛±¬ı˛ Ê√Ú… Œflv¡±ø¬ı˛Ú øfl¡—¬ı± ø¬ıvø‰¬—

¬Û±Î¬◊Î¬±¬ı˛ ø√À˚˛ ¸˜d¬ Ê√˘Àfl¡ ’±À˘±Î¬ˇÚ fl¡¬ı˛± ˝√√˚˛º Œflv¡±ø¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ ˝√√À˘ Ê√À˘ Î¬◊¬ÛøàÔÓ¬

∆Ê√¬ı Œ˚ÃÀ·¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¡À¬ı˛ Œflv¡±ø¬ı˛ÀÚÀÈ¬Î¬ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ∆Ó¬¬ı˛œ ˝√√˚˛, ˚± fl¡…±k±¬ı˛ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü

fl¡À¬ı˛º ¤˝◊√√Ê√Ú… Ê√À˘¬ı˛ Ê√œ¬ı±Ì≈ ”√¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú… Œflv¡±ø¬ı˛Ú ¬ı…¬ı˝√√±¬ı˛ Ú± fl¡À¬ı˛ ’øÓ¬À¬ı·≈Úœ ¬ı˛øù¨ ¬ı± ›ÀÊ√±Ú

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º

2.4.2 Ê√À˘¬ı˛ ø¡ZÓ¬œ˚˛ ¬Û˚«±À˚˛¬ı˛ ¬Ûø¬ı˛À˙±ÒÚ

¤˝◊√√ ¬Û˚«±À˚˛ Ê√œ¬ı±Ì≈, Â√S±fl¡, Œõ∂±ÀÈ¬±ÀÊ√±˚˛± õ∂ˆ‘¬øÓ¬ Ê√œ¬ız¬ ’±Ìø¬ıfl¡ ¬Û√±ÀÔ«¬ı˛ ¸±˝√√±À˚… Ê√À˘

Î¬◊¬ÛøàÔÓ¬ ^¬ıœˆ”¬Ó¬ ¤¬ı— fl¡˘˚˛Î¬œ˚˛ ∆Ê√¬ı ¬Û√±Ô«¸˜”˝√√Àfl¡ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ õ∂øflË¡˚˛±˚˛ ’¬Û¸±ø¬ı˛Ó¬ fl¡¬ı˛±

˝√√˚˛º ¤˝◊√√ õ∂øflË¡˚˛±˚˛ Ê√œ¬ız¬ ’±Ìø¬ıfl¡ ¬Û√±Ô« Ê√À˘ Î¬◊¬ÛøàÔÓ¬ ∆Ê√¬ı ¬Û√±Ô«·≈ø˘Àfl¡ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì

fl¡À¬ı˛ ¤¬ı— Î¬◊˝√√±À√¬ı˛ CO2ŒÓ¬ Ê√±ø¬ı˛Ó¬ fl¡À¬ı˛º Ú±˝◊√√À√∏C±ÀÊ√Ú ˚≈q¡ ∆Ê√¬ı ¬Û√±Ô«¸˜”˝√√ ’…±À˜±øÚ˚˛± ¤¬ı—

Ú±˝◊√√À√∏CÈ¬ › Ú±˝◊√√√∏C±˝◊√√ÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

2.4.3 Ê√À˘¬ı˛ Ó‘¬Ó¬œ˚˛ ¬Û˚«±À˚˛¬ı˛ ¬Ûø¬ı˛À˙±ÒÚ

¬ı˛±¸±˚˛øÚfl¡ ¬ÛXøÓ¬  . ¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ Ê√À˘ ŒÙ¬¬ı˛±¸ ¸±˘ÀÙ¬È¬, ’…±˘≈ø˜øÚ˚˛±˜ ¸±˘ÀÙ¬È¬ ø˜ø˙À˚˛

Ê√À˘ Î¬◊¬ÛøàÔÓ¬ fl¡˘˚˛Î¬œ˚˛ fl¡Ì±¬ı˛ ’Ò–Àé¬¬Û ŒÙ¬˘± ˝√√˚˛ ¤¬ı— ¬ı±ø˘¬ı˛ d¬À¬ı˛¬ı˛ Â“√±fl¡Úœ¬ı˛ ˜Ò… ø√À˚˛

¬Û±Í¬±Ú √̋√̊ ˛º ¤¬ı˛¬Û¬ı˛ ¬Ûø¬ı˛̧ Ë≈Ó¬ Ê√À˘ fl¡ø˘‰≈¬Ú Œ˚±· fl¡À¬ı˛ Ê√À˘ Î¬◊¬ÛøàÔÓ¬ Ù¬¸ÀÙ¬È¬ é¬±¬ı˛fl¡œ ˛̊ Ù¬¸ÀÙ¬È¬¬ı”̨À¬Û

’Ò–øé¬5 fl¡¬ı˛± ˝√√˚˛º ’¬ıø˙©Ü ∆Ê√¬ı ¬Û√±Ô« ’¬Û¸±¬ı˛ÀÌ¬ı˛ Ê√Ú… ¸øflË¡˚˛ ’e·±À¬ı˛¬ı˛ ˜Ò… ø√À˚˛ ‰¬±˘Ú±

fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ‹ ¬Ûø¬ı˛¸Ë≈Ó¬ Ê√À˘ ›ÀÊ√±Ú ¬ı± Œflv¡±ø¬ı˛Ú ø˜ø˙À˚˛ Ê√œ¬ı±Ì≈˜≈q¡ fl¡¬ı˛± ˝√√˚˛º

’± ˛̊Ú ø¬ıøÚ˜ ˛̊ ¬ÛXøÓ¬  . Ê√À˘ ’ÀÚfl¡ ¸˜ ˛̊ fl¡…±˘ø¸ ˛̊±˜ › ˜…±·ÀÚø¸ ˛̊±À˜¬ı˛ ¸±˘ÀÙ¬È¬, Œflv¡±¬ı˛± ◊̋√√Î¬

õ∂ˆ‘¬øÓ¬ ˘¬ıÌ ^¬ıœˆ”¬Ó¬ ˝√√À˚˛ Ô±Àfl¡º ¬Û±Úœ˚˛ Ê√À˘¬ı˛ Œé¬ÀS › ˘`ò¬œ¬ı˛ fl¡±ÀÊ√¬ı˛ Œé¬ÀS ¤˝◊√√ Ê√˘ Î¬◊¬Û˚≈q¡

Ú˚˛º ¤˝◊√√Ê√Ú… ¤˝◊√√ Ê√˘Àfl¡ fl¡…±È¬±˚˛Ú ¤¬ı— ’…±Ú±˚˛Ú ø¬ıøÚ˜˚˛fl¡±¬ı˛œ Œ¬ı˛øÊ√ÀÚ¬ı˛ ˜Ò… ø√À˚˛ ‰¬±˘Ú± fl¡¬ı˛±

˝√√ ˛̊º fl¡…±È¬± ˛̊Ú ø¬ıøÚ˜ ˛̊fl¡±¬ı˛œ Œ¬ı˛øÊ√Ú ˝√√˘ Î¬◊2‰¬ ’±Ìø¬ıfl¡ ›ÀÊ√±Ú ≈̊q¡ ¬Ûø˘˜±¬ı˛ Œ˚Ã· Œ˚‡±ÀÚ fl¡±¬ı«ø'¬˘
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(—COOH) ¬ı± ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸Î¬ ˜”˘fl¡ (—SO3H) Ô±Àfl¡ ¤¬ı— ’…±Ú± ˛̊Ú ø¬ıøÚ ˛̊̃ fl¡±¬ı˛œ Œ¬ı˛øÊ√Ú

˝√√˘ Î¬◊2‰¬ ’±Ìø¬ıfl¡ ›Ê√ÀÚ¬ı˛ ’…±ø˜Ú Œ˚Ã·º ¤ ◊̋√√ ≈√ ◊̋√√ õ∂fl¡±¬ı˛ Œ¬ı˛øÊ√ÀÚ¬ı˛ ˜ÀÒ… Ê√˘ ‰¬±˘Ú± fl¡¬ı˛À˘

Ê√˘ ’±˚˛Ú˜≈q¡ ˝√√À˚˛ ˜‘≈√ Ê√À˘ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

¬ı±Ó¬±øi§Ó¬fl¡¬ı˛Ì  . Î¬◊2‰¬ ‰¬±À¬Û¬ı˛ ¬ı±˚˛≈Àfl¡ ˜‘≈√ Ê√À˘¬ı˛ ˜Ò… ø√À˚˛ ¬Û±øÍ¬À˚˛ ¬ı≈√¬ı≈√ ’±fl¡±À¬ı˛ Œ¬ı¬ı˛
fl¡À¬ı˛ Œ√› ˛̊± ˝√√ ˛̊º ¤¬ı˛ Ù¬À˘ ‘̃≈√ Ê√À˘¬ı˛ ˜ÀÒ… Î¬◊¬ÛøàÔÓ¬ fl¡±¬ı«Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬, ˝√√± ◊̋√√ÀE±ÀÊ√Ú ¸±˘Ù¬± ◊̋√√Î¬
õ∂ˆ‘¬øÓ¬ ·…±¸ ”√¬ı˛ ˝√√˚˛ ¤¬ı— Ê√À˘ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX ¬Û±˚˛º

2.5  ¬Û±Úœ˚˛ Ê√À˘¬ı˛ ’±z¬Ê«√±øÓ¬fl¡ õ∂˜±Ì˜±S±

ø¬ı‰¬±˚« ø¬ı¯∏À˚˛¬ı˛ ÒË≈¬ıfl¡ ¸¬ı«±øÒfl¡ WHO ISI ’Ú≈À˜±ø√Ó¬

’Ú≈À˜±ø√Ó¬ ˜±Ú ’Ú≈À˜±ø√Ó¬ ˜±Ú ˜±Ú

pH 6-8.5 6.5-9.5 6-9

’±À¬Ûøé¬fl¡ ¬Ûø¬ı˛¬ı±ø˝√√Ó¬± 300 µ mho cm–1 — —

¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± 4.0 ø˜¢∂±/ø˘ 90 ø˜¢∂±/ø˘ —

∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± 5.0 ø˜¢∂±/ø˘ 6.0 ø˜¢∂±/ø˘ —

^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√Ú 4-6 ø˜¢∂±/ø˘ — —

Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú ¬Û√±Ô« 500 ø˜¢∂±/ø˘ 500 ø˜¢∂±/ø˘ —

Œ˘Ã √̋√ 0.3 ø˜¢∂±/ø˘ 1 ø˜¢∂±/ø˘ —

˜…±e·±ÚœÊ√ 0.05 ø˜¢∂±/ø˘ 0.5 ø˜¢∂±/ø˘ 0.01 ø˜¢∂±/ø˘

¸œ¸± 0.05 ø˜¢∂±/ø˘ 0.1 ø˜¢∂±/ø˘ 0.01 ø˜¢∂±/ø˘

’±À «̧øÚfl¡ 0.05 ø˜¢∂±/ø˘ 0.05 ø˜¢∂±/ø˘ 0.02 ø˜¢∂±/ø˘

Ú±˝◊√√À√∏CÈ¬ › Ú±˝◊√√√∏C±˝◊√√È¬ 10 ø˜¢∂±/ø˘ 45 ø˜¢∂±/ø˘ —

Ùv≈¬›¬ı̨± ◊̋√√Î¬ 1.5 ø˜¢∂±/ø˘ — 3 ø˜¢∂±/ø˘

’Ú≈̇ œ˘Úœ—2

(a) Ê√˘”√¯∏ÀÌ¬ı˛ Ù¬À˘ Î¬◊æ≈√Ó¬ fl¡À˚˛fl¡øÈ¬ ‚È¬Ú± Î¬◊À~‡ fl¡¬ı˛≈Úº

(b) ”√ø¯∏Ó¬ Ê√À˘¬ı˛ õ∂±Ôø˜fl¡ ¬Ûø¬ı˛À˙±ÒÀÚ¬ı˛ Ò±¬Û·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

(c) ’±˚˛Ú ø¬ıøÚ˜˚˛ ¬ÛXøÓ¬ÀÓ¬ Ê√˘ øfl¡ˆ¬±À¬ı ’±˚˛Ú˜≈q¡ fl¡¬ı˛± ˝√√˚˛∑

(d) ¬Û±Úœ˚˛ Ê√À˘ ¸œ¸±¬ı˛ ¸À¬ı«±2‰¬ ’Ú≈À˜±ø√Ó¬ ˜±Ú fl¡Ó¬∑
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2.6  Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√Ú (D.O.)

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì 4–6 ppm ˝√√›˚˛± √¬ı˛fl¡±¬ı˛º Ê√À˘¬ı˛ Œˆ¬ÃÓ¬, ¬ı˛±¸±˚˛øÚfl¡

¤¬ı— ∆Ê√ø¬ıfl¡ fl¡±À˚«¬ı˛ Î¬◊¬Û¬ı˛ Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øÚˆ«¬¬ı˛ fl¡À¬ı˛º ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ ”√¯∏ÀÌ¬ı˛

Ù¬À˘ Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ”√ø¯∏Ó¬ Ê√À˘¬ı˛ ˜ÀÒ… Î¬◊¬ÛøàÔÓ¬ ¬ı…±flƒ¡ÀÈ¬ø¬ı˛˚˛±

^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÚÀfl¡ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬ fl¡À¬ı˛º Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜

Œ·À˘ Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬ ˝√√˚˛º Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛

Œfl¡±Úƒ Ê√˘ fl¡Ó¬È¬± ”√ø ∏̄Ó¬ ¬ı˘± ˚± ˛̊º

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ’±À˚˛±ÀÎ¬±ø˜øÓ¬ ¬ÛXøÓ¬ÀÓ¬ øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛º ¤fl¡øÈ¬ ø¬ıÀ˙¯∏

Ò¬ı˛ÀÚ¬ı˛ øÂ√ø¬Û˚≈q¡ fl“¡±À‰¬¬ı˛ Œ¬ı±Ó¬À˘ ˆ¬øÓ«¬ fl¡À¬ı˛ ”√ø¯∏Ó¬ Ê√˘ ŒÚ›˚˛± ˝√√˚˛º ¤¬ı˛ ˜ÀÒ… é¬±¬ı˛œ˚˛ ¬ÛÈ¬±ø¸˚˛±˜

’±À ˛̊±Î¬± ◊̋√√Î¬ ¤¬ı— ˜…±e·±Ú±¸ ¸±˘ÀÙ¬È¬ Œ˚±· fl¡¬ı˛± ˝√√ ˛̊, ¤ÀÓ¬ ˜…±e·±Ú±¸ ˝√√± ◊̋√√E'¬± ◊̋√√Î¬ ’Ò–øé¬5 ˝√√ ˛̊º

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√Ú ¡Z±¬ı˛± ˜…±e·±Ú±¸ ˝√√±˝◊√√E'¬±˝◊√√Î¬ é¬±¬ı˛fl¡œ˚˛ ˜…±e·±Úœfl¡ ˝√√±˝◊√√E'¬±˝◊√√ÀÎ¬ ¬Ûø¬ı˛ÌÓ¬

˝√√ ˛̊º ¤¬ı˛ ˜ÀÒ… ‚Ú ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ Œ˚±· fl¡¬ı˛À˘ é¬±¬ı˛fl¡œ ˛̊ ˜…±e·±Úœfl¡ ˝√√± ◊̋√√E'¬± ◊̋√√Î¬ Ê√À˘

^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¸˜Ó”¬˘… ’±À˚˛±øÎ¬Ú ˜≈q¡ fl¡À¬ı˛, ˚± õ∂˜±Ì Œ¸±øÎ¬˚˛±˜ Ô±À˚˛±¸±˘ÀÙ¬È¬ ^¬ıÌ ø√À˚˛

àÈ¬±‰«¬ øÚÀ«√˙fl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ õ∂˙ø˜Ó¬ fl¡¬ı˛± ˝√√˚˛º ¬ı…¬ı˝‘√√Ó¬ Œ¸±øÎ¬˚˛±˜ Ô±À˚˛±¸±˘ÀÙ¬ÀÈ¬¬ı˛ ’±˚˛Ó¬Ú ŒÔÀfl¡

Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛º

2.7  ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√±

Œ˚ ¬Ûø¬ı˛˜±Ì ’ø'¬ÀÊ√Ú ¬ı˛±¸±˚˛øÚfl¡ˆ¬±À¬ı ’…±ø¸Î¬˚≈q¡ ¬ÛÈ¬±ø¸˚˛±˜ Î¬±˝◊√√ÀflË¡±À˜ÀÈ¬¬ı˛ ¸˜Ó”¬˘…, Ó¬±Àfl¡

¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± ¬ıÀ˘º

250 ø˜ø˘ø˘È¬±¬ı˛ Œ·±˘Ó¬˘± ˚≈q¡ fl“¡±À‰¬¬ı˛ ¬Û±ÀS øÚø«√©Ü ¬Ûø¬ı˛˜±Ì Ú˜≈Ú± Ê√À˘¬ı˛ ¸Àe· ’øÓ¬ø¬ı˛q¡

õ∂˜±Ì˜±S±¬ı˛ ¬ÛÈ¬±ø˙˚˛±˜ Î¬±˝◊√√ÀflË¡±À˜È¬ ^¬ıÌ, ‚Ú ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬, 1 ¢∂±˜ ø¸˘ˆ¬±¬ı˛ ¸±˘ÀÙ¬È¬

¤¬ı— 1 ¢∂±˜ ˜±¬ı˛øfl¡Î¬◊ø¬ı˛fl¡ ¸±˘ÀÙ¬È¬ Œ˚±· fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ø˜|ÌøÈ¬ 6 ‚∞I◊± ÒÀ¬ı˛ ŒÙ¬±È¬±ÀÚ± ˝√√˚˛º

¤¬ı˛¬Û¬ı˛ ø˜|ÌøÈ¬ Í¬±G¬± fl¡À¬ı˛ Œ˜±À¬ı˛¬ı˛ ˘¬ıÌ [ŒÙ¬¬ı˛±¸ ’…±À˜±øÚ ˛̊±˜ ¸±˘ÀÙ¬È¬] ø√À ˛̊ ŒÙ¬À¬ı˛± ◊̋√√Ú øÚÀ«√̇ Àfl¡¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ õ∂˙ø˜Ó¬ fl¡¬ı˛± ˝√√˚˛º

·ÌÚ± – Ò¬ı˛± ˚±fl¡, Ú˜≈Ú± Ê√À˘¬ı˛ ¬Ûø¬ı˛˜±Ì = V ø˜ø˘, Ê√À˘ ˚≈q¡ øÚø«√©Ü ¬Ûø¬ı˛˜±Ì ¬ÛÈ¬±ø˙˚˛±˜

Î¬±˝◊√√ÀflË¡±À˜È¬ õ∂˙˜Ú fl¡¬ı˛ÀÓ¬ õ∂À˚˛±Ê√Úœ˚˛ Œ˜±¬ı˛ ˘¬ıÌ ^¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì = V1 ø˜ø˘, Ê√±¬ı˛Ì ¸•Û”Ì«

˝√√›˚˛±¬ı˛ ¬Û¬ı˛ Î¬◊¡Z‘M√√ ¬ÛÈ¬±ø˙˚˛±˜ Î¬±˝◊√√ÀflË¡±À˜È¬ õ∂˙˜Ú fl¡¬ı˛ÀÓ¬ õ∂À˚˛±Ê√Úœ˚˛ Œ˜±¬ı˛ ˘¬ıÌ ^¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì
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= V2 ø˜ø˘º ¸≈Ó¬¬ı˛±— ˙≈Ò≈˜±S ∆Ê√¬ı ¬Û√±Ô« Ê√±¬ı˛ÀÌ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ Œ˜±¬ı˛ ˘¬ıÌ ^¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±Ì
(V1 – V2) ø˜ø˘º

(V1 – V2)N × 8000
∴ ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± = ——————————— ¢∂±˜/ø˘È¬±¬ı˛º

V

2.8  ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√±

Ê√À˘ Î¬◊¬ÛøàÔÓ¬ ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± ¸¬ı±Ó¬ ’¬ıàÔ±˚˛ ø¬ıˆ¬±Ê√ÀÚ¬ı˛ Ê√Ú… Œ˚ ¬Ûø¬ı˛˜±Ì

’ø'¬ÀÊ√Ú õ∂À˚˛±Ê√Ú ˝√√˚˛, Ó¬±Àfl¡ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± ¬ıÀ˘º øÚø«√©Ü ¬Ûø¬ı˛˜±Ì Ú˜≈Ú±

Ê√˘ ¬ı±˚˛≈øÚÀ¬ı˛±Òfl¡ ¬Û±ÀS øÚÀ˚˛ 20°C Î¬◊¯∏ÆÓ¬±˚˛ 5 ø√Ú ÒÀ¬ı˛ Œ¬ı˛À‡ Œ√›˚˛± ˝√√˚˛º õ∂ÔÀ˜ ¤¬ı— 5

ø√Ú ¬ÛÀ¬ı˛ Ê√À˘ Î¬◊¬ÛøàÔÓ¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ ¬Û±Ô«fl¡… ŒÔÀfl¡ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛

‰¬±ø˝√√√± øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛º

2.9  Ê√À˘ Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú ¬Û√±Ô«

ÊÀ˘ Î¬◊¬ÛøàÔÓ¬ ^¬ıœˆ”¬Ó¬, õ∂˘øy¬ıÓ¬ › øÔøÓ¬À˚±·… ¸˜d¬ fl¡øÍ¬Ú ¬Û√±Ô«Àfl¡ Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú

¬Û√±Ô« ¬ı˘± ˝√√˚˛º Ê√À˘ Œ˜±È¬ ^¬ıœˆ”¬Ó¬ fl¡øÍ¬Ú ¬Û√±Ô« øÚÌ«À˚˛¬ı˛ Ê√Ú… ¤fl¡øÈ¬ Œ¬Û±À¸«ø˘Ú ¬Û±ÀS¬ı˛ øÚø«√©Ü

›Ê√Ú ŒÚ›˚˛± ˝√√˚˛º ¤˝◊√√ ¬Û±ÀS¬ı˛ ˜ÀÒ… øÚø«√©Ü ¬Ûø¬ı˛˜±Ì˜Ó¬ Ê√˘ øÚÀ˚˛ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ¬ı±©Ûœˆ”¬Ó¬ fl¡¬ı˛±

˝√√˚˛º ¤˝◊√√ˆ¬±À¬ı Ó¬¬ı˛˘ ’—˙ ¸•Û”Ì«ˆ¬±À¬ı ”√¬ı˛œˆ”¬Ó¬ ˝√√À˚˛ Œ·À˘, ’¬ıÀ˙¯∏Àfl¡ ’±¬ı˛› ˙≈©® fl¡À¬ı˛ øÚø«√©Ü

›Ê√Ú ŒÚ›˚˛± ˝√√˚˛º ≈√˝◊√√øÈ¬ ›Ê√ÀÚ¬ı˛ ¬Û±Ô«fl¡… ŒÔÀfl¡ Ê√À˘ ^¬ıœˆ”¬Ó¬ Œ˜±È¬ fl¡øÍ¬Ú ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì

øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛º

2.10  Ê√À˘¬ı˛ ‡¬ı˛Ó¬±

ÊÀ˘¬ı˛ ˜ÀÒ… ¸±Ò±¬ı˛ÌÓ¬ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜, ’±˚˛¬ı˛Ì õ∂ˆ‘¬øÓ¬¬ı˛ Œflv¡±¬ı˛±˝◊√√Î¬, ¸±˘ÀÙ¬È¬,

¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬ ˘¬ıÌ ^¬ıœˆ”¬Ó¬ ˝√√À˚˛ Ô±Àfl¡º ¤˝◊√√ ¸fl¡˘ ^¬ıœˆ”¬Ó¬ ˘¬ıÀÌ¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ Ê√À˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛

˜±S± øÚˆ«¬¬ı˛ fl¡À¬ı˛º Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ¸±Ò±¬ı˛ÌÓ¬ ≈√˝◊√√ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˝√√˚˛º fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜,

’±˚˛¬ı˛Ì õ∂ˆ‘¬øÓ¬¬ı˛ ¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬ ˘¬ıÌ Ê√À˘ ^¬ıœˆ”¬Ó¬ ŒÔÀfl¡ ’àÔ±˚˛œ ‡¬ı˛Ó¬±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¶£≈¬È¬ÀÚ¬ı˛

¸± √̋√±À˚… Ê√À˘¬ı˛ ¤ ◊̋√√ ’àÔ± ˛̊œ ‡¬ı˛Ó¬± ”√¬ı˛ fl¡¬ı˛± √̋√̊ ˛º Ê√À˘ fl¡…±˘ø¸ ˛̊±˜, ˜…±·ÀÚø¸ ˛̊±˜ õ∂ ‘̂¬øÓ¬¬ı˛ Œflv¡±¬ı˛± ◊̋√√Î¬,

¸±˘ÀÙ¬È¬ ˘¬ıÌ ^¬ıœˆ”¬Ó¬ Ô±fl¡À˘ àÔ±˚˛œ ‡¬ı˛Ó¬±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ¤˝◊√√ ‡¬ı˛Ó¬± ¸±Ò±¬ı˛Ì ¶£≈¬È¬ÀÚ¬ı˛ ¸±˝√√±À˚…

”√¬ı˛ fl¡¬ı˛± ˚±˚˛ Ú±º
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Ê√À˘¬ı˛ ‡¬ı˛Ó¬± õ∂fl¡±˙ fl¡¬ı˛± ˝√√˚˛ fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÀÈ¬¬ı˛ Ó≈¬˘… ¬Ûø¬ı˛˜±Ì ›Ê√Ú ø˝√√¸±À¬ıº Ú˜≈Ú±
Ê√À˘¬ı˛ õ∂øÓ¬ √˙ ˘é¬ ˆ¬±· ›Ê√ÀÚ x ˆ¬±· ›Ê√ÀÚ¬ı˛ fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬ ¬ı± Ó¬±¬ı˛ Ó≈¬˘… ¬Ûø¬ı˛˜±ÀÌ
‡¬ı˛Ó¬± ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±Ô« ^¬ıœˆ”¬Ó¬ Ô±fl¡À˘, Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ˝√√˚˛ x ppm. Ê√À˘¬ı˛ Œ˜±È¬ ‡¬ı˛Ó¬±Àfl¡ ˝◊√√øÔø˘Ú
Î¬±˝◊√√’…±ø˜Ú ŒÈ¬√∏C±’…±À¸øÈ¬fl¡ ’…±ø¸Î¬ (EDTA) ¡Z±¬ı˛± õ∂˙˜Ú fl¡À¬ı˛ øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛º 250 ø˜ø˘
fl¡øÚfl¡…±˘ ¬Û±ÀS øÚø«√©Ü ¬Ûø¬ı˛˜±Ì Ê√˘ øÚÀ˚˛ ’…±À˜±øÚ˚˛±˜ Œflv¡±¬ı˛±˝◊√√Î¬ › ’…±À˜±øÚ˚˛±˜ ˝√√±˝◊√√E'¬±˝◊√√Î¬
¬ı±Ù¬±¬ı˛ Œ˚±· fl¡À¬ı˛ Ú˜≈Ú± Ê√À˘¬ı˛ pH 10 ¤¬ı˛ fl¡±Â√±fl¡±øÂ√ ¬ı˛±‡± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ‹ Ê√À˘ 2 ŒÙ“¬±È¬±
¤ø¬ı˛›ÀflË¡±˜ ¬ıv…±fl¡ T øÚÀ«√˙fl¡ Œ˚±· fl¡À¬ı˛ õ∂˜±Ì˜±S±¬ı˛ EDTA ^¬ıÌ ¡Z±¬ı˛± õ∂˙ø˜Ó¬ fl¡¬ı˛± ˝√√˚˛º
õ∂˙˜Ú fl¡±À˘ ^¬ıÀÌ¬ı˛ ¬ı˛„√√ ˘±˘ ŒÔÀfl¡ Úœ˘ ˝√√˚˛º ø¬ıÎ¬◊À¬ı˛È¬ ¬Û±Í¬ ŒÔÀfl¡ ‡¬ı˛Ó¬±¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÌ«˚˛
fl¡¬ı˛± ˝√√˚˛º

1 ø˜ø˘ 0.01 (N) EDTA ≡ 1.0 ø˜¢∂± CaCO3

’Ú≈̇ œ˘Úœ—3

(a) Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øfl¡À¸¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛∑

(b) Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛± ˝√√˚˛∑

(c) ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± fl¡±Àfl¡ ¬ıÀ˘∑

(d) ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√Ú ‰¬±ø˝√√√± fl¡±Àfl¡ ¬ıÀ˘∑

(e) Ê√À˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛ ˜±S± øfl¡À¸¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛∑

2.11  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Ê√˘”√¯∏Ì ¸y¬ıÀ&Ò Œ˚ ¸˜d¬ Ó¬Ô… Ê√±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú
Ó¬±¬ı˛ ¸±¬ı˛-¸—Àé¬¬Û ÚœÀ‰¬ Œ√›˚˛± ˝√√˘  .

l Ê√˘”√ ∏̄Ì fl¡±Àfl¡ ¬ıÀ˘

l Ê√À˘¬ı˛ õ∂Ò±Ú õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸·≈ø˘ Œ˚˜Ú ¬ı‘ø©Ü¬ı˛ Ê√˘, Ú√œ¬ı˛ Ê√˘, Á¡¬ı˛Ú±¬ı˛ Ê√˘ › ¸˜≈À^¬ı˛
Ê√˘º ¤˝◊√√ Î¬◊»¸·≈ø˘ ŒÔÀfl¡ õ∂±5 Ê√˘ Œfl¡±Úƒ Œé¬ÀS ¸¬ıÀ‰¬À˚˛ ø¬ı˙≈X ¤¬ı— ¸¬ıÀ‰¬À˚˛ ”√ø¯∏Ó¬
Œfl¡Ú

l Ê˘”√ ∏̄Ì øÚ ˛̊LaÌ ¤¬ı— Ê√˘”√ ∏̄Ì ≈̃q¡fl¡¬ı˛Ì ¬ÛXøÓ¬

l ÊÀ˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡Ó¬ ˝√√›˚˛± Î¬◊ø‰¬Ó¬ ¤¬ı— Œfl¡Ú ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√ÀÚ¬ı˛
¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º ¤¬ı˛ Ù¬À˘ øfl¡ ˝√√˚˛
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l ÊÀ˘ ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛ ‰¬±ø˝√√√± › ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛ ‰¬±ø˝√√√± ¬ı˘ÀÓ¬ øfl¡

Œ¬ı±Á¡±˚˛ ¤¬ı— øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛± ˚±˚˛

l ÊÀ˘¬ı˛ ‡¬ı˛Ó¬± øfl¡À¸¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ ¤¬ı— Ê√À˘¬ı˛ ¤˝◊√√ ‡¬ı˛Ó¬± øfl¡ˆ¬±À¬ı øÚÌ«˚˛ fl¡¬ı˛±

˚±˚̨

2.12  ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ˜ÀÚ fl¡¬ı˛≈Ú ’±¬ÛÚ±¬ı˛ ¬ı±¸àÔ±ÀÚ¬ı˛ øÚfl¡È¬¬ıÓ¬π ¤˘±fl¡±˚˛ [2 øfl¡ .ø˜ . ¬ı…±¸±ÀÒ«¬ı˛ ˜ÀÒ…] fl¡À˘¬ı˛±

Œ¬ı˛±· Œ√‡± ø√À˚˛ÀÂ√º ¤˝◊√√ Œ¬ı˛±À·¬ı˛ õ∂±≈√ˆ«¬±¬ıÀfl¡ Ó¬±»é¬øÌfl¡ √˜Ú ¤¬ı— √œ‚«àÔ±˚˛œ õ∂øÓ¬À¬ı˛±Ò ¬ı…¬ıàÔ±

·ÀÎ¬ˇ ŒÓ¬±˘±¬ı˛ Ê√Ú… øfl¡ øfl¡ ¬ı…¬ıàÔ± ŒÚ›˚˛± Î¬◊ø‰¬Ó¬ ¬ıÀ˘ ’±¬ÛøÚ ˜ÀÚ fl¡À¬ı˛Ú∑

2. ‰¬±À¯∏¬ı˛ Ê√ø˜ÀÓ¬ Ù¬¸˘ ¬ı‘øX¬ı˛ Ê√Ú… ’øÓ¬ø¬ı˛q¡ ¬ı˛±¸±˚˛øÚfl¡ ¸±¬ı˛ ¤¬ı— Œ¬Û±fl¡±¬ı˛ ’±flË¡˜Ì ŒÔÀfl¡

Ù¬¸˘ ¬ı˛é¬± fl¡¬ı˛±¬ı˛ Ê√Ú… ’øÓ¬ø¬ı˛q¡ fl¡œÈ¬Ú±˙fl¡ ¬Û√±Ô« ˚±ÀÓ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Ú± ˝√√˚˛ Ó¬±¬ı˛ Ê√Ú… øfl¡

¬ı…¬ıàÔ± ’¬ı˘y¬ıÚ fl¡¬ı˛± Î¬◊ø‰¬Ó¬ ¬ıÀ˘ ’±¬ÛøÚ ˜ÀÚ fl¡À¬ı˛Ú∑

3. ’øÓ¬À¬ÛÃø©Üfl¡Ó¬± fl¡±Àfl¡ ¬ıÀ˘∑ ’øÓ¬À¬ÛÃø©Üfl¡Ó¬±Ê√øÚÓ¬ ¸˜¸…± ¸˜±Ò±ÀÚ¬ı˛ Î¬◊¬Û±˚˛·≈ø˘ Î¬◊À~‡

fl¡¬ı≈̨Úº

2.13  Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ—1

(a) Ê√À˘ ¬ıÊ«√… ¬Û√±ÀÔ«¬ı˛ ¸—À˚±À·¬ı˛ Ù¬À˘ Ê√À˘¬ı˛ Œˆ¬ÃÓ¬, ¬ı˛±¸±˚˛øÚfl¡ › ∆Ê√¬ı ·≈Ì±¬ı˘œ¬ı˛

¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√˚˛º ¤¬ı˛ Ù¬À˘ ˜±Ú≈¯∏ › ’Ú…±Ú… õ∂±Ìœ¬ı˛ ¶§±ÀàÔ…¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¡±¬ı˛fl¡ ˝√√˚˛ ¤¬ı— ˜±Ú≈À¯∏¬ı˛

¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’Ú≈¬ÛÀ˚±·œ ˝√√À˚˛ ›ÀÍ¬º ¤˝◊√√ ‚È¬Ú±Àfl¡ Ê√˘”√¯∏Ì ¬ı˘± ˝√√˚˛º

(b) Ê√À˘¬ı˛ õ∂Ò±Ú Î¬◊»¸·≈ø˘ ˝√√˘, ¬ı‘ø©Ü¬ı˛ Ê√˘, Ú√œ¬ı˛ Ê√˘, Á¡¬ı˛Ú±¬ı˛ Ê√˘ ¤¬ı— ¸˜≈À^¬ı˛ Ê√˘º

(c) õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸¸ ”̃̋ √√ Œ˚˜Ú, ’±À¢ü ˛̊ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ Ù¬À˘ Î¬◊æ≈√Ó¬ ¬Û√±Ô« ¸ ”̃̋ √√, Ê√œ¬ıÊ√z≈¬

› ·±Â√¬Û±˘±¬ı˛ ˜‘Ó≈¬…Ê√øÚÓ¬ ¬Û√±Ô«, ˆ”¬ø˜é¬˚˛ ˝◊√√Ó¬…±ø√ ¤¬ı— fl‘¡øS˜ Î¬◊»¸¸˜”˝√√ Œ˚˜Ú, fl¡˘fl¡±¬ı˛‡±Ú± ›

ø˙ä±=˘ ŒÔÀfl¡ Î¬◊»¬Ûiß ¬ıÊ«√… ¬Û√±Ô«, Ê√ø˜ÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ’øÓ¬ø¬ı˛q¡ ¸±¬ı˛ › fl¡œÈ¬Ú±˙fl¡ ¬Û√±Ô«, ¸˜≈À^

Ê√±˝√√±Ê√ ¬ı± ’Ú… Ê√˘˚±Ú ‰¬˘±‰¬À˘¬ı˛ Ù¬À˘ Ê√À˘¬ı˛ Î¬◊¬Ûø¬ı˛̂ ¬±À· Œ˚ ŒÓ¬À˘¬ı˛ ’±¬ı¬ı˛Ì ¬ÛÀÎ¬ˇ ¤¬ı—

˜±Ú≈À¯∏¬ı˛ ˜˘˜”S ˝◊√√Ó¬…±ø√º
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(d) 4-6 ppm

(e) 2.1.2 Œ√‡≈Úº

(f) 2.1.2 Œ√‡≈Úº

’Ú≈̇ œ˘Úœ—2

(a) 2.2 Œ√‡≈Úº

(b) øÔÓ¬±Ú, Ó¬=Ú, ¬Ûø¬ı˛¸Ë±¬ıÌ › ¸—flË¡±˜fl¡ Ê√œ¬ı±Ì≈ ”√¬ı˛œfl¡¬ı˛Ìº

(c) 2.4.3 Œ√‡≈Úº

(d) 0.05 ø˜¢∂±/ø˘

’Ú≈̇ œ˘Úœ—3

(a) 2.6 Œ√‡≈Úº

(b) 2.6 Œ√‡≈Úº

(c) 2.7 Œ√‡≈Úº

(d) 2.8 Œ√‡≈Úº

(e) 2.10 Œ√‡≈Úº

¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘  .

1. ˝◊√√øe·Ó¬—¤˝◊√√ Œ¬ı˛±· Ê√À˘¬ı˛ ˜±Ò…À˜ ¸—flË¡±ø˜Ó¬ ˝√√˚˛¬ ,

(a) ¬ı…øq¡·Ó¬ õ∂À‰¬©Ü±—Œ˚˜Ú Ò¬ı˛≈Ú Ê√˘ Ù≈¬øÈ¬À˚˛ ¬Û±Ú fl¡¬ı˛±, Ê√Ú¸±Ò±¬ı˛ÀÌ¬ı˛ ˜ÀÒ… ¤ Œ¬ı˛±À·¬ı˛

ˆ¬˚˛±¬ı˝√√Ó¬±¬ı˛ ¬ı˛”¬Û Ù≈¬øÈ¬À˚˛ ŒÓ¬±˘±, ø‰¬øfl¡»¸Àfl¡¬ı˛ ¬Û¬ı˛±˜À˙« õ∂øÓ¬À¯∏Òfl¡ ›¯∏≈Ò ¢∂˝√√Ì fl¡¬ı˛±, Œ¬ı˛±·œ¬ı˛ ˜˘˜”S

› ¬ı˜Ú ˝◊√√Ó¬…±ø√¬ı˛ ’±À˙¬Û±À˙¬ı˛ Ê√˘±˙À˚˛ Ú± ŒÙ¬˘± ˝◊√√Ó¬…±ø√º

(b) ¸¬ı˛fl¡±¬ı˛œ õ∂À‰¬©Ü±—Œ¬ÛÃ¬ı˛¸—àÔ±/¢∂±˜œÌ ¶§±àÔ…Àfl¡f ¤¬ı— ¸¬ı˛fl¡±À¬ı˛¬ı˛ ¬Ûé¬ ŒÔÀfl¡ ˚Ô±˚Ô

õ∂øÓ¬À¯∏Òfl¡ ¬ı…¬ıàÔ± øÚÀÓ¬ ˝√√À¬ı—ø¬ıvø‰¬— ¬Û±Î¬◊Î¬±¬ı˛ Â√Î¬ˇ±Ú, ·Ì˜±Ò…˜Àfl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ê√Ú¸±Ò±¬ı˛ÀÌ¬ı˛

¸À‰¬Ó¬ÚÓ¬± ¬ı‘øX fl¡¬ı˛± ¤¬ı— Ó¬±»é¬øÌfl¡ øfl¡ øfl¡ fl¡¬ı˛± Î¬◊ø‰¬Ó¬ Ó¬±¬ı˛ ¬Û¬ı˛±˜˙« Œ√›˚˛±º
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3. ˝◊√√øe·Ó¬—õ∂À˚˛±Ê√ÀÚ¬ı˛ ’øÓ¬ø¬ı˛q¡ ¸±¬ı˛ › fl¡œÈ¬Ú±˙fl¡ ¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ Œ¸·≈ø˘ ¬ı‘ø©Ü¬ı˛
Ê√À˘ Ò≈À˚˛ øÚfl¡È¬¬ıÓ¬π Ê√˘±˙À˚˛ ¬ÛÎ¬ˇÀ˘ Ê√˘ ”√ø¯∏Ó¬ ˝√√À¬ıº Ó¬±˝◊√√ ø¬ıøˆ¬iß õ∂‰¬±¬ı˛ ˜±Ò…˜ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛
Ê√˘”√¯∏Ì ¤¬ı— ¬Û¬ı˛¬ıÓ¬π ¬Û˚«±À˚˛ ¶§±àÔ…-ø¬ı¬ÛøM√√ ¸y¬ıÀ&Ò ‰¬±¯∏œÀ√¬ı˛ ¸À‰¬Ó¬Ú fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

3. 2.1.2 ¤¬ı˛ (vi) Œ√‡≈Úº
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¤fl¡fl¡ 3  ¬ı±˚˛≈”√¯∏Ì (Air Pollution)

·Í¬Ú

3.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

3.1 ¬ı± ˛̊≈”√ ∏̄ÀÌ¬ı˛ Î¬◊»¸¸ ”̃̋ √√

3.2 õ∂Ò±Ú õ∂Ò±Ú ¬ı±˚˛≈”√¯∏fl¡ ·…±¸¸˜”˝√√ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊»¸ › é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı

3.2.1 fl¡±¬ı«Ú ˜ÀÚ±'¬± ◊̋√√Î¬

3.2.2 fl¡±¬ı«Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬

3.2.3 ¸±˘Ù¬±¬ı̨ Î¬± ◊̋√√’'¬± ◊̋√√Î¬

3.2.4 Ú± ◊̋√√À√∏C±ÀÊ√Ú √√’'¬± ◊̋√√Î¬

3.2.5 ¬ıd≈¬fl¡Ì±

3.2.6 ø¬ı¯∏±q¡ ˆ¬±¬ı˛œ Î¬◊¬Û±√±Ú

3.3 ¸¬ı≈Ê√‚¬ı˛ ¬ı± ¢∂œÚ˝√√±Î¬◊¸ õ∂ˆ¬±¬ı

3.3.1 ¸¬ı≈Ê√‚¬ı˛ ¬ı± ¢∂œÚ˝√√±Î¬◊¸ fl¡œ

3.3.2 ¸¬ı≈Ê√‚À¬ı˛¬ı˛ õ∂ˆ¬±¬ı·≈ø˘ fl¡œ fl¡œ

3.3.3 ¸¬ı≈Ê√‚¬ı˛ ·…±¸¸˜”˝√√ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊»¸

3.3.4 ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı øÚ˚˛LaÌ

3.4 ’•°¬ı‘ø©Ü

3.4.1 ’•°¬ı‘ø©Ü¬ı˛ Î¬◊»¸

3.4.2 ’•°¬ı‘ø©Ü¬ı˛ õ∂ˆ¬±¬ı

3.4.3 ’•°¬ı‘ø©Ü øÚ˚˛LaÌ

3.5 ŒÒ“±˚̨±˙±

3.5.1 Œfl¡Ú ŒÒ“± ˛̊±˙± ‘̧ø©Ü ˝√√ ˛̊

3.5.2 ŒÒ“±˚˛±˙±¬ı˛ õ∂fl¡±¬ı˛Àˆ¬√

3.5.3 ŒÒ“±˚˛±˙±¬ı˛ õ∂ˆ¬±¬ı
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3.6 ›ÀÊ√±Ú d¬¬ı˛

3.6.1 ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ¸‘ø©Ü

3.6.2 ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ø¬ıÚø©Ü

3.6.3 ›ÀÊ√±Ú d¬¬ı˛ é¬À˚˛¬ı˛ õ∂ˆ¬±¬ı

3.6.4 ›ÀÊ√±Ú d¬¬ı˛ ¬ı˛é¬±

3.7 ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ fl¡À˚˛fl¡øÈ¬ ‚È¬Ú±

3.8 ¬ı± ˛̊≈”√ ∏̄Ì øÚ ˛̊LaÌ

3.9 ¸±¬ı̨±—˙

3.10 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

3.11 Î¬◊M√√¬ı̨˜±˘±

3.0  õ∂d¬±¬ıÚ±

˜±Ú≈¯∏ › Ó¬±¬ı˛ ‰¬±¬ı˛¬Û±À˙¬ı˛ ¸˜d¬ øfl¡Â≈√ øÚÀ˚˛˝◊√√ ¬Ûø¬ı˛À¬ı˙ ·øÍ¬Ó¬ ˝√√˚˛º ¬ı±øÎ¬ˇ‚¬ı˛, ·±Â√¬Û±˘±, ‡±˘ø¬ı˘,

Ú√Ú√œ, ¸±·¬ı˛-˜˝√√±¸±·¬ı˛, fl¡˘fl¡±¬ı˛‡±Ú±, ∆¬ı:±øÚfl¡ õ∂fl¡ä › ·À¬ı¯∏Ì±·±¬ı˛ ˝◊√√Ó¬…±ø√ ¸¬ıøfl¡Â≈√˝◊√√ ˜±Ú≈À¯∏¬ı˛

¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ’z¬ˆ≈«¬q¡º Natural Environmental Research Council-¤¬ı˛ ˜ÀÓ¬ Œ˚ ¸fl¡˘ ¬Û√±Ô«

› ˙øq¡ ¬ıÊ«√… ¬Û√±Ô« ø˝√√¸±À¬ı ˜±Ú≈¯∏ ¬Ûø¬ı˛Ó¬…±· fl¡À¬ı˛ ¤À√¬ı˛ ˜ÀÒ… Œ˚·≈ø˘ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊¬Û¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡

¬Ûø¬ı˛¬ıÓ«¬Ú ¸±ÒÚ fl¡À¬ı˛ Ó¬±Àfl¡ ”√¯∏Ì ¬ıÀ˘º ø¬ıù´¶§±àÔ… ¸—àÔ±¬ı˛ ˜ÀÓ¬ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ ˜ÀÒ…

é¬øÓ¬fl¡±¬ı˛fl¡ ¬Û√±ÀÔ«¬ı˛ ‚Ú ¸˜±À¬ı˙ ˚‡Ú ˜±Ú≈¯∏ › Ó¬±¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¡±¬ı˛fl¡ ˝√√˚˛ Ó¬‡Ú

Ó¬±Àfl¡ ¬ı± ˛̊≈”√ ∏̄Ì ¬ıÀ˘º Ê√Ú¸—‡…± ¬ı‘øX¬ı˛ Ê√Ú… ¬ı±¸àÔ±ÀÚ¬ı˛ õ∂À ˛̊±Ê√Ú flË¡˜˙– ¬ı‘øX ¬Û±À26√º ˜±Ú≈̄ ∏ ¬ıÚ ”̂¬ø˜

ø¬ı˘≈5 fl¡À¬ı˛, Î¬◊2‰¬ˆ”¬ø˜Àfl¡ ¸˜Ó¬˘ fl¡À¬ı˛, Ú√œ¬ı˛ ·øÓ¬¬ÛÔÀfl¡ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¡À¬ı˛ ¢∂±˜, ˙˝√√¬ı˛, Ú·¬ı˛ ·ÀÎ¬ˇ

Ó≈¬˘ÀÂ√º ¸¬ı≈Ê√ Ó‘¬Ìˆ”¬ø˜ › ˙¸…Àé¬ÀS¬ı˛ ’¬ı˘≈ø5 ‚øÈ¬À˚˛ ¬ıÎ¬ˇ ¬ıÎ¬ˇ Ê√±Ó¬œ˚˛ ¸Î¬ˇfl¡, Œ¬ı˛˘¬ÛÔ, ¬ı“±Ò

˝◊√√Ó¬…±ø√ øÚ˜«±Ì fl¡¬ı˛± ˝√√À26√º øÚÀÊ√¬ı˛ õ∂À˚˛±Ê√ÀÚ ¬ıÚ±=˘ ø¬ı˘≈5 fl¡¬ı˛±¬ı˛ Ê√Ú… ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ˆ¬±¬ı˛¸±˜… Ú©Ü

˝√√À26√º ø˙Àä¬ı˛ ¬ı…±¬Ûfl¡ õ∂¸±À¬ı˛¬ı˛ Ù¬À˘› ¬ı±˚˛≈ ”√ø¯∏Ó¬ ˝√√À26√º ¶§26√ ¬ı±˚˛≈ ˜±Ú≈¯∏ › Ê√œ¬ıfl≈¡À˘¬ı˛ Ê√œ¬ıÀÚ¬ı˛

’Ú…Ó¬˜ Î¬◊¬Û±√±Úº ¬ı±Ó¬±À¸¬ı˛ ˜ÀÒ… Œ˚ ¸fl¡˘ ¬Û√±Ô« Ô±Àfl¡, Ó¬±À√¬ı˛ ˝√√Í¬±» ¬ı‘øX ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ ¸‘ø©Ü

fl¡À¬ı˛º
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Î¬◊ÀV˙…

¬ıÓ«¬˜±Ú ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛÚ±¬ı˛± Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ–

l ¬ı±˚˛≈”√¯∏Ì fl¡œ, ’±¬ı˛ fl¡±¬ı˛± fl¡œˆ¬±À¬ı ¬ı±˚˛≈Àfl¡ ”√ø¯∏Ó¬ fl¡¬ı˛ÀÂ√

l ¬ı˝≈√√|≈Ó¬ ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı õ∂fl‘¡Ó¬¬ÛÀé¬ fl¡œ, ¸¬ı≈Ê√‚¬ı˛ ·…±¸¸˜”˝√√ fl¡œ, ¤À√¬ı˛ Î¬◊»¸˝◊√√ ¬ı± fl¡œº ¤˝◊√√
õ∂ˆ¬±¬ı øÚ˚˛LaÀÌ¬ı˛ Î¬◊¬Û±˚˛¸˜”˝√√› Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ

l ’•°¬ı‘ø©Ü fl¡œ › Œfl¡Ú

l ›ÀÊ√±Ú d¬¬ı˛ fl¡œ, fl¡œˆ¬±À¬ı ‘̧©Ü ˝√√À ˛̊ÀÂ√, fl¡œˆ¬±À¬ı ¤À√¬ı˛ ø¬ıÚø©Ü ‚È¬ÀÂ√ ¤¬ı— ¤ ◊̋√√ ø¬ıÚø©Ü ¬Ûø¬ı˛À¬ı˙Àfl¡
fl¡œˆ¬±À¬ı é¬øÓ¬¢∂d¬ fl¡¬ı˛ÀÂ√

l ˝◊√√øÓ¬˝√√±À¸ ø¬ıÒ‘Ó¬ ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ fl¡À˚˛fl¡øÈ¬ Î¬◊À~‡À˚±·… ‚È¬Ú±

l ¬ı±˚˛≈”√¯∏Ì øÚ˚˛LaÀÌ¬ı˛ Î¬◊¬Û±˚˛¸˜”˝√√

3.1  ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ Î¬◊»¸¸˜”˝√√

õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸  . ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü…»¬Û±ÀÓ¬¬ı˛ Ù¬À˘ Î¬◊æ”√Ó¬ Â√±˝◊√√, fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ › ’Ú…±Ú…

·…±¸¸˜”˝√√¬ , Â√S±fl¡ ŒÔÀfl¡ ˆ¬±˝◊√√¬ı˛±¸ › ¸”Ñ fl¡Ì±¬ , ˆ”¬ø˜¬Û‘á¬ ŒÔÀfl¡ √±¬ı±Ú˘, Ò”˘± › ˜±øÈ¬¬ı˛ fl¡Ì±

◊̋√√Ó¬…±ø√º

’õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸  . fl¡˘fl¡±¬ı˛‡±Ú± › ø˙ä±=˘ ŒÔÀfl¡ Î¬◊»¬Ûiß ŒÒ“±˚˛±, ø¬ı¯∏±q¡ ·…±¸¬ , ·±øÎ¬ˇ,

¤À¬ı˛±Àõ≠Ú › ’Ú…±Ú… ˝◊√√ø?ÀÚ¬ı˛ ŒÒ“±˚˛± › ·…±¸¬ , ¬Û±¬ı˛˜±Ìø¬ıfl¡ ø¬ıÀ¶£¬±¬ı˛ÀÌ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß ŒÓ¬Ê√øàflË¬˚˛

fl¡Ì± › ¬ı˛øù¨¬ , Œ¬ÛÃ¬ı˛ ’±¬ıÊ«√Ú± ˝◊√√Ó¬…±ø√º

3.2 õ∂Ò±Ú õ∂Ò±Ú ¬ı±˚˛≈”√¯∏fl¡ ·…±¸¸˜”˝√√ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊»¸ › é¬øÓ¬fl¡±¬ı˛fl¡
õ∂ˆ¬±¬ı

3.2.1 fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ (CO)

õ∂±fl‘¡øÓ¬fl¡ õ∂øflË¡˚˛±˚˛ Œ˚˜Ú ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛, ¬ı<ø¬ı≈√…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ fl¡±¬ı«Ú

˜ÀÚ±'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛º ¤Â√±Î¬ˇ± Œ˜±È¬¬ı˛·±øÎ¬ˇ ŒÔÀfl¡, ;˘z¬ ø¸·±À¬ı˛È¬ ŒÔÀfl¡, ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ √˝√√ÀÚ¬ı˛

Ù¬À˘ øÚ·«Ó¬ ŒÒ“±˚˛±˚˛ õ∂‰≈¬¬ı˛ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ Ô±Àfl¡º ø¬ıøˆ¬iß ø˙Àä ¬ı…¬ı˝‘√√Ó¬ ‰≈¬~œ Œ˚˜Ú, Œ˘Ã˝√√-

˝◊√√¶Û±Ó¬ ø˙ä, fl¡˚˛˘± ø˙ä ŒÔÀfl¡ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ ¬ı±˚˛≈˜G¬À˘ ’±À¸º õ∂Ò±ÚÓ¬– ˙˝√√¬ı˛±=˘ ¤¬ı—
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ø˙ä±=À˘ ¤˝◊√√ ·…±À¸¬ı˛ õ∂ˆ¬±¬ı Œ¬ı˙œ Œ√‡± ˚±˚˛º ¬ı±Ó¬±À¸ Œ˜±È¬ ”√¯∏Ìfl¡±¬ı˛œ ¬Û√±ÀÔ«¬ı˛ 60 ˙Ó¬±—˙ ◊̋√√

˝√√˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . õ∂ù´±À¸¬ı˛ ¸˜˚˛ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ ˜±Ú¬ıÀ√À˝√√ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ¬ı˛Àq¡¬ı˛

ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¸Àe· ˚≈q¡ ˝√√À˚˛ ¸≈øàÔÓ¬ Œ˚Ã· fl¡±¬ı«ø'¬-ø˝√√À˜±À¢≠±ø¬ıÚ Î¬◊»¬Ûiß fl¡À¬ı˛º Ù¬À˘ ¬ı˛Àq¡¬ı˛

’ø'¬ÀÊ√Ú ¢∂˝√√Ì › ¬ı˝√√Ú é¬˜Ó¬± }̋√√±¸ ¬Û± ˛̊ ¤¬ı— ø¬ı¬Û±fl¡œ ˛̊ ∆¬ıfl¡˘… Œ√‡± ˚± ˛̊º ¤ÀÓ¬ Œfl¡±À ∏̄¬ı˛

fl¡±˚«é¬˜Ó¬± fl¡À˜ ˚±˚˛º ¸±Ò±¬ı˛ÌÓ¬– ¬ı±Ó¬±À¸ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì 10-250 ppm ˝√√À˘ ˜±Ô±

Ò¬ı˛±, ‘√ø©Ü˙øq¡˝√√œÚÓ¬± õ∂ˆ‘¬øÓ¬ Î¬◊¬Û¸·« ˘é¬… fl¡¬ı˛± ˚±˚˛º øfl¡z≈¬ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˚ø√ 500

ppm ¤¬ı˛ Œ¬ı˙œ ˝√√˚˛, Ó¬±˝√√À˘ Œ¸˝◊√√ ¬ı±Ó¬±¸ ¢∂˝√√Ì fl¡¬ı˛À˘ ˜±Ú≈¯∏ › Ê√œ¬ıÊ√z≈¬¬ı˛ ˜‘Ó≈¬… ˝√√ÀÓ¬ ¬Û±À¬ı˛º

3.2.2 fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ (CO2)

fl¡˚˛˘± › ‡øÚÊ√ ŒÓ¬À˘¬ı˛ ¸•Û”Ì« √˝√√ÀÚ¬ı˛ Ù¬À˘ ¬ı±Ó¬±À¸ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛

Î¬◊»¬ÛøM√√ ˝√√˚˛º ¸¬ı≈Ê√ ·±Â√¬Û±˘± ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ ¢∂˝√√Ì fl¡À¬ı˛ øÚÀÊ√À√¬ı˛ ‡±√…

∆Ó¬¬ı˛œ fl¡À¬ı˛º øfl¡z≈¬ ¬ıÚ±=˘ Ò√ı—À¸¬ı˛ Ù¬À˘ ·±Â√¬Û±˘± fl¡À˜ ˚±›˚˛±˚˛ ¬ı±Ó¬±À¸ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛

¬Ûø¬ı˛˜±Ì ø√ÀÚ¬ı˛ ¬Û¬ı˛ ø√Ú Œ¬ıÀÎ¬ˇ ‰¬À˘ÀÂ√º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . ¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıÀÎ¬ˇ Œ·À˘, Ó¬± Œ¸Ã¬ı˛˙øq¡

Œ˙±¯∏Ì fl¡À¬ı˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ Ó¬±¬Û˜±S± flË¡˜˙ ¬ı±øÎ¬ˇÀ˚˛ ŒÓ¬±À˘º ¤Àfl¡ ¢∂œÚ˝√√±Î¬◊¸ ¤ÀÙ¬"√√ ¬ı± ¸¬ı≈Ê√‚¬ı˛

õ∂ˆ¬±¬ı ¬ıÀ˘º ¬ı±Ó¬±À¸ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıÀÎ¬ˇ Œ·À˘ ¬ı‘ø©Ü¬Û±ÀÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜±¬ı˛ ¤¬ı— ˜±øÈ¬¬ı˛

’±^«Ó¬± ˘≈5 ˝√√¬ı±¬ı˛ ¸yˆ¬±¬ıÚ± ¬ı±ÀÎ¬ˇº ¤Â√±Î¬ˇ± ¬ı±Ó¬±À¸ CO2 ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇÀ˘ ¸˜≈À^¬ı˛ Ê√À˘¬ı˛

’•°Ó¬± Œ¬ıÀÎ¬ˇ ˚±˚˛, Ù¬À˘ ¸±˜≈ø^fl¡ Î¬◊øæ√√ › õ∂±Ìœfl≈¡À˘¬ı˛ é¬øÓ¬ ˝√√˚˛º

3.2.3 ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬

Ê√œ¬ı±ù¨ ;±˘±Úœ › Î¬◊2‰¬ ¸±˘Ù¬±¬ı˛̊ ≈q¡ fl¡ ˛̊̆ ±¬ı˛ √˝√√ÀÚ, Ò±Ó≈¬ øÚ©®±˙ÀÚ, Œ˜±È¬¬ı˛·±øÎ¬ˇ¬ı˛ ŒÒ“± ˛̊± ŒÔÀfl¡

¬ı±Ó¬±À¸ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ’±À¸º ¤Â√±Î¬ˇ± ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ õ∂‰≈¬¬ı˛ ¸±˘Ù¬±¬ı˛

Î¬±˝◊√√’'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . ù´±¸õ∂ù´±À¸¬ı˛ ¸˜˚˛ ˜±Ú≈À¯∏¬ı˛ ˙¬ı˛œÀ¬ı˛ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ õ∂À¬ı˙ fl¡¬ı˛À˘

˝“√√±¬Û±øÚ, ù´±¸fl¡©Ü õ∂ˆ‘¬øÓ¬ Œ¬ı˛±· Œ√‡± ˚±˚˛º

¬ı±˚˛≈ÀÓ¬ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX Œ¬ÛÀ˘ ù´±¸Ú±˘œÀÓ¬ ;±˘±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ ¤¬ı—

Ù≈¬¸Ù≈¬À¸ fl¡…±k±¬ı˛ √̋√› ˛̊±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º ¤Â√±Î¬ˇ± ·±Â√¬Û±˘± › Î¬◊øæ√À√¬ı˛ ¬ÛÀé¬ ’ä ¬Ûø¬ı˛̃ ±ÀÌ ¸±˘Ù¬±¬ı˛

Î¬±˝◊√√’'¬±˝◊√√Î¬ ¸˝√√ÚÀ˚±·… øfl¡z≈¬ ¬ı±˚˛≈˜G¬À˘ ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇÀ˘ Ê√À˘¬ı˛ ’•°Ó¬± ¬ı‘øX ¬Û±˚˛, Ù¬À˘
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Î¬◊øæ√À√¬ı˛ ¬ı‘øX ˝}√√±¸ ¬Û±˚˛º Œ¬ı˙œø√Ú ÒÀ¬ı˛ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ¬Ûø¬ı˛˜G¬À˘ Ô±fl¡À˘ Î¬◊øæ√À√¬ı˛

Œflv¡±À¬ı˛±øÙ¬˘ Ú©Ü ˝√√˚˛, Ù¬À˘ Î¬◊øæ√À√¬ı˛ ‡±√… Î¬◊»¬Û±√Ú é¬˜Ó¬± fl¡À˜ ˚±˚˛º

Î¬◊øæ√√ › õ∂±Ìœ Â√±Î¬ˇ± ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ˝◊√√È¬, fl¡±Í¬, Œ˘±˝√√±, ø¸À˜ÀKI◊¬ı˛ fl¡±Í¬±À˜±, ˜”øÓ«¬ ¤¬ı—

õ∂±fl‘¡øÓ¬fl¡ Ó¬z≈¬¬ı˛ é¬øÓ¬ fl¡À¬ı˛º ¬Û‘øÔ¬ıœ¬ı˛ Ú±Ú± ’=À˘ ¬ı˝≈√√ ‹øÓ¬˝√√…¬ı±˝√√œ ’˜”˘… ˜”øÓ«¬, øÚ√˙«Ú Œ˚˜Ú

ˆ¬±¬ı˛ÀÓ¬¬ı˛ Ó¬±Ê√˜˝√√˘ ¤˝◊√√ ·…±À¸¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±À¬ı¬ı˛ Ù¬À˘ ÒœÀ¬ı˛ ÒœÀ¬ı˛ é¬À˚˛ ˚±À26√º

3.2.4 Ú±˝◊√√À√∏C±ÀÊ√Ú ’'¬±˝◊√√Î¬ (NOx)

Ú±˝◊√√À√∏C±ÀÊ√ÀÚ¬ı˛ Ú±Ú± ’'¬±˝◊√√Î¬ Œ˚˜Ú Ú±˝◊√√ø√∏Cfl¡ ’'¬±˝◊√√Î¬ (NO), Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬ (N2O),

Ú± ◊̋√√À√∏C±ÀÊ√Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬ (NO2) õ∂ ‘̂¬øÓ¬ ’Ú…Ó¬˜ ”√̄ ∏Ìfl¡±¬ı˛œ ¬Û√±Ô«º ¤ ◊̋√√·≈ø˘¬ı˛ ˜ÀÒ… Ú± ◊̋√√ø√∏Cfl¡ ’'¬± ◊̋√√Î¬ ◊̋√√

˝√√˘ õ∂Ò±Ú ”√¯∏fl¡º fl¡˚˛˘±, ŒÓ¬˘, ·…±À¸±ø˘Ú õ∂ˆ‘¬øÓ¬¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ Ú±˝◊√√À√∏C±ÀÊ√ÀÚ¬ı˛ ’'¬±˝◊√√Î¬·≈ø˘ ¸‘ø©Ü

˝√√˚˛º ¤Â√±Î¬ˇ± ¬ı±˚˛≈˜G¬À˘¬ı˛ Î¬◊2‰¬ ’—À˙ Ó¬øÎ¬ˇ» Œ˜±é¬ÀÌ, Ú±˝◊√√À√∏C±ÀÊ√Ú Œ˚Ã· √˝√√ÀÚ, ’±À¢ü˚˛ø·ø¬ı˛ ŒÔÀfl¡,

Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬ Î¬◊»¬Û±√Ú ø˙ä ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ú±˝◊√√À√∏C±ÀÊ√Ú ’'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . ¬ı±Ó¬±À¸ Ú±˝◊√√ø√∏Cfl¡ ’'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıÀÎ¬ˇ Œ·À˘ øÚÎ¬◊À˜±øÚ˚˛±, ù´±¸fl¡©Ü,

Ù≈¬¸Ù≈¬À¸ fl¡…±k±¬ı˛ õ∂ˆ‘¬øÓ¬ ¸˜¸…±¬ı˛ ¸‘ø©Ü ˝√√˚˛º Ú±˝◊√√ø√∏Cfl¡ ’'¬±˝◊√√Î¬ ¬ı˛Àq¡¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¸Àe· ˚≈q¡

˝√√À˚˛ ¬ı˛Àq¡¬ı˛ ’ø'¬ÀÊ√Ú ¬ı˝√√Ú é¬˜Ó¬± ˝}√√±¸ fl¡À¬ı˛º

Œ¬ı˙œ ·±Ï¬ˇÀQ¬ı˛ Ú± ◊̋√√À√∏C±ÀÊ√Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬ ¬Û±Ó¬±¬ı˛ Œfl¡± ∏̄ Ò√ı—¸ fl¡À¬ı˛, ¸±À˘±fl¡¸—Àù≠À ∏̄¬ı˛ √̋√±¬ı˛ fl¡˜± ˛̊

¤¬ı— Î¬◊øæ√À√¬ı˛ ¬ı‘øX Œ¬ı˛±Ò fl¡À¬ı˛º

3.2.5 ¬ıd≈¬fl¡Ì±

õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ Œ˚˜Ú ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±Ó¬, È¬ÀÚ«ÀÎ¬±, ¸±˝◊√√Àflv¡±Ú ¡Z±¬ı˛± ¬Û‘øÔ¬ıœ ¬Û‘Àá¬¬ı˛ ¬ı˝≈√√

é≈¬^ é≈¬^ fl¡Ì± ¬ı±Ó¬±À¸ ’±À¸º ¤Â√±Î¬ˇ± Ó¬±¬Ûø¬ı≈√…»Àfl¡f, Ò±Ó≈¬ ¬Ûø¬ı˛À˙±ÒÚ Œfl¡f ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

¤¬ı˛”¬Û fl¡øÌfl¡± Î¬◊»¬Ûiß ˝√√˚˛º fl‘¡ø¯∏ Œé¬ÀS Ù¬¸À˘¬ı˛ ¬ıÊ«√… ¬Û√±Ô« √˝√√ÀÚ¬ı˛ Ù¬À˘› õ∂‰≈¬¬ı˛ fl¡øÌfl¡± ¬ı±˚˛≈ÀÓ¬

’±À¸º ·…±À¸±ø˘ÀÚ¬ı˛ √˝√√ÀÚ Î¬◊»¬Ûiß ŒÈ¬√∏C±˝◊√√Ô±˝◊√√˘ Œ˘Î¬, fl¡˚˛˘±¬ı˛ √˝√√ÀÚ Î¬◊»¬Ûiß ø¸ø˘fl¡±, ’…±˘≈ø˜Ú±,

fl¡±¬ı«Ú õ∂ˆ‘¬øÓ¬ fl¡Ì± ¬ı±Ó¬±À¸ ”√¯∏Ì ¸‘ø©Ü fl¡À¬ı˛º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . ¬ı±Ó¬±À¸ Î¬◊¬ÛøàÔÓ¬ é≈¬^±øÓ¬é≈¬^ fl¡Ì± ù´±¸Ú±˘œÀÓ¬ õ∂À¬ı˙ fl¡À¬ı˛ Ù≈¬¸Ù≈¬¸

Œfl¡±À¯∏¬ı˛ é¬øÓ¬¸±ÒÚ fl¡À¬ı˛º Œ˜±È¬¬ı˛·±øÎ¬ˇ¬ı˛ ŒÒ“±˚˛± ŒÔÀfl¡ øÚ·«Ó¬ ¸œ¸±¬ı˛ fl¡Ì± ù´±¸Ú±˘œ¬ı˛ ˜±Ò…À˜ ˜±Ú≈À¯∏¬ı˛
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˙¬ı˛œÀ¬ı˛ õ∂À¬ı˙ fl¡À¬ı˛ ˜ød¬À©® ¬ı…±¬Ûfl¡ é¬øÓ¬ fl¡À¬ı˛ ¤¬ı— ¶ß±˚˛ø¬ıfl¡ ∆¬ıfl¡˘… Œ√‡± ˚±˚˛º ¸œ¸±¬ı˛ fl¡Ì±
¬ı˛Àq¡¬ı˛ Œ˘±ø˝√√Ó¬ fl¡øÌfl¡±¬ı˛ Î¬◊»¬Û±√Ú fl¡˜±˚˛º ù´±¸õ∂ù´±À¸¬ı˛ ¸˜˚˛ ø¸ø˘fl¡± ˜±Ú¬ıÀ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛À˘
√œ‚«àÔ±˚˛œ ø¸ø˘Àfl¡±ø¸¸ Œ¬ı˛±· ˝√√˚˛º

Ú±Ú±õ∂fl¡±¬ı˛ Ò±Ó¬¬ı fl¡Ì± ¬ı‘ø©Ü¬ı˛ ˜±Ò…À˜ ˜±øÈ¬ÀÓ¬ Ê√˜± ˝√√˚˛ ¤¬ı— ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± Ú©Ü fl¡À¬ı˛º Ò≈ø˘,
ŒÒ“±˚˛±˙± õ∂ˆ‘¬øÓ¬ fl¡Ì± ¬Û±Ó¬±¬ı˛ ¬ÛS¬ı˛&ÒË ¬ı&Ò fl¡À¬ı˛ Î¬◊øæ√À√¬ı˛ CO2 ¢∂˝√√Ì é¬˜Ó¬± }̋√√±¸ fl¡À¬ı˛ Ù¬À˘
¸±À˘±fl¡¸—Àù≠¯∏ õ∂øflË¡˚˛±¬ı˛ ¬ı…±‚±Ó¬ ‚ÀÈ¬ ¤¬ı— Î¬◊øæ√À√¬ı˛ ¬ı‘øX fl¡À˜ ˚±˚˛º

3.2.6 ø¬ı¯∏±q¡ ˆ¬±¬ı˛œ Î¬◊¬Û±√±Ú

Ê√œÀ¬ı¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¡±¬ı˛fl¡ ˆ¬±¬ı˛œ Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘ ¬Û±¬ı˛√, ¸œ¸±, ’±À¸«øÚfl¡, fl¡…±Î¬ø˜˚˛±˜ õ∂ˆ‘¬øÓ¬º
‡ÚÚfl¡±À˚«¬ı˛ ˜±Ò…À˜ ¬ı± ’Ú…±Ú… Î¬◊¬Û±√±Ú ¬Ûø¬ı˛À˙±ÒÀÚ¬ı˛ ˜±Ò…À˜ ¤·≈ø˘¬ı˛ ¸‘ø©Ü ˝√√˚˛º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı  . ¸±˜±Ú… ¬Ûø¬ı˛˜±ÀÌ ¬Û±¬ı˛√¬ı±©Û õ∂ù´±À¸¬ı˛ ˜±Ò…À˜ ¢∂˝√√Ì fl¡¬ı˛À˘ ¶ß±˚˛≈Ó¬ÀLa¬ı˛
é¬øÓ¬ ˝√√˚˛º ’±À¸«øÚfl¡ ¢∂˝√√Ì √œ‚«àÔ±˚˛œ fl¡…±k±¬ı˛ › Ú±Ú±Ò¬ı˛ÀÚ¬ı˛ ‰¬˜«À¬ı˛±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

’Ú≈̇ œ˘Úœ–1

(a) ¬ı±˚˛≈¬ı˛ øÓ¬ÚøÈ¬ ”√¯∏Ìfl¡±¬ı˛œ Î¬◊¬Û±√±ÀÚ¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

(b) ø¬ıù´¶§±àÔ… ¸—àÔ±¬ı˛ ˜ÀÓ¬ ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ ¸—:± ø√Úº

(c) fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ fl¡œˆ¬±À¬ı ˜±Ú≈À¯∏¬ı˛ é¬øÓ¬ fl¡À¬ı˛∑

(d) Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ ŒÔÀfl¡ ¬ı‘ø©ÜÀÓ¬ fl¡œ ·…±¸ ¸=±ø¬ı˛Ó¬ ˝√√˚˛∑ ø¬ıøflË¡˚˛± ø√Úº

(e) ¬ı±Ó¬±À¸ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛ › fl¡…±k±¬ı˛ ‚È¬±˚˛, ¤˜Ú ¬ıd≈¬fl¡Ì±¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

(f) ø¸ø˘Àfl¡±ø¸¸ƒ Œ¬ı˛±· fl¡œÀ¸¬ı˛ ŒÔÀfl¡ ‚ÀÈ¬∑

3.3  ¸¬ı≈Ê√‚¬ı˛ ¬ı± ¢∂œÚ˝√√±Î¬◊¸ õ∂ˆ¬±¬ı

3.3.1 ¸¬ı≈Ê√‚¬ı˛ ¬ı± ¢∂œÚ˝√√±Î¬◊¸ fl¡œ∑

¸¬ı≈Ê√‚¬ı˛ ˝√√˘ fl¡±À‰¬¬ı˛ ∆Ó¬¬ı˛œ ¤fl¡øÈ¬ ’±¬ıX ‚¬ı˛ ˚±¬ı˛ ˜ÀÒ… øÚø«√©Ü Ó¬±¬Û˜±S±˚˛ ¸¬ı≈Ê√ ·±Â√¬Û±˘±¬ı˛
‰¬±¯∏ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ ‚À¬ı˛¬ı˛ fl¡±À‰¬¬ı˛ ˜Ò… ø√À˚˛ ¸”À˚«¬ı˛ ‘√˙… ’±À˘±fl¡¬ı˛øù¨ ‚À¬ı˛¬ı˛ ˜ÀÒ… õ∂À¬ı˙ fl¡À¬ı˛
Î¬◊øæ√√ › ˜±øÈ¬Àfl¡ Î¬◊M√√5 fl¡À¬ı˛º Î¬◊M√√5 ˜±øÈ¬ √œ‚«Ó¬¬ı˛ Ó¬¬ı˛e·Õ√À‚«…¬ı˛ ’øÓ¬À˘±ø˝√√Ó¬ ¬ı˛øù¨ ø¬ıøfl¡¬ı˛Ì fl¡À¬ı˛,
øfl¡z≈¬ ¤˝◊√√ ¬ı˛øù¨ fl¡±‰¬ Œˆ¬√ fl¡À¬ı˛ ¬ı±˝◊√√À¬ı˛ ’±¸ÀÓ¬ ¬Û±À¬ı˛ Ú±º Ù¬À˘ ‚À¬ı˛¬ı˛ ˜ÀÒ…¬ı˛ Ó¬±¬Û˜±S± ¬ı±˝◊√√À¬ı˛¬ı˛
Ó¬±¬Û˜±S± ŒÔÀfl¡ Œ¬ı˙œ Ô±Àfl¡º ¤˝◊√√ ¸¬ı≈Ê√‚À¬ı˛¬ı˛ ¸±ÀÔ õ∂fl‘¡øÓ¬¬ı˛ ¸¬ı≈Ê√ ‚À¬ı˛¬ı˛ Ó≈¬˘Ú± fl¡¬ı˛± ˝√√˚˛º
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¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı ¬ı± õ∂fl‘¡øÓ¬¬ı˛ ¸¬ı≈Ê√ fl¡±Àfl¡ ¬ıÀ˘∑ ¬ı±˚˛≈˜G¬À˘ Î¬◊¬ÛøàÔÓ¬ CO2, CO, N2 õ∂ˆ‘¬øÓ¬

·…±À¸¬ı˛ ¬Ûø¬ı˛˜±ÀÌ¬ı˛ Î¬◊¬Û¬ı˛ ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S±¬ı˛ ˆ¬±¬ı˛¸±˜… øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˚˛≈˜G¬À˘ Œ˚ CO2,

Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ d¬¬ı˛ ’±ÀÂ√ Ó¬± ¢∂œÚ˝√√±Î¬◊À¸¬ı˛ fl“¡±À‰¬¬ı˛ ˜ÀÓ¬± ’±‰¬¬ı˛Ì fl¡À¬ı˛º ˜˝√√±˙”Ú… ŒÔÀfl¡ ’±·Ó¬

¸”˚«¬ı˛øù¨ ¬Û‘øÔ¬ıœ-¬Û‘Àá¬ ¤À¸ ¬ÛÀÎ¬ˇ øflz≈¬ ¬Û‘øÔ¬ıœ-¬Û‘á¬ ŒÔÀfl¡ õ∂øÓ¬Ù¬ø˘Ó¬ ¬ı˛øù¨ ¬ı±˚˛≈˜G¬À˘ Î¬◊¬ÛøàÔÓ¬

CO2, Ê√˘œ˚˛ ¬ı±©Û ¡Z±¬ı˛± Œ˙±ø¯∏Ó¬ ˝√√˚˛ Ù¬À˘ ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± ¬ı±ÀÎ¬ˇº ¤˝◊√√ ‚È¬Ú±Àfl¡ ¸¬ı≈Ê√‚¬ı˛

õ∂ˆ¬±¬ı ¬ıÀ˘º

3.3.2 ¸¬ı≈Ê√‚À¬ı˛¬ı˛ õ∂ˆ¬±¬ı·≈ø˘ fl¡œ fl¡œ∑

Ó¬±¬Û˜±S± ¬ı‘øX  . fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬, Ê√˘œ˚˛ ¬ı±©Û › ’Ú…±Ú… ·…±¸¸˜”˝√√ ¬Û‘øÔ¬ıœ-¬Û‘á¬ ŒÔÀfl¡

õ∂øÓ¬Ù¬ø˘Ó¬ ¸”À˚«¬ı˛ ’¬ıÀ˘±ø˝√√Ó¬ ¬ı˛øù¨ ˜˝√√±˙”ÀÚ… ø¬ıfl¡œÌ« ˝√√ÀÓ¬ Œ√˚˛ Ú±º Ù¬À˘ ˆ”¬-¬Û‘Àá¬¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX

¬Û± ˛̊º

¸˜≈À^¬ı˛ Ê√˘Ó¬À˘¬ı˛ Î¬◊2‰¬Ó¬± ¬ı‘øX  . ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± 2-4°C ¬ı‘øX Œ¬ÛÀ˘ Œ˜¬ı˛≈ ’=À˘¬ı˛

¬ı¬ı˛Ù¬ ·˘ÀÓ¬ ˙≈¬ı˛≈ fl¡¬ı˛À¬ıº Ù¬À˘ ¸˜≈À^¬ı˛ Ê√˘Ó¬À˘¬ı˛ Î¬◊2‰¬Ó¬± ¬ı‘øX ¬Û±À¬ı ¤¬ı— ¸˜≈^Ó¬œ¬ı˛¬ıÓ¬π Œ√˙

Ê√˘˜¢ü ˝√√À¬ıº

Ê√˘‰¬ÀflË¡¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú  . ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± ¬ı±Î¬ˇ±¬ı˛ ¸±ÀÔ ¸±ÀÔ ˆ”¬-¬Û‘á¬àÔ Ê√À˘¬ı˛ ¬ı±©Ûœˆ¬¬ıÚ

¬ı‘øX ¬Û±À¬ı ¤¬ı— ¬Û‘øÔ¬ıœ¬ı˛ ˜±øÈ¬ ˙≈øfl¡À˚˛ ˚±À¬ıº ¤¬ı˛ Ù¬À˘ ·¬ı˛˜fl¡±À˘ ·¬ı˛˜ ¬ı±Î¬ˇÀ¬ı ¤¬ı— ¬ı¯∏«±fl¡±À˘

¬ı‘ø©Ü › ¬ıÚ…± Œ¬ı˙œ ˝√√À¬ıº ¤˝◊√√ˆ¬±À¬ı ¬Û‘øÔ¬ıœ¬ı˛ Ê√˘‰¬ÀflË¡¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝√√À¬ıº

¶§±ÀàÔ…¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı  . ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± ¬ı±Î¬ˇÀ˘ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ Œ¬ı˛±· Œ˚˜Ú ˜…±À˘ø¬ı˛˚˛±,

ŒÎ¬e·≈ õ∂fl‘¡øÓ¬¬ı˛ õ∂±≈√ˆ«¬±¬ı ¬ı±Î¬ˇÀ¬ıº ˝“√√±¬Û±øÚ › ’…±˘±øÊ«√ Ê√±Ó¬œ˚˛ Œ¬ı˛±· ¬ı±Î¬ˇÀ¬ıº

¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı  . Î¬◊øæ√√ › õ∂±Ìœfl≈¡À˘¬ı˛ Ê√œ¬ıÚÒ±¬ı˛ÀÌ¬ı˛ Ê√Ú… ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S±¬ı˛ ¤fl¡øÈ¬

ø¬ıÀ˙¯∏ ˆ”¬ø˜fl¡± ’±ÀÂ√º ¸¬ı≈Ê√‚À¬ı˛¬ı˛ õ∂ˆ¬±À¬ı ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX Œ¬ÛÀ˘ Î¬◊øæ√√ › õ∂±Ìœfl≈¡˘ Ò√ı—¸

˝√√À˚˛ ˚±À¬ıº Ó¬±¬Û˜±S± ¬ı‘øX Œ¬ÛÀ˘ fl‘¡ø¯∏¬ÛÀÌ…¬ı˛ Î¬◊»¬Û±√Ú ˝}√√±¸ ¬Û±À¬ı, ∆Ê√ø¬ıfl¡ Î¬◊¬Û±√±Ú› ˝}√√±¸ ¬Û±À¬ıº

3.3.3 ¸¬ı≈Ê√‚¬ı˛ ·…±¸¸˜”˝√√ ¤¬ı— Ó¬±À√¬ı˛ Î¬◊»¸

fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬  .  ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±À¬ı¬ı˛ Ê√Ú… fl¡±¬ı«Ú Î¬± ◊̋√√’'¬± ◊̋√√ÀÎ¬¬ı˛ ”̂¬ø˜fl¡± ¸¬ı«±øÒfl¡º ¬ıÚ±=˘

Ò√ı—¸ ˝√√›˚˛±¬ı˛ Ù¬À˘ ¬ı±˚˛≈˜G¬À˘ CO2-¤¬ı˛ ¬Ûø¬ı˛˜±Ì ø√ÀÚ ø√ÀÚ ¬ı±Î¬ˇÀÂ√º fl¡˚˛˘±, Œ¬ÛÀ√∏C±ø˘˚˛±˜ õ∂ˆ‘¬øÓ¬¬ı˛
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√˝√√ÀÚ¬ı˛ Ù¬À˘ CO2 ·…±¸ Î¬◊»¬Ûiß ˝√√˚˛º Œ˜±È¬±¬ı˛·±øÎ¬ˇ, Œ¬ı˛˘·±øÎ¬ˇ õ∂ˆ‘¬øÓ¬ÀÓ¬ øÎ¬ÀÊ√˘ ¤¬ı— ·…±À¸±ø˘ÀÚ¬ı˛

√˝√√ÀÚ¬ı˛ Ù¬À˘› õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ CO2 ∆Ó¬¬ı˛œ ˝√√ ˛̊º

ø˜ÀÔÚ  . ¬Û‘øÔ¬ıœ-¬Û‘Àá¬¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX¬ı˛ Ê√Ú… CO2-¤¬ı˛ ¬Û¬ı˛ ø˜ÀÔÚ (CH4)-¤¬ı˛ àÔ±Úº

ø˜ÀÔÚ ·…±À¸¬ı˛ õ∂Ò±Ú Î¬◊»¸ ˝√√˘ ·¬ı±ø√ ¬Û˙≈¬Û±˘Ú Œfl¡fº Ò±ÚÀé¬Ó¬, ·¬ı˛≈, Œ‚±Î¬ˇ± õ∂ˆ‘¬øÓ¬ ·‘˝√√¬Û±ø˘Ó¬

¬Û˙≈¬ı˛ ¬ıÊ«√…¬Û√±Ô« ŒÔÀfl¡ ¬ı±˚˛≈˜G¬À˘ ø˜ÀÔÚ ·…±¸ ’±À¸º ŒÓ¬˘ ¤¬ı— fl¡˚˛˘±‡øÚ ŒÔÀfl¡› ø˜ÀÔÚ

·…±¸ øÚ·«Ó¬ ˝√√˚˛º

Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬  . Ú±˝◊√√À√∏C±ÀÊ√Ú ‚øÈ¬Ó¬ ¸±¬ı˛, ”√ø¯∏Ó¬ Ê√˘ ø¬ı˙≈Xœfl¡¬ı˛Ì õ∂øflË¡˚˛± ŒÔÀfl¡, ·±Â√¬Û±˘±¬ı˛

√˝√√ÀÚ, fl¡˘fl¡±¬ı˛‡±Ú±¬ı˛ ŒÒ“±˚˛± ŒÔÀfl¡ ¬ı±Ó¬±À¸ Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬ ’±À¸º

Î¬◊¡Z±˚˛œ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô«  . ¬ı˛„√√ø˙ä, ˙≈©® ŒÒÃÓ¬±˚˛Ú õ∂øflË¡˚˛±, õ∂¸±ÒÚœ ø˙ä ŒÔÀfl¡ õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô« ∆Ó¬¬ı˛œ ˝√√˚˛º

3.3.4 ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı øÚ˚˛LaÌ

fl¡˚˛˘±, Œ¬ÛÀ√∏C±ø˘˚˛±˜ õ∂ˆ‘¬øÓ¬ ;±˘±Úœ¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡ø˜À˚˛ Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı‘øX fl¡À¬ı˛ ¸¬ı≈Ê√‚¬ı˛

õ∂ˆ¬±¬ı øÚ˚˛LaÌ fl¡¬ı˛± ¸yˆ¬¬ıº ¬ı…±¬Ûfl¡ ¬Ûø¬ı˛˜±ÀÌ ¬ı‘é¬ Œ¬ı˛±¬ÛÌ õ∂À˚˛±Ê√Ú fl¡±¬ı˛Ì ¸¬ı≈Ê√ ·±Â√¬Û±˘±

¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ¸˜˚˛ CO2 ·…±¸ ¢∂˝√√Ì fl¡À¬ı˛, Ù¬À˘ CO2-¤¬ı˛ ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı ’ÀÚfl¡È¬± fl¡À˜º

3.4  ’•°¬ı‘ø©Ü

¬ı‘ø©Ü¬ı˛ Ê√À˘ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡, Ú±˝◊√√ø√∏Cfl¡, ˝√√±˝◊√√ÀE±Àflv¡±ø¬ı˛fl¡ õ∂ˆ‘¬øÓ¬ ’…±ø¸Î¬ ø˜ø|Ó¬ Ô±fl¡À˘ Ó¬±Àfl¡

’•°¬ı‘ø©Ü ¬ıÀ˘º ¬ı±Ó¬±À¸ Î¬◊¬ÛøàÔÓ¬ SO2, NO2 õ∂ˆ‘¬øÓ¬ ·…±¸ Ê√À˘¬ı˛ ¸±ÀÔ ø¬ıøflË¡˚˛± fl¡À¬ı˛ ¸±˘øÙ¬Î¬◊¬ı˛±¸

’…±ø¸Î¬ (H2SO3), ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ (H2SO4), Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬ (HNO3), Ú±˝◊√√√∏C±¸ ’…±ø¸Î¬

(HNO2) õ∂ˆ‘¬øÓ¬ ∆Ó¬¬ı˛œ fl¡À¬ı˛º ¤˝◊√√ ¸fl¡˘ ’…±ø¸Î¬ ¬ı‘ø©Ü¬ı˛ ¸±ÀÔ ˜±øÈ¬ÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇº

3.4.1 ’•°¬ı‘ø©Ü¬ı˛ Î¬◊»¸

¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬  . ¸±˘Ù¬±¬ı˛ ‚øÈ¬Ó¬ ’±fl¡ø¬ı˛Àfl¡¬ı˛ ¬ı±˚˛≈ÀÓ¬ Ó¬±¬Û Ê√±¬ı˛ÀÌ¬ı˛ Ù¬À˘, ¸±˘Ù¬±¬ı˛

‚øÈ¬Ó¬ ‡øÚÊ√ ŒÓ¬À˘¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ SO2 Î¬◊»¬Ûiß ˝√√˚˛º ¬ı±Ó¬±À¸¬ı˛ O2-¤¬ı˛ ¸±ÀÔ
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SO2-¤¬ı˛ ø¬ıøflË¡ ˛̊± ˛̊ SO3 Î¬◊»¬Ûiß ˝√√˚˛, ˚±˝√√± ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ø˜À˙ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ Î¬◊»¬Ûiß

fl¡À¬ı˛º

2SO2 + O2 → 2SO3

SO3 + H2O → H2SO4

Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬  . ø¬ı≈√…»é¬¬ı˛ÀÌ¬ı˛ ¸˜˚˛ ¬ı±˚˛≈ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ N2 ¤¬ı— O2 ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡

˝√√À˚˛ Ú±˝◊√√ø√∏Cfl¡ ’'¬±˝◊√√Î¬ NO Î¬◊»¬Ûiß ˝√√ ˛̊º Î¬◊»¬Ûiß NO ¬ı±Ó¬±À¸¬ı˛ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¸±ÀÔ ø¬ıøflË¡˚˛± fl¡À¬ı˛

Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ ∆Ó¬¬ı˛œ fl¡À¬ı˛º

ø¬ı≈√…»é¬¬ı̨Ì
N2 + O2 ————→ 2NO

2NO + O2 → 2NO2

Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬ Î¬◊»¬Û±√Ú ø˙Àä› õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛ ¤¬ı—

¬ı±Ó¬±À¸ Œ˜À˙º ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ¤¬ı˛ ø¬ıøflË¡˚˛±˚˛ Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬ › Ú±˝◊√√√∏C±¸ ’…±ø¸Î¬ Î¬◊»¬Ûiß

˝√√˚˛ ¤¬ı— Ó¬± ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸±ÀÔ ˜±øÈ¬ÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇº

2NO2 + H2O → HNO3 + HNO2

3.4.2 ’•°¬ı‘ø©Ü¬ı˛ õ∂ˆ¬±¬ı

Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı  . Ê√˘Ê√ Î¬◊øæ√√ › õ∂±Ìœ Ê√À˘¬ı˛ øÚø«√©Ü pH ˜±ÀÚ¬ı˛

[¤ ◊̋√√ pH-¤¬ı˛ ˜±Ú 5.6] Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ Œ¬ı“À‰¬ Ô±Àfl¡º ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ¬Û≈fl≈¡¬ı˛, Ú√œ õ∂ˆ‘¬øÓ¬

Ê√À˘¬ı˛ pH-¤¬ı˛ ˜±Ú fl¡À˜ ˚±˚˛º ¤¬ı˛ Ù¬À˘ Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ Î¬◊»¬Û±√Ú fl¡À˜º ’•°¬ı‘ø©Ü¬ı˛

õ∂ˆ¬±À¬ı ˜±øÈ¬¬ı˛ ’±ø•°fl¡Ó¬± ¬ı±ÀÎ¬ˇ Ù¬À˘ Î¬◊øæ√À√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂øflË¡˚˛± ¬ı…±‚±Ó¬ ‚ÀÈ¬ ¤¬ı— Î¬◊øæ√À√¬ı˛

¬ı‘øX fl¡À˜ ˚±˚˛º ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ Ú√œ Ó¬œ¬ı˛¬ıÓ¬π ˜±øÈ¬ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ ’…±˘≈ø˜øÚ˚˛±˜, Ó¬±˜±, ¬Û±¬ı˛√,

¸œ¸±‚øÈ¬Ó¬ Œ˚Ã· ^¬ıœˆ”¬Ó¬ ˝√√À˚˛ Ú√œÀÓ¬ ¤À¸ ¬ÛÀÎ¬ˇ ¤¬ı— Ú√œ¬ı˛ Ê√˘Àfl¡ ø¬ı¯∏±q¡ fl¡À¬ı˛º ¤˝◊√√ ø¬ı¯∏±q¡

Ê√˘ ¢∂˝√√Ì fl¡À¬ı˛ Ê√˘Ê√ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ Ê√œ¬ıÚ˝√√±øÚ ‚ÀÈ¬º Ú√œ¬ı˛ Ê√À˘¬ı˛ ’•°ÀQ¬ı˛ ¬Ûø¬ı˛̃ ±Ì ¬ı‘øX

Œ¬ÛÀ˘ ˜‘Ó¬ õ∂±Ìœ › Î¬◊øæ√À√¬ı˛ ∆Ê√¬ı ¬ı˛±¸±˚˛øÚfl¡ ø¬ıˆ¬±Ê√Ú fl¡À˜ ˚±˚˛ Ù¬À˘ ˜±ÀÂ√¬ı˛ Î¬◊»¬Û±√ÀÚ¬ı˛ Ê√Ú…

õ∂À˚˛±Ê√Úœ˚˛ Ú±˝◊√√À√∏C±ÀÊ√Ú, Ù¬¸Ù¬¬ı˛±¸ õ∂ˆ‘¬øÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ ˚±˚˛º

˜±øÈ¬¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı  . ˜±øÈ¬ÀÓ¬ ’À•°¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı±Î¬ˇ±¬ı˛ Ù¬À˘ Î¬◊øæ√À√¬ı˛ ø˙fl¡ÀÎ¬ˇ Î¬◊¬ÛøàÔÓ¬

Ú±˝◊√√À√∏C±ÀÊ√Ú ’±M√√œfl¡±¬ı˛fl¡ Ê√œ¬ı±Ì≈¸˜”À˝√√¬ı˛ fl¡˜«é¬˜Ó¬± fl¡À˜ ˚±˚˛ Ù¬À˘ ˜±øÈ¬¬ı˛ Î¬◊¬ı«¬ı˛Ó¬± Ú©Ü ˝√√˚˛, ˜±øÈ¬¬ı˛

˜ÀÒ… ¬ı¸¬ı±¸fl¡±¬ı˛œ ø¬ıøˆ¬iß õ∂±Ìœ › Ê√œ¬ı±Ì≈¬ı˛± é¬øÓ¬¢∂àÔ ˝√√˚˛º ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ˜±øÈ¬ ŒÔÀfl¡ õ∂À˚˛±Ê√Úœ˚˛
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Ò±Ó≈¬ Mg, K õ∂ˆ‘¬øÓ¬ ”√¬ı˛œˆ”¬Ó¬ ˝√√˚˛ › ”√¯∏Ìfl¡±¬ı˛œ Ò±Ó≈¬ Al, Pb, Cu Ê√˜± ˝√√ ˛̊, Ù¬À˘ Î¬◊øæ√À√¬ı˛

˜‘Ó≈¬…› ‚ÀÈ¬ Ô±Àfl¡º

˜±Ú≈À¯∏¬ı˛ Î¬◊¬Û¬ı˛ õ∂ˆ¬±¬ı  . ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ˜±øÈ¬ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ ”√ø¯∏Ó¬ fl¡øÌfl¡± Ê√˘¬ı±ø˝√√Ó¬ ˝√√À˚˛ Ú√œ¬ı˛

Ê√À˘ Œ˜À˙º ¤˝◊√√ ø¬ı¯∏±q¡ Ê√˘ ¢∂˝√√Ì fl¡À¬ı˛ Œ¬ÛÀÈ¬¬ı˛ ’¸≈‡ [ø¬ıÀ˙¯∏ fl¡À¬ı˛ ’±øLafl¡ é¬Ó¬], ˜±Úø¸fl¡

ˆ¬±¬ı˛¸±˜…˝√√œÚÓ¬±, ˝‘√√»ø¬ÛG¬ ¸y¬ı&Òœ˚˛ Ú±Ú± Ê√øÈ¬˘ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü ˝√√˚˛º ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ˜±Ú≈À¯∏¬ı˛ Qfl¡

› ‰≈¬À˘¬ı˛ é¬øÓ¬ ˝√√ ˛̊º

3.4.3 ’•°¬ı‘ø©Ü øÚ˚˛LaÌ

’•°¬ı‘ø©Ü ¸‘ø©Ü¬ı˛ õ∂Ò±Ú Î¬◊»¸ Œ˚˜Ú SO2, NO2 õ∂ˆ‘¬øÓ¬ ·…±À¸¬ı˛ Î¬◊»¬Û±√Ú øÚ˚˛LaÌ fl¡¬ı˛± √¬ı˛fl¡±¬ı˛º

fl¡˜ ¸±˘Ù¬±¬ı˛˚≈q¡ ;±˘±Úœ ŒÓ¬˘ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ¬ı± ø¬ıfl¡ä ˙øq¡ Œ˚˜Ú Œ¸Ã¬ı˛˙øq¡, ¬ı±˚˛≈˙øq¡ õ∂ˆ‘¬øÓ¬

¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ SO2-¤¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡˜±ÀÚ± ˚±˚˛º Œ˚ ¸fl¡˘ ø˙Àä õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ SO2, NO2

õ∂ˆ‘¬øÓ¬ ·…±¸ Î¬◊»¬Ûiß ˝√√˚˛, Œ¸‡±ÀÚ Î¬◊»¬Ûiß ·…±¸ é¬±¬ı˛œ˚˛ ^¬ıÌ ¬ı± õ∂˘y¬ıÚ Œ˚˜Ú KOH, CaO,

MgO õ∂ˆ‘¬øÓ¬¬ı˛ ˜Ò… ø√À˚˛ ’øÓ¬flË¡˜ fl¡¬ı˛±À˘ ’±ø•°fl¡ ·…±¸·≈ø˘ Œ˙±ø¯∏Ó¬ ˝√√À˚˛ ˚±˚˛º Ù¬À˘ ¬ı±˚˛≈ÀÓ¬

SO2, NO2-¤¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜º

3.5  ŒÒ“± ˛̊±˙±

Ê√œ¬ı±ù¨ ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘, ·±øÎ¬ˇ¬ı˛ ŒÒ“±˚˛± › ’Ú…±Ú… õ∂øflË¡˚˛± ŒÔÀfl¡ Î¬◊»¬Ûiß Ú±˝◊√√À√∏C±ÀÊ√Ú

’'¬±˝◊√√Î¬, CO, ’¸•Û‘q¡ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú¸˜”˝√√ õ∂ˆ‘¬øÓ¬ ¸”˚«±À˘±Àfl¡¬ı˛ õ∂ˆ¬±À¬ı ’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡

õ∂øflË¡˚˛±˚˛ ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º ŒÒ“±˚˛±˙±¬ı˛ ¸Àe· ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬, Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬,

fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬, ›ÀÊ√±Ú õ∂ˆ‘¬øÓ¬ ¬ı±˚˛≈”√¯∏Ìfl¡±¬ı˛œ ·…±¸ ¤¬ı— ¸œ¸±, Ó¬±˜±¬ı˛ ·≈“ÀÎ¬ˇ±, Ò≈ø˘fl¡Ì± õ∂ˆ‘¬øÓ¬

fl¡øÍ¬Ú › Ó¬¬ı˛˘ fl¡øÌfl¡± ø˜ø|Ó¬ Ô±fl¡À˘ ŒÒ“±˚˛±˙± ø¬ı¯∏±q¡ ˝√√À˚˛ ›ÀÍ¬º

3.5.1 Œfl¡Ú ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü ˝√√˚˛

ˆ”¬-¬Û‘á¬ ŒÔÀfl¡ 10 øfl¡ø˜ Î¬◊2‰¬Ó¬± ¬Û˚«z¬ ¬ı±˚˛≈ÀÓ¬ CO2, SO2, NO2 õ∂ˆ‘¬øÓ¬ ·…±À¸¬ı˛ ¬Ûø¬ı˛˜±Ì

Œ¬ı˙œ Ô±fl¡À˘ ¸”À˚«¬ı˛ ’±À˘± ˆ”¬-¬Û‘Àá¬ ¬ÛøÓ¬Ó¬ ˝√√›˚˛±¬ı˛ ’±À·˝◊√√ ¤˝◊√√ ¸fl¡˘ ·…±¸ ¡Z±¬ı˛± Œ˙±ø¯∏Ó¬ ˝√√˚˛º

Ù¬À˘ Î¬◊¯∏ÆÓ¬±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬flË¡˜ ˝√√˚˛ ’Ô«±» ˆ”¬-¬Û‘á¬ Í¬±G¬± Ô±Àfl¡ ¤¬ı— Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬ı±˚˛≈d¬¬ı˛ ·¬ı˛˜ Ô±Àfl¡º

¤˝◊√√Ê√Ú… ˆ”¬-¬Û‘Àá¬ ¸‘©Ü ŒÒ“±˚˛±, Ò≈ø˘fl¡Ì± õ∂ˆ‘¬øÓ¬ Î¬◊¬ÛÀ¬ı˛ Î¬◊Í¬ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤˝◊√√ Ù¬À˘ ˆ”¬-¬Û‘á¬ ¸—˘¢ü

¬ı±˚˛≈ÀÓ¬ ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü ˝√√˚˛º
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3.5.2 ŒÒ“±˚˛±˙±¬ı˛ õ∂fl¡±¬ı˛Àˆ¬√

”√ø¯∏Ó¬ ·…±¸ › ’Ú…±Ú… ˆ¬±¸˜±Ú fl¡Ì±¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Î¬◊¬Û¬ı˛ ŒÒ“±˚˛±˙±Àfl¡ øÓ¬Ú ˆ¬±À· ˆ¬±· fl¡¬ı˛±

˚±˚̨º

’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ŒÒ“±˚˛±˙±  . ¬ı±˚˛≈ÀÓ¬ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ NO2, ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú Î¬◊¬ÛøàÔÓ¬ Ô±fl¡À˘

¸”À˚«¬ı˛ ’±À˘±¬ı˛ õ∂ˆ¬±À¬ı ›ÀÊ√±Ú ¤¬ı— ∆Ê√¬ı ¬Û±¬ı˛-’'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ ›ÀÊ√±Ú, ∆Ê√¬ı ¬Û±¬ı˛-

’'¬±˝◊√√Î¬, Ò”ø˘fl¡Ì± õ∂ˆ‘¬øÓ¬ ¬ı±Ó¬±¸Àfl¡ ø¬ı¯∏±q¡ fl¡À¬ı˛ ŒÓ¬±À˘º

¸±˘øÙ¬Î¬◊¬ı˛±¸ ŒÒ“± ˛̊±˙±  . ¬ı±Ó¬±À¸ ¸±˘Ù¬±¬ı˛ Î¬± ◊̋√√’'¬± ◊̋√√Î¬, ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬fl¡Ì± õ∂ ‘̂¬øÓ¬¬ı˛ ¸Àe·

øàÔ¬ı˛ ¬ı±Ó¬±¸, Ó¬±¬Û˜±S±¬ı˛ ø¬ı¬Û¬ı˛œÓ¬flË¡˜ › ‚Ú fl≈¡˚˛±˙± Ô±fl¡À˘ ¸±˘øÙ¬Î¬◊¬ı˛±¸ ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü ˝√√˚˛º

Ò”ø˘fl¡Ì± ŒÒ“±˚˛±˙±  . ‡øÚÊ√ ŒÓ¬À˘¬ı˛ √˝√√Ú, Ó¬±¬Ûø¬ı≈√…» Œfl¡f ŒÔÀfl¡ Î¬◊»¬Ûiß 0.1 ˜±˝◊√√flË¡Ú

¬ı…±À¸¬ı˛ ŒÂ√±È¬ ŒÂ√±È¬ Ò”ø˘fl¡Ì± Œ˚ ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛, Ó¬±Àfl¡ Ò”ø˘fl¡Ì± ŒÒ“±˚˛±˙± ¬ıÀ˘º ¸±Ò±¬ı˛ÌÓ¬–

˙œÓ¬fl¡±À˘ ¤¬ı˛fl¡˜ ŒÒ“±˚˛±˙± Œ√‡± ˚±˚˛º

3.5.3 ŒÒ“±˚˛±˙±¬ı˛ õ∂ˆ¬±¬ı

˜±Ú≈À¯∏¬ı˛ Î¬◊¬Û¬ı˛  . ŒÒ“±˚˛±˙±¬ı˛ Î¬◊¬ÛøàÔÓ¬ O3 ·…±¸ ¸ø«√fl¡±ø˙ › ¬ıËefl¡±˝◊√√øÈ¬¸ƒ ¬ı±Î¬ˇ±˚˛º Ù≈¬¸Ù≈¬À¸¬ı˛

fl¡˜«√é¬Ó¬± Ú©Ü fl¡À¬ı˛º ŒÒ“±˚˛±˙±¬ı˛ Ê√±¬ı˛fl¡ ¬Û√±ÀÔ«¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ı˙œ Ô±fl¡À˘ ˜±Ú≈À¯∏¬ı˛ ¬ı≈Àfl¡¬ı˛ ’¸≈‡ Œ√‡±

˚±˚̨º

Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛  . ŒÒ“±˚˛±˙± ·±ÀÂ√¬ı˛ ¸±À˘±fl¡¸—Àù≠¯∏ õ∂øflË¡˚˛± ¬ı…±˝√√Ó¬ fl¡À¬ı˛, ¬Û±Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ ¸±√±

√±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛, ˙¸… ø¬ıÚ©Ü fl¡À¬ı˛º

3.6  ›ÀÊ√±Ú d¬¬ı˛

›ÀÊ√±Ú √̋√̆  ’“±˙ÀÈ¬ ·&Ò ≈̊q¡ √̋√±˘fl¡± Úœ˘ ¬ıÀÌ«¬ı˛ ¤fl¡øÈ¬ ·…±¸º ¤øÈ¬ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¤fl¡øÈ¬ ¬ı”̨¬ÛÀˆ¬√º

¬ı±Ó¬±À¸¬ı˛ ¸fl¡˘ Î¬◊2‰¬Ó¬±˚˛ fl¡˜À¬ıø˙ ¬Ûø¬ı˛˜±Ì ›ÀÊ√±Ú ¬ıÓ«¬˜±Úº ¸˜¢∂ ¬ı±˚˛≈˜G¬À˘¬ı˛ 90 ˙Ó¬±—˙ ›ÀÊ√±Ú

à√∏C…±ÀÈ¬±ø¶£¬˚˛±À¬ı˛¬ı˛ øÚ•ß±=˘ ’Ô«±» 20-35 øfl¡À˘±ø˜È¬±À¬ı˛¬ı˛ ˜ÀÒ… Ô±Àfl¡º ¤˝◊√√ d¬¬ı˛Àfl¡ ›ÀÊ√±ÀÚ±ø¶£¬˚˛±¬ı˛

¬ıÀ˘º

3.6.1 ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ¸‘ø©Ü

’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘¬ı˛ à√∏C…±ÀÈ¬±ø¶£¬˚˛±¬ı˛ ’=À˘ ›ÀÊ√±Ú Î¬◊»¬Ûiß ˝√√˚˛º

à√∏C…±ÀÈ¬±ø¶£¬˚˛±¬ı˛ ’=À˘ ¬ı±˚˛≈¬ı˛ ’ø'¬ÀÊ√Ú ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ Œ˙±¯∏Ì fl¡À¬ı˛ ’ø'¬ÀÊ√Ú ¬Û¬ı˛˜±Ì≈ÀÓ¬

¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º
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”̧À «̊¬ı̨
O2 ———————— 2O .........(1)

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨

¤˝◊√√ ’ø'¬ÀÊ√Ú ¬Û¬ı˛˜±Ì≈ ’±Ìø¬ıfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¸±ÀÔ ˚≈q¡ ˝√√À˚˛ ›ÀÊ√±ÀÚ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

O2
* ¬ı± N2

*

O2 + O ————————→ O3 + (O2 ¬ı± N2) .........(2)

Œ˙±ø¯∏Ó¬ ˙øq¡ ¸•Ûiß ’Ì≈

2 Ú— ø¬ıøflË¡˚˛±˚˛ O2 ¬ı± N2 Ô±fl¡± õ∂À˚˛±Ê√Ú, ¤øÈ¬ ø¬ıøflË¡˚˛±Ê√±Ó¬ ˙øq¡ Œ˙±¯∏Ì fl¡À¬ı˛ ¤¬ı—

›ÀÊ√±ÚÀfl¡ àÔ±˚˛œ fl¡À¬ı˛º ¤ˆ¬±À¬ı Î¬◊»¬Ûiß ›ÀÊ√±Ú ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ Œ˙±¯∏Ì fl¡À¬ı˛ Ò√ı—¸ ˝√√À˚˛

˚±˚̨º

”̧À «̊¬ı̨
O3 ———————— O2 + O .........(3)

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨
O3 + O → 2O2 ......... (4)

¬ı±˚˛≈˜G¬À˘ ¤˝◊√√ˆ¬±À¬ı ›ÀÊ√±Ú ¸¬ı«é¬Ì ∆Ó¬¬ı˛œ ˝√√À26√ ¤¬ı— ø¬ıÀ˚±øÊ√Ó¬ ˝√√À26√, Ù¬À˘ ›ÀÊ√±ÀÚ¬ı˛

¸±˜…±¬ıàÔ± ¬ıÊ√±˚˛ Ô±Àfl¡º ¤˝◊√√ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ õ∂Ò±Ú ˆ”¬ø˜fl¡± ˝√√˘ ˜˝√√±˙”Ú… ŒÔÀfl¡ ’±·Ó¬ é¬øÓ¬fl¡±¬ı˛fl¡

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ Œ˙±¯∏Ì fl¡¬ı˛±º ¤‡Ú ¸±˜…±¬ıàÔ±˚˛ Ô±fl¡± ›ÀÊ√±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ Œ·À˘ ¸”À˚«¬ı˛

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¸¬ı˛±¸ø¬ı˛ ˆ”¬-¬Û‘Àá¬ ‰¬À˘ ’±¸À¬ı ¤¬ı— Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ Ê√œ¬ıÚ Ú©Ü ˝√√À¬ıº

3.6.2 ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ø¬ıÚø©Ü

Œflv¡±ø¬ı˛Ú Ó¬N  . Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ˙œÓ¬˘fl¡±¬ı˛fl¡ ¬ıd≈¬ ø˝√√¸±À¬ı Œ¬ı˛øÙË¬Ê√±À¬ı˛È¬±À¬ı˛, ˙œÓ¬Ó¬±¬Û øÚ ˛̊øLaÓ¬

˚ÀLa ¤¬ı— ¤À¬ı˛±À¸±˘ ∆Ó¬¬ı˛œÀÓ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º fl¡±¬ı«Ú, Ùv≈¬›ø¬ı˛Ú ¤¬ı— Œflv¡±ø¬ı˛Ú-‚øÈ¬Ó¬ Œ˚Ã··≈ø˘Àfl¡

Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ¬ıÀ˘º ¤˝◊√√ Œ˚Ã·¸˜”˝√√ ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨¬ı˛ ¡Z±¬ı˛± ø¬ıÚ©Ü ˝√√À˚˛ Œflv¡±ø¬ı˛Ú ¬Û¬ı˛˜±Ì≈

[ ≈̃q¡ ”̃̆ fl¡] Î¬◊»¬Ûiß fl¡À¬ı˛º ¤ ◊̋√√ Œflv¡±ø¬ı˛Ú ¬Û¬ı˛̃ ±Ì≈ ›ÀÊ√±Ú ’Ì≈Àfl¡ ˆ¬±„√√ÀÓ¬ ’Ú≈‚È¬fl¡ ø √̋√̧ ±À¬ı fl¡±Ê√ fl¡À¬ı˛º

”̧À «̊¬ı̨
CFCl3 (g) ———————— CFCl2 + Cl(g)

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨

O3 + Cl → ClO + O2

ClO + O → Cl + O2

≈̃q¡ Cl ¬Û¬ı˛˜±Ì≈ ¬Û≈Ú¬ı˛±˚˛ ›ÀÊ√±ÚÀfl¡ ’ø'¬ÀÊ√Ú ’Ì≈ÀÓ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ fl¡À¬ı˛º ¤˝◊√√ õ∂øflË¡˚˛± ‰¬˘ÀÓ¬
Ô±Àfl¡ ¤¬ı— ¤fl¡øÈ¬ Œflv¡±ø¬ı˛Ú ¬Û¬ı˛˜±Ì≈ øÚø©ç¡˚˛ ˝√√›˚˛±¬ı˛ ’±À· ˝√√±Ê√±¬ı˛ ˝√√±Ê√±¬ı˛ ›ÀÊ√±Ú ’Ì≈Àfl¡ Ò√ı—¸
fl¡À¬ı˛º
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Ú± ◊̋√√À√∏C±ÀÊ√Ú ’'¬± ◊̋√√Î¬ Ó¬N  . fl‘¡ø ∏̄fl¡±ÀÊ√ ¬ı˛±¸± ˛̊øÚfl¡ ¸±¬ı˛ ø˝√√¸±À¬ı õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛̃ ±ÀÌ Ú± ◊̋√√À√∏C±ÀÊ√Ú‚øÈ¬Ó¬

Œ˚Ã· ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º õ∂‰≈¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¸±¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘, Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± Î¬◊»¬Ûiß Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬

¬ı±Ó¬±À¸ Ú±˝◊√√À√∏C±ÀÊ√Ú ¤¬ı— Ú±˝◊√√ø√∏Cfl¡ ’'¬±˝◊√√ÀÎ¬ ø¬ıøù≠©Ü ˝√√˚˛º ¸±¬ı˛ ¬ı…Ó¬œÓ¬ ¬ı±Ó¬±À¸ Ú±˝◊√√À√∏C±ÀÊ√Ú

’'¬±˝◊√√Î¬¸˜”À˝√√¬ı˛ Î¬◊»¸ ˝√√˘ ’øÓ¬¸Ë¬ı ø¬ı˜±Ú¸˜”˝√√, ¤˝◊√√ ø¬ı˜±ÀÚ ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±Ì

NOx à√∏C…±ÀÈ¬±ø¶£¬˚˛±À¬ı˛ Â√øÎ¬ˇÀ˚˛ ¬ÛÀÎ¬ˇº ¤˝◊√√ Ú±˝◊√√À√∏C±ÀÊ√Ú ’'¬±˝◊√√Î¬¸˜”˝√√ ›ÀÊ√±ÚÀfl¡ Ò√ı—¸ fl¡À¬ı˛º

NO + O3 → NO2 + O2

NO + O2 → NO2 + O

NO2 + O3 → NO3 + O2

NO2 + O → NO + O2

NO3, NO2 õ∂ˆ‘¬øÓ¬ ˜”˘fl¡ ’Ó¬…z¬ ¸øflË¡˚˛ ¤¬ı— ¤À√¬ı˛ ’Ò«±˚˛≈fl¡±˘ √œ‚« ˝√√›˚˛±¬ı˛ Ù¬À˘ ›ÀÊ√±Ú

ø¬ıøù≠©Ü ˝√√›˚˛±¬ı˛ ˝√√±¬ı˛ ¬ı‘øX ¬Û±˚˛º ¤˝◊√√ øflË¡˚˛± ’øÚø«√©Üfl¡±˘ ¬Û˚«z¬ ‰¬˘ÀÓ¬ Ô±Àfl¡ ¤¬ı— ›ÀÊ√±Ú ’Ì≈¬ı˛

¸—‡…± fl¡˜ÀÓ¬ Ô±Àfl¡º

3.6.3 ›ÀÊ√±Ú d¬¬ı˛ é¬À˚˛¬ı˛ õ∂ˆ¬±¬ı

˜±Ú≈À¯∏¬ı˛ Î¬◊¬Û¬ı˛  . ›ÀÊ√±Ú d¬À¬ı˛ ›ÀÊ√±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡À˜ Œ·À˘ ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¸¬ı˛±¸ø¬ı˛

ˆ”¬¬Û‘Àá¬ ’±¬ÛøÓ¬Ó¬ ˝√√À¬ı, Ù¬À˘ ˆ”¬¬Û‘Àá¬¬ı˛ Ó¬±¬Û˜±S± ¬ı±Î¬ˇÀ¬ı ¤¬ı— QÀfl¡¬ı˛ fl¡…±Ú¸±¬ı˛› ¬ı±Î¬ˇÀ¬ıº

¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ÀÓ¬ ˙¬ı˛œ¬ı˛ Œ¬ı˙œø√Ú Î¬◊ij≈q¡ Ô±fl¡À˘ ˜±Ú≈À¯∏¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ Œ¬ı˛±·-õ∂øÓ¬À¬ı˛±Ò

é¬˜Ó¬± fl¡À˜ ˚±À¬ı, ˙±¬ı˛œø¬ı˛fl¡ ¬ı‘øX › ˜±Úø¸fl¡ ø¬ıfl¡±˙ ¬ı±Ò±õ∂±5 ˝√√À¬ıº

Î¬◊øæ√À√¬ı˛ Î¬◊¬Û¬ı˛  . ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ˆ”¬¬Û‘Àá¬ ’±¬ÛøÓ¬Ó¬ ˝√√›˚˛±¬ı˛ Ê√Ú… Î¬◊øæ√À√¬ı˛

¸±À˘±fl¡¸—Àù≠¯∏ õ∂øflË¡˚˛± fl¡˜À¬ı ¤¬ı— ˙À¸…¬ı˛ Î¬◊»¬Û±√Ú fl¡˜ ˝√√À¬ıº ˆ”¬¬Û‘Àá¬¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX¬ı˛ Ê√Ú…

˜±øÈ¬¬ı˛ ’±^«Ó¬± fl¡˜À¬ı, fl‘¡ø¯∏Àé¬ÀS Î¬◊»¬Û±√Ú fl¡˜À¬ıº

3.6.4 ›ÀÊ√±Ú d¬¬ı˛ ¬ı˛é¬±

›ÀÊ√±Ú d¬¬ı˛ Ò√ı—¸fl¡±¬ı˛œ Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«ÀÚ¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡ø˜À˚˛ ›ÀÊ√±Ú d¬¬ı˛ ¬ı˛é¬± fl¡¬ı˛± ˚±˚˛º

¬ıÓ«¬˜±ÀÚ Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ¬ı…¬ı˝‘√√Ó¬ ˝√√À26√ fl¡±¬ı˛Ì ¤À√¬ı˛ ŒÔÀfl¡ Œflv¡±ø¬ı˛Ú

˜”˘fl¡ øÚ·«Ó¬ ˝√√¬ı±¬ı˛ ¸yˆ¬±¬ıÚ± ŒÚ˝◊√√, ’±¬ı˛ Ó¬±˝◊√√ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ ø¬ıÚø©Ü› ˝}√√±¸ ¬Û±À¬ıº
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3.7  ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ fl¡À˚˛fl¡øÈ¬ ‚È¬Ú±

1930 ¸±À˘¬ı˛ øÎ¬À¸y¬ı¬ı˛ ˜±À¸ Œ¬ı˘øÊ√˚˛±À˜¬ı˛ ø˜Î¬◊¸ƒ Î¬◊¬ÛÓ¬…fl¡±˚˛ ø¬ı¯∏±q¡ ¸±˘øÙ¬Î¬◊¬ı˛±¸ ŒÒ“±˚˛±˙±˚˛

63 Ê√Ú ˜±Ú≈¯∏ õ∂±Ì ˝√√±ø¬ı˛À˚˛øÂ√À˘Ú ¤¬ı— õ∂±˚˛ 600 ˜±Ú≈¯∏ ’¸≈àÔ ˝√√À˚˛ ¬ÛÀÎ¬ˇøÂ√À˘Úº

1952 ¸±À˘¬ı˛ øÎ¬À¸y¬ı¬ı˛ ˜±À¸ ˘`¬ÀÚ ŒÒ“±˚˛±˙±¬ı˛ õ∂ˆ¬±À¬ı õ∂±˚˛ 4000 Œ˘±Àfl¡¬ı˛ ˜‘Ó≈¬… ˝√√˚˛º

1984 ¸±À˘¬ı˛ øÎ¬À¸y¬ı¬ı˛ ˜±À¸ ˆ¬±¬ı˛ÀÓ¬ ˜Ò…õ∂À√À˙¬ı˛ Œˆ¬±¬Û±˘ ˙˝√√À¬ı˛ ˝◊√√Î¬◊øÚ˚˛Ú fl¡±¬ı«±˝◊√√ÀÎ¬¬ı˛

fl¡œÈ¬Ú±˙fl¡ ∆Ó¬¬ı˛œ¬ı˛ fl¡±¬ı˛‡±Ú± ŒÔÀfl¡ ø¬ı¯∏±q¡ ·…±¸ ø˜Ô±˝◊√√˘ ’±˝◊√√À¸±¸±˚˛±ÀÚÀÈ¬¬ı˛ øÚ·«˜ÀÚ¬ı˛ Ù¬À˘ õ∂±˚˛

¬Û“±‰¬ ˝√±Ê√±À¬ı˛¬ı˛ Œ¬ı˙œ Œ˘±Àfl¡¬ı˛ ˜‘Ó≈¬… ˝√√˚˛º

1995 ¸±À˘ ·¬ı˛˜fl¡±À˘ ø‰¬fl¡±À·± ˙˝√√À¬ı˛ ¸¬ı≈Ê√‚À¬ı˛¬ı˛ õ∂ˆ¬±À¬ı õ∂±˚˛ 465 Ê√Ú ˜±Ú≈¯∏ õ∂±Ì ˝√√±¬ı˛±Úº

1986 ¸±À˘ ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ˝◊√√Î¬◊À¬ı˛±À¬Û¬ı˛ õ∂±˚˛ 30 ˝√√±Ê√±¬ı˛ ø˜ø˘ ˛̊Ú Œ˝√√"√√¬ı˛ ¬ıÚ±=˘ é¬øÓ¬¢∂d¬

√̋√̊ º̨

3.8  ¬ı±˚˛≈”√¯∏Ì øÚ˚˛LaÌ

¬ı±˚˛≈”√¯∏Ì øÚ˚˛LaÌ fl¡¬ı˛±¬ı˛ õ∂Ò±Ú Î¬◊¬Û±˚˛ ˝√√˘ ”√¯∏Ì ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±Ô«·≈ø˘¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡˜±ÀÚ± ¤¬ı—

Ó¬±À√¬ı˛ Î¬◊»¬Û±√Ú Œ¬ı˛±Ò fl¡¬ı˛±º ¬ıÎ¬ˇ ¬ıÎ¬ˇ ˙˝√√À¬ı˛ Œ˚‡±ÀÚ ’¸—‡… ˚±Ú¬ı±˝√√Ú ‰¬˘±‰¬˘ fl¡À¬ı˛ ¤¬ı— õ∂‰≈¬¬ı˛

fl¡˘fl¡±¬ı˛‡±Ú± ’±ÀÂ√ Œ¸‡±ÀÚ ¬ı±˚˛≈”√¯∏Ì øÚ˚˛LaÌ fl¡¬ı˛± ¸¬ıÀ‰¬À˚˛ Ê√¬ı˛≈¬ı˛œº ¬ı±˚˛≈”√¯∏Ì øÚ˚˛LaÌ fl¡¬ı˛±¬ı˛ fl¡À˚˛fl¡øÈ¬

¬ÛXøÓ¬ ÚœÀ‰¬ ’±À˘±‰¬Ú± fl¡¬ı˛± ˝√√˘º

˚±Ú¬ı±˝√√Ú ŒÔÀfl¡ øÚ·«Ó¬ ”√ø¯∏Ó¬ ·…±¸¸˜”˝√√Àfl¡ õ∂ÔÀ˜ Î¬◊“‰≈¬ Ó¬±¬Û˜±S±˚˛ õ≠±øÈ¬Ú±˜, ¬Û…±˘±øÎ¬˚˛±˜

õ∂ˆ‘¬øÓ¬ ’Ú≈‚È¬Àfl¡¬ı˛ ˜Ò… ø√À˚˛ ¬Û±Í¬±ÀÓ¬ ˝√√À¬ıº ¤¬ı˛ Ù¬À˘ ·…±¸ ø˜|ÀÌ Î¬◊¬ÛøàÔÓ¬ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛

¡Z±¬ı˛± Ú±˝◊√√À√∏C±ÀÊ√Ú ’'¬±˝◊√√Î¬¸˜”˝√√ ø¬ıÊ√±ø¬ı˛Ó¬ ˝√√À˚˛ Ú±˝◊√√À√∏C±ÀÊ√Ú › ’…±À˜±øÚ˚˛±˚˛ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º ¤¬ı˛¬Û¬ı˛

·…±¸¸˜”˝√√Àfl¡ ’øÓ¬ø¬ı˛q¡ ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ øÚÀfl¡˘, ’±˚˛¬ı˛Ì ¬ı± ˜…±e·±ÚœÊ√-¤¬ı˛ ’'¬±˝◊√√ÀÎ¬¬ı˛

˜Ò… ø√À˚˛ ¬Û±Í¬±ÀÓ¬ ˝√√À¬ıº ¤¬ı˛ Ù¬À˘ ·…±¸ ø˜|ÀÌ Î¬◊¬ÛøàÔÓ¬ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ ¤¬ı— ’Ú…±Ú…

˝√√±˝◊ÀE±fl¡±¬ı«Ú·≈À˘± fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ › Ê√˘œ˚˛ ¬ı±À©Û ¬Ûø¬ı˛ÌÓ¬ ˝√√À˚˛ ¬ı±Ó¬±À¸ ø˜À˙ ˚±À¬ıº

¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ ”√¯∏Ì ŒÔÀfl¡ ¬ı˛é¬± ¬Û±›˚˛±¬ı˛ õ∂Ò±Ú Î¬◊¬Û±˚˛ ˝√√˘ ¸±˘Ù¬±¬ı˛˜≈q¡ ;±˘±Úœ

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±º ¤Â√±Î¬ˇ± ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ Î¬◊»¬Ûiß ·…±¸Àfl¡ ¸øflË¡˚˛ ‰¬±¬ı˛Àfl¡±˘, Ó¬¬ı˛˘ ’…±À˜±øÚ˚˛±,

‰≈¬ÚÊ√À˘¬ı˛ ^¬ıÀÌ¬ı˛ ˜Ò… ø√À ˛̊ ’øÓ¬flË¡˜ fl¡ø¬ı˛À ˛̊› ¸±˘Ù¬±¬ı˛ Î¬± ◊̋√√’'¬± ◊̋√√Î¬ › ’Ú…±Ú… ”√ø ∏̄Ó¬ ·…±¸ Œ˙± ∏̄Ì

fl¡¬ı˛± ˚± ˛̊º
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·‘˝√√àÔ±˘œ › fl¡˘fl¡±¬ı˛‡±Ú±˚˛ fl¡˚˛˘±, fl¡±Í¬ õ∂ˆ‘¬øÓ¬ ;±˘±Úœ¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ Ó¬øÎ¬ˇ»˙øq¡,

Œ¸Ã¬ı˛˙øq¡ ˝◊√√Ó¬…±ø√¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı±øÎ¬ˇÀ˚˛ ”√¯∏Ì Œ¬ı˛±Ò fl¡¬ı˛± ˚±˚˛º

õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı‘é¬ Œ¬ı˛±¬ÛÌ fl¡À¬ı˛› ¬ı±˚˛≈”√¯∏Ì Œ¬ı˛±Ò fl¡¬ı˛± ˚±˚˛º fl¡±¬ı˛Ì Î¬◊øæ√√ ¬ı±˚˛≈ÀÓ¬ Î¬◊¬ÛøàÔÓ¬

˝√√±˝◊√√ÀE±ÀÊ√Ú ¸±˘Ù¬±˝◊√√Î¬, Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬¬ı±©Û, fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ Œ˙±¯∏Ì fl¡À¬ı˛ ¤¬ı— ¬ı±Ó¬±À¸

’ø'¬ÀÊ√Ú ¸¬ı˛¬ı¬ı˛±˝√√ fl¡À¬ı˛º

õ∂ ≈̊øq¡ø¬ı√…±¬ı˛ ’¢∂·øÓ¬¬ı˛ Ù¬À˘ ¬Û¬ı˛̃ ±Ì≈ ‰≈¬~œ¬ı˛ ’±¬ıÊ«√Ú± øÚ ˛̊LaÌ Ù¬˘õ∂ ”̧ √̋√À ˛̊ÀÂ√º ¤¬ı˛ Ù¬À˘ ¬ı±Ó¬±À¸

ŒÓ¬Ê√øàflË¬˚˛Ó¬±¬ı˛ õ∂ˆ¬±¬ı fl¡˜À¬ıº

õ∂øÓ¬¬ıÂ√¬ı˛ 4Í¬± Ê≈√Ú ø¬ıù´ ¬Ûø¬ı˛À¬ı˙ ø√¬ı¸ ¬Û±ø˘Ó¬ ˝√√À26√º Œ¬ıÓ¬±¬ı˛, ”√¬ı˛√˙«Ú ¤¬ı— ¸—¬ı±√¬ÛÀS

¬Ûø¬ı˛À¬ı˙”√¯∏Ì ¸•ÛÀfl«¡ ¸Ó¬fl«¡¬ı±Ó«¬± õ∂‰¬±ø¬ı˛Ó¬ ˝√√À26√º ˜±Ú≈¯∏ › ’Ú…±Ú… Ê√œÀ¬ı¬ı˛ Ê√œ¬ıÚÒ±¬ı˛±Àfl¡ ¸≈àÔ ¤¬ı—

¶§±ˆ¬±ø¬ıfl¡ fl¡¬ı˛ÀÓ¬ √̋√À˘ ”√̄ ∏Ì ≈̃øq¡¬ı˛ Œfl¡±ÀÚ± ø¬ıfl¡ä ŒÚ ◊̋√√º ¤ ◊̋√√ fl¡Ô±øÈ¬ Ó≈¬˘À˘ ¬Û‘øÔ¬ıœ ¤fl¡ø√Ú ¬ı¸¬ı±À¸¬ı˛

’À˚±·… ˝√√À ˛̊ Î¬◊Í¬À¬ıº

’±¬ı±¬ı˛ ¤È¬±› øÍ¬fl¡ Œ˚ ”√¯∏Ì ¸ˆ¬…Ó¬±¬ı˛ ’¢∂·øÓ¬¬ı˛ ¸Àe· ’e·±øe·ˆ¬±À¬ı ˚≈q¡, Ó¬±˝◊√√ ¤Àfl¡ ¸•Û”Ì«

¬ı&Ò fl¡¬ı˛± ’¸yˆ¬¬ıº Ó¬À¬ı ˝“√√…±, ¤Àfl¡ Ú”…ÚÓ¬˜ ˜±S±˚˛ Ú±ø˜À˚˛ ’±Ú±¬ı˛ Œ‰¬©Ü± fl¡¬ı˛± õ∂À˚˛±Ê√Úº ¬Û‘øÔ¬ıœ

Ê≈√ÀÎ¬ˇ Œ¸ Œ‰¬©Ü± ˝√√À26√, ¤¬ı— ’±˜±À√¬ı˛ ’ød¬ÀQ¬ı˛ ¶§±ÀÔ« Œ¸ Œ‰¬©Ü± ’¬ı…±˝√√Ó¬ ¬ı˛±‡± Î¬◊ø‰¬Ó¬º

’Ú≈˙œ˘Úœ—2

(a) øÓ¬ÚøÈ¬ ¢∂œÚ˝√√±Î¬◊¸ ·…±À¸¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

(b) Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«ÀÚ¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ’±Ê√fl¡±˘ Œfl¡±Úƒ ¬ı˛±¸±˚˛øÚfl¡ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛∑ Œfl¡Ú∑

(c) PAN-¤¬ı˛ ¬Û≈À¬ı˛± Ú±˜ fl¡œ∑

(d) Ó¬±Ê√˜˝√√À˘¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ fi8˘… Ú©Ü ˝√√À26√ fl¡œˆ¬±À¬ı∑

(e) ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±Ú fl¡œˆ¬±À¬ı Î¬◊»¬Ûiß ˝√√˚˛∑

3.9  ¸±¬ı˛±—˙

l ø¬ıù´¶§±àÔ… ¸—àÔ±¬ı˛ ˜ÀÓ¬ ¬Û‘øÔ¬ıœ¬ı˛ ¬ı± ˛̊≈̃ G¬À˘¬ı˛ ˜ÀÒ… é¬øÓ¬fl¡±¬ı˛fl¡ ¬Û√±Ô«̧ ”̃À˝√√¬ı˛ ‚Ú-¸øißÀ¬ı˙

˚‡Ú ˜±Ú≈¯∏ › Ó¬±¬ı˛ ¬Û±ø¬ı˛¬Û±øù´«Àfl¡¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¡±¬ı˛fl¡ ˝√√À˚˛ ›ÀÍ¬, Ó¬‡Ú Ó¬±Àfl¡ ¬ı±˚˛≈”√¯∏Ì

¬ıÀ˘
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l ¸ˆ¬…Ó¬±¬ı˛ ’¢∂·øÓ¬¬ı˛ ¸Àe· ”√¯∏ÀÌ¬ı˛ ‚øÚá¬ ¸•Ûfl«¡º Ó¬±˝◊√√ ”√¯∏Ì ¤Àfl¡¬ı±À¬ı˛ ¬ı&Ò fl¡¬ı˛± ¸yˆ¬¬ı

Ú˚˛, Ó¬À¬ı ¤Àfl¡ Ú”…ÚÓ¬˜ ˜±ÀÚ ¬ı˛±‡±¬ı˛ Œ‰¬©Ü± Ê√œ¬ı˜G¬À˘¬ı˛ ’ød¬ÀQ¬ı˛ ¶§±ÀÔ«˝◊√√ õ∂À˚˛±Ê√Ú

l ¬ı± ˛̊≈”√ ∏̄ÀÌ¬ı˛ Î¬◊»¸¸ ”̃̋ √√ ˝√√˘  . (i) õ∂±fl‘¡øÓ¬fl¡—’±À¢ü ˛̊ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±Ó¬, Â√S±fl¡¸ ”̃̋ √√, √±¬ı±Ú˘,

Ò”˘± › ˜±øÈ¬¬ı˛ fl¡Ì±¬ , (ii) ’õ∂±fl‘¡øÓ¬fl¡—fl¡˘fl¡±¬ı˛‡±Ú±, ŒÒ“±˚˛±, ø¬ı¯∏±q¡ ·…±¸¸˜”˝√√, ŒÓ¬Ê√øàflË¬˚˛

fl¡Ì± › ¬ı˛øù¨, Œ¬ÛÃ¬ı˛ ’±¬ıÊ«√Ú± ˝◊√√Ó¬…±ø√

l ¬ı±˚˛≈˜G¬À˘¬ı˛ ·…±¸œ˚˛ ”√¯∏Ìfl¡±¬ı˛œ ¬Û√±ÀÔ«¬ı˛ 60%˝◊√√ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬º ¤øÈ¬ ¬ı˛Àq¡¬ı˛ ¸Àe·

¸≈øàÔÓ¬ Ê√øÈ¬˘ Œ˚Ã· Î¬◊»¬Ûiß fl¡À¬ı˛º Ó¬±˝◊√√ ¬ı˛Àq¡¬ı˛ ’ø'¬ÀÊ√Ú ¢∂˝√√Ì › ¬Ûø¬ı˛¬ı˝√√Ì é¬˜Ó¬±

fl¡À˜ ˚± ˛̊

l fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ ’±À¸ õ∂Ò±ÚÓ¬– √˝√√Ú › ù´¸ÀÚ¬ı˛ Ù¬À˘º ¤¬ı˛ Ê√Ú… ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±À¬ı

¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Ó¬±¬Û˜±S± ¬ı±ÀÎ¬ˇ › Ê√À˘¬ı˛ ’•°Ó¬± ¬ı±ÀÎ¬ˇ

l ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ’±À¸ ¸±˘Ù¬±¬ı˛˚≈q¡ ;±˘±Úœ¬ı˛ √˝√√ÀÚ › ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ Ù¬À˘º ¤¬ı˛

õ∂ˆ¬±À¬ı Ù≈¬¸Ù≈¬À¸¬ı˛ Œ¬ı˛±· ¤˜Ú øfl¡ fl¡…±k±¬ı˛› ˝√√ÀÓ¬ ¬Û±À¬ı˛º ’•°¬ı‘ø©Ü ¸‘ø©ÜÀÓ¬› ¤¬ı˛ ˆ”¬ø˜fl¡±

’±ÀÂ√

l Ú±˝◊√√À√∏C±ÀÊ√Ú ’'¬±˝◊√√Î¬¸˜”˝√√ ’±À¸ ø¬ıøˆ¬iß ;±˘±Úœ¬ı˛ √˝√√ÀÚ, ø˙äÀé¬S ŒÔÀfl¡ ¬ı±˚˛≈ÀÓ¬ Ó¬øÎ¬ˇ»

Œ˜±é¬ÀÌ¬ı˛ Ù¬À˘º ¤¬ı˛ õ∂ˆ¬±À¬ı Ù≈¬¸Ù≈¬À¸¬ı˛ Œ¬ı˛±· › ’•°¬ı‘ø©Ü ‚ÀÈ¬, Î¬◊øæ√À√¬ı˛ ¬ı‘øX ¬ı˛≈X

√̋√̊ ˛

l Á¡Î¬ˇ, ’¢ü≈…»¬Û±Ó¬, ø˙äÀé¬S, ‡øÚ ◊̋√√Ó¬…±ø√ ŒÔÀfl¡ ¬ıd≈¬fl¡Ì± ¬ı± ˛̊≈̃ G¬À˘ ’±À¸º ¤ÀÓ¬ ‰¬ «̃À¬ı˛±·,

¶ß±˚˛ø¬ıfl¡ Œ¬ı˛±· › Ù≈¬¸Ù≈¬À¸¬ı˛ é¬øÓ¬ ˝√√˚˛, ’ÀÚfl¡ ¸˜˚˛ ¤˝◊√√ é¬øÓ¬ õ∂±Ì±z¬fl¡¬ı˛ ˝√√À˚˛ ›ÀÍ¬

l ¸¬ı≈Ê√‚¬ı˛ õ∂ˆ¬±¬ı õ∂±fl‘¡øÓ¬fl¡ ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ ¤fl¡øÈ¬ Î¬◊À~‡À˚±·… ‚È¬Ú±º ¬ı±Ó¬±À¸ CO2, CO,

N2, Ê√˘œ˚˛ ¬ı±©Û õ∂ˆ‘¬øÓ¬ ’z¬¬ı˛fl¡ ¬Û√±ÀÔ«¬ı˛ ‚øÈ¬Ó¬ Œ¬ı©ÜÚœ ¤¬ı˛ Ê√Ú… √±˚˛œº ¤¬ı˛ õ∂ˆ¬±À¬ı

Ó¬±¬Û˜±S± ¬ı‘øX ¬Û±˚˛, Ê√˘Ó¬À˘¬ı˛ Î¬◊2‰¬Ó¬± ¬ı‘øX ¬Û±˚˛, Ê√˘‰¬ÀflË¡¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú ‚ÀÈ¬ ¤¬ı— Ó¬±¬ı˛

Ù¬À˘ Ê√œ¬ı˜G¬˘œ é¬øÓ¬¢∂d¬ ˝√√˚˛º Œ¸Ã¬ı˛˙øq¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı±øÎ¬ˇÀ˚˛ ¤ ¸˜¸…±¬ı˛ øÚ˚˛LaÌ ¸yˆ¬¬ı

l ’•°¬ı‘ø©Ü ‚ÀÈ¬ ¬ı‘ø©Ü¬ı˛ Ê√À˘ ’•° (H2SO4, HNO3, HCl ˝◊√√Ó¬…±ø√]-¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬º ¤¬ı˛

õ∂ˆ¬±À¬ı ˙¸… Î¬◊»¬Û±√ÀÚ ø¬ı‚Æ ‚ÀÈ¬, Œ¸ÃÒ±¬ıø˘ é¬øÓ¬¢∂àÔ ˝√√˚˛, ¬ı±d≈¬Ó¬ÀLa¬ı˛ ÒÀ˜«¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú

˝√√˚˛, ˜±Ú≈¯∏ › ’Ú…±Ú… Ê√œÀ¬ı¬ı˛ ˜ÀÒ… Ú±Ú± Œ¬ı˛±À·¬ı˛ õ∂±≈√ˆ«¬±¬ı Œ√‡± ˚±˚˛
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l Ê√œ¬ı±ù¨ ;±˘±Úœ, ·±øÎ¬ˇ¬ı˛ ŒÒ“±˚˛± › ø¬ıøˆ¬iß ·…±À¸¬ı˛ ˜ÀÒ… ¸”˚«±À˘±Àfl¡¬ı˛ õ∂ˆ¬±À¬ı ’±À˘±fl¡-

¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±˚˛ ŒÒ“±˚˛±˙± ¸‘ø©Ü ˝√√˚˛º Ò”ø˘fl¡Ì± › ¸±˘Ù¬±¬ı˛ Œ˚Ã·¸˜”˝√√› ¤ÀÓ¬ ’—˙¢∂˝√√Ì

fl¡À¬ı˛º ¤¬ı˛ õ∂ˆ¬±À¬ı õ∂±ÌœÀ√¬ı˛ Ú±Ú±¬ı˛fl¡˜ Œ¬ı˛±· √̋√̊ ˛, Î¬◊øæ√√› Œ¬ı˛±·¢∂àÔ √̋√̊ ˛ ¤¬ı— ˙¸… √̋√±øÚ ‚ÀÈ¬

l ¬ı±˚˛≈˜G¬À˘¬ı˛ à√∏C…±ÀÈ¬±ø¶£¬˚˛±¬ı˛ ’=À˘ ¸”À˚«¬ı˛ ŒÔÀfl¡ ’±·Ó¬ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨¬ı˛ õ∂ˆ¬±À¬ı

’ø'¬ÀÊ√Ú Ó¬±¬ı˛ ¬ı”̨¬ÛÀˆ¬√ ›ÀÊ√±ÀÚ ¬Ûø¬ı˛ÌÓ¬ ˝√√ ˛̊º ¤ ◊̋√√ ›ÀÊ√±Ú d¬¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ õ∂øÓ¬˝√√Ó¬

fl¡À¬ı˛º ˙œÓ¬fl¡ ·…±¸ ¬ı± ¤À¬ı˛±À¸±À˘¬ı˛ ’Ú…Ó¬˜ Î¬◊¬Û±√±Ú ø √̋√̧ ±À¬ı ¬ı…¬ı ‘̋√√Ó¬ Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«ÀÚ¬ı˛

ø¬ıÀ˚˛±Ê√Ú ŒÔÀfl¡ Î¬◊æ≈√Ó¬ Œflv¡±ø¬ı˛Ú ˜≈q¡ ˜”˘fl¡ ›ÀÊ√±ÚÀfl¡ é¬˚˛ fl¡À¬ı˛ ›ÀÊ√±Ú d¬À¬ı˛ ·Ó«¬

fl¡À¬ı˛ ŒÙ¬À˘º ¤¬ı˛ ˜Ò… ø√À˚˛ ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¬Û‘øÔ¬ıœ¬Û‘Àá¬ ’¬ı±ÀÒ õ∂À¬ı˙ fl¡À¬ı˛

¬ı±d≈¬Ó¬ÀLa¬ı˛ Î¬◊¬Û¬ı˛ é¬øÓ¬fl¡¬ı˛ õ∂ˆ¬±¬ı ŒÙ¬À˘º Œflv¡±ø¬ı˛Ú‚øÈ¬Ó¬ Œ˚ÃÀ·¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı&Ò fl¡À¬ı˛ ¤

¸˜¸…±¬ı˛ ¸˜±Ò±Ú ¸yˆ¬¬ı

l ¬ı±˚˛≈”√¯∏ÀÌ¬ı˛ Ù¬À˘ ¤fl¡±øÒfl¡ Œé¬ÀS ø¬ıøˆ¬iß Œ˘±fl¡±˘À˚˛¬ı˛ ¬ı…±¬Ûfl¡ é¬øÓ¬ ˝√√À˚˛ÀÂ√º 1930 ¸±À˘

Œ¬ı˘øÊ√˚˛±À˜¬ı˛ ø˜Î¬◊¸ƒ Î¬◊¬ÛÓ¬…fl¡±˚˛, 1952 ¸±À˘ ˘`¬ÀÚ, 1984-ŒÓ¬ ˆ¬±¬ı˛Ó¬¬ıÀ¯∏«¬ı˛ Œˆ¬±¬Û±À˘,

1986-ŒÓ¬ ˝◊√√Î¬◊À¬ı˛±À¬Û¬ı˛ ¬ıÚ±=À˘ › 1995-¤ ’±À˜ø¬ı˛fl¡±¬ı˛ ø‰¬fl¡±À·± ˙˝√√À¬ı˛ Î¬◊À~‡… ¬ı…±¬Ûfl¡

é¬øÓ¬¬ı˛ ˝◊√√øÓ¬˝√√±¸ ˝√√À˚˛ ’±ÀÂ√

l ¸±¬ı˛± ¬Û‘øÔ¬ıœ Ê≈√ÀÎ¬ˇ ¬ı±˚˛≈”√¯∏Ì fl¡˜±ÀÓ¬ õ∂À‰¬©Ü± ‰¬±ø˘À˚˛ ‰¬À˘ÀÂ√Ú ø¬ı:±Úœ › ¬Ûø¬ı˛À¬ı˙ø¬ı√ƒ¬ı˛±º

ˆ¬±¬ı˛Ó¬¬ı¯∏«› ø¬ÛøÂ√À˚˛ ŒÚ˝◊√√º

3.10  ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ¬ı±˚˛≈”√¯∏Ì fl¡±Àfl¡ ¬ıÀ˘∑

2. ¬ı±˚˛≈¬ı˛ õ∂Ò±Ú õ∂Ò±Ú ”√¯∏Ìfl¡±¬ı˛œ ¬Û√±Ô«·≈ø˘¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

3. ¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì fl¡Ó¬∑

4. ¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ Î¬◊»¸ fl¡œ fl¡œ∑

5. fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ fl¡œˆ¬±À¬ı Ê√œÀ¬ı¬ı˛ é¬øÓ¬ fl¡À¬ı˛∑

6. Ò”˜¬Û±˚˛œÀ√¬ı˛ ¬ı˛Àq¡ fl¡±¬ı«ø¶®ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Œfl¡Ú∑

7. ˜ø˝√√˘±À√¬ı˛ Ò”˜¬Û±Ú fl¡¬ı˛± Î¬◊ø‰¬Ó¬ Ú˚˛ Œfl¡Ú∑

8. ¬ı±˚˛≈˜G¬À˘ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ Î¬◊»¸ fl¡œ fl¡œ∑
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9. ¬ı±˚˛≈˜G¬À˘ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ Î¬◊»¸ fl¡œ fl¡œ∑

10. ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ fl¡œˆ¬±À¬ı Ê√œÀ¬ı¬ı˛ é¬øÓ¬ fl¡À¬ı˛∑

11. ¬ı±˚˛≈˜G¬À˘¬ı˛ Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ Î¬◊»¸ fl¡œ fl¡œ∑

12. Ê√œ¬ıÀ√À˝√√¬ı˛ Î¬◊¬Û¬ı˛ Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

13. ¬ı±˚˛≈˜G¬À˘ Ò≈ø˘fl¡Ì±¬ı˛ Î¬◊»¸ › Ó¬±¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

14. ¢∂œÚ˝√√±Î¬◊̧  ·…±¸·≈À˘± fl¡œ fl¡œ∑

15. ’•°¬ı‘ø©Ü fl¡œˆ¬±À¬ı ‚ÀÈ¬∑

16. ’•°¬ı‘ø©Ü¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı·≈ø˘ ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

17. ’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ŒÒ“±˚˛±˙± ¬ı˘ÀÓ¬ fl¡œ ¬ı≈Á¡±˚˛∑

18. Ê√œ¬ıÀ√À˝√√¬ı˛ Î¬◊¬Û¬ı˛ ’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ŒÒ“±˚˛±˙±¬ı˛ õ∂ˆ¬±¬ı ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

19. ¬ı±˚˛≈˜G¬À˘ fl¡œˆ¬±À¬ı ›ÀÊ√±Ú d¬¬ı˛ ¸‘©Ü ˝√√˚˛∑

20. ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ õ∂Ò±Ú ˆ”¬ø˜fl¡± fl¡œ∑

21. ›ÀÊ√±Ú d¬¬ı˛ é¬À˚˛¬ı˛ õ∂ˆ¬±¬ı ¸—Àé¬À¬Û ’±À˘±‰¬Ú± fl¡¬ı˛≈Úº

3.11  Î¬◊M√√¬ı˛˜±˘±

’Ú≈̇ œ˘Úœ—1

(a) fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬, Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬, ¬ı±˘≈fl¡± fl¡Ì±º

(b) ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˚˛≈˜G¬À˘¬ı˛ ˜ÀÒ… é¬øÓ¬fl¡±¬ı˛fl¡ ¬Û√±ÀÔ«¬ı˛ ‚Ú ¸˜±À¬ı˙ ˚‡Ú Ê√œ¬ı˜G¬À˘¬ı˛ ¬ÛÀé¬

é¬øÓ¬fl¡±¬ı˛fl¡ ˝√√˚˛, Ó¬‡Ú Ó¬±Àfl¡ ¬ı±˚˛≈”√¯∏Ì ¬ı˘± ˝√√˚˛º

(c) fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ ¬ı˛Àq¡¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¸Àe· ¸≈øàÔÓ¬ Ê√øÈ¬˘ Î¬◊»¬Ûiß fl¡À¬ı˛, Ó¬±¬ı˛ Ù¬À˘

¬ı˛Àq¡¬ı˛ ’ø'¬ÀÊ√Ú ¢∂˝√√Ì › ¬Ûø¬ı˛¬ı˝√√Ì é¬˜Ó¬± fl¡À˜ ˚±˚˛º

(d) Ú±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬, 3NO2 + H2O = 2HNO3 + NO

(e) ’…±¸ƒÀ¬ı¸ƒÈ¬¸ƒ ·≈“Î¬ˇ±º

(f) ¸”Ñ ¬ı±˘≈fl¡± fl¡Ì±º
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’Ú≈̇ œ˘Úœ—2

(a) fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬, ø˜ÀÔÚ, Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬

(b) Ùv≈¬›À¬ı˛±fl¡±¬ı«Úº Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ŒÔÀfl¡ Œ˚ Œflv¡±ø¬ı˛Ú ≈̃q¡ ”̃̆ fl¡ Î¬◊»¬Ûiß √̋√̊ ˛ Ó¬± ◊̋√√ ›ÀÊ√±ÀÚ¬ı˛

ø¬ıÀ˚˛±Ê√ÀÚ ’Ú≈‚È¬Àfl¡¬ı˛ fl¡±Ê√ fl¡À¬ı˛º Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ¤˝◊√√ Œflv¡±ø¬ı˛Ú ˜≈q¡˜”˘fl¡ ·Í¬ÀÚ¬ı˛

’¬ıfl¡±˙ Ô±Àfl¡ Ú±º C—F ¬ı&Ò ¸≈øàÔÓ¬Ó¬¬ı˛ ˝√√›˚˛±˚˛ Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ¸˝√√ÀÊ√ ø¬ıøù≠©Ü ˝√√˚˛ Ú±º

(c) ¬Û±¬ı˛ø'¬’…±ø¸È¬± ◊̋√√̆  Ú± ◊̋√√À√∏CÈ¬º

(d) ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ › Ê√À˘ ^¬ıœˆ”¬Ó¬ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ ^¬ıÀÌ¬ı˛ ¸Àe· ø¬ıøflË¡˚˛±˚˛ ˜±À¬ı«˘

[fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬] é¬˚˛õ∂±5 ˝√√˚˛ ¤¬ı— Ù¬À˘ ¤¬ı˛ fi8˘… › ˜¸‘ÌÓ¬± ˝}√√±¸ ¬Û±˚˛º

(e) ¸”˚« ŒÔÀfl¡ ’±·Ó¬ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¬ı±˚˛≈˜G¬À˘¬ı˛ ’ø'¬ÀÊ√ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ¬ÛÀÎ¬ˇº Ó¬‡Ú

’ø'¬ÀÊ√ÀÚ¬ı˛ ¤fl¡±—˙ ›ÀÊ√±Ú ¬ı˛”¬ÛÀˆ¬À√ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º

hν

3O2   2O3

¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. Œ˚ ¸fl¡˘ ¬Û√±Ô« › ˙øq¡ ¬ıÊ«√… ¬Û√±Ô« ø˝√√¸±À¬ı ˜±Ú≈¯∏ ¬Ûø¬ı˛Ó¬…±· fl¡À¬ı˛ ˚±¬ı˛± ¬Ûø¬ı˛À¬ıÀ˙¬ı˛

Î¬◊¬Û¬ı˛ é¬øÓ¬fl¡±¬ı˛fl¡ ¬Ûø¬ı˛¬ıÓ«¬Ú ¸±ÒÚ fl¡À¬ı˛ Ó¬±˝√√±Àfl¡ ”√¯∏Ì ¬ıÀ˘º ø¬ıù´¶§±àÔ… ¸—àÔ±¬ı˛ ˜ÀÓ¬ ¬Û‘øÔ¬ıœ¬ı˛

¬ı± ˛̊≈̃ G¬À˘¬ı˛ ˜ÀÒ… é¬øÓ¬fl¡±¬ı˛fl¡ ¬Û√±ÀÔ«¬ı˛ ‚Ú ¸˜±À¬ı˙ ˚‡Ú ˜±Ú≈̄ ∏ › Ó¬±¬ı˛ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¡±¬ı˛fl¡

˝√√˚˛ Ó¬‡Ú Ó¬±Àfl¡ ¬ı±˚˛≈”√¯∏Ì ¬ıÀ˘º

2. ¬ı±˚˛≈”√¯∏Ìfl¡±¬ı˛œ ¬õ∂Ò±Ú õ∂Ò±Ú ¬Û√±Ô«·≈ø˘ ˝√√˘ (i) ø¬ıøˆ¬iß ·…±¸ Œ˚˜Ú ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬,

fl¡±¬ı«Ú ˜ÀÚ±'¬± ◊̋√√Î¬, fl¡±¬ı«Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬, Ú± ◊̋√√À√∏C±ÀÊ√Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬ ◊̋√√Ó¬…±ø√¬ , (ii) ŒÓ¬Ê√øàflË¬ ˛̊ ·…±¸ Œ˚˜Ú

¬ı˛…±Î¬Ú¬ , (iii) Ò”ø˘fl¡Ì±, ¸œ¸±¬ı˛ fl¡Ì±, ŒÒ“±˚˛±˙± ˝◊√√Ó¬…±ø√º

3. ¬ı±˚˛≈˜G¬˘ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì 0.1-0.12 ppm.

4. õ∂±fl‘¡øÓ¬fl¡ õ∂øflË¡˚˛± ˚Ô± ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛, ¬ı<ø¬ı≈√…»¬Û±ÀÓ¬¬ı˛ ¸˜˚˛ fl¡±¬ı«Ú

˜ÀÚ±'¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛º ¤Â√±Î¬ˇ± Œ˜±È¬¬ı˛·±øÎ¬ˇ ŒÔÀfl¡, ∆Ê√¬ı ¬Û√±ÀÔ«¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘, ø¬ıøˆ¬iß ø˙ä Œ˚˜Ú

Œ˘Ã˝√√-˝◊√√¶Û±Ó¬ ø˙ä, fl¡˚˛˘±ø˙ä õ∂ˆ‘¬øÓ¬ÀÓ¬ ¬ı…¬ı˝√√±Ó¬ ‰≈¬~œ ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬

Î¬◊»¬Ûiß ˝√√˚˛º
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5. õ∂ù´±À¸¬ı˛ ¸˜˚˛ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ Ê√œ¬ıÀ√À˝√√ õ∂À¬ı˙ fl¡¬ı˛À˘, ¬ı˛Àq¡¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¸Àe·

˚≈q¡ ˝√√À˚˛ fl¡±¬ı«ø'¬ø˝√√À˜±À¢≠±ø¬ıÚ Î¬◊»¬Ûiß fl¡À¬ı˛, Ù¬À˘ ¬ı˛Àq¡¬ı˛ ’ø'¬ÀÊ√Ú ¬ı˝√√Ú é¬˜Ó¬± ˝}√√±¸ ¬Û±˚˛ ¤¬ı—

’ø'¬ÀÊ√ÀÚ¬ı˛ ’ˆ¬±À¬ı Ê√œÀ¬ı¬ı˛ ˜‘Ó≈¬… ‚ÀÈ¬º

6. ø¸·±À¬ı˛ÀÈ¬¬ı˛ ŒÒ“±˚˛±˚˛ 400-500 ppm fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ Ô±Àfl¡º Ò”˜¬Û±ÀÚ¬ı˛ ¸˜˚˛

Ò”˜¬Û±˚˛œÀ√¬ı˛ ˙¬ı˛œÀ¬ı˛ fl¡±¬ı«Ú ˜ÀÚ±'¬±˝◊√√Î¬ õ∂À¬ı˙ fl¡À¬ı˛ ¤¬ı— ¬ı˛Àq¡¬ı˛ ø˝√√À˜±À¢≠±ø¬ıÀÚ¬ı˛ ¸Àe· ˚≈q¡ ˝√√À˚˛

fl¡±¬ı«ø'¬ø˝√√À˜±À¢≠±ø¬ıÚ ∆Ó¬¬ı˛œ fl¡À¬ı˛º

7. Ò”˜¬Û±ÀÚ¬ı˛ Ù¬À˘ ˜ø˝√√˘±À√¬ı˛ ·ˆ«¬Ò±¬ı˛Ì é¬˜Ó¬± ˝}√√±¸ ¬Û±˚˛, ·ˆ«¬¬ıÓ¬œ ˜ø˝√√˘±¬ı˛ ’¸˜À˚˛ ¸z¬±Ú

õ∂¸¬ı ¤¬ı— ø¬ıfl¡˘±e· ø˙˙≈ õ∂¸À¬ı¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º

8. fl¡˚˛˘± › ‡øÚÊ√ ŒÓ¬À˘¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ ¬ı±˚˛≈˜G¬À˘ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛

Î¬◊»¬ÛøM√√ ˝√√ ˛̊º

9. ’¢ü≈…»¬Û±ÀÓ¬¬ı˛ Ù¬À˘ õ∂±˚˛ 67 ˙Ó¬±—˙ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ¬ı±˚˛≈ÀÓ¬ Î¬◊ij≈q¡ ˝√√˚˛º ¤Â√±Î¬ˇ±

Ê√œ¬ı±ù¨ ;±˘±Úœ¬ı˛ √˝√√ÀÚ, Ò±Ó≈¬ øÚ©®±˙ÀÚ, ·±øÎ¬ˇ¬ı˛ ŒÒ“± ˛̊± ŒÔÀfl¡, ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ ∆Ó¬¬ı˛œ¬ı˛ fl¡±¬ı˛‡±Ú±

ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√Î¬ ·…±¸ ¬ı±˚˛≈˜G¬À˘ ’±À¸º

10. ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛ õ∂ˆ¬±À¬ı ù´±¸Ú±˘œÀÓ¬ ’¶§ød¬ › ¬ı±˚˛≈ ‰¬˘±‰¬À˘ ¬ı“±Ò±¬ı˛ ¸‘ø©Ü ˝√√˚˛º

¤¬ı˛ Ù¬À˘ ˝“√√±¬Û±Úœ, ù´±¸fl¡©Ü õ∂ˆ‘¬øÓ¬ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û¸·« Œ√‡± ˚±˚˛º ¬ı±˚˛≈ÀÓ¬ ¸±˘Ù¬±¬ı˛ Î¬±˝◊√√’'¬±˝◊√√ÀÎ¬¬ı˛

¬Ûø¬ı˛˜±Ì ¬ı‘øX Œ¬ÛÀ˘ Ù≈¬¸Ù≈¬À¸ fl¡…±k±¬ı˛ ˝√√›˚˛±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º

11. ˚±Ú¬ı±˝√√Ú øÚ·«Ó¬ ¬ıÊ«√… ŒÒ“±˚˛±, Ú±˝◊√√À√∏C±ÀÊ√Ú‚øÈ¬Ó¬ Œ˚ÃÀ·¬ı˛ √˝√√Ú, ˙øq¡ Î¬◊»¬Û±√Ú Œfl¡f õ∂ˆ‘¬øÓ¬

Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ ·…±À¸¬ı˛ õ∂Ò±Ú Î¬◊»¸º

12. ¬ı± ˛̊≈̃ G¬À˘ Ú± ◊̋√√À√∏C±ÀÊ√Ú Î¬± ◊̋√√’'¬± ◊̋√√ÀÎ¬¬ı˛ ¬Ûø¬ı˛̃ ±Ì ¬ı‘øX Œ¬ÛÀ˘ øÚÎ¬◊À˜±øÚ ˛̊±, ù´±¸fl¡©Ü Ù≈¬¸Ù≈¬À¸

fl¡…±k±¬ı˛ õ∂ˆ‘¬øÓ¬ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

Œ¬ı˙œ ·±Ï¬ˇÀQ¬ı˛ Ú±˝◊√√À√∏C±ÀÊ√Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ Î¬◊øæ√À√¬ı˛ ¸±À˘±fl¡¸—Àù≠À¯∏¬ı˛ ˝√√±¬ı˛ fl¡˜±˚˛, Î¬◊øæ√À√¬ı˛ ¬ı‘øX

Œ¬ı˛±Ò fl¡À¬ı˛º

13. õ∂±fl‘¡øÓ¬fl¡ Î¬◊¬Û±À˚˛ Œ˚˜Ú ’±À¢ü˚˛ø·ø¬ı˛¬ı˛ ’¢ü≈…»¬Û±Ó¬, ¸±˝◊√√Àflv¡±Ú, È¬ÀÚ«ÀÎ¬± õ∂ˆ‘¬øÓ¬ ŒÔÀfl¡ õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ Ò≈ø˘fl¡Ì± ¬ı±˚˛≈ÀÓ¬ ’±À¸º ¤Â√±Î¬ˇ± Ò±Ó≈¬ ¬Ûø¬ı˛À˙±ÒÚ Œfl¡f, ;±˘±Úœ¬ı˛ √˝√√Ú, Ó¬±¬Ûø¬ı≈√…» Œfl¡f

ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ò≈ø˘fl¡Ì± ¬Û‘øÔ¬ıœ¬ı˛ ¬ı±˚˛≈˜G¬À˘ ’±À¸º

é¬øÓ¬fl¡±¬ı˛fl¡ õ∂ˆ¬±¬ı – ù´±¸Ú±˘œ¬ı˛ ˜±Ò…À˜ ¸œ¸±¬ı˛ fl¡Ì± ˙¬ı˛œÀ¬ı˛ õ∂À¬ı˙ fl¡¬ı˛À˘ ¶ß±˚˛ø¬ıfl¡ ∆¬ıfl¡˘…

Œ√‡± ˚±˚˛, ¬ı˛Àq¡ Œ˘±ø˝√√Ó¬ ¬ı˛øq¡fl¡øÌfl¡±¬ı˛ Î¬◊»¬Û±√Ú ˝}√√±¸ fl¡À¬ı˛º ¤Â√±Î¬ˇ± ù´±¸õ∂ù´±À¸¬ı˛ ¸˜˚˛ ø¸ø˘fl¡±

˙¬ı˛œÀ¬ı˛ õ∂À¬ı˙ fl¡¬ı˛À˘ √œ‚«àÔ±˚˛œ ø¸ø˘Àfl¡±ø¸¸ƒ Œ¬ı˛±· Œ√‡± ˚±˚˛º
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14. Œ˚ ¸˜d¬ ·…±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Ê√Ú… ¬ı±˚˛≈˜G¬À˘ ¢∂œÚ˝√√±Î¬◊¸ øflË¡˚˛± ¸—‚øÈ¬Ó¬ ˝√√˚˛, Ó¬±À√¬ı˛

¢∂œÚ˝√√±Î¬◊¸ ·…±¸ ¬ı˘± ˝√√˚˛º fl¡±¬ı«Ú Î¬±˝◊√√’'¬±˝◊√√Î¬ õ∂Ò±Ú ¢∂œÚ˝√√±Î¬◊¸ ·…±¸º ¤Â√±Î¬ˇ± Ê√˘œ˚˛ ¬ı±©Û, ø˜ÀÔÚ,

Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú (CFC), Ú±˝◊√√√∏C±¸ ’'¬±˝◊√√Î¬ õ∂ˆ‘¬øÓ¬ õ∂Ò±Ú õ∂Ò±Ú ¢∂œÚ˝√√±Î¬◊¸ ·…±¸¸˜”˝√√º

15. Ê√œ¬ı±ù¨ ‚øÈ¬Ó¬ ;±˘±Úœ¬ı˛ √˝√√ÀÚ¬ı˛ Ù¬À˘ ¬ı±˚˛≈˜G¬À˘ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ SO2 ·…±¸ øÚ·«Ó¬

˝√√˚˛º ˝◊√√˝√√± ¬ı±Ó¬±À¸ Î¬◊¬ÛøàÔÓ¬ Ê√˘œ˚˛ ¬ı±À©Û¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¡À¬ı˛ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ (H2SO4)

Î¬◊»¬Ûiß fl¡À¬ı˛º ¤Â√±Î¬ˇ± ¬ı± ˛̊≈ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ Ú± ◊̋√√À√∏C±ÀÊ√Ú Î¬± ◊̋√√’'¬± ◊̋√√Î¬ Ê√À˘¬ı˛ ¸ø˝√√Ó¬ ø¬ıøflË¡ ˛̊± fl¡À¬ı˛ Ú± ◊̋√√√ø√∏Cfl¡

’…±ø¸Î¬ Î¬◊»¬Ûiß fl¡À¬ı˛º ¬ı±˚˛≈ÀÓ¬ Î¬◊»¬Ûiß H2SO4 ’…±ø¸Î¬ › HNO3 ’…±ø¸Î¬ ¬ı‘ø©Ü¬ı˛ Ê√À˘¬ı˛ ¸ø˝√√Ó¬

ø˜À˙ ’•°¬ı‘ø©Ü¬ı˛”À¬Û ¬Û‘øÔ¬ıœ¬ı˛ ¬ı≈Àfl¡ ’±¬ÛøÓ¬Ó¬ ˝√√˚˛º

16. ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ ˜‘øM√√fl¡±¬ı˛ pH ˝}√√±¸ ¬Û±˚˛, Ù¬À˘ ˜‘øM√√fl¡±¬ı˛ Î¬◊»¬Û±√Ú é¬˜Ó¬± ˝}√√±¸ ¬Û±˚˛ ¤¬ı—

¬ı±d≈¬Ó¬±øLafl¡ ’¸±À˜…¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¤Â√±Î¬ˇ± ’•°¬ı‘ø©Ü¬ı˛ Ù¬À˘ àÔ±¬ÛÓ¬…ø˙ä, ˜Ú≈À˜KI◊ õ∂ˆ‘¬øÓ¬¬ı˛ ¬ı…±¬Ûfl¡

é¬˚˛œˆ¬¬ıÚ ‚ÀÈ¬º

17. ”̧À «̊¬ı˛ ’±À˘±¬ı˛ õ∂ˆ¬±À¬ı ¬ı± ˛̊≈ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ Ú± ◊̋√√À√∏C±ÀÊ√ÀÚ¬ı˛ ’'¬± ◊̋√√Î¬¸ ”̃̋ √√ ¤¬ı— √̋√± ◊̋√√ÀE±fl¡±¬ı«ÀÚ¬ı˛

¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±˚˛ ›ÀÊ√±Ú, ’…±˘øÎ¬˝√√±˝◊√√Î¬, øfl¡ÀÈ¬±Ú, PAN ¤¬ı— ∆Ê√¬ı ¬Û±¬ı˛'¬±˝◊√√Î¬ õ∂ˆ‘¬øÓ¬¬ı˛ ¸‘ø©Ü

˝√√˚˛º ¤˝◊√√¸fl¡˘ ”√ø¯∏Ó¬ ¬Û√±Ô«¸˜”˝√√ ¬ı±˚˛≈˜G¬À˘ ø˜À˙ ’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ŒÒ“±˚˛±˙±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

18. ŒÒ“±˚˛±˙±¬ı˛ Î¬◊¬ÛøàÔÓ¬ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ø¬ı¯∏±q¡ Œ˚Ã· Œ˚˜Ú ’…±˘øÎ¬˝√√±˝◊√√Î¬, ’…±ÀflË¡±˘œÚ,

¬Û±¬ı˛’'¬± ◊̋√√̆  Ú± ◊̋√√À√∏CÈ¬ Œ‰¬±À‡¬ı˛ ’¶§ød¬ ¬ı± ;±˘±¬ı˛ ‘̧ø©Ü fl¡À¬ı˛º ¤Â√±Î¬ˇ± ¬Û±¬ı˛ø'¬’…±ø¸È¬± ◊̋√√̆  Ú± ◊̋√√À√∏CÈ¬ (PAN)

Ú±Àfl¡, ·˘±˚˛ ;±˘± › ¬ı≈Àfl¡ ‰¬±À¬Û¬ı˛ ’Ú≈ˆ”¬øÓ¬ ¸‘ø©Ü fl¡À¬ı˛º ¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±ÀÚ¬ı˛ ¸±˜±Ú… Î¬◊¬ÛøàÔøÓ¬

ù´±¸˚ÀLa¬ı˛ ¸˜¸…±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

19. ’±À˘±fl¡-¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±¬ı˛ ˜±Ò…À˜ ¬ı±˚˛≈˜G¬À˘¬ı˛ à√∏C…±ÀÈ¬±ø¶£¬˚˛±¬ı˛ ’=À˘ ¬ı±˚˛≈¬ı˛ ’ø'¬ÀÊ√Ú

¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ Œ˙±¯∏Ì fl¡À¬ı˛ ’ø'¬ÀÊ√Ú ¬Û¬ı˛˜±Ì≈ÀÓ¬ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

”̧À «̊¬ı̨
O2 ———————— 2O

’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨

¤˝◊√√ ’ø'¬ÀÊ√Ú ¬Û¬ı˛˜±Ì≈ ’±Ìø¬ıfl¡ ’ø'¬ÀÊ√ÀÚ¬ı˛ ¸Àe· ˚≈q¡ ˝√√À˚˛ ›ÀÊ√±ÀÚ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

O2 + O → O3 + (O2 ¬ı± N2)

20. ˜˝√√±˙”Ú… ŒÔÀfl¡ ’±·Ó¬ é¬øÓ¬fl¡±¬ı˛fl¡ ¬ı˛øù¨ Œ˙±¯∏Ì fl¡¬ı˛± ›ÀÊ√±Ú d¬À¬ı˛¬ı˛ õ∂Ò±Ú fl¡±Ê√º

¬ı±˚˛≈˜G¬À˘ ›ÀÊ√±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˝}√√±¸ Œ¬ÛÀ˘ ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¬Û‘øÔ¬ıœ-¬Û‘Àá¬ ’±¬ÛøÓ¬Ó¬ ˝√√À¬ı

¤¬ı— Î¬◊øæ√√ › õ∂±Ìœ¬ı˛ Ê√œ¬ıÚ Ò√ı—¸ ˝√√À¬ıº
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21. ›ÀÊ√±Ú d¬À¬ı˛ ›ÀÊ√±ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˝}√√±¸ Œ¬ÛÀ˘ ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ ¬Û‘øÔ¬ıœ-¬Û‘Àá¬

’±¬ÛøÓ¬Ó¬ ˝√√À¬ı ¤¬ı— ¬Û‘øÔ¬ıœ¬ı˛ Ó¬±¬Û˜±S± ¬ı‘øX ¬Û±À¬ıº Ù¬À˘ ˜±Ú¬ıÀ√À˝√√ QÀfl¡¬ı˛ fl¡…±k±¬ı˛ Œ√‡± ˚±À¬ıº
¤Â√±Î¬ˇ± ¸”À˚«¬ı˛ ’øÓ¬À¬ı·≈øÚ ¬ı˛øù¨ÀÓ¬ ˙¬ı˛œ¬ı˛ Œ¬ı˙œø√Ú Î¬◊ij≈q¡ ¬ı˛±‡À˘ ˜±Ú≈À¯∏¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ Œ¬ı˛±·-õ∂øÓ¬À¬ı˛±Ò
é¬˜Ó¬± ˝}√√±¸ ¬Û±À¬ıº ˙±¬ı˛œø¬ı˛fl¡ ¬ı‘øX › ˜±Úø¸fl¡ ø¬ıfl¡±˙ ¬ı±Ò±õ∂±5 ˝√√À¬ıº
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¤fl¡fl¡ 4 õ∂¸±ÒÚ ¸±˜¢∂œ ¤¬ı— ¬ı˛?fl¡¬Û√±Ô« (Cosmetics

and Dyes)

·Í¬Ú

4.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

4.1 õ∂¸±ÒÚœ ^À¬ı…¬ı˛ Œ|Ìœø¬ıˆ¬±·

4.2 õ∂¸±ÒÚœ ¸±˜¢∂œ¬ı˛ ¸—øé¬5 ’±À˘±‰¬Ú±

4.2.1 È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±¬ı˛

4.2.2 È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú

4.3 flË¡œ˜

4.3.1 Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú

4.4 ‰≈¬˘¬ı˛ø„√√Úfl¡±¬ı˛fl¡ ¬Û√±Ô«

4.4.1 ’àÔ±˚˛œ ¬ı˛?fl¡

4.4.2 ’Ò«àÔ±˚˛œ ¬ı˛?fl¡

4.4.3 àÔ±˚˛œ ¬ı˛?fl¡

4.4.4 àÔ±˚˛œ ‰≈¬˘¬ı˛?fl¡ Î¬◊¬Û±√±Ú

4.5 Œ˝√√ ˛̊±¬ı˛ Œ¶x

4.5.1 Î¬◊¬Û±√±Ú¸ ”̋̃ √√

4.5.2 Œ˝√√˚˛±¬ı˛ Œ¶x-¬ı˛ ø¬ı¯∏øflË¡˚˛±

4.5.3 ”̆̃ …±˚̨Ú

4.6 ›á¬¬ı˛?fl¡

4.6.1 ›á¬¬ı˛?Àfl¡¬ı˛ ·≈Ì±¬ı˘œ

4.6.2 ›á¬¬ı˛?fl¡ ∆Ó¬¬ı˛œ¬ı˛ Î¬◊¬Û±√±Ú¸˜”˝√√

4.6.3 ›á¬¬ı˛?Àfl¡¬ı˛ ¸—˚≈øÓ¬
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4.7 ¸±¬ı̨±—˙

4.8 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

4.9 Î¬◊M√√¬ı̨˜±˘±

4.0  õ∂d¬±¬ıÚ±

fl¡¸À˜øÈ¬fl¡¸ƒ fl¡Ô±øÈ¬¬ı˛ Î¬◊»¬ÛøM√√ÀÓ¬ Greek ˙s ‘Kosmetikos’ ŒÔÀfl¡º ˚±¬ı˛ ’øˆ¬Ò±Ú·Ó¬ ’Ô«

ë¸±Ê√¸7¡¡¡±˚˛ √é¬íº ˜±Ú¬ı¸ˆ¬…Ó¬±¬ı˛ ¸‘ø©Ü¬ı˛ ¸˜˚˛ ŒÔÀfl¡˝◊√√ ˜±Ú≈¯∏ Ó¬±¬ı˛ õ∂±Ó¬…ø˝√√fl¡ Ê√œ¬ıÀÚ Ú±Ú±õ∂fl¡±¬ı˛

¬ı˛±¸±˚˛øÚfl¡ ^¬ı… ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ ’±¸ÀÂ√, øfl¡z≈¬ Œ¸·≈ø˘¬ı˛ õ∂fl‘¡øÓ¬ › Î¬◊¬Ûfl¡¬ı˛Ì ¸y¬ıÀ&Ò Ó¬±À√¬ı˛ Ò±¬ı˛Ì±

¶Û©Ü Ú˚˛º õ∂¸±ÒÚ ¸±˜¢∂œÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¡ ^À¬ı…¬ı˛ ·≈Ì±·≈Ì ¸y¬ıÀ&Ò ¤fl¡øÈ¬ õ∂±Ôø˜fl¡

:±Ú Ô±fl¡± õ∂À˚˛±Ê√Úº õ∂¸±ÒÚ ^À¬ı…¬ı˛ Î¬◊¬Ûfl¡±ø¬ı˛Ó¬± › ’¬Ûfl¡±ø¬ı˛Ó¬± ¸y¬ıÀ&Ò Ò±¬ı˛Ì± Ô±øfl¡À˘ ¶§±àÔ…

¸À‰¬Ó¬ÚÓ¬± ¬ı‘øX ¬Û±À¬ıº õ∂±‰¬œÚ ˝◊√√øÓ¬˝√√±¸ ŒÔÀfl¡ Ê√±Ú± ˚±˚˛ Œ˚ ø˜˙À¬ı˛¬ı˛ ¬ı˛˜Ìœ¬ı˛± Œ‰¬±À‡¬ı˛ Œ¸Ãµ˚«

¬ı‘øX¬ı˛ Ê√Ú… Œ‰¬±À‡¬ı˛ ¬Û±Ó¬± ˛̊ Ú±Ú±¬ı˛fl¡˜ ’˘—fl¡¬ı˛Ì fl¡¬ı˛ÀÓ¬Úº ¬Û±¬ı˛̧ … ¤¬ı— Œ¬ı˛±˜±Ú¬ı˛±› øÚÀÊ√À√¬ı˛ Œ√À˝√√¬ı˛

¬ı˛— Ù¬¸«± fl¡ø¬ı˛¬ı±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß Î¬◊øæ√√ ŒÔÀfl¡ [Œ˚˜Ú ˝√√˘≈√, ‰¬µÚ] õ∂±5 øÚ˚«±¸ ˜±‡ÀÓ¬Ú ¤¬ı—

Œ‰¬±‡ fl¡±À˘± fl¡¬ı˛±¬ı˛ Ê√Ú… ˆ”¬¯∏±fl¡±ø˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬Úº õ∂±‰¬œÚfl¡±À˘ ‰¬œÚ › ¢∂œÀ¸¬ı˛ Œ˜À˚˛¬ı˛±› õ∂¸±ÒÚ

¸±˜¢∂œ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Œfl¡Ã˙˘ Ê√±ÚÀÓ¬Ú ¬ıÀ˘ Î¬◊À~‡ ¬Û±›˚˛± ˚±˚˛º ’±˜±À√¬ı˛ Œ√À˙ ø˝√√µ≈ ¬ı˛˜Ìœ¬ı˛±›

ø¸“≈√¬ı˛ › Œ˜±˜ ø˜ø|Ó¬ fl¡ø¬ı˛˚˛± ˜≈À‡¬ı˛ Œ¸Ãµ˚« ¬ı‘øX fl¡¬ı˛ÀÓ¬Úº Qfl¡ ¬Ûø¬ı˛©®±À¬ı˛¬ı˛ Ê√Ú… ¤‡Ú› ≈√ÀÒ¬ı˛

¸¬ı˛, ˜˚˛√±, ¬ı…¸Ú ˝◊√√Ó¬…±ø√ Ú±Ú± Î¬◊¬Ûfl¡¬ı˛Ì ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º Ó¬À¬ı ¸±•xøÓ¬fl¡fl¡±À˘ ¸±¬ı±Ú

’±¬ı˛ Ê√À˘¬ı˛ ¸±˝√√±À˚… Qfl¡ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛±È¬± ¸¬ıÀ‰¬À˚˛ Ê√Úøõ∂˚˛ ¬Û&Ô±º

¬ıd≈¬Ó¬¬ÛÀé¬ ’±˜¬ı˛± ’±˜±À√¬ı˛ ∆√ø˝√√fl¡ Œ¸Ãµ˚« ¬ı‘øX¬ı˛ Ê√Ú… ¤¬ı— ¶aœ › ¬Û≈¬ı˛≈¯∏ ¬Û¬ı˛¶Û¬ı˛Àfl¡ ’±fl¡¯∏«Ì

fl¡¬ı˛±¬ı˛ Ê√Ú… ø¬ı:±Ú¸y¬úÓ¬ˆ¬±À¬ı Œ˚ ¸˜d¬ ¬Û√±Ô« Qfl¡ ‰¬‰«¬±˚˛ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ô±øfl¡ Ó¬±À√¬ı˛ õ∂¸±ÒÚœ

^¬ı… ¬ı± fl¡¸À˜øÈ¬fl¡ƒ¸ ¬ı˘± ˝√√˚˛º

Î¬◊ÀV˙…  .

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Œ˚ ø¬ı¯˚˛·≈ø˘ ¸y¬ıÀ&Ò ’¬ıø˝√√Ó¬ ˝√√À¬ıÚ ¤¬ı— øÚÀÊ√¬ı˛

˝√√±ÀÓ¬ øfl¡Â≈√ fl¡¬ı˛±¬ı˛ Ê√Ú… Œ‰¬©Ü± fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚ Œ¸·≈ø˘ ˝√√˘–

l õ∂¸±ÒÚ ¸±˜¢∂œ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ¤¬ı— ¤·≈ø˘¬ı˛ Œ|Ìœø¬ıˆ¬±·

l È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ øfl¡ øfl¡ ˝√√ÀÓ¬ ¬Û±À¬ı˛

l ’±˜¬ı˛± Œ˚ flË¡œ˜ ¬ı…¬ı˝√√±¬ı˛ fl¡ø¬ı˛ Œ¸·≈ø˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬ Œfl¡˜Ú ¤¬ı— øfl¡ øfl¡ ¬Û√±Ô«

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛



63

l ‰≈¬˘¬ı˛„√√œÚfl¡±¬ı˛fl¡ ¬Û√±Ô« fl¡Ó¬¬ı˛fl¡˜ √̋√ÀÓ¬ ¬Û±À¬ı˛º àÔ± ˛̊œ ‰≈¬˘¬ı˛?fl¡ õ∂d≈¬øÓ¬¬ı˛ ¸˜ ˛̊ øfl¡ øfl¡ ø¬ı ∏̄À ˛̊¬ı˛

Î¬◊¬Û¬ı˛ ·≈¬ı˛≈Q ø√ÀÓ¬ ˝√√À¬ı

l ›á¬¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ·≈Ì±¬ı˘œ øfl¡ øfl¡, ¤À√¬ı˛ ∆Ó¬ø¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú… øfl¡ Ò¬ı˛ÀÚ¬ı˛ Î¬◊¬Û±√±Ú õ∂À ˛̊±Ê√Ú

¤¬ı— ¸—˚≈øÓ¬ ¸y¬ıÀ&Ò Ò±¬ı˛Ì±

4.1  õ∂¸±ÒÚœ ^À¬ı…¬ı˛ Œ|Ìœø¬ıˆ¬±·

¬ı…¬ı˝√√±À¬ı˛¬ı˛ øˆ¬øM√√ÀÓ¬ õ∂¸±ÒÚœ ^¬ı…¸˜”˝√√Àfl¡ ø¬ıøˆ¬ißˆ¬±À¬ı ˆ¬±· fl¡¬ı˛± ˚±˚˛º Œ˚˜Ú—

1. ◊̋√√˜±˘¸Ú ø˝√√¸±À¬ı—flË¡œ˜ ¬ı± Œ˘±˙Ú

2.¬Û±Î¬◊Î¬±¬ı˛ ø˝√√¸±À¬ı—ŒÙ¬¸ ¬Û±Î¬◊Î¬±¬ı˛, È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±¬ı˛

3.õ∂˘øy¬ıÓ¬ ø˜|Ì ø˝√√¸±À¬ı—¬Û±Î¬◊Î¬±¬ı˛Àfl¡ Œfl¡±Ú Î¬◊¬Û˚≈q¡ Ó¬¬ı˛À˘ ø˜ø|Ó¬ fl¡À¬ı˛

4.fl¡±Í¬ ¬ı± àÈ¬œfl¡ ø˝√√¸±À¬ı—ø˘ø¬ÛøàÈ¬fl¡, fl¡±Ê√˘

4.2  õ∂¸±ÒÚ ¸±˜¢∂œ¬ı˛ ¸—øé¬5 ’±À˘±‰¬Ú±

4.2.1 È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±¬ı˛

È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ õ∂Ò±Ú fl¡±Ê√ ˝√√˘ QÀfl¡¬ı˛ ˜ÀÒ… ’¬ıø˙©Ü Ê√˘ ¬ı± ‚±˜ Œ˙±¯∏Ì fl¡¬ı˛±º ˚±À√¬ı˛

Qfl¡ ‡≈¬ı ∆Ó¬˘±q¡ ¬ı± ¬ı˛≈Ñ Ó¬±À√¬ı˛ ¬ÛÀé¬ È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ QÀfl¡¬ı˛ ˜¸‘ÌÓ¬± øÙ¬À¬ı˛

’±À¸ ¤¬ı— Qfl¡ ¶§±ˆ¬±ø¬ıfl¡ ˝√√À˚˛ Î¬◊ÀÍ¬º È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛ ¸≈·ø&Ò [¤À¸Úø¸˚˛±˘ ŒÓ¬˘] ø˜ø|Ó¬

fl¡¬ı˛± Ô±Àfl¡ ¬ıÀ˘ Œ√̋ √√̃ ÀÚ ¸ÀÓ¬Ê√ ˆ¬±¬ı øÚÀ ˛̊ ’±À¸, ◊̋√√̋ √√±¬ı˛ ¬ı…¬ı √̋√±À¬ı˛ ˙¬ı˛œÀ¬ı˛ ø¶ß* › ˙œÓ¬˘ ’Ú≈̂ ”¬øÓ¬¬ı˛

¸‘ø©Ü ˝√√˚˛, fl¡±¬ı˛Ì È¬…±˘fl¡À˜¬ı˛ ¸”Ñfl¡Ì±·≈ø˘¬ı˛ ¬Û‘á¬Ó¬À˘¬ı˛ Œé¬SÙ¬˘ Œ¬ı˙œ ˝√√›˚˛±¬ı˛ Ê√Ú… ¬Û‘á¬Ó¬˘ ŒÔÀfl¡

Ó¬±¬Û ø¬ıøfl¡ø¬ı˛Ó¬ ˝√√˚˛ ¬ıÀ˘ ˜ÀÚ fl¡¬ı˛± ˝√√˚˛º

4.2.2 È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú

È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ ˜”˘ Î¬◊¬Û±√±Ú È¬…±˘Àfl¡¬ı˛ ‡≈¬ı ¸”Ñfl¡Ì±, ˝◊√√˝√√± ˜”˘Ó¬– ˜…±·ÀÚø¸˚˛±˜ ø¸ø˘Àfl¡È¬,

È¬…±˘flƒ¡ ‡≈¬ı Ú¬ı˛˜ › ¸±¬ı±ÀÚ¬ı˛ ˜Ó¬ ø¬Ûø26√˘ ¬ıÀ˘ ˝◊√√˝√√±Àfl¡ ëŒ¸±¬ÛÀ©Ü±Úí ¬ıÀ˘º QÀfl¡ ’±È¬Àfl¡ ¬ı˛±‡±¬ı˛

Ê√Ú… ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ ¸ø˝√√Ó¬ Ò±Ó¬¬ı øàÈ¬˚˛±À¬ı˛È¬ Œ˜˙±ÀÚ± ˝√√˚˛º È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Ú˜≈Ú± Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú

øÚ•ß¬ı”̨¬Ûº

1. È¬…±˘flƒ¡–’øÓ¬ø¬ı˛q¡ Ê√˘ ¬ı± ‚±˜ Œ˙±¯∏Ì fl¡À¬ı˛º
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2. Œ¬ı±ø¬ı˛fl¡ ’…±ø¸Î¬–QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ ’…±ø¸Î¬ ¬ı± é¬±À¬ı˛¬ı˛ ¸˜Ó¬± ¬ıÊ√±˚˛ ¬ı˛±À‡º

3. øÊ√efl¡ ’'¬±˝◊√√Î¬–¸±√± ’±ˆ¬± ¸‘ø©Ü¬ı˛ Ê√Ú…º

4. fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬–‚±˜ Œ˙±¯∏Ì é¬˜Ó¬± ¬ı‘øX fl¡À¬ı˛º

5. ˜…±·ÀÚø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬–‚±˜ Œ˙±¯∏Ì fl¡¬ı˛±¬ı˛ é¬˜Ó¬± ¬ı‘øX fl¡À¬ı˛º

6. àÈ¬±‰«¬–∆Ó¬˘±q¡ ¬Û√±Ô« Œ˙±¯∏Ì fl¡À¬ı˛º

7. ¸≈·ø&Ò–Î¬◊¬Û±√±øÚfl¡ ·&Ò ‰¬±¬Û± Œ√›˚˛±¬ı˛ Ê√Ú… ¤¬ı— ˜ÀÚ±¬ı˛˜ ·&Ò ¸‘ø©Ü¬ı˛ Ê√Ú…º

Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’Ú≈ˆ”¬ø˜fl¡ ø˜|ÀÌ¬ı˛ ˜ÀÒ… ˆ¬±À˘±ˆ¬±À¬ı ø˜ø|Ó¬ fl¡À¬ı˛ ¬Û±Î¬◊Î¬±À¬ı˛ ¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛±

˝√√˚˛ › ¬Û…±Àfl¡ÀÈ¬ ˆ¬øÓ«¬ fl¡¬ı˛± ˝√√˚˛º È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛ ¸±Ò±¬ı˛ÌÓ¬ Œfl¡±Ú ¬ı˛?fl¡ ¬Û√±Ô« Œ˚±· fl¡¬ı˛±

˝√√˚˛ Ú±º õ∂øÓ¬øÈ¬ Î¬◊¬Û±√±Ú ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ˜≈q¡ ˝√√›˚˛± õ∂À˚˛±Ê√Úº

ÚœÀ‰¬ È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ ’±¬ı˛› Î¬◊¬Û±√±Ú ¸—˚≈øq¡ Œ√›˚˛± ˝√√˘  .

(a) 1. È¬…±˘flƒ¡–’øÓ¬ø¬ı˛q¡ Ê√˘ › ‚±˜ Œ˙±¯∏Ì fl¡¬ı˛±¬ı˛ Ê√Ú…—60%

2. Œfl¡›ø˘Ú–Ê√˘ Œ˙± ∏̄Ì fl¡¬ı˛±¬ı˛ Ê√Ú…—20%

3. øÊ√efl¡-’'¬±˝◊√√Î¬–¸±√± ’±ˆ¬± ¸‘ø©Ü¬ı˛ Ê√Ú…—15%

4. øÊ√efl¡ øàÈ¬˚˛±À¬ı˛È¬–QÀfl¡ ’±È¬Àfl¡ Ô±fl¡±¬ı˛ Ê√Ú…—5%

5. ≈̧·ø&Ò–Î¬◊¬Û±√±øÚfl¡ ·&Ò ‰¬±¬Û± Œ√› ˛̊±¬ı˛ Ê√Ú… ¤¬ı— ˜ÀÚ±¬ı˛̃  ·&Ò ‘̧ø©Ü¬ı˛ Ê√Ú…–¬Ûø¬ı˛̃ ±Ì

˜Ó¬

õ∂øÓ¬øÈ¬ Î¬◊¬Û±√±Ú ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ˜≈q¡ ˝√√›˚˛± õ∂À˚˛±Ê√Úº

(b) 1. È¬…±˘flƒ¡–’øÓ¬ø¬ı˛q¡ Ê√˘ › ‚±˜ Œ˙±¯∏ÀÌ¬ı˛ Ê√Ú…—75%

2. Œfl¡›ø˘Ú–Ê√˘À˙±¯∏Ì fl¡¬ı˛±¬ı˛ Ê√Ú…—10%

3. ø¸ø˘fl¡±–QÀfl¡ ’±È¬Àfl¡ Ô±fl¡±¬ı˛ Ê√Ú…—2%

4. ˜…±·ÀÚø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬–‚±˜ › Œ˙±¯∏Ì é¬˜Ó¬± ¬ı‘øX fl¡¬ı˛±¬ı˛ Ê√Ú…—6%

5. øÊ√—fl¡ øàÈ¬˚˛±À¬ı˛È¬–QÀfl¡ ’±È¬Àfl¡ Ô±fl¡±¬ı˛ Ê√Ú…—6%

6. ¸≈·ø&Ò–Î¬◊¬Û±√±øÚfl¡ ·&Ò ‰¬±¬Û± Œ√›˚˛±¬ı˛ Ê√Ú… › ¸≈·&Ò ¸‘ø©Ü¬ı˛ Ê√Ú…—1%

õ∂øÓ¬øÈ¬ Î¬◊¬Û±√±Ú ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± ˜≈q¡ ˝√√›˚˛± õ∂À˚˛±Ê√Úº
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4.3  flË¡œ˜

’±˜±À√¬ı˛ Qfl¡Àfl¡ ¸≈àÔ › ¸ÀÓ¬Ê√ ¬ı˛±‡±¬ı˛ Ê√Ú… QÀfl¡¬ı˛ ¬Ûø¬ı˛‰¬˚«±¬ı˛ õ∂À˚˛±Ê√Úº Qfl¡ ¬Ûø¬ı˛‰¬˚«±¬ı˛

Ê√Ú… flË¡œ˜ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º flË¡œ˜ QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¡È¬± ¬Û±Ó¬˘± ’±¬ı¬ı˛Ì ¸‘ø©Ü fl¡À¬ı˛ ˚±¬ı˛

Ù¬À˘ QÀfl¡ ¸¬ı˛±¸ø¬ı˛ ¸”˚«øfl¡¬ı˛Ì ˘±·ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— Qfl¡Àfl¡ ˙≈©® ˝√√ÀÓ¬ Œ√˚˛ Ú±º QÀfl¡ ’±d¬¬ı˛Ì

Ô±fl¡±˚˛ ¸˝√√ÀÊ√ ¬ı±ø˝√√¬ı˛ ˝√√ÀÓ¬ Ò”˘±¬ı±ø˘, ˜˚˛˘± ¸¬ı˛±¸ø¬ı˛ QÀfl¡¬ı˛ ¸—¶ÛÀ˙« ’±¸ÀÓ¬ ¬Û±À¬ı˛ Ú±º flË¡œ˜

QÀfl¡¬ı˛ Œfl¡±˘±ÀÊ√Ú Ó¬z≈¬Àfl¡ ¬ı˛é¬± fl¡À¬ı˛ QÀfl¡¬ı˛ ‘√Ï¬ˇÓ¬± › øàÔøÓ¬àÔ±¬Ûfl¡Ó¬± ’é≈¬J ¬ı˛±‡ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

flË¡œÀ˜¬ı˛ ø¬ıøˆ¬iß Î¬◊¬Û±√±Ú Ê√À˘¬ı˛ ¸±ÀÔ ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛, ˚± Qfl¡Àfl¡ ˙≈©® ˝√√ÀÓ¬ ¬ı±Ò± Œ√˚˛ ¤¬ı—

QÀfl¡¬ı˛ ø¸q¡ˆ¬±¬ı ¬ıÊ√±˚˛ ¬ı˛±À‡º QÀfl¡¬ı˛ Œfl¡±˘±ÀÊ√Ú Ó¬z≈¬ Ú©Ü ˝√√À˘ Qfl¡ ø˙øÔ˘ ˝√√À˚˛ ˚±˚˛º ’±˜±À√¬ı˛

QÀfl¡ õ∂Ò±ÚÓ¬– øÓ¬ÚøÈ¬ d¬¬ı˛ Ô±Àfl¡, ˚Ô±–¤ø¬ÛÎ¬±¬ı˛ø˜¸, Î¬±¬ı˛ø˜¸ › ˝√√±˝◊√√À¬Û±Î¬±¬ı˛ø˜¸º ¤˝◊√√ d¬¬ı˛·≈ø˘¬ı˛

’±¬ı±¬ı˛ Ú±Ú± Î¬◊¬Ûd¬¬ı˛ ’±ÀÂ√º Œ˚‡±ÀÚ ’¸—‡… ¢∂ø&Ô ¬ıÓ«¬˜±Úº ¤˝◊√√ ¢∂ø&Ô·≈ø˘ ŒÔÀfl¡ ’¸—‡… Ú±ø˘fl¡±

Œ¬ı¬ı˛ ˝√√À˚˛ ¤Àfl¡¬ı±À¬ı˛ Î¬◊¬ÛÀ¬ı˛¬ı˛ d¬À¬ı˛ ¤À¸ Œ˙¯∏ ˝√√À˚˛ÀÂ√º

¬ı˚˛¸ ˝√√À˘ QÀfl¡¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¡Ó¬±, Î¬◊8˘Ó¬±, Ú˜Úœ˚˛Ó¬± ˝}√√±¸ ¬Û±˚˛º ¤¬ı˛ Ù¬À˘ Qfl¡ ø˙øÔ˘

˝√√À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— QÀfl¡ ’ÀÚfl¡ ˆ“¬±Ê√ ¬ı± ¬ıø˘À¬ı˛‡± Œ√‡± Œ√˚˛º ø¬ıøˆ¬iß d¬À¬ı˛¬ı˛ ø¬ıøˆ¬iß ¢∂ø&Ô¬ı˛ ∆Ó¬˘±q¡

øÚ–¸¬ı˛Ì ¬ı ˛̧̊ ¬ı‘øX¬ı˛ ¸Àe· ¸Àe· fl¡À˜ ’±À¸, Ó¬± ◊̋√√ Qfl¡ ˝√√±¬ı˛± ˛̊ Ó¬±¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ fi8˘… › Ú˜Úœ ˛̊Ó¬±º

¤¸˜˚˛ QÀfl¡¬ı˛ Œfl¡±˘±ÀÊ√Ú › ˝◊√√˘±øàÈ¬Ú Œõ∂±øÈ¬Ú Ù¬±˝◊√√¬ı±¬ı˛ [˚± ÒÀ¬ı˛ ¬ı˛±À‡ QÀfl¡¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¡Ó¬±]

ˆ¬œ¯∏Ìˆ¬±À¬ı fl¡À˜ ˚±˚˛º Ó¬±˝◊√√ ¤˝◊√√¸¬ı ¸˜¸…± ¸˜±Ò±ÀÚ¬ı˛ Ê√Ú… flË¡œ˜ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º flË¡œ˜

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ ’±À· Qfl¡Àfl¡ ˆ¬±À˘±ˆ¬±À¬ı ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛ ŒÚ›˚˛± ¤fl¡±z¬ Ê√¬ı˛≈¬ı˛œ ¤¬ı— ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛

flË¡œ˜ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Î¬◊ø‰¬Ó¬º

4.3.1 Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú

¤fl¡øÈ¬ ’±Ò≈øÚfl¡ flË¡œÀ˜¬ı˛ Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú øÚ•ß¬ı˛”¬Û—

1. Œˆ¬¸ø˘Ú, Ó¬¬ı˛˘ ¬Û…±¬ı˛±øÙ¬Ú › ˘…±ÀÚ±ø˘ÀÚ¬ı˛ ’±Ú≈¬Û±øÓ¬fl¡ ø˜|Ì ˜±Ò…˜ ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛º

2. øàÈ¬˚˛±ø¬ı˛fl¡ ’…±ø¸Î¬ ¬ı± ’À˘ø˚˛fl¡ ’…±ø¸Î¬ ¤¬ı— ø¸È¬±˝◊√√˘ ’…±˘Àfl¡±˝√√˘–QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ Œˆ¬Ê√±

ˆ¬±À¬ı¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3. √∏C±˝◊√√À¸±øÎ¬˚˛±˜ ˝◊√√øÎ¬ÀÈ¬È¬–¸—¬ı˛é¬fl¡ ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛º

4. øÎ¬. ¤˜. øÎ¬. ¤˜. ˝√√±˝◊√√ÀÎ¬…±ÚÈ¬À˚˛Ú ¤¬ı— ’…±˘øfl¡˘ ¬Û…±¬ı˛±À¬ıÚ¸˜”˝√√–Ê√œ¬ı±Ì≈Ú±˙fl¡ ø˝√√¸±À¬ı

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º
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5. øÎ¬ø˜øÔÀfl¡±Ú–ŒÙ¬Ú± Î¬◊»¬Û±√ÀÚ ¬ı±Ò± ¸‘ø©Ü¬ı˛ Ê√Ú…º

6. ŒÊ√¬ı˛±øÚ˚˛˘ ¬ı± øÙ¬Ú±˝◊√√˘ ˝◊√√Ô±˝◊√√˘ ’…±˘Àfl¡±˝√√˘, ∆Ê√¬ı ¸≈·ø&Ò ¬Û√±Ô«–¸≈·À&Ò¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛

fl¡¬ı˛± ˝√√˚˛º

7. √∏C±˝◊√√˝◊√√Ô±Ú˘ ’…±ø˜Ú–QÀfl¡¬ı˛ ’…±ø¸Î¬ › é¬±À¬ı˛¬ı˛ ¸˜Ó¬± øÚ˚˛LaÀÌ [¬ı±Ù¬±¬ı˛] ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±

√̋√̊ º̨

8. Ê√˘–õ∂À ˛̊±Ê√Ú˜Ó¬º

’Ú… ¤fl¡øÈ¬ flË¡œÀ˜¬ı˛ Î¬◊¬Û±√±øÚfl¡ ·Í¬Ú ÚœÀ‰¬ Œ√›˚˛± ˝√√˘–

1. ø¢≠¸±¬ı˛˘ ˜ÀÚ± ¤¬ı— Î¬±˝◊√√-øàÈ¬˚˛±À¬ı˛È¬–QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ ˜˚˛˘± ”√¬ı˛ fl¡À¬ı˛ Qfl¡Àfl¡ ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛º

2. øàÈ¬˚˛±ø¬ı˛fl¡ ’…±ø¸Î¬–QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ Œˆ¬Ê√±ˆ¬±À¬ı¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

3. ø¸È¬± ◊̋√√˘ ’…±˘Àfl¡±˝√√˘–QÀfl¡¬ı˛ Î¬◊¬Û¬ı˛ Œˆ¬Ê√±ˆ¬±À¬ı¬ı˛ ¸‘ø©Ü fl¡À¬ı˛º

4. ’±˝◊√√À¸±Àõ∂±¬Û±˝◊√√˘-ø˜ø¬ı˛¸ÀÈ¬È¬–¸≈·À&Ò¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

5. Œõ∂±ø¬Ûø˘Ú ¢≠±˝◊√√fl¡˘ › ¸¬ı˛ø¬ıÈ¬˘ ø¸¬ı˛±¬Û–Qfl¡Àfl¡ ˙≈©® ˝√√ÀÓ¬ Œ√˚˛ Ú±º

6. √∏C±˝◊√√À¸±øÎ¬˚˛±˜ ˝◊√√øÎ¬ÀÈ¬È¬, ¬Û…±¬ı˛±ø¬ıÚ–¸—¬ı˛é¬fl¡¬ı˛”À¬Û ˚±˝√√±ÀÓ¬ Œfl¡±Ú é¬øÓ¬fl¡±¬ı˛fl¡ Ê√œ¬ı±Ì≈ flË¡œ˜Àfl¡

Ú©Ü fl¡¬ı˛ÀÓ¬ Ú± ¬Û±À¬ı˛º

7. √∏C±˝◊√√ÀÈ¬øÚ˚˛±˜ Î¬±˝◊√√’'¬±˝◊√√Î¬, øÊ√—fl¡-’'¬±˝◊√√Î¬–¸”˚«øfl¡¬ı˛Ì ŒÔÀfl¡ Qfl¡Àfl¡ ¬ı˛é¬± fl¡À¬ı˛º

8. È¬…±˘flƒ¡–ø¬Û26√˘fl¡±¬ı˛œ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

9. ¬ı˛?fl¡¬Û√±Ô«–¸≈‘√˙… fl¡¬ı˛±¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

10. Ê√̆ –õ∂À ˛̊±Ê√Ú ˜Ó¬º

4.4  ‰≈¬˘¬ı˛„√√œÚfl¡±¬ı˛fl¡ ¬Û√±Ô« (Hair Dyes)

’±˜±À√¬ı˛ Œ√À˙ Ú±¬ı˛œ ¬Û≈¬ı˛≈¯∏ õ∂±˚˛ ¸fl¡À˘˝◊√√ ‰≈¬˘ ¸±Ê√±ÀÚ±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß ¬ı˛?fl¡¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛

fl¡À¬ı˛ Ô±Àfl¡Úº ¤˝◊√√¸¬ı ¬Û√±Ô« ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊ÀV˙… ˝√√˘ ‰≈¬˘Àfl¡ øÚ˚˛LaÀÌ ’±Ú± ¤¬ı— ’±¬ı˝√√±›˚˛±¬ı˛ øˆ¬ißÓ¬±

Œ˚˜Ú–¬ı±˚˛≈, ’±^«Ó¬±, ˙≈©®Ó¬±, ∆˙Ó¬…Ó¬±, Ó¬±¬Û, ¸”˚«±À˘±fl¡ õ∂ˆ‘¬øÓ¬ ŒÔÀfl¡ ‰≈¬˘Àfl¡ ¬ı˛é¬± fl¡¬ı˛± ¤¬ı—

‰≈¬À˘¬ı˛ fi8˘… ¬ı±Î¬ˇ±ÀÚ±º ‰≈¬À˘¬ı˛ Œ¸Ãµ˚«¬ı‘øX › ¸±√± ‰≈¬˘ fl¡±À˘± › ¬ı˛„√√œÚ fl¡¬ı˛±¬ı˛ Ê√Ú… ‰≈¬À˘

ø¬ıøˆ¬iß¬ı˛fl¡˜ õ∂±fl‘¡øÓ¬fl¡ ¬ı± fl‘¡øS˜ ¬ı˛?fl¡¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ’±˜±À√¬ı˛ Œ√À˙ õ∂±fl‘¡øÓ¬fl¡ ¬ı˛—-¤¬ı˛
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˜ÀÒ… õ∂Ò±Ú ˝√√˘ Œ˝√√Ú±º ¤øÈ¬ Œ˜À˝√√øµ ·±ÀÂ√¬ı˛ ¬Û±Ó¬±˚˛ ¬Û±›˚˛± ˚±˚˛º Œ˝√√Ú±¬ı˛ ˜ÀÒ… Œ˚ ¬ı˛?fl¡øÈ¬ Ô±Àfl¡

Ó¬±¬ı˛ Ú±˜ ë˘±˝◊√√À¸±Úíº Œ˝√√Ú± ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ± ˝√√˘ ¤øÈ¬ QÀfl¡ ;±˘±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ Ú± ¤¬ı— àÔ±˚˛œˆ¬±À¬ı

QÀfl¡ Œfl¡±Ú ø¬ı ∏̄øflË¡ ˛̊± ‘̧ø©Ü fl¡À¬ı˛ Ú±º ◊̋√√̋ √√± √̋√̋ ◊√√ÀÓ¬ õ∂±5 ¬ıÌ« Ó≈¬˘Ú± ”̃̆ fl¡ˆ¬±À¬ı àÔ± ˛̊œ ¤¬ı— ◊̋√√̋ √√± Œfl¡˙¬ı˛À&ÒË

Ê√˜± ˝√√˚˛ Ú±º

’±¬ı˛ ‰≈¬À˘¬ı˛ fl‘¡øS˜ ¬ı˛— ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛ ø¬ıøˆ¬iß ’…±ø˜ÀÚ±ÀÙ¬Ú˘ [∆Ê√¬ı Œ˚Ã·]º ˝◊√√˝√√±¬ı˛

¸Àe· ¸±˜±Ú… ¬Ûø¬ı˛˜±Ì ’Ú…±Ú… ¬Û√±Ô« ø˜ø˙À˚˛ ¬ı˛— õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛º

¤˝◊√√¸¬ı ¬ı˛?fl¡¬Û√±ÀÔ«¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬± ’Ú≈˚±˚˛œ ¤À√¬ı˛ Œ˜±È¬±˜≈øÈ¬ øÓ¬Úˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±–

1. ’àÔ± ˛̊œ ¬ı˛?fl¡

2. ’Ò«àÔ±˚˛œ ¬ı˛?fl¡

3. àÔ±˚˛œ ¬ı˛?fl¡

4.4.1 ’àÔ±˚˛œ ¬ı˛?fl¡

¤˝◊√√ Œ|Ìœ¬ı˛ ¬ı˛?fl¡¬Û√±Ô«·≈ø˘ ’àÔ±˚˛œ õ∂fl‘¡øÓ¬¬ı˛º ≈√-¤fl¡¬ı±¬ı˛ ¸±¬ı±Ú ¬ı± ˙…±•Û≈ fl¡¬ı˛À˘˝◊√√

¬ı˛?fl¡¬Û√±Ô«øÈ¬ ‰≈¬˘ ˝√√ÀÓ¬ ’¬Û¸±ø¬ı˛Ó¬ ˝√√˚˛º ¤˝◊√√ ¬Û√±Ô«·≈ø˘ ‰≈¬À˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ ¤fl¡øÈ¬ ’àÔ±˚˛œ ¬ı˛„√√œÚ ’±d¬¬ı˛Ì

‘̧ø©Ü fl¡À¬ı˛ øˆ¬Ó¬À¬ı˛ õ∂À¬ı˙ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º Œ˚˜Ú–’…±ÀÊ√±Î¬± ◊̋√√, ’…±ÚÔË±fl≈¡ ◊̋√√ÀÚ±Ú, √∏C± ◊̋√√øÙ¬Ú± ◊̋√√̆  ø˜ÀÔÚ

◊̋√√Ó¬…±ø√º

4.4.2 ’Ò«àÔ±˚˛œ ¬ı˛?fl¡

¤˝◊√√ Œ|Ìœ¬ı˛ ¬ı˛?fl¡¬Û√±Ô«·≈ø˘ ŒÙ¬Ú± ¸‘ø©Üfl¡±¬ı˛œ ¸±¬ı±Ú ¬ı± ˙…±•Û≈¬ı˛ Î¬◊¬Û±√±Ú ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±

˝√√ ˛̊º ◊̋√√˝√√±¬ı˛±› ‰≈¬À˘¬ı˛ Î¬◊¬Û¬ı˛ ¤fl¡øÈ¬ ¬Û±Ó¬˘± ’±d¬¬ı˛Ì ‘̧ø©Ü fl¡À¬ı˛º Œ˚˜Ú–Ú± ◊̋√√À√∏C±ÀÙ¬øÚø˘Ú Î¬± ◊̋√√-’…±ø˜Úº

4.4.3 àÔ±˚˛œ ¬ı˛?fl¡

¤˝◊√√ Œ|Ìœ¬ı˛ ¬ı˛?Àfl¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¸¬ıÀ‰¬À˚˛ Œ¬ı˙œº ¤˝◊√√¸¬ı àÔ±˚˛œ ¬ı˛?fl¡ ˚‡Ú ‰≈¬À˘ õ∂À˚˛±·

fl¡¬ı˛± ˝√√˚˛ Ó¬‡Ú ¬ı˛?fl¡øÈ¬ ¬ıÌ«˝√√œÚ Ô±Àfl¡º øfl¡z≈¬ õ∂À˚˛±À·¬ı˛ ¬Û¬ı˛ ¸”˚«±À˘±fl¡ › ¬ı±Ó¬±À¸¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

Ê√±¬ı˛ÀÌ¬ı˛ Ù¬À˘ ’øˆ¬©Ü ¬ı˛—-¤ ¬ı˛ø?Ó¬ ˝√√˚˛º
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(a) ‰≈¬À˘¬ı˛ àÔ±˚˛œ ¬ı˛— ¸‘ø©Ü¬ı˛ Ê√Ú… õ∂Ò±ÚÓ¬– øÓ¬Ú õ∂fl¡±¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

Œ˚˜Ú–

1. é¬±¬ı˛fl¡ Ê√±Ó¬œ ˛̊ ¬Û√±Ô«  . ◊̋√√̋ √√±¬ı˛± ¸±Ò±¬ı˛ÌÓ¬ ’…±À¬ı˛±À˜øÈ¬fl¡ ∆Ê√¬ı é¬±¬ı˛fl¡, ˚± √̋√±¬ı˛± ¸ √̋√ÀÊ√̋ ◊√√ Ê√±ø¬ı˛Ó¬

√̋√̊ ˛º Œ˚˜Ú–¬Û…±¬ı˛±-’…±ø˜ÀÚ±ÀÙ¬Ú˘, ¬Û…±¬ı˛±Î¬± ◊̋√√-’…±ø˜ÀÚ± ’…±øÚÀ¸±˘, ¬Û…±¬ı˛±È¬ ≈̆̋ ◊√√Ú Î¬± ◊̋√√-’…±ø˜Ú ◊̋√√Ó¬…±ø√º

˝◊√√˝√√±À√¬ı˛ ø¬ı¯∏øflË¡˚˛± ’±ÀÂ√ ¤¬ı— QÀfl¡ ;±˘± ¸‘ø©Ü fl¡À¬ı˛º

2. ¸—À˚±Ê√fl¡ ¬ı± ¬Ûø¬ı˛¬ıÓ«¬fl¡ ¬Û√±Ô«  . ◊̋√√̋ √√±¬ı˛±› ¸±Ò±¬ı˛ÌÓ¬ ’…±À¬ı˛±À˜øÈ¬fl¡ ∆Ê√¬ı é¬±¬ı˛fl¡ øfl¡z≈¬ ¸ √̋√ÀÊ√̋ ◊√√

Ê√±ø¬ı˛Ó¬ ˝√√ ˛̊ Ú±º Œ˚˜Ú–Œ¬ı˛¸¬ı˛ø¸Ú˘ [¸¬ı≈Ê√±ˆ¬], Œ˜È¬±-’…±˜±˝◊√√ÀÚ±ÀÙ¬Ú˘ [˜…±ÀÊ√KI◊±-¬ı±√±˜œ] ˝◊√√Ó¬…±ø√º

3. Ê√±¬ı˛fl¡ ¬Û√±Ô«  . ˝◊√√˝√√±¬ı˛± ¬ı˛?fl¡¬Û√±Ô«Àfl¡ Ê√±ø¬ı˛Ó¬ fl¡À¬ı˛ ’ˆ¬œ©Ü ¬ı˛—-¤ ¬ı˛ø?Ó¬ fl¡À¬ı˛º

Œ˚˜Ú–˝√√±˝◊√√ÀE±ÀÊ√Ú ¬Û±¬ı˛-’'¬±˝◊√√Î¬, ˝◊√√Î¬◊ø¬ı˛˚˛± ¬Û±¬ı˛’'¬±˝◊√√Î¬ ˝◊√√Ó¬…±ø√º

(b) àÔ±˚˛œ ‰≈¬˘¬ı˛?fl¡ õ∂d≈¬øÓ¬¬ı˛ ¸˜˚˛ øÚ•ßø˘ø‡Ó¬ ø¬ı¯∏˚˛·≈ø˘¬ı˛ Î¬◊¬Û¬ı˛ ·≈¬ı˛≈Q ø√ÀÓ¬ ˝√√À¬ıº

1. ¬ı˛?fl¡ ¬ıøÚ˚˛±√  . àÔ±˚˛œ ¬ı˛?fl¡ õ∂d≈¬øÓ¬¬ı˛ ¸˜˚˛ øfl¡ Ò¬ı˛ÀÚ¬ı˛ ¬ıøÚ˚˛±√ ˝√√À¬ı ’Ô«±» ¬ıøÚ˚˛±À√¬ı˛

õ∂fl‘¡øÓ¬ Œ˚˜Ú– ^¬ıÌ, ˝◊√√˜±˘¸Ú, ŒÊ√˘, ˙…±•Û≈ ¬ı± ¬Û±Î¬◊Î¬±¬ı˛ øfl¡ ˝√√À¬ı, Ó¬± ’±À· øÍ¬fl¡ fl¡¬ı˛ÀÓ¬

˝√√À¬ı ¤¬ı— õ∂À˚˛±Ê√Úœ˚˛ Î¬◊¬Û±√±Ú øÚ¬ı«±‰¬Ú fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

2. ¬ı˛— Î¬◊»¬Û±√fl¡ Î¬◊¬Û±√±Ú  . Ê√±¬ı˛ÌÀ˚±·… ∆Ê√¬ı é¬±¬ı˛fl¡ ¤¬ı— Î¬◊¬Û ≈̊q¡ ¸—À˚±Ê√fl¡º

3. é¬±¬ı˛ øÚ¬ı«±‰¬Ú  . ¸±Ò±¬ı˛ÌÓ¬ ∆Ê√¬ı é¬±¬ı˛ ¬ı± ’…±À˜±øÚ˚˛±¬ı˛ ^¬ıÌ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

4. Ê√±¬ı˛Ì Œ¬ı˛±Òfl¡  . ¬ı˛?fl¡øÈ¬ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’±À· ˚±ÀÓ¬ ¸”˚«±À˘±fl¡ › ¬ı±˚˛≈¬ı˛ ¡Z±¬ı˛± Ê√±ø¬ı˛Ó¬ Ú±

˝√√˚˛, Ó¬±¬ı˛ ø√Àfl¡ ˘é¬… ¬ı˛±‡ÀÓ¬ ˝√√À¬ıº ¤Ê√Ú… ˝◊√√˝√√±ÀÓ¬ ¸±˘Ù¬±˝◊√√È¬ ¬ı± ’…±À˜±øÚ˚˛±Ô±À˚˛±¢≠±˝◊√√Àfl¡±À˘È¬ Œ˚±·

fl¡¬ı˛± ˝√√˚˛º

4.4.4 àÔ±˚˛œ ‰≈¬˘¬ı˛?fl¡ Î¬◊¬Û±√±Ú

1. ¬Û…±¬ı˛±-’…±ø˜ÀÚ±ÀÙ¬Ú˘, ’ÀÔ«±-’…±ø˜ÀÚ±ÀÙ¬Ú˘, ¬Û…±¬ı˛±-È¬˘≈˝◊√√Ú Î¬±˝◊√√-’…±ø˜Ú–é¬±¬ı˛fl¡ ¬ı˛”À¬Ûº

2. Œ¬ı˛¸¬ı˛ø¸Ú˘, Œ˜È¬±-’…±ø˜ÀÚ±ÀÙ¬Ú˘–¸—À˚±Ê√fl¡ › ¬Ûø¬ı˛¬ıÓ«¬fl¡ ¬ı˛”À¬Ûº

3. Œ¸±øÎ¬˚˛±˜ ¸±˘Ù¬±˝◊√√Î¬, Œ˜È¬±ø˘øÚfl¡ ’…±ø¸Î¬–ø¬ıÊ√±¬ı˛fl¡ ¬ı˛”À¬Ûº

4. ’±˝◊√√À¸±Àõ∂±¬Û±˝◊√√˘ ’…±˘Àfl¡±˝√√˘–^±¬ıfl¡ ¬ı˛”À¬Ûº
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¬ı˛— Î¬◊»¬Û±√ÀÚ¬ı˛ Î¬◊¬Û±√±Ú¸˜”˝√√ ˙…±•Û≈ÀÓ¬ ^¬ıœˆ”¬Ó¬ fl¡À¬ı˛ ¬ı˛±‡± ˝√√˚˛ ¤¬ı— ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸˜˚˛

˝√√±˝◊√√ÀE±ÀÊ√Ú ¬Û±¬ı˛-’'¬±˝◊√√Î¬ ø˜ø|Ó¬ fl¡ø¬ı˛˚˛± ¸Àe· ¸Àe· ‰≈¬À˘ õ∂À˚˛±· fl¡¬ı˛± ˝√√˚˛ ¤¬ı— 20-30 ø˜øÚÈ¬

’À¬Ûé¬± fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ¬ı˛— Ù≈¬ÀÈ¬ Î¬◊Í¬À˘ Ê√˘ ø√À˚˛ ‰≈¬˘ Ò≈À˚˛ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛± ˝√√˚˛º Œ˘Î¬, ø¸˘ˆ¬±¬ı˛

› fl¡¬Û±À¬ı˛¬ı˛ Œ˚Ã· ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ¬ı˛—-¤¬ı˛ fi8˘… ¬ı‘øX ¬Û±˚˛º ¬ıd≈¬Ó¬¬ÛÀé¬ ’±À˘±, ¬ı±Ó¬±À¸¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ’^±¬ı… ’'¬±˝◊√√Î¬ › ¸±˘Ù¬±˝◊√√Î¬ Î¬◊»¬Ûiß ˝√√˚˛ ¤¬ı— Ê√±¬ı˛ÀÌ¬ı˛ Ù¬À˘ fl≈¡˝◊√√ÀÚ±øÚø˜Ú Œ˚Ã·

Î¬◊»¬Ûiß ˝√√›˚˛±¬ı˛ Ù¬À˘ ‰≈¬À˘ ¬ı˛— ÒÀ¬ı˛ ˚±˚˛º

4.5  Œ˝√√˚˛±¬ı˛ Œ¶x

‰≈¬À˘¬ı˛ Œ¶x ¤˜Ú ¤fl¡øÈ¬ Î¬◊¡Z±˚˛œ Ó¬¬ı˛˘ ¬Û√±Ô« ˚± ‰≈¬À˘ Œ¶x fl¡¬ı˛À˘ ¸˝√√ÀÊ√˝◊√√ ^≈Ó¬ ¬ı±©Ûœˆ”¬Ó¬

˝√√À˚˛ ˚±˚˛ ¤¬ı— ‰≈¬˘Àfl¡ ¸˝√√ÀÊ√˝◊√√ øÚ˚˛øLaÓ¬ fl¡¬ı˛± ˚±˚˛ › ‰≈¬À˘¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ fi8˘… ¬ıÊ√±˚˛ ¬ı˛±À‡º ‰≈¬À˘¬ı˛

Œ¶x ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊ÀV˙… ˝√√˘ ‰≈¬À˘¬ı˛ Î¬◊¬Û¬ı˛ ’‘√˙… ¤fl¡Ò¬ı˛ÀÚ¬ı˛ ¬Ûø˘˜±À¬ı˛¬ı˛ ¬Û±Ó¬˘± ’±¬ı¬ı˛ÀÌ¬ı˛ õ∂À˘¬Û

Œ√›˚˛±, ˚± ¬ı±˝◊√√À¬ı˛¬ı˛ Œfl¡±Ú ¬ıd≈¬ ŒÔÀfl¡ ‰≈¬˘Àfl¡ ¬ı˛é¬± fl¡À¬ı˛º Î¬◊¡Z±˚˛œ Ó¬¬ı˛˘ ^≈Ó¬ ¬ı±©Ûœˆ”¬Ó¬ ˝√√À˘ ‰≈¬˘

¸øÍ¬fl¡ àÔ±ÀÚ Ô±øfl¡˚˛± ˚±˚˛º

4.5.1 Î¬◊¬Û±√±Ú¸˜”˝√√

‰≈¬À˘¬ı˛ Œ¶x-¤¬ı˛ õ∂Ò±Ú Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘ ¬Ûø˘˜±¬ı˛, ^±¬ıfl¡, õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛, øÚÎ¬◊√∏C±˘±˝◊√√Ê√±¬ı˛ ¸≈·ø&Ò

^¬ı… › ’Ú…±Ú… ’…±øÎ¬øÈ¬ˆ¬ ^¬ı…º

¬Ûø˘˜±¬ı˛ ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ ø¬ıøˆ¬iß fl‘¡øS˜ ¬Ûø˘˜±¬ı˛·≈ø˘ ˝√√˘–¬Ûø˘øˆ¬Ú±˝◊√√˘, ¬Û±˝◊√√À¬ı˛±ø˘ÀÎ¬±Ú ¬ı±

¬Ûø˘øˆ¬Ú± ◊̋√√̆  ’…±ø¸ÀÈ¬È¬º

^±¬ıfl¡ ø˝√√¸±À¬ı ø¬ı˙≈X ˝◊√√Ô±˝◊√√˘ ’…±˘Àfl¡±˝√√˘ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛ ø˝√√¸±À¬ı ø¬ıøˆ¬iß ˝◊√√Ô±¬ı˛, øÙ¬Ú±˝◊√√˘ ø˜Ô±˝◊√√˘ ø¸ø˘Àfl¡±Ú, ø¸ø˘Àfl¡±Ú-¢≠±˝◊√√fl¡˘, Œfl¡±-

¬Ûø˘˜±À¬ı˛¬ı˛ Œ˚ ’±d¬¬ı˛ÀÌ¬ı˛ ¸‘ø©Ü ˝√√˚˛ Ó¬±Àfl¡ Ú˜Úœ˚˛ fl¡¬ı˛± ¤¬ı— ¸øÍ¬fl¡ àÔ±ÀÚ ‰≈¬˘Àfl¡ ø¬ıÚ…d¬ ¬ı˛±‡±º

Œ¬ı˛øÊ√ÀÚ¬ı˛ ’…±ø¸Î¬˜±S±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ øÚÎ¬◊√∏C±˘±˝◊√√Ê√±¬ı˛ Œ˚±· fl¡¬ı˛± ˝√√˚˛º ¬ıÓ«¬˜±ÀÚ Œ˝√√˚˛±¬ı˛ Œ¶x-

¤¬ı˛ ˜±Ú Î¬◊ißÓ¬ fl¡¬ı˛ÀÓ¬ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ øˆ¬È¬±ø˜Ú, Œõ∂±øˆ¬È¬±ø˜Ú › ¸≈·ø&Ò ^¬ı… ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛º

¤fl¡øÈ¬ ¸±Ò±¬ı˛Ì Œ˝√√˚˛±¬ı˛ Œ¶x-¤¬ı˛ ˜ÀÒ… Œ˜±È¬±˜≈øÈ¬ Œ¬ı˛øÊ√Ú [õ∂Ò±ÚÓ¬–, fl¡¬ı˛±˚˛±·±˜, ’…±fl¡±ø¸˚˛±·±˜,

√∏C±·±fl¡±Úƒ„√√·±˜], ’Ú±^« ˝◊√√Ô±˝◊√√˘ ’…±˘Àfl¡±˝√√˘ [Œ¶x ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±ÀÔ«¬ı˛ ’±^«ø¬ıÀù≠¯∏Ì õ∂øÓ¬˝√√Ó¬ fl¡¬ı˛±¬ı˛

Ê√Ú…] 40%, øˆ¬Ú±˝◊√√˘-’…±ø¸ÀÈ¬È¬, ŒflË¡±È¬±øÚfl¡ ’…±ø¸Î¬ Œfl¡±-¬Ûø˘˜±¬ı˛ 1.2%, ≈̧·ø&Ò ^¬ı… 0.05%,

¬Û±&Ô±Ú˘ 0.2%, ¬ı±øfl¡ ’—À˙ Ê√˘ Ô±Àfl¡º
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¬Û”À¬ı« Œ √̋√̊ ˛±¬ı˛ Œ¶x-¤¬ı˛ ^±¬ıfl¡ ø √̋√̧ ±À¬ı Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú ¬ı…¬ı √̋√±¬ı˛ fl¡¬ı˛± √̋√Ó¬ øfl¡z≈¬ ”√̄ ∏Ì·Ó¬ fl¡±¬ı˛ÀÌ

¬ıÓ«¬˜±ÀÚ ◊̋√√̋ √√±¬ı˛ ¬ı…¬ı √̋√±¬ı˛ ¸•Û”Ì«¬ı”̨À¬Û øÚø ∏̄X fl¡¬ı˛± √̋√À ˛̊ÀÂ√º Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú-¤¬ı˛ ø¬ıfl¡ä ^±¬ıfl¡ ø √̋√̧ ±À¬ı

˝√√±˝◊√√ÀE±fl¡±¬ı«Ú [ø¬ıÎ¬◊ÀÈ¬Ú, ’±˝◊√√À¸±-ø¬ıÎ¬◊ÀÈ¬Ú] ¬ı…¬ı˝‘√√Ó¬ ˝√√À26√º øfl¡z≈¬ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘›

øÚ•ßø˘ø‡Ó¬ ’¸≈ø¬ıÒ±¬ı˛ ¸y¬ú≈‡œÚ ˝√√ÀÓ¬ ˝√√À26√º

1. ¤ ◊̋√√ √̋√± ◊̋√√ÀE±fl¡±¬ı«Ú¸ ”̃̋ √√ Î¬◊ißÓ¬˜±ÀÚ¬ı˛ ^±¬ıfl¡ Ú ˛̊º ¸± √̋√±˚…fl¡±¬ı˛œ ^±¬ıfl¡ ø √̋√̧ ±À¬ı ø˜øÔø˘Ú Œflv¡±¬ı˛± ◊̋√√Î¬

› Ê√˘ ø˜˙±ÀÚ± ˝√√ ˛̊º

2. ¤˝◊√√ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú¸˜”˝√√ ‡≈¬ı Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ √±˝√√…º

4.5.2 Œ˝√√˚˛±¬ı˛ Œ¶x ¤¬ı˛ ø¬ı¯∏øflË¡˚˛±

1. ’¸±¬ıÒ±ÚÓ¬±¬ı˙Ó¬– Œ˝√√˚˛±¬ı˛ Œ¶x Ù≈¬¸Ù≈¬À¸ õ∂À¬ı˙ fl¡¬ı˛À˘ ù´±¸-õ∂ù´±¸Ê√øÚÓ¬ Œ¬ı˛±À·¬ı˛ ¸‘ø©Ü

√̋√̊ º̨

2. Œflv¡±À¬ı˛±Ùv≈¬›À¬ı˛±fl¡±¬ı«Ú˚≈q¡ ’…±À¬ı˛±¸˘, ’…±À¬ı˛±¸˘ Œ¶x ’Ó¬…øÒfl¡ ¬Ûø¬ı˛˜±ÀÌ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘

˝‘√√√À¬ı˛±À·¬ı˛ ¸yˆ¬±¬ıÚ± Œ√‡± ˚±˚˛º

4.5.3 ˜”˘…±˚˛Ú

øÚÀ•ß±q¡ ∆¬ıø˙©Ü…¸˜”˝√√ Œ˚˜Ú–’±d¬¬ı˛ÀÌ¬ı˛ fl¡±øÍ¬Ú…, Î¬◊8˘Ó¬±, ¶§26√Ó¬±, ^±¬ı…Ó¬±, ‰≈¬À˘ ’±È¬Àfl¡

Ô±fl¡±, õ∂À˚˛±Ê√ÀÚ ¸˝√√ÀÊ√˝◊√√ ”√¬ı˛œˆ”¬Ó¬ fl¡¬ı˛± ˝◊√√Ó¬…±ø√ øÚÒ«±¬ı˛Ì fl¡À¬ı˛ Œfl¡±Úƒ Œ¬ı˛øÊ√Ú ¬ı…¬ı˝‘√√Ó¬ ˝√√À¬ıº

4.6  ›á¬¬ı˛?fl¡ (Lipstick)

ŒÍ“¬±ÀÈ¬¬ı˛ Œ¸Ãµ˚« ¬ı±Î¬ˇ±ÀÚ±¬ı˛ Ê√Ú… ¤˝◊√√ Ê√±Ó¬œ˚˛ ¬ı˛?fl¡¬Û√±Ô« √ÀG¬¬ı˛ Ú…±˚˛ ’±fl¡±¬ı˛˚≈q¡ fl¡À¬ı˛ ø¬ıøflË¡

fl¡¬ı˛± ˝√√À˚˛ Ô±Àfl¡º ˚ø√› õ∂Ò±ÚÓ¬– ˜ø˝√√˘±À√¬ı˛ ˜ÀÒ… ø˘¬ÛøàÈ¬Àfl¡¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¬ı˝≈√√˘ ¬Ûø¬ı˛˜±ÀÌ ¬Ûø¬ı˛˘øé¬Ó¬

˝√√˚˛º Ó¬Ô±ø¬Û Î¬◊¬Û˚≈q¡ˆ¬±À¬ı ˝◊√√˝√√±¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ’ÀÚfl¡ ˜ø˝√√˘± › ¬Û≈¬ı˛≈¯∏Àfl¡ ¸≈√˙«Ú± › ¸≈√˙«Ú fl¡À¬ı˛ ŒÓ¬±À˘º

Œ˚À˝√√Ó≈¬ ø˘¬ÛøàÈ¬Àfl¡¬ı˛ ˜”˘ Î¬◊¬Û±√±Ú ∆Ó¬˘ ¬ı± ‰¬ø¬ı« ¤¬ı— Œ˜±˜ Ó¬±˝◊√√ ˝◊√√˝√√±¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘ ŒÍ“¬±È¬

Œ˜±˘±À˚˛˜ Ô±Àfl¡ › Ù¬±È¬± ŒÔÀfl¡ ¬ı˛é¬± ¬Û±˚˛º

4.6.1 ›á¬¬ı˛?Àfl¡¬ı˛ ·≈Ì±¬ı˘œ

ˆ¬±À˘± ø˘¬ÛøàÈ¬Àfl¡¬ı˛ øÚ•ßø˘ø‡Ó¬ ·≈Ì±¬ı˘œ Ô±fl¡± õ∂À˚˛±Ê√Ú  .

1. ˆ¬±À˘± ø˘¬ÛøàÈ¬fl¡ Œ˚Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸Àe· ¸Àe· ˙q¡ Ú± ˝√√À˚˛ ˚±˚˛º

2. ’¸±¬ıÒ±ÚÓ¬±¬ı˙Ó¬– ˙¬ı˛œÀ¬ı˛¬ı˛ Œˆ¬Ó¬À¬ı˛ õ∂À¬ı˙ fl¡¬ı˛À˘ Œˆ¬Ó¬À¬ı˛¬ı˛ ’—À˙¬ı˛ Î¬◊¬Û¬ı˛ Œ˚Ú Œfl¡±Ú

õ∂ˆ¬±¬ı ¸‘ø©Ü Ú± fl¡À¬ı˛º
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3. ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ¸≈ø¬ıÒ±Ê√Úfl¡ ˝√√›˚˛± ‰¬±˝◊√√ ¤¬ı— õ∂À˚˛±Ê√Ú ’Ú≈˚±˚˛œ ø˘¬ÛøàÈ¬fl¡ Œ˚Ú ¸˝√√ÀÊ√˝◊√√

”√¬ı˛œˆ”¬Ó¬ fl¡¬ı˛± ˚±˚˛º

4. ¸˝√√ÀÊ√ ◊̋√√ Œ˚Ú Ê√À˘ ¡^¬ıœ ”̂¬Ó¬ Ú± ˝√√˚˛º

4.6.2 ›á¬¬ı˛?fl¡ ∆Ó¬¬ı˛œ¬ı˛ Î¬◊¬Û±√±Ú¸˜”˝√√

ø˘¬ÛøàÈ¬fl¡ ∆Ó¬¬ı˛œÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ˜”˘ Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘–fl‘¡øS˜ Œ¬ı˛øÊ√Ú, Œ˜±˜ ¤¬ı— ¬ı˛?fl¡¬Û√±Ô«º

fl‘¡øS˜ Œ¬ı˛øÊ√Ú ø˝√√¸±À¬ı ¬ı…¬ı˝‘√√Ó¬ Î¬◊¬Û±√±Ú·≈ø˘ ˝√√˘ fl¡±¬ı˛À¬ı±˜±¬ı˛, ¬Ûø˘ ˝◊√√øÔø˘Ú, ˝◊√√Ó¬…±ø√º

¬ı…¬ı˝‘√√Ó¬ Œ˜±À˜¬ı˛ ˜ÀÒ… fl¡…±À`¬ø˘˘±-Œ˜±˜, fl¡±¬ı˛ÀÚ±¬ı±-Œ˜±˜, Œ˜Ã˜±øÂ√-Œ˜±˜, Œ¬ÛÀ√∏C±ø˘˚˛±˜‚øÈ¬Ó¬

Œ˜±˜ ˝◊√√Ó¬…±ø√ Î¬◊À~‡À˚±·…º

ŒÍ“¬±ÀÈ¬¬ı˛ ‰¬fl¡‰¬Àfl¡ ˆ¬±¬ı ’±ÚÀÓ¬ ¤¬ı— àÔ±˚˛œÀQ¬ı˛ Ê√Ú… ˚Ô±flË¡À˜ Œõ∂±ø¬Ûø˘Ú ¢≠±˝◊√√fl¡˘ ¤¬ı— øfl¡Â≈√

ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ¬Ûø˘˜±¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

ø˘¬ÛøàÈ¬Àfl¡ ¬ı…¬ı˝‘√√Ó¬ ¬ı˛— ’¬ı˙…˝◊√√ ¶§œfl‘¡Ó¬ ˝√√›˚˛± ‰¬±˝◊√√º ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛ ¬ı˛— ’¬ı˙…˝◊√√ ŒÍ“¬±ÀÈ¬ ¬ı…¬ı˝√√±À¬ı˛¬ı˛

Î¬◊¬Û˚≈q¡ ˝√√›˚˛± ‰¬±˝◊√√º ¬ı˛—·≈ø˘ Œ˚Ú ŒÍ“¬±ÀÈ¬ Œfl¡±Ú é¬øÓ¬¸±ÒÚ Ú± fl¡À¬ı˛ ¬ı± Ê√À˘ ¸˝√√ÀÊ√˝◊√√ ^¬ıœˆ”¬Ó¬

Ú± ˝√√˚˛º ¸±Ò±¬ı˛ÌÓ¬– ŒÍ“¬±ÀÈ¬ ≈√˝◊√√ˆ¬±À¬ı ¬ı˛— fl¡¬ı˛± ˝√√˚˛–

1. ¬ı˛?fl¡¬Û√±Ô« ¡Z±¬ı˛± õ∂À˘¬Û ø√À˚˛

2. ¤fl¡øÈ¬ d¬À¬ı˛¬ı˛ ¸±˝√√±À˚… ŒÍ“¬±ÀÈ¬¬ı˛ ’¸˜‘Ì Œ‰¬À¬Û Œ¬ı˛À‡

¬ıÓ«¬˜±Ú õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Œ˚ ¬ı˛?fl¡¬Û√±Ô«·≈ø˘ ø˘¬ÛøàÈ¬fl¡ Î¬◊»¬Û±√ÀÚ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛ Ó¬±À√¬ı˛

˜ÀÒ… Ê√À˘ ^±¬ı… ˝◊√√›ø¸Ú ¤¬ı— Ùv≈¬›À¬ı˛ø¸Ú-¤¬ı˛ ˝√√…±À˘±ÀÊ√Ú Ê√±Ó¬fl¡·≈ø˘¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ¸¬ıÀ‰¬À˚˛ Œ¬ı˙œº

4.6.3 ›á¬¬ı˛?Àfl¡¬ı˛ ¸—˚≈øÓ¬

¤fl¡øÈ¬ ›á¬¬ı˛?Àfl¡¬ı˛ ¸—˚≈øÓ¬ Œ˜±È¬±˜≈øÈ¬ øÚ•ß¬ı˛”¬Û–

1. fl¡±¬ı˛ÀÚ±¬ı±-Œ˜±˜—10%

2. ¬Ûø¬ı˛À˙±øÒÓ¬ Œ˜Ã‰¬±Àfl¡¬ı˛ Œ˜±˜—15%

3. ˘…±ÀÚ±ø˘Ú—5%

4. ø¸È¬± ◊̋√√˘ ’…±˘Àfl¡±˝√√˘—5%

5. fl¡…±àÈ¬¬ı˛ ’À˚˛˘—60%

6. ¶§œfl‘¡Ó¬ ’^±¬ı… ∆Ê√¬ı ¬ı˛——1-5%
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7. ¸≈·ø&Ò—2%

8. Ê√±¬ı˛Ì Œ¬ı˛±Òfl¡—0.1%

¤é¬ÀÌ Î¬◊À~‡ fl¡¬ı˛± õ∂À˚˛±Ê√Ú Œ˚ ›á¬¬ı˛?fl¡ õ∂d≈¬Ó¬fl¡±¬ı˛œ ¸—àÔ±·≈ø˘ Ó¬±À√¬ı˛ øÚÊ√¶§ ¬ÛÌ…¸±˜¢∂œ¬ı˛

Î¬◊»fl¡¯∏«Ó¬± › ’±fl¡¯∏«Ìœ˚˛ fl¡¬ı˛±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ô±Àfl¡Úº ¤˝◊√√¸¬ı ¬Û√±ÀÔ«¬ı˛

Ú±˜ › ˙Ó¬fl¡¬ı˛± ˜±S± õ∂fl¡±˙ fl¡À¬ı˛Ú Ú±, ¬ı±øÌøÊ√…fl¡ Œ·±¬ÛÚœ˚˛Ó¬±¬ı˛ (trade-secret) Ê√Ú…º

4.7  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ Œ˚ ø¬ı¯∏˚˛·≈ø˘ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À˘Ú Ó¬±¬ı˛ ¸±¬ı˛-¸—Àé¬¬Û ˝√√˘–

l È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ ˜”˘ Î¬◊¬Û±√±Ú øfl¡∑ ¤˝◊√√ ¬Û±Î¬◊Î¬±¬ı˛ ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬ fl¡…±˘ø¸˚˛±˜ ¬ı±

˜…±·ÀÚø˙˚˛±˜ fl¡±¬ı«ÀÚÈ¬ ¤¬ı— øÊ√efl¡ øàÈ¬˚˛±À¬ı˛ÀÈ¬¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± Œfl¡±Ô±˚˛

l ¬ı˚˛¸ ¬ı‘øX¬ı˛ ¸Àe· ¸Àe· Qfl¡ Ó¬±¬ı˛ ¶§±ˆ¬±ø¬ıfl¡ fi8˘… › Ú˜Úœ˚˛Ó¬± ˝√√±¬ı˛±˚˛ Œfl¡Ú∑ ¤¬ı˛

¬Ûø¬ı˛Àõ∂øé¬ÀÓ¬ flË¡œ˜ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ Î¬◊¬Ûfl¡±¬ı˛œÓ¬± fl¡Ó¬‡±øÚ

l ¤fl¡øÈ¬ ’±Ò≈øÚfl¡ flË¡œÀ˜¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ øfl¡ øfl¡

l ‰≈¬˘¬ı˛?fl¡¬Û√±ÀÔ«¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬ Œfl¡˜Ú, àÔ±˚˛œ ‰≈¬˘¬ı˛?fl¡¬Û√±Ô« õ∂d≈¬Ó¬ fl¡¬ı˛±¬ı˛ ¸˜˚˛

øfl¡ øfl¡ ø¬ı¯∏À˚˛¬ı˛ Î¬◊¬Û¬ı˛ ·≈¬ı˛≈Q ø√ÀÓ¬ ˝√√À¬ı

l ‰≈¬À˘ Œ¶x fl¡¬ı˛±¬ı˛ Î¬◊ÀV˙… øfl¡∑ ¸±¬ıÒ±ÚÓ¬± ’¬ı˘y¬ıÚ Ú± fl¡¬ı˛À˘ øfl¡ øfl¡ ’¸≈ø¬ıÒ± ¸‘ø©Ü

˝√√ÀÓ¬ ¬Û±À¬ı˛

l ¤fl¡øÈ¬ ›á¬¬ı˛?Àfl¡¬ı˛ ¸—˚≈øÓ¬ ¸y¬ıÀ&Ò Ò±¬ı˛Ì±

4.8  ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

(A) ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¡¬ı˛≈Ú  .

1. È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±¬ı˛ ¬ı…¬ı˝‘√√Ó¬ È¬…±˘flƒ¡ ’±¸À˘ ——º

2. —— ¤fl¡øÈ¬ ¸≈·ø&Ò ^¬ı…º

3. √∏C±˝◊√√À¸±øÎ¬˚˛±˜ ˝◊√√Î¬◊ÀÈ¬È¬ —— ø˝√√¸±À¬ı fl¡±Ê√ fl¡À¬ı˛º

4. Œ˝√√Ú±˚˛ Œ˚ ¬ı˛?fl¡ ¬Û√±Ô«øÈ¬ Ô±Àfl¡ Ó¬±Àfl¡ —— ¬ıÀ˘º

5. QÀfl¡¬ı˛ —— Ó¬z≈¬ Ú©Ü ˝√√À˘ Qfl¡ ø˙øÔ˘ ˝√√À˚˛ ˚±˚˛º
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(B) ¸øÍ¬fl¡ Î¬◊M√√¬ı˛øÈ¬ ø˘‡≈Ú  .

1. Œ¬ı˛̧ ¬ı˛ø¸Ú˘ ‰≈¬À˘ ˘±˘ / ¸¬ı≈Ê√ / ˝√√˘≈√ ¬ı˛— fl¡¬ı˛±¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡±¬ı˛ ˝√√˚˛º

2. ¤fl¡øÈ¬ ’àÔ±˚˛œ ‰≈¬˘ ¬ı˛=fl¡¬Û√±Ô« ˝√√˘ ’…±ÚÔË…±fl≈¡˝◊√√ÀÚ±Ú / Ú±˝◊√√À√∏C±ÀÙ¬øÚø˘Ú Î¬±˚˛±ø˜Ú /

¬Û…¬ı˛±’…±ø˜ÀÚ± ŒÙ¬Ú˘º

3. flË¡œ˜ QÀfl¡ ’±È¬Àfl¡ Ô±fl¡±¬ı˛ Ê√Ú… øÊ√—fl¡ øàÈ¬˚˛±À¬ı˛È¬ / øÊ√¬ı˛±øÚ˚˛Ú / øÎ¬øÔøÔÀfl¡±Ú ¬ı…¬ı˝√√±¬ı˛

fl¡¬ı˛± ˝√√˚˛º

4. ‰≈¬˘ ¬ı̨?fl¡¬Û√±ÀÔ« ¬ı…¬ı ‘̋√√Ó¬ Ê√±¬ı̨fl¡ ¬Û√±Ô«øÈ¬¬ı̨ Ú±˜ √̋√± ◊̋√√ÀE±ÀÊ√Ú ¬Û±¬ı̨-’'¬± ◊̋√√Î¬ / ’…±ÚÔË…±fl≈¡ ◊̋√√ÀÚ±Ú /

È¬…±˘flƒ¡º

5. ›á¬¬ı˛?Àfl¡¬ı˛ ˘±˘ ¬ı˛— fl¡¬ı˛±¬ı˛ Ê√Ú… ¬ı…¬ı ‘̋√√Ó¬ √̋√̊ ˛ È¬± ◊̋√√ÀÈ¬øÚ ˛̊±˜ Î¬± ◊̋√√-’'¬± ◊̋√√Î¬ / ¬ı≈̨Ê√ / Œ¬ı˛±Î¬øÔÚº

(C) ¸—øé¬5 Î¬◊M√√¬ı˛ ø√Ú  .

1. ‰≈¬À˘ àÔ±˚˛œ ¬ı˛— ¸‘ø©Ü¬ı˛ Ê√Ú… Œ˚ øÓ¬Ú õ∂fl¡±¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±ÀÔ«¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ Œ¸·≈ø˘

øfl¡∑

2. àÔ±˚˛œ ‰≈¬˘¬ı˛?Àfl¡¬ı˛ ≈√øÈ¬ ¸—À˚±Ê√fl¡ ¬Û√±ÀÔ«¬ı˛ Ú±˜ ø˘‡≈Úº

3. àÔ±˚˛œ ‰≈¬˘¬ı˛?Àfl¡ Ê√±¬ı˛fl¡À¬ı˛±Òfl¡ ¬Û√±Ô« Œ˜˙±Ú ˝√√˚˛ Œfl¡Ú∑ ¤fl¡øÈ¬ Ê√±¬ı˛fl¡ Œ¬ı˛±Òfl¡ ¬Û√±ÀÔ«¬ı˛

Ú±˜ ø˘‡≈Úº

4. Œ˝√√Ú±À¬ı˛„√√ (henareng) ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú∑

5. ‰≈¬À˘¬ı˛ ¬ı˛?Àfl¡ ¬ı…¬ı˝‘√√Ó¬ ≈√øÈ¬ õ≠±øàÈ¬¸±˝◊√√Ê√±À¬ı˛¬ı˛ Ú±˜ ø˘‡≈Úº

6. ‰≈¬À˘¬ı˛ Œ¶xÀÓ¬ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ øfl¡ øfl¡ ’¸≈ø¬ıÒ± Ó¬± Î¬◊À~‡ fl¡¬ı˛≈Úº

7. ‰≈¬À˘¬ı˛ Œ¶x ¬ı…¬ı˝√√±À¬ı˛¬ı˛ fl≈¡Ù¬˘ øfl¡ Ó¬± Î¬◊À~‡ fl¡¬ı˛≈Úº

8. ’±Ò≈øÚfl¡ flË¡œÀ˜¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ øfl¡ øfl¡ Ó¬± Î¬◊À~‡ fl¡¬ı˛≈Úº

9. È¬…±˘fl¡˜ƒ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘ ø˘‡≈Úº

10. ‰≈¬˘¬ı˛?fl¡ ø˝√√¸±À¬ı Œ˝√√Ú± ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¸≈ø¬ıÒ±·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

11. ¤fl¡øÈ¬ ˆ¬±˘ ›á¬¬ı˛?Àfl¡¬ı˛ øfl¡ øfl¡ ·≈Ì Ô±fl¡± õ∂À˚˛±Ê√Ú Ó¬± Î¬◊À~‡ fl¡¬ı˛≈Úº
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(D) Î¬◊√±˝√√¬ı˛Ì ø√Ú  .

1. ‰≈¬˘¬ı˛?fl¡¬Û√±ÀÔ« ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ¤˜Ú ¤fl¡øÈ¬ Ê√±¬ı˛fl¡ ^À¬ı…¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº

2. ¤fl¡øÈ¬ õ∂±fl‘¡øÓ¬fl¡ ¬ı˛?¬Û√±ÀÔ«¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº

3. ›á¬¬ı˛?Àfl¡¬ı˛ ’¶§26√Ó¬± ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±ÀÔ«¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº

4.9  Î¬◊M√√¬ı˛˜±˘±

(A)

1. ˜…±·ÀÚø¸ ˛̊±˜ ø¸ø˘Àfl¡È¬

2. øÊ√¬ı˛±øÚ ˛̊̆

3. ¸—¬ı̨é¬fl¡

4. ˘± ◊̋√√À¸±Ú

5. Œfl¡±˘±ÀÊ√Ú

(B)

1. ¸¬ı≈Ê√

2. ’…±ÚÔË…±fl≈¡ ◊̋√√ÀÚ±Ú

3. øÊ√—fl¡ øàÈ¬˚˛±À¬ı˛È¬

4. √̋√± ◊̋√√ÀE±ÀÊ√Ú ¬Û±¬ı˛-’'¬± ◊̋√√Î¬

5. ¬ı≈̨Ê√

(C)

1. 4.4.3 Œ√‡≈Úº

2. Œ¬ı˛¸¬ı˛ø¸Ú˘ › Œ˜È¬±-’…±ø˜ÀÚ±ÀÙ¬Ú˘º

3. ¬ı˛?fl¡¬Û√±Ô«øÈ¬ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’±À·˝◊√√ ˚±ÀÓ¬ ’±À˘± › ¬ı±˚˛≈¬ı˛ ¸—¶ÛÀ˙« Ê√±ø¬ı˛Ó¬ Ú± ˝√√À˚˛ ˚±˚˛

Ó¬±¬ı˛ Ê√Ú… ¬ı˛?fl¡¬Û√±Ô«øÈ¬¬ı˛ ¸ø˝√√Ó¬ Ê√±¬ı˛ÌÀ¬ı˛±Òfl¡ ¬Û√±Ô« ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛º Ê√±¬ı˛ÌÀ¬ı˛±Òfl¡ ¬Û√±Ô«—

’…±À˜øÚ ˛̊±˜ Ô±À ˛̊±¢≠± ◊̋√√Àfl¡±À˘È¬º
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4. Úœ˘·±ÀÂ√¬ı˛ ¬Û±Ó¬±¬ı˛ ¬Û±Î¬◊Î¬±À¬ı˛¬ı˛ ¸Àe· Œ˝√√Ú±¬ı˛ ø˜|Ì Úœ˘±ˆ¬-fl¡±À˘± ¬ı˛— Î¬◊»¬Ûiß fl¡À¬ı˛, ¤˝◊√√

ø˜|ÌÀfl¡ Œ˝√√Ú±À¬ı˛„√√ ¬ıÀ˘º

5. 4.5.1 Œ√‡≈Úº

6. (a) ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ˆ¬±˘ ^±¬ıfl¡ Ú˚˛º Œ¸ Ê√Ú… ˝√√±˝◊√√ÀE±fl¡±¬ı«ÀÚ¬ı˛ ¸Àe· ^±¬ıfl¡ ø˝√√¸±À¬ı

ø˜øÔø˘Ú Œflv¡±¬ı˛± ◊̋√√Î¬ › Ê√˘ Œ˜˙±ÀÓ¬ ˝√√ ˛̊º

(b) ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ’Ó¬…z¬ √±˝√√…º

7. (a) Œ¶x ù´±¸-õ∂ù´±À¸¬ı˛ ˜±Ò…À˜ Ù≈¬¸Ù≈¬À¸ õ∂À¬ı˙ fl¡¬ı˛À˘ ø¬ıøˆ¬iß ù´±¸-õ∂ù´±¸Ê√øÚÓ¬ Œ¬ı˛±À·¬ı˛

¸‘ø©Ü ˝√√˚˛º

(b) ’…±À¬ı˛±¸˘ Œ¶x ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ˝‘√√√À¬ı˛±À· ’±flË¡±z¬ ˝√√¬ı±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º

8. 4.3.1 Œ√‡≈Úº

9. 4.2.2 Œ√‡≈Úº

10. Œ˝√√Ú± QÀfl¡ ;±˘± ¸‘ø©Ü fl¡À¬ı˛ Ú±, àÔ±˚˛œˆ¬±À¬ı Œfl¡±Ú ø¬ı¯∏øflË¡˚˛±¬ı˛ ¸‘ø©Ü fl¡À¬ı˛ Ú±, Œfl¡˙¬ı˛À&ÒË

Ê√˜± ˝√√˚˛ Ú±º

11. 4.6.1 Œ√‡≈Úº

(D)

1. √̋√± ◊̋√√ÀE±ÀÊ√Ú ¬Û±¬ı˛-’'¬± ◊̋√√Î¬

2. Œ˝√√Ú± [˝◊√√˝√√±ÀÓ¬ ˘±˝◊√√À¸±Ú Ô±Àfl¡]

3. È¬± ◊̋√√ÀÈ¬øÚ ˛̊±˜ Î¬± ◊̋√√-’'¬± ◊̋√√Î¬
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¤. ›. ø¸. 03

õ∂À˚˛±· ’øˆ¬˜≈‡œ

¬Û±Í¬…flË¡˜

[·±˝«√√àÔ… ¬ı˛¸±˚˛Ú]

¬Û˚«±˚˛

2
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¤fl¡fl¡ 5 ¸±¬ı±Ú, ¬Ûø¬ı˛©®±¬ı˛fl¡ › Ê√˘
(Soaps, Detergents and Water)

·Í¬Ú

5.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

5.1 Î¬◊»¬Û±√Ú

5.2 ¸±¬ı±ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±·

5.3 ¸±¬ı±Ú õ∂d≈¬øÓ¬

5.3.1 ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ ø¬ıøˆ¬iß ¬ÛXøÓ¬

5.3.2 ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˚La¬Û±øÓ¬

5.3.3 ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ fl“¡±‰¬±˜±˘

5.4 ¸±¬ı±ÀÚ¬ı˛ Ò˜«

5.5 õ∂¸±ÒÚœ ̧ ±¬ı±Ú

5.6 Ó¬¬ı˛˘ ¸±¬ı±Ú

5.7 ¸±¬ı±ÀÚ¬ı˛ fl¡± «̊fl¡±ø¬ı˛Ó¬±

5.8 ¬Ûø¬ı̨©®±¬ı̨fl¡

5.9 ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ fl¡± «̊fl¡±ø¬ı˛Ó¬±

5.10 ¬Ûø¬ı˛©®±¬ı˛fl¡ › ¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

5.11 Ê√̆

5.12 Œ|Ìœø¬ıˆ¬±·

5.12.1 ˜‘≈√ Ê√˘

5.12.2 ‡¬ı˛ Ê√˘
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5.13 ‡¬ı˛ Ê√À˘¬ı˛ Œ|Ìœø¬ıˆ¬±·

5.13.1 ’àÔ± ˛̊œ ‡¬ı˛ Ê√˘

5.13.2 àÔ±˚˛œ ‡¬ı˛ Ê√˘

5.14 ‡¬ı˛Ó¬± ”√¬ı˛œfl¡¬ı˛Ì ¬ı± Ê√˘ ˜‘≈√fl¡¬ı˛Ì

5.14.1 ¶£≈¬È¬Ú ¬ÛXøÓ¬

5.14.2 flv¡±Àfl«¡¬ı˛ ¬ÛXøÓ¬

5.14.3 Œ¸±Î¬± ¬ÛXøÓ¬

5.14.4 ‰≈¬Ú-Œ¸±Î¬± ¬ÛXøÓ¬

5.14.5 ¬Û±¬ı˛˜≈øÈ¬È¬ ¬ı± øÊ√›˘±˝◊√√È¬ ¬ÛXøÓ¬

5.14.6 ’±˚˛Ú ø¬ıøÚ˜˚˛ Œ¬ı˛øÊ√Ú ¬ÛXøÓ¬

5.15 ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’¸≈ø¬ıÒ±

5.16 ‡¬ı˛Ó¬±¬ı˛ ̃ ±S±

5.17 ¸±¬ı̨±—˙

5.18 √¸¬ı«À˙ ∏̄ õ∂ùü±¬ıø˘

5.19 Î¬◊M¬ı̨˜±˘±

5.0  õ∂d¬±¬ıÚ±

’±˜±À√¬ı˛ ∆√ÚøµÚ Ê√œ¬ıÀÚ ¬Ûø¬ı˛ÀÒ˚˛ › ’Ú…±Ú… ¬ı¶a ¬Ûø¬ı˛©®±À¬ı˛¬ı˛ fl¡±ÀÊ√ ¤¬ı— ¶§±àÔ… ¬ı˛é¬± › ˙¬ı˛œÀ¬ı˛¬ı˛

˜ ˛̊̆ ± ”√¬ı˛ fl¡¬ı˛ÀÓ¬ ˚± ’±˜¬ı˛± ¸¬ı ¸˜ ˛̊ ¬ı…¬ı √̋√±¬ı˛ fl¡ø¬ı˛ Ó¬± √̋√± √̋√̆  ¸±¬ı±Úº ¸±¬ı±Ú ø˙ä ¤fl¡øÈ¬ ’øÓ¬ õ∂±‰¬œÚ ø˙äº

˝◊√√˝√√±¬ı˛ ¬ı…¬ı˝√√±¬ı˛ 2500 ¬ı»¸¬ı˛ ¬Û”¬ı« ˝√√ÀÓ¬ ‰¬À˘ ’±¸ÀÂ√º Œ˜À¸±¬ÛÀÈ¬ø˜˚˛±˚˛ [¬ıÓ«¬˜±Ú Ú±˜ ˝◊√√¬ı˛±fl¡] ¸±¬ı±Ú

¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊À~‡ ¬Û±›˚˛± ˚±˚˛º ’±Ò≈øÚfl¡ ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ fl¡±Ê√ ÿÚø¬ı—˙ ˙Ó¬±sœ¬ı˛ õ∂Ô˜ ŒÔÀfl¡ ˙≈¬ı˛≈ ˝√√À˘›

Œ¬ı˛±˜±Ú ¬ı˛±Ê√±À√¬ı˛ ¬ı˛±Ê√Qfl¡±À˘› ◊̋√√̋ √√±¬ı˛ ¬ı…¬ı √̋√±¬ı˛ Ê√±Ú± øÂ√̆ º Ó¬‡Ú Ê√z≈¬-Ê√±ÀÚ± ˛̊±À¬ı˛¬ı˛ ‰¬ø¬ı« › Î¬◊øæ√7¡¡¡ ŒÓ¬À˘¬ı˛

¸Àe· fl¡±ÀÍ¬¬ı˛ ˆ¬¶ú ø˜ø˙À ˛̊ ¸±¬ı±Ú õ∂d≈¬Ó¬ fl¡¬ı˛± √̋√Ó¬ ˚± √̋√± ¬Ûø¬ı˛ÀÒ ˛̊ ¬ı¶a fl¡±‰¬± › ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛±¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı ‘̋√√Ó¬

√̋√Ó¬º ¸ˆ¬…Ó¬±¬ı˛ ’¢∂·øÓ¬¬ı˛ ¸Àe· ¸Àe· ¸ˆ¬… ˜±Ú≈̄ ∏ Ó¬±À√¬ı˛ ’±¬ı˛±˜ › ¶§±àÔ… ¬ı˛é¬±¬ı˛ Ó¬±ø·À√ › ¬Ûø¬ı˛ÀÒ ˛̧̊ ±˜¢∂œ

¬Ûø¬ı˛©®±À¬ı˛¬ı˛ Ê√Ú… ¤˝◊√√ ø˙Àä¬ı˛ õ∂¸±¬ı˛ ‚øÈ¬À˚˛ÀÂ√º
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Î¬◊ÀV˙… –
’±˜±À√¬ı˛ ˙¬ı˛œ¬ı˛ › ¬Ûø¬ı˛ÀÒ ˛̧̊ ±˜¢∂œ ¬Ûø¬ı˛©®±¬ı˛ ¬ı˛±‡±¬ı˛ Ê√Ú… ¸±¬ı±Ú, ¬Ûø¬ı˛©®±¬ı˛fl¡ › Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡ø¬ı˛º ¤ ◊̋√√

¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛À˘ ’±¬ÛøÚ ¤À√¬ı˛ ¬ı˛¸±˚˛Ú ¸y¬ıÀ&Ò ø¬ıÀ˙¯∏ :±Ú ˘±ˆ¬ fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À¬ıÚº Œ˚¸¬ı Ó¬Ô…
’±¬ÛøÚ Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ Œ¸·≈ø˘ ˝√√˘ –

l ¸±¬ı±ÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¸—Àfl¡Ó¬

l ¸±¬ı±Úœˆ¬¬ıÚ ø¬ıøflË¡˚˛± fl¡±Àfl¡ ¬ıÀ˘

l ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… øfl¡ øfl¡ ˚La¬Û±øÓ¬ › fl“¡±‰¬±˜±À˘¬ı˛ õ∂À˚˛±Ê√Ú

l ¸±¬ı±Ú ø˙Àä ¬ı˛?fl¡ › ¸≈·ø&Ò ^À¬ı…¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ Œfl¡Ú

l Ó¬¬ı˛˘ ¸±¬ı±ÀÚ¬ı˛ Î¬◊À~‡À˚±·… fl“¡±‰¬±˜±˘·≈ø˘ øfl¡ øfl¡

l ¸±¬ı±ÀÚ¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬± ¬ı…±‡…±

l ¬Ûø¬ı˛©®±¬ı˛fl¡ õ∂d≈¬øÓ¬ÀÓ¬ øfl¡ øfl¡ ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±Ú ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛

l ¬Ûø¬ı˛©®±¬ı˛fl¡ › ¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

l ‘̃≈√ Ê√˘ › ‡¬ı˛ Ê√˘ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡± ˛̊

l ‡¬ı˛ Ê√À˘ ¸±¬ı±Ú ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ¸˝√√ÀÊ√ ŒÙ¬Ú± ˝√√˚˛ Ú± ¤¬ı— ¸±¬ı±ÀÚ¬ı˛ ’¬Û‰¬˚˛ ˝√√˚˛¬ , øfl¡z≈¬
¬Ûø¬ı˛©®±¬ı˛fl¡ ‡¬ı˛ Ê√À˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˚±˚˛º ¤¬ı˛ fl¡±¬ı˛Ì øfl¡

l ‡¬ı˛ Ê√˘ ˜‘≈√ Ê√À˘ ¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛±¬ı˛ ¬ÛXøÓ¬·≈ø˘ øfl¡ øfl¡

l ·‘˝√√àÔ±˘œ fl¡±À˚« ¬ı± ø˙Àä ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ øfl¡ øfl¡ ’¸≈ø¬ıÒ±¬ı˛ ¸‘ø©Ü ˝√√˚˛

l Ê√À˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛ ˜±S± õ∂fl¡±À˙¬ı˛ ¤fl¡fl¡·≈ø˘ øfl¡ øfl¡

5.1  Î¬◊»¬Û±√Ú

¸±¬ı±Ú ¤fl¡ õ∂fl¡±¬ı˛ ∆Ê√¬ı ˘¬ıÌ ˚± Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ’Ô¬ı± õ∂±ÌœÊ√ ‰¬ø¬ı«¬ı˛ ¸Àe· fl¡øàÈ¬fl¡ Œ¸±Î¬± ¬ı± fl¡øàÈ¬fl¡
¬ÛÈ¬±À˙¬ı˛ [é¬±¬ı˛] ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±˚˛ Î¬◊»¬Ûiß ˝√√˚˛º ŒÓ¬˘ › ‰¬ø¬ı« ŒÔÀfl¡ õ∂±5 ø¢≠¸±¬ı˛±˝◊√√Î¬¸˜”˝√√Àfl¡ fl¡øàÈ¬fl¡
Œ¸±Î¬± ¬ı± fl¡øàÈ¬fl¡ ¬ÛÈ¬±˙ ø√À˚˛ ’±^«ø¬ıÀù≠ø¯∏Ó¬ fl¡¬ı˛À˘ √œ‚« ˙‘∫˘˚≈q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ¬ı±
¬ÛÈ¬±ø˙˚˛±˜ ‚øÈ¬Ó¬ ˘¬ıÌ [¸±¬ı±Ú] ¬Û±›˚˛± ˚±˚˛ ¤¬ı— ø¢≠¸±¬ı˛˘ [Œõ∂±À¬ÛÚ-1,2,3-√∏C±˝◊√√’˘] Î¬◊»¬Ûiß ˝√√˚˛º

Î¬◊M√√5
Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ¬ı± õ∂±ÌœÊ√ ‰¬ø¬ı« + fl¡øàÈ¬fl¡ Œ¸±Î¬± ————→ ø¸˘øÈ¬—

Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ˘¬ıÌ [¸±¬ı±Ú] + ø¢≠¸±¬ı˛˘

Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ’Ô¬ı± Ê√œ¬ıÊ√z≈¬¬ı˛ ‰¬ø¬ı«¬ı˛ [ø¢≠¸±¬ı˛± ◊̋√√Î¬] ¸Àe· é¬±À¬ı˛¬ı˛ ¬ı˛±¸± ˛̊øÚfl¡ ø¬ıøflË¡ ˛̊± ˛̊ ŒÓ¬˘ ¬ı± ‰¬ø¬ı«¬ı˛
’Ì≈·≈ø˘ ¸±¬ı±ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ ¤¬ı— ø¢≠¸±¬ı˛˘ ˜≈q¡ ˝√√˚˛º ¤˝◊√√ ø¬ıøflË¡˚˛±˚˛ øfl¡Â≈√È¬± Ó¬±À¬Û¬ı˛ Î¬◊»¬ÛøM√√ ˝√√˚˛º ŒÓ¬˘
¬ı± ‰¬ø¬ı«¬ı˛ ¸Àe· é¬±À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±˚˛ ŒÓ¬˘ ¬ı± ‰¬ø¬ı« Œ˚ ¬ÛXøÓ¬ÀÓ¬ ¸±¬ı±ÀÚ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛ Œ¸˝◊√√
¬ÛXøÓ¬Àfl¡ ¸±¬ı±Úœfl¡¬ı˛Ì (saponification) ¬ıÀ˘º Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ˘¬ıÌÀfl¡ Œ¸±Î¬± ¸±¬ı±Ú ›
¬ÛÈ¬±ø˙˚˛±˜ ˘¬ıÌÀfl¡ ¬ÛÈ¬±˙ ¸±¬ı±Ú ¬ıÀ˘ ’¬ıø˝√√Ó¬ fl¡¬ı˛± ˝√√˚˛º
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¸±¬ı±Ú Î¬◊»¬Û±√ÀÚ¬ı˛ Ê√Ú… ¸±¬ı±Úœˆ¬¬ıÚ ø¬ıøflË¡˚˛±Àfl¡ øÓ¬Úˆ¬±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º ˚Ô±–

1. õ∂˙˜ ŒÓ¬˘ ¸±¬ı±Úœˆ¬¬ıÚ–àÈ¬œ˘ øÚø˜«Ó¬ ¬Û±ÀS ŒÓ¬˘ › fl¡øàÈ¬fl¡ Œ¸±Î¬± àÈ¬œ˜-¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

3-4 ‚∞I◊± ÒÀ¬ı˛ ’± «̂ø¬ıÀù≠ø ∏̄Ó¬ fl¡¬ı˛± √̋√̊ ˛ ¤¬ı— Í¬±G¬± ’¬ıàÔ± ˛̊ Â“√±fl¡øÚ¬ı˛ ¸± √̋√±À˚… ŒÂ“√Àfl¡ ¸±¬ı±Ú ¬Û‘Ôfl¡ fl¡¬ı˛±

√̋√̊ º̨

ø¢≠¸±¬ı˛±˝◊√√˘ øàÈ¬˚˛±À¬ı˛È¬ + fl¡øàÈ¬fl¡ Œ¸±Î¬± ——→ Œ¸±øÎ¬˚˛±˜ øàÈ¬˚˛±À¬ı˛È¬ + ø¢≠¸±¬ı˛˘

[Î¬◊øæ√7¡¡¡ ŒÓ¬˘] [Œ¸±Î¬± ¸±¬ı±Ú]

2. ’±^«ø¬ıÀù≠¯∏Ì õ∂øflË¡˚˛±˚˛ ‰¬ø¬ı«Àfl¡ ø¬ıÀ˚˛±øÊ√Ó¬ fl¡À¬ı˛ Ù¬…±øÈ¬ ’…±ø¸Î¬ Î¬◊»¬Û±√Ú › Î¬◊æ≈√Ó¬ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛

¸ø˝√√Ó¬ Î¬◊¬Û˚≈q¡ ¬Ûø¬ı˛˜±Ì é¬±¬ı˛ ø˜ø|Ó¬ fl¡À¬ı˛ õ∂˙ø˜Ó¬ fl¡¬ı˛À˘ ¸±¬ı±Ú Î¬◊»¬Ûiß ˝√√˚˛º

Î¬◊M√√±¬Û
ø¢≠¸±¬ı˛±˝◊√√˘ øàÈ¬˚˛±À¬ı˛È¬ + Ê√˘ ——→ Ù¬…±øÈ¬ ’…±ø¸Î¬ + ø¢≠¸±¬ı˛˘

[‰¬ø¬ı«]

Ù¬…±øÈ¬ ’…±ø¸Î¬ + fl¡øàÈ¬fl¡ Œ¸±Î¬± → Œ¸±øÎ¬˚˛±˜ øàÈ¬˚˛±À¬ı˛È¬ + Ê√̆
[¸±¬ı±Ú]

3. ø˜Ô±˝◊√√˘ ¤àÈ¬±À¬ı˛¬ı˛ ¸±¬ı±Úœˆ¬¬ıÚ–ø¬ıøflË¡˚˛±¬ı˛ õ∂ÔÀ˜ ø˜Ô±˝◊√√˘ ¤àÈ¬±¬ı˛ ∆Ó¬ø¬ı˛ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ¬ÛÀ¬ı˛
¸±¬ı±Úœˆ¬¬ıÚ õ∂øflË¡˚˛±˚˛ ¸±¬ı±Ú Î¬◊»¬Û±√Ú fl¡¬ı˛± ˝√√˚˛º

ø¢≠¸±¬ı˛±˝◊√√˘ øàÈ¬˚˛±À¬ı˛È¬ + ø˜Ô±Ú˘ → ø˜Ô± ◊̋√√˘ ¤àÈ¬±¬ı˛ + ø¢≠¸±¬ı˛˘
[‰¬ø¬ı« ¬ı± ŒÓ¬˘]

ø˜Ô±˝◊√√˘ ¤àÈ¬±¬ı˛ + fl¡øàÈ¬fl¡ Œ¸±Î¬± → Œ¸±øÎ¬˚˛±˜ øàÈ¬˚˛±À¬ı˛È¬ + ø˜Ô±Ú˘
[¸±¬ı±Ú]

5.2  ¸±¬ı±ÀÚ¬ı˛ Œ|Ìœø¬ıˆ¬±·

¬ı…¬ı˝√√±ø¬ı˛fl¡ ø√fl¡ ø√À˚˛ ¸±¬ı±ÚÀfl¡ øÚ•ßø˘ø‡Ó¬ˆ¬±À¬ı Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˚±˚˛ –

1.õ∂¸±ÒÚœ ¸±¬ı±Ú (toilet soap)

2.fl¡±¬ÛÎ¬ˇfl¡±‰¬± ¸±¬ı±Ú (washing soap)

3.Ó¬¬ı˛̆  ¸±¬ı±Ú (liquid soap)

4.√±øÎ¬ˇ fl¡±˜±ÀÚ±¬ı˛ ¸±¬ı±Ú (shaving soap)
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¸±¬ı±ÚÀfl¡ Î¬◊¬Û±√±Ú·Ó¬ˆ¬±À¬ı ’±¬ı±¬ı˛ ≈√˝◊√√ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º ˚Ô±–

1. fl¡øÍ¬Ú ¸±¬ı±Ú (hard soap)—¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ˚ø√ ¸—¬Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ [Œ˚˜Ú ¬Û±ø˜øÈ¬fl¡

’…±ø¸Î¬, øàÈ¬ ˛̊±ø¬ı˛fl¡ ’…±ø¸Î¬] Œ¸±øÎ¬ ˛̊±˜ ˘¬ıÌ Œ¬ıø˙ ˜±S± ˛̊ Ô±Àfl¡ Ó¬À¬ı ‹ ¸±¬ı±ÚÀfl¡ fl¡øÍ¬Ú ¸±¬ı±Ú

¬ıÀ˘º

2. Œfl¡±˜˘ ¸±¬ı±Ú (soft soap)—¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ˚ø√ ’¸—¬Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ [Œ˚˜Ú ›À˘ø ˛̊fl¡

’…±ø¸Î¬, ø˘ÀÚ±À˘øÚfl¡ ’…±ø¸Î¬] ¬ÛÈ¬±ø˙ ˛̊±˜ Œ¬ıø˙ ˜±S± ˛̊ Ô±Àfl¡ Ó¬À¬ı ‹ ¸±¬ı±ÚÀfl¡ Œfl¡±˜˘ ¸±¬ı±Ú

¬ıÀ˘º

5.3  ¸±¬ı±Ú õ∂d≈¬øÓ¬

¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ ≈√˝◊√√øÈ¬ ˜”˘ ø¬ı¯∏˚˛ 1. ¸±¬ı±Úœfl¡¬ı˛Ì õ∂øflË¡˚˛± ¤¬ı— 2. Î¬◊»¬Ûiß ¸±¬ı±ÀÚ¬ı˛ ¸Àe· ø¬ıøˆ¬iß

¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô« ¸˜¸Nˆ¬±À¬ı Œ˜˙±ÀÚ±º

5.3.1  ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ ø¬ıøˆ¬iß ¬ÛXøÓ¬

õ∂d≈¬Ó¬ õ∂Ì±˘œ

Î¬◊¯∏Æ ¬ÛXøÓ¬ ˙œÓ¬˘ ¬ÛXøÓ¬

’Ò«ø¸X ¬Û”Ì«ø¸X ø˜|
¬ÛXøÓ¬ ¬ÛXøÓ¬ ¬ÛXøÓ¬

1. Î¬◊¯∏Æ ¬ÛXøÓ¬—¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬ õ∂¸±ÒÚ ¸±¬ı±Ú › fl¡±¬ÛÎ¬ˇ fl¡±‰¬±¬ı˛ ¸±¬ı±Ú õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛º

Î¬◊̄ ∏Æ ¬ÛXøÓ¬Àfl¡ ’±¬ı±¬ı˛ øÓ¬Úˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚± ˛̊º ˚Ô± (a) ’Ò«ø¸X ¬ÛXøÓ¬, (b) ¬Û”Ì«ø¸X ¬ÛXøÓ¬,

(c) ø˜| ¬ÛXøÓ¬º

2. ˙œÓ¬˘ ¬ÛXøÓ¬—¶§26√ ¬ı± ø¬ıÀ˙¯∏ Ò¬ı˛ÀÌ¬ı˛ ¸±¬ı±ÀÚ¬ı˛ Ê√Ú… ¸±Ò±¬ı˛ÌÓ¬ ˙œÓ¬˘ ¬ÛXøÓ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±

√̋√̊ º̨
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5.3.2  ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ ˚La¬Û±øÓ¬

¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… ¸±Ò±¬ı˛ÌÓ¬ øÚ•ßø˘ø‡Ó¬ ˚La¬Û±øÓ¬¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ –

1. fl¡Î¬ˇ±˝◊√√ ¬ı± ¬ıÓ«¬˜±ÀÚ àÈ¬œ˘øÚø˜«Ó¬ ¸±¬ı±Ú-Œfl¡È¬˘œ [¬ÛÀÚ¬ı˛-øÓ¬ø¬ı˛˙ Ù≈¬È¬ ¬ı…±¸ø¬ıø˙©Ü, ’±È¬-√˙ Ù≈¬È¬ ·ˆ¬œ¬ı˛

¬Û±S]

2. ’±À˘±Î¬ˇfl¡ ‡≈øz¬ ¬ı± fl¡±ÀÍ¬¬ı˛ Ó¬±Îˇ¬≈ ¬ı± ¬ıÓ«¬˜±ÀÚ ¶§øÂ√^ àÈ¬œ˜ fl≈¡G¬˘œ

3. Î¬◊Ú±Ú Ó¬»¸˝√√ ;±˘±Úœ

4. ¬ı±˘øÓ¬

5. ˜·

6. √̋√± ◊̋√√ÀE±ø˜È¬±¬ı˛ ˚La

7. ˜±¬Ûfl¡ Œ‰¬±„√√

8. ŒàÈ¬ÚÀ˘˙ àÈ¬œÀ˘¬ı˛ Â≈√ø¬ı˛

9. Ó≈¬˘±√G¬ › ¬ı±È¬‡±¬ı˛±

10. ¸±¬ı±Ú Ê√˜±˝◊√√¬ı±¬ı˛ ¬Û±S

11. fl¡øàÈ¬fl¡ Œ¸±Î¬± ¬ı˛±ø‡¬ı±¬ı˛ ¬Û±S

12. ¸±¬ı±ÀÚ Â√±¬Û ˘±·±ÀÚ±¬ı˛ ˚La

13. fl¡±ÀÍ¬¬ı˛ Œ√∏C

14. Î¬± ◊̋√√̧

15. Œ˜±Î¬ˇfl¡ ^¬ı… ˝◊√√Ó¬…±ø√

5.3.3  ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úœ˚˛ fl“¡±‰¬±˜±˘

¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… ≈√˝◊√√øÈ¬ õ∂Ò±Ú Î¬◊¬Û±√±Ú øÚÀ•ß Œ√›˚˛± ˝√√˘ –

1. Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ’Ô¬ı± õ∂±ÌœÊ√ ‰¬ø¬ı« [øS-ø¢≠¸±¬ı˛±˝◊√√Î¬]º ¤À√¬ı˛ õ∂Ò±Ú Î¬◊»¸–

(a) Œ·±-‰¬ø¬ı« [˙Ó¬fl¡¬ı˛± 75-80 ˆ¬±·]

(b) Œˆ¬Î¬ˇ±¬ı˛ ‰¬ø¬ı«

(c) ˙”fl¡À¬ı˛¬ı˛ ‰¬ø¬ı« ˝◊√√Ó¬…±ø√ ¤¬ı—

Ù≈¬È¬±˝◊√√¬ı±¬ı˛ ˚La
ø‰¬S 1 Ê√˜±˝◊√√¬ı±¬ı˛ ¬Û±S

ø‰¬S 2

¸±¬ı±Ú fl¡±øÈ¬¬ı±¬ı˛ ˚La
ø‰¬S 3

Â√±¬Û ˘±·±˝◊√√¬ı±¬ı˛ ˚La
ø‰¬S 5

Œ·±˘ ¸±¬ı±ÀÚ¬ı˛ Â“√±‰¬ Œfl¡fl¡ ¸±¬ı±ÀÚ¬ı˛ Â“√±‰¬

ø‰¬S 4
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(d) Ú±¬ı˛Àfl¡˘ ŒÓ¬˘ [˙Ó¬fl¡¬ı˛± 15-25 ˆ¬±·]

(e) ˜˝≈√√˚˛± ŒÓ¬˘

(f) ¬ı±√±˜ ŒÓ¬˘

(g) ¬Û±˜, fl¡±Ì«±˘ ŒÓ¬˘ õ∂ˆ‘¬øÓ¬ ÚÚƒ-Î¬±˝◊√√— ’À˚˛˘

2. é¬±¬ı˛Ê√±Ó¬œ˚˛ ¬Û√±Ô«–Œ˚˜Ú fl¡øàÈ¬fl¡ Œ¸±Î¬± ¬ı± fl¡øàÈ¬fl¡ ¬ÛÈ¬±˙º fl¡øàÈ¬fl¡ Œ¸±Î¬±¬ı˛ Î¬◊»¸ Œflv¡±ø¬ı˛Ú ø˙äº

¸±¬ı±Ú-ø˙Àä ’Ú…±Ú… ’±Ú≈¯∏øe·fl¡ fl“¡±‰¬±˜±˘·≈ø˘ ˚Ô±flË¡À˜–

(a) Ê√˘ ¤fl¡øÈ¬ ˜”˘…¬ı±Ú Î¬◊¬Û±√±Úº ˝◊√√˝√√± ŒÓ¬˘ ¤¬ı— é¬±À¬ı˛¬ı˛ ˜ÀÒ… ø¬ıøflË¡˚˛± ‚È¬±ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

(b) Ò±¬ı˛fl¡ ø √̋√̧ ±À¬ı Œ¸±øÎ¬ ˛̊±˜ ø¸ø˘Àfl¡È¬, Œ¸±Î¬± ’…± √̇, √∏C± ◊̋√√À¸±øÎ¬ ˛̊±˜ Ù¬¸ÀÙ¬È¬, ¸± ◊̋√√À√∏CÈ¬ ˘¬ıÌ ◊̋√√Ó¬…±ø√

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º

(c) øÙ¬˘±¬ı˛ ø˝√√¸±À¬ı È¬…±˘flƒ¡, àÈ¬±‰«¬ ◊̋√√Ó¬…±ø√º

(d) ≈̧·ø&Ò ^¬ı… ø √̋√̧ ±À¬ı ¬Û± ◊̋√√Ú ŒÓ¬˘, ˘…±Àˆ¬`¬±¬ı˛ ŒÓ¬˘, Œ˘˜Ú¢∂±¸ ŒÓ¬˘, ø¸À√∏CøÚ˘± ŒÓ¬˘, ¸…±À`¬˘

ŒÓ¬˘, Œflv¡±ˆ¬ ŒÓ¬˘ ˝◊√√Ó¬…±ø√ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

(e) ˘¬ıÌ–ŒÓ¬˘ › é¬±À¬ı˛¬ı˛ ø˜|Ì ŒÔÀfl¡ Œ¢∂Ú Œ¸±¬Û õ∂d≈¬Ó¬ fl¡¬ı˛±¬ı˛ Ê√Ú… ˘¬ıÀÌ¬ı˛ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊º

˘¬ıÌ ŒÓ¬À˘¬ı˛ ˜Ò…àÔ ø¢≠¸±ø¬ı˛Ú › ’Ú…±Ú… ’õ∂À ˛̊±Ê√Úœ ˛̊ øÊ√øÚ¸ ’±˘±√± fl¡¬ı˛ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

(f) ¬ı˛?fl¡ ^¬ı…–¸±¬ı±ÚÀfl¡ ‘√ø©Ü ’±fl¡¯∏«Ìœ˚˛ fl¡¬ı˛±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß ¬ı˛?fl¡ ¬Û√±Ô« Œ˚˜Ú, ˝◊√√À˚˛±ø¸Ú

[Œ¬ı·≈Ìœ ¬ı˛—], ’±˘√∏C±À˜ø¬ı˛Ú ¢≠≈ [Úœ˘ ¬ı˛—], È¬±˝◊√√ÀÈ¬øÚ˚˛±˜ Î¬±˝◊√√-’'¬±˝◊√√Î¬ [¸±√± ¬ı˛—] Œ˚±· fl¡¬ı˛±

˝√√˚˛º Œ¸±¬ÛÀàÈ¬±Ú ¬Û±Î¬◊Î¬±¬ı˛ ¸±¬ı±ÀÚ¬ı˛ ›Ê√Ú ¬ı‘øX fl¡¬ı˛±¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

5.4  ¸±¬ı±ÀÚ¬ı˛ Ò˜«

1. Î¬◊ißÓ¬˜±ÀÚ¬ı˛ ¸±¬ı±Ú ˙q¡ ¤¬ı— ≈̧·&Ò ≈̊q¡ √̋√̊ ˛º 2. ¸±¬ı±Ú Ê√À˘ ¸ √̋√ÀÊ√ ^¬ıœ ”̂¬Ó¬ √̋√̊ ˛º 3. ¸±¬ı±Ú ∆Ê√¬ı

^±¬ıÀfl¡› ^±¬ı… øfl¡z≈¬ Œfl¡À¬ı˛±ø¸Ú ¬ı± Œ¬ÛÀ√∏C±À˘ ¡^¬ıœˆ”¬Ó¬ ˝√√˚˛ Ú±º 4. Ê√À˘¬ı˛ ¸Àe· õ∂‰≈¬¬ı˛ ŒÙ¬Ú± Î¬◊»¬Ûiß fl¡À¬ı˛º

ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ŒÓ¬˘ ŒÔÀfl¡ Î¬◊»¬Ûiß ¸±¬ı±Ú ø¬ıøˆ¬iß õ∂fl‘¡øÓ¬¬ı˛ ˝√√˚˛º Ú±¬ı˛Àfl¡˘ ŒÓ¬˘, ¬ı±√±˜ ŒÓ¬˘ ŒÔÀfl¡

Î¬◊»¬Ûiß ¸±¬ı±Ú ¸˝√√ÀÊ√ ^¬ıœˆ”¬Ó¬ ˝√√˚˛ øfl¡z≈¬ ˜˝≈√√˚˛± ŒÓ¬À˘¬ı˛ ¸±¬ı±Ú ¸˝√√ÀÊ√ ^¬ıœˆ”¬Ó¬ ˝√√˚˛ Ú±º
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5.5  õ∂¸±ÒÚœ ¸±¬ı±Ú

õ∂¸±ÒÚœ ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… ¸±Ò±¬ı˛ÌÓ¬–

(i) Ú±¬ı˛Àfl¡˘ ŒÓ¬˘˚¬ı±√±˜ ŒÓ¬˘˚fl¡…±àÈ¬¬ı˛ ŒÓ¬˘

(ii) fl¡øàÈ¬fl¡ Œ¸±Î¬±

(iii) ’…±˘Àfl¡± √̋√̆

(iv) ¬ı˛?fl¡ ¬Û√±Ô«

(v) ≈̧·ø&Ò ¬Û√±Ô«

ŒÚ› ˛̊± ˝√√ ˛̊º

¸±¬ı±Ú-Œfl¡È¬˘œÀÓ¬ ‰¬ø¬ı« › ŒÓ¬˘Àfl¡ ø¬ı·ø˘Ó¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ fl¡øàÈ¬fl¡ Œ¸±Î¬± Œ˚±· fl¡¬ı˛± ˝√√˚˛ ¤¬ı— àÈ¬œÀ˜¬ı˛
¸±˝√√±À˚… Î¬◊M√√5 fl¡¬ı˛± ˝√√˚˛º ’±^«ø¬ıÀù≠¯∏Ì ¸•Û”Ì« ˝√√À˘ ¬ı˛?fl¡ ¬Û√±Ô« Œ˚±· fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ¬Û≈Ú¬ı˛±˚˛ Î¬◊M√√5 fl¡¬ı˛±
˝√√˚˛º ’¬ıÀ˙À¯∏ ¸≈·ø&Ò ¬Û√±Ô« Œ˚±· fl¡À¬ı˛ Ê√˜±¬ı±¬ı˛ ¬Û±ÀS ŒÏ¬À˘ ¸±¬ı±ÀÚ¬ı˛ Œfl¡fl¡ ∆Ó¬ø¬ı˛ fl¡¬ı˛± ˝√√˚˛º

5.6  Ó¬¬ı˛˘ ¸±¬ı±Ú (Liquid Soap)

Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ¬ÛÈ¬±ø˙ ˛̊±˜ ˘¬ıÌ¸ ”̃̋ √√ ¶§±ˆ¬±ø¬ıfl¡ Î¬◊̄ ∏ÆÓ¬± ˛̊ Ó¬¬ı˛̆  ’¬ıàÔ± ˛̊ Ô±Àfl¡ ¬ıÀ˘ ¤ ◊̋√√ ˘¬ıÌ¸ ”̃̋ √√Àfl¡

Ó¬¬ı˛˘ ¸±¬ı±Ú ¬ı˘± ˝√√˚˛º

Ó¬¬ı˛˘ ¸±¬ı±Ú ∆Ó¬ø¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú… ÚœÀ‰¬ Î¬◊ø~ø‡Ó¬ fl“¡±‰¬±˜±À˘¬ı˛ õ∂À˚˛±Ê√Ú –

(i) Ú±¬ı˛Àfl¡˘ ŒÓ¬˘

(ii) fl¡øàÈ¬fl¡ ¬ÛÈ¬±˙

(iii) ø‰¬øÚ

(iv) Œ¬ı±¬ı˛±'¬

(v) ø¢≠¸±ø¬ı˛Ú

(vi) Ê√̆

(vii) ¸≈·ø&Ò ^¬ı…

(viii) ¬ı˛?fl¡ ¬Û√±Ô«
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õ∂Ì±˘œ – ¸±¬ı±Ú-Œfl¡È¬˘œÀÓ¬ Ú±¬ı˛Àfl¡˘ ŒÓ¬˘ › ¬ÛÈ¬±˙ Œ˘˝◊√√ (25%) 50° Œ¸. Î¬◊¯∏ÆÓ¬±˚˛ Î¬◊M√√5 fl¡¬ı˛±

˝√√˚˛ ¤¬ı— ˆ¬±˘ˆ¬±À¬ı ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛º Î¬◊M√√5 ’¬ıàÔ±˚˛ Ú±¬ı˛Àfl¡˘ ŒÓ¬˘ fl¡øàÈ¬fl¡ ¬ÛÈ¬±˙ ^¬ıÌ ¡Z±¬ı˛±

’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝√√˚˛ ¤¬ı— õ∂‰≈¬¬ı˛ ŒÙ¬Ú± Î¬◊»¬Ûiß ˝√√˚˛º ¸±¬ı±Úœˆ¬¬ıÚ ¸•Û”Ì« ˝√√À˘ ø‰¬øÚ, Œ¬ı±¬ı˛±'¬, ø¢≠¸±ø¬ı˛Ú ¤¬ı—

¬Ûø¬ı˛˜±Ì ˜Ó¬ Ê√˘ Œ˜˙±Ú ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ ¤˝◊√√ ø˜|ÌÀfl¡ ˆ¬±˘ˆ¬±À¬ı ’±À˘±øÎ¬ˇÓ¬ fl¡À¬ı˛ ¸˜¸N ø˜|ÀÌ

¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛± ˝√√˚˛º ¤¬ı±¬ı˛ ø˜|ÀÌ¬ı˛ ˜ÀÒ… ¸≈·ø&Ò ^¬ı… › ¬ı˛?fl¡ ¬Û√±Ô« Œ˚±· fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ˆ¬±˘ˆ¬±À¬ı

ø˜ø˙À˚˛ ¬Ûø¬ı˛¸Ë±¬ıÌ fl¡¬ı˛± ˝√√˚˛º õ∂±5 ¬Ûø¬ı˛¸Ë≈Ó¬ Ó¬¬ı˛˘Àfl¡ Œ¬ı±Ó¬À˘ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛º

¬ıÓ«¬˜±ÀÚ õ∂¸±ÒÀÚ › fl¡±¬ÛÎ¬ˇ fl¡±‰¬±¬ı˛ fl¡±ÀÊ√ Ó¬¬ı˛˘ ¸±¬ı±Ú ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

5.7  ¸±¬ı±ÀÚ¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬±

¸±¬ı±Ú ¸±Ò±¬ı˛ÌÓ¬ Ê√±˜±fl¡±¬ÛÀÎ¬ˇ ’±È¬Àfl¡ Ô±fl¡± ŒÓ¬˘ › ‰¬ø¬ı«Àfl¡ ¤¬ı— ˜±Ú≈À ∏̄¬ı˛ Œ√À˝√√¬ı˛ QÀfl¡ Œ “̧ÀÈ¬ Ô±fl¡±

˜˚˛˘± ’¬Û¸±¬ı˛ÀÌ¬ı˛ fl¡±ÀÊ√ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

¤˝◊√√ ˜˚˛˘± ¬ı± ŒÓ¬˘, ‰¬ø¬ı« ’¬Û¸±¬ı˛ÀÌ¬ı˛ Ê√Ú… Ê√À˘¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º ¸±¬ı±ÀÚ¬ı˛ ·Í¬Ú±fl‘¡øÓ¬ÀÓ¬ ≈√øÈ¬

õ∂Ò±Ú ’—˙ ¬ıÓ«¬˜±Ú–¤fl¡øÈ¬ Ê√˘ ’±fl¡¯∏π ¬ı± Ê√˘ ¸&Ò±Úœ ÒË≈¬ıœ˚˛ ’—˙ ¤¬ı— ’Ú…øÈ¬ Ê√˘ ø¬ıfl¡¯∏π ¬ı±

Ê√˘±Ó¬efl¡œ ’ÒË≈¬ıœ˚˛ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ’—˙º ÒË≈¬ıœ˚˛ õ∂±z¬ Ê√À˘ ^¬ıÌœ˚˛ ¤¬ı— ’ÒË≈¬ıœ˚˛ õ∂±z¬ ŒÓ¬À˘ ^¬ıÌœ˚˛º

¸±¬ı±ÀÚ¬ı˛ ’ÒË≈¬ıœ˚˛ õ∂±z¬ ¸¬ı˛˘ fl¡±¬ı«Ú ˙‘∫˘ ‚øÈ¬Ó¬ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ¬ı± Œ¬ıø?Ú õ∂øÓ¬àÔ±ø¬ÛÓ¬ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú

¡Z±¬ı˛± ·øÍ¬Ó¬º ¤¬ı— ÒË≈¬ıœ˚˛ ’—˙ ’¬Û¬ı˛±Ò˜π ’±˚˛Ú, ¬Û¬ı˛±Ò˜π ’±˚˛Ú ¬ı± ¬Û¬ı˛± ¬ı± Î¬◊ˆ¬˚˛Ò˜π ’±˚˛Ú ¡Z±¬ı˛±

·øÍ¬Ó¬ ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¸≈Ó¬¬ı˛±— ¸±¬ı±Ú ¤fl¡˝◊√√¸Àe· ¬Ûø¬ı˛ÀÒ˚˛ ¸±˜¢∂œ ŒÔÀfl¡ ¬ı± ˙¬ı˛œ¬ı˛ ŒÔÀfl¡ ŒÓ¬˘ Ê√±Ó¬œ˚˛

¬Û√±Ô« › Ê√˘ Î¬◊ˆ¬˚˛Àfl¡˝◊√√ ¢∂˝√√Ì fl¡À¬ı˛ ¤¬ı— ¬ı‘˝√√√±fl¡±¬ı˛ ’Ú≈¸˜ø©Ü ø˜À¸ø˘ (micelle) ·Í¬Ú fl¡À¬ı˛º ˚±¬ı˛

’±fl¡±¬ı˛ fl¡˘À˚˛Î¬ fl¡Ì±¬ı˛ ˜Ó¬ [¸”Ñ fl¡Ì± ˚± ŒÂ“√Àfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± ˚±˚˛ Ú±]º ¸≈Ó¬¬ı˛±— ¸±¬ı±Ú ¤fl¡øÈ¬ Î¬◊M√√˜

˝◊√√˜±˘¸Ú ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±Ô«º ¸±¬ı±Ú Ê√À˘ ^¬ıœˆ”¬Ó¬ ˝√√À˘ ’±˚˛Úœ˚˛ ’—˙ Ê√À˘¬ı˛ ¸Àe· Ô±Àfl¡ ¤¬ı—

˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ¬ı± ’ÒË≈¬ıœ˚˛ ’—˙ Ê√À˘¬ı˛ d¬À¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ ø√Àfl¡ Ô±Àfl¡º Ê√À˘¬ı˛ ˜ÀÒ… ¸±¬ı±ÀÚ¬ı˛ Œ˚ ’Ì≈·≈ø˘

Ô±Àfl¡ Œ¸˝◊√√·≈ø˘ ¤fl¡øSÓ¬ ˝√√À˚˛ ¤fl¡øÈ¬ ø¬ıÀ˙¯∏ ’±fl¡±¬ı˛ ¢∂˝√√Ì fl¡À¬ı˛ ˚±¬ı˛ ¬ı±˝◊√√À¬ı˛¬ı˛ ø√Àfl¡ ’±˚˛Úœ˚˛ ’—˙ ¤¬ı—

øˆ¬Ó¬À¬ı˛¬ı˛ ø√Àfl¡ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ’—˙ Ô±Àfl¡º ¤˝◊√√ ø¬ıÀ˙¯∏ ’±fl¡±¬ı˛ø¬ıø˙©Ü ’Ì≈¸˜”˝√√Àfl¡ ø˜À¸ø˘ ¬ıÀ˘º ¤˝◊√√

ø˜À¸ø˘·≈ø˘ Ê√À˘¬ı˛ ˜ÀÒ… ˆ¬±¸˜±Ú ’¬ıàÔ±˚˛ Ô±Àfl¡º ¬Ûø¬ı˛ÀÒ˚˛ ¸±˜¢∂œ ¬ı± ˙¬ı˛œÀ¬ı˛¬ı˛ ’—˙ ŒÔÀfl¡ ŒÓ¬˘
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Ê√±Ó¬œ˚˛ ˜˚˛˘± ¤˝◊√√ ø˜À¸ø˘¬ı˛ ¸—¶ÛÀ˙« ¤À˘ ¸±¬ı±ÀÚ¬ı˛ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ’—˙ ‹ ŒÓ¬˘Àfl¡ ^¬ıœˆ”¬Ó¬ fl¡À¬ı˛

¬Ûø¬ı˛ÀÒ˚˛ ¸±˜¢∂œ ˝√√˝◊√√ÀÓ¬ ’¬Û¸±ø¬ı˛Ó¬ fl¡À¬ı˛ Œ√˚˛ ¤¬ı— ¬Ûø¬ı˛ÀÒ˚˛ Ê√±˜±fl¡±¬ÛÎ¬ˇ ¬Ûø¬ı˛©®±¬ı˛ ˝√√˚˛º

5.8  ¬Ûø¬ı˛©®±¬ı˛fl¡ (Detergents)

¬Ûø¬ı˛©®±¬ı˛fl¡ fl¡Ó¬fl¡·≈ø˘ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±ÀÔ«¬ı˛ ø˜|Ì ˚±˝√√± ¬Ûø¬ı˛ÀÒ˚˛ ¸±˜¢∂œÀfl¡ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛ÀÓ¬ ¸±˝√√±˚…
fl¡À¬ı˛º ¬Ûø¬ı˛©®±¬ı˛fl¡ ¸±Ò±¬ı˛ÌÓ¬ ’…±˘øfl¡˘ ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸Î¬ › ’…±˘øfl¡˘ Œ¬ıø?Ú ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸ÀÎ¬¬ı˛
Œ¸±øÎ¬ ˛̊±˜ ˘¬ıÌº ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬± ¬ı‘øX fl¡¬ı˛±¬ı˛ Ê√Ú… ’±¬ı˛› øfl¡Â≈√ ¬ı˛±¸±˚˛øÚfl¡ ¸±˜¢∂œ ø˜ø|Ó¬ fl¡¬ı˛±

˝√√˚˛º ¤˝◊√√¸¬ı ¬ı˛±¸±˚˛øÚfl¡ ¸±˜¢∂œÀfl¡ ¤fl¡ fl¡Ô±˚˛ ø¬ıã±¸« ¬ıÀ˘º ¤À√¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬± øÚ•ß¬ı˛”¬Û –

1. ’¬Û‚¯∏«fl¡ ø˝√√¸±À¬ı fl¡…±˘¸±˝◊√√È¬, ¸”Ñ ¬ı±ø˘ ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛º ˝◊√√˝√√±¬ı˛± ˜˚˛˘±Àfl¡ ‚À¯∏ Ó≈¬À˘ ø√ÀÓ¬

¸± √̋√±˚… fl¡À¬ı˛º

2. ¬Ûø¬ı˛©®±¬ı˛fl¡ ø˝√√¸±À¬ı ’•°Ê√±Ó¬œ˚˛ ¬Û√±Ô« ¸±˝◊√√ø√∏Cfl¡ ’…±ø¸Î¬, Ù¬¸Ù¬ø¬ı˛fl¡ ’…±ø¸Î¬ ¤¬ı— é¬±¬ı˛Ê√±Ó¬œ˚˛

¬Û√±Ô« Œ˚˜Ú Œ¸±øÎ¬ ˛̊±˜ fl¡±¬ı«ÀÚÈ¬, Œ¸±øÎ¬ ˛̊±˜ ø¸ø˘Àfl¡È¬ ø˜ø|Ó¬ fl¡¬ı˛± ˝√√ ˛̊º ¤¬ı˛± Ê√±˜± fl¡±¬ÛÀÎ¬ˇ¬ı˛

˜˚˛˘± ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

ø‰¬S 6

Oil drop

 ŒÓ¬˘ ø¬ıµ≈
Oil drop

 ŒÓ¬˘ ø¬ıµ≈

¸±¬ı±Ú ¬ı± øÎ¬È¬±¬ı˛ÀÊ√KI◊
ŒÓ¬˘ ^¬ıœˆ”¬Ó¬ ˝√√›˚˛±¬ı˛ õ∂øflË¡˚˛±

¬ı˝≈√√¸—‡…fl¡ øÎ¬È¬±¬ı˛ÀÊ√KI◊ ’Ì≈

detergent molecule

øÎ¬È¬±¬ı˛ÀÊ√KI◊ ’Ì≈
nonpolar tail

 ’ÒË≈¬ıœ˚˛ ’—˙
polar head

 ÒË≈¬ıœ˚˛ ’—˙ H2O

Water surface

Ê√˘ d¬¬ı˛

Charge repulsion

Micelle formation

 ø˜À¸ø˘ ¸‘ø©Ü

Ó¬±øÎ¬ˇøÓ¬fl¡
ø¬ıfl¡¯∏«Ì Micelle formation
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3. Ê√œ¬ı±Ì≈Ú±˙fl¡¬ı˛”À¬Û Œ¸±øÎ¬˚˛±˜ ˝√√±˝◊√√À¬Û±Àflv¡±¬ı˛±˝◊√√È¬, ¬Û±˝◊√√Ú ŒÓ¬˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛± ¬Ûø¬ı˛ÀÒ˚˛

¸±˜¢∂œ¬ı˛ Ê√œ¬ı±Ì≈Àfl¡ Ò√ı—¸ fl¡À¬ı˛º

4. ¬Û≈Ú–àÔ±¬Ûfl¡ Œ¬ı˛±Òfl¡ ¬ı”̨À¬Û ¬Ûø˘fl¡±¬ı«ÀÚÈ¬ ¬ı…¬ı √̋√±¬ı˛ fl¡¬ı˛± √̋√̊ ˛º ◊̋√√̋ √√± ’¬Û ‘̧Ó¬ ˜ ˛̊̆ ±Àfl¡ ¬Û≈Ú¬ı˛± ˛̊ Ê√̃ ÀÓ¬

¬ı±Ò± Œ√ ˛̊º

5. ¬Ûø¬ı˛©®±¬ı˛fl¡Àfl¡ ≈̧‘√̇ … fl¡À¬ı˛ ŒÓ¬±˘±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß ¸—Àù≠ø ∏̄Ó¬ ∆Ê√¬ı › ’ÕÊ√¬ı ¬ı˛— ¬ı…¬ı √̋√±¬ı˛ fl¡¬ı˛± √̋√̊ ˛º

≈̧·ø&Ò ø √̋√̧ ±À¬ı Ú±Ú±õ∂fl¡±¬ı˛ ∆Ê√¬ı ≈̧·ø&Ò¬ı˛ ø˜|Ì ¤¬ı— ¸—¬ı˛é¬ÀÌ¬ı˛ Ê√Ú… ø¬ıøˆ¬iß ∆Ê√¬ı Œ˚Ã· Œ˚˜Ú

ø¬ıÎ¬◊È¬± ◊̋√√À˘ÀÈ¬Î¬ √̋√± ◊̋√√Eø'¬ È¬ ≈̆̋ ◊√√Ú, ¢≠≈È¬±¬ı˛…±˘øÎ¬ √̋√± ◊̋√√Î¬ Œ˚±· fl¡¬ı˛± √̋√̊ ˛º ¤·≈ø˘ ¬Ûø¬ı˛©®±¬ı˛fl¡Àfl¡ Ê√±¬ı˛Ì,

¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛±, ¬Û‰¬Ú õ∂ˆ‘¬øÓ¬¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬± fl¡À¬ı˛ ¤¬ı— ¬Ûø¬ı˛©®±¬ı˛Àfl¡ √œ‚«ø√Ú ÒÀ¬ı˛ ¸—¬ı˛øé¬Ó¬

¬ı˛±‡ÀÓ¬ ¸±˝√√±˚… fl¡À¬ı˛º

5.9  ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ fl¡±˚«fl¡±ø¬ı˛Ó¬±

¸±¬ı±ÀÚ¬ı˛ Ú…± ˛̊ ¬Ûø¬ı˛©®±¬ı˛fl¡ ’Ì≈ÀÓ¬ ¤fl¡øÈ¬ Ê√̆ ±fl¡ ∏̄π ’± ˛̊Úœ ˛̊ ’—˙ ¤¬ı— ¤fl¡øÈ¬ Ê√̆  ø¬ıfl¡ ∏̄π √̋√± ◊̋√√ÀE±fl¡±¬ı«Ú

’—˙ Ô±Àfl¡º ˝◊√√˝√√±¬ı˛± Ê√À˘¬ı˛ ¸Àe· ø˜À¸ø˘ [˜˚˛˘± › ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ ø¬ıøflË¡˚˛±˚˛ Î¬◊æ≈√Ó¬] Î¬◊»¬Ûiß fl¡À¬ı˛ ¤¬ı—

˜ ˛̊̆ ± ’¬Û¸±¬ı˛Ì fl¡À¬ı˛º ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ é¬±¬ı˛fl¡œ ˛̊Ó¬± ¸±¬ı±Ú ’À¬Ûé¬± fl¡˜º ≈̧Ó¬¬ı˛±— ¤¬ı˛± ¸±¬ı±Ú ’À¬Ûé¬± õ∂¸±ÒÚ

¸±˜¢∂œ¬ı˛ fl¡˜ é¬øÓ¬ fl¡À¬ı˛º ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ˘¬ıÌ Ê√À˘ ^¬ıœˆ”¬Ó¬ ˝√√˚˛ ¬ıÀ˘ ¤¬ı˛± ‡¬ı˛

Ê√À˘ ¸±¬ı±Ú ’À¬Ûé¬± ’øÒfl¡ fl¡±˚«fl¡¬ı˛œ ˝√√˚˛º ¸±¬ı±Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ê√Ú… ˜‘≈√ Ê√˘ ’±√˙« øfl¡z≈¬ ¬Ûø¬ı˛©®±¬ı˛fl¡ ˜‘≈√ ¬ı±

‡¬ı˛ Œ˚ Œfl¡±Ú Ê√˘˝◊√√ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˚±˚˛º

5.10  ¬Ûø¬ı˛©®±¬ı˛fl¡ › ¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

¬Ûø¬ı˛©®±¬ı˛fl¡ › ¸±¬ı±Ú Î¬◊ˆ¬À˚˛¬ı˛ ˜ÀÒ…˝◊√√ Ê√˘ ø¬ıfl¡¯∏π ¬ı± Ê√˘±Ó¬efl¡œ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú ’—˙ ¤¬ı— Ê√˘±fl¡¯∏π

’±˚˛Úœ˚˛ ’—˙ Ô±Àfl¡º ¬Ûø¬ı˛©®±¬ı˛fl¡ ¤˜Ú ¤fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ ø˜|Ì ˚±¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬˘ ¸øflË¡˚˛ ¬Û√±Ô« ¤¬ı—

øÙ¬˘±¬ı˛ ¬ı± Î¬◊8˘ fl¡±¬ı˛fl¡ ø¬ıã±¬ı˛ Ô±Àfl¡º ø¬ıã±À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ Ê√Ú… ¬Ûø¬ı˛©®¬ı˛Ì õ∂øflË¡˚˛± ¬ı‘øX ¬Û±˚˛º

¬Ûø¬ı˛©®±¬ı˛Àfl¡ Ê√œ¬ı±Ì≈Ú±˙fl¡ ¬Û√±Ô« Œ˚±· fl¡¬ı˛± ˝√√˚˛º ¬Ûé¬±z¬À¬ı˛ ¸±¬ı±Ú ¤fl¡øÈ¬ Î¬◊2‰¬ ’±Ìø¬ıfl¡ ·≈¬ı˛≈Qø¬ıø˙©Ü ∆Ê√¬ı

’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ¬ı± ¬ÛÈ¬±ø˙˚˛±˜ ˘¬ıÌº ‡¬ı˛ Ê√À˘¬ı˛ ˜ÀÒ… ^±¬ı… fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ˘¬ıÌ

¸±¬ı±ÀÚ¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¡À¬ı˛ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±À˜¬ı˛ ’^±¬ı… ˘¬ıÌ ·Í¬Ú fl¡À¬ı˛º Ù¬À˘ ŒÙ¬Ú± ∆Ó¬ø¬ı˛
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› ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛±˚˛ ¬ı±Ò± ¸‘ø©Ü ˝√√˚˛ ¤¬ı— ¸±¬ı±ÀÚ¬ı˛ ’À˝√√Ó≈¬fl¡ ’¬Û‰¬˚˛ ˝√√˚˛º øfl¡z≈¬ ¬Ûø¬ı˛©®±¬ı˛fl¡ ‡¬ı˛ Ê√À˘¬ı˛

¸Àe· ø¬ıøflË¡˚˛± fl¡¬ı˛À˘› Î¬◊»¬Ûiß ¬Û√±Ô« ˝√√˚˛ ^±¬ı… Ú± ˝√√˚˛ fl¡˘À˚˛Î¬ ø˝√√¸±À¬ı Ê√À˘ ”¬ı˛œˆ”¬Ó¬ ˝√√˚˛º ¬Ûø¬ı˛©®±¬ı˛fl¡

Ê√˘œ˚˛ › ’Ê√˘œ˚˛ ^±¬ıÀfl¡ ^¬ıœˆ”¬Ó¬ fl¡¬ı˛± ˚±˚˛ øfl¡z≈¬ ¸±¬ı±Ú ˙≈Ò≈˜±S Ê√À˘ ^¬ıœˆ”¬Ó¬ ˝√√˚˛º ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛

é¬±¬ı˛fl¡œ˚˛Ó¬± ¸±¬ı±Ú ’À¬Ûé¬± fl¡˜ ¸≈Ó¬¬ı˛±— ˝◊√√˝√√± ¬Ûø¬ı˛ÀÒ˚˛¸±˜¢∂œ¬ı˛ fl¡˜ é¬øÓ¬ fl¡À¬ı˛º ¬Ûø¬ı˛©®±¬ı˛fl¡ ’øÓ¬ø¬ı˛q¡

¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘ Ú«√˜±¬ı˛ Ê√À˘ ¬Ûø¬ı˛©®±¬ı˛fl¡ ¸ø=Ó¬ ˝√√À˚˛ Ê√˘ ”√ø¯∏Ó¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Œ¸˝◊√√ Ê√Ú… ¬ıÓ«¬˜±ÀÚ

øfl¡Â≈√ ¬ı±À˚˛±øÎ¬À¢∂ÀÎ¬¬ı˘ ¬Û√±Ô« [¸˝√√ÀÊ√ Ê√œ¬ı±Ì≈ ¡Z±¬ı˛± ø¬ıøù≠©Ü ˝√√˚˛] Œ˚±· fl¡¬ı˛± ˝√√˚˛º ˙fl«¡¬ı˛± ¸˜øi§Ó¬ Ò”À˘±-

¬ı±ø˘ ”√¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú… Î¬◊»À¸‰¬fl¡ ’…±˜±˝◊√√À˘Ê√ ¤¬ı— ∆Ó¬˘±q¡ ¬Û√±Ô« ’¬Û¸±¬ı˛ÀÌ¬ı˛ Ê√Ú… ø˘ø¬ÛÎ¬ ˆ¬±„√√Ú

Î¬◊»À¸‰¬fl¡ ˘±˝◊√√À¬ÛÊ√ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¸≈Ó¬¬ı˛±— ¬Ûø¬ı˛©®±¬ı˛fl¡ ¸±¬ı±Ú ’À¬Ûé¬± ’øÒfl¡ fl¡±˚«fl¡¬ı˛œº

¬Ûø¬ı˛©®±¬ı˛fl¡ øfl¡ˆ¬±À¬ı Ê√˘ ”√¯∏ÀÌ ¸±˝√√±˚… fl¡À¬ı˛ Ó¬± ÚœÀ‰¬ ‡≈¬ı ¸—Àé¬À¬Û ¬ı˘± ˝√√˘ –

√œ‚« ˙‘∫˘˚≈q¡ ’…±˘øfl¡˘ Œ¬ıø?Ú ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ˘¬ıÌ ¬Ûø¬ı˛©®±¬ı˛fl¡ ø˝√√¸±À¬ı

¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ’…±˘øfl¡˘ ˜”˘Àfl¡ ˚ø√ ˙±‡± Ú± Ô±Àfl¡ (unbranched alkyl group) Ó¬À¬ı ‹ ¬Ûø¬ı˛©®±¬ı˛fl¡

(linear alkyl sulphonates ’Ô¬ı± LAS) ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ õ∂±fl‘¡øÓ¬fl¡ ’¬ıÚ˜Ú ¬ı± ø¬ıÀ˚˛±Ê√Ú ‚ÀÈ¬º

¸≈Ó¬¬ı˛±— ¤˝◊√√ ¬Ûø¬ı˛©®±¬ı˛fl¡ Ê√˘ ”√¯∏Ì fl¡À¬ı˛ Ú±º øfl¡z≈¬ ’…±˘øfl¡˘ ˜”˘Àfl¡ ˚ø√ ˙±‡± Ô±Àfl¡ (branched alkyl

group) Ó¬À¬ı ‹ ¬Ûø¬ı˛©®±¬ı˛fl¡ (alkyl benzene sulphonates ’Ô¬ı± ABS) √œ‚«ø√Ú ’ø¬ıfl‘¡Ó¬ ’¬ıàÔ±˚˛

ø¬ı¬ı˛±Ê√ fl¡À¬ı˛ ¤¬ı— Ê√˘ ”√¯∏ÀÌ ¸±˝√√±˚… fl¡À¬ı˛º

Ó¬±Â√±Î¬ˇ± õ∂d≈¬Ó¬fl¡±¬ı˛œ¬ı˛± ¤‡Ú ¬Ûø¬ı˛©®±¬ı˛Àfl¡¬ı˛ ¸Àe· ÚœÀ‰¬¬ı˛ ’ÕÊ√¬ı ¬Û√±Ô«·≈ø˘› ø˜ø˙À˚˛ Œ√Úº ¤·≈ø˘

√̋√̆ –

(i) Œ¸±øÎ¬ ˛̊±˜ ¸±˘ÀÙ¬È¬ 20%

(ii) ’ÕÊ√¬ı Ù¬¸ÀÙ¬È¬ 30-50%

(iii) Œ¸±øÎ¬˚˛±˜ ¬Û±¬ı˛À¬ı±À¬ı˛È¬ Ùv≈¬›ø¬ı˛ø¸Ú ¤¬ı— ŒÙ¬Ú± Î¬◊»¬Û±√Úfl¡±¬ı˛œ øfl¡Â≈√ ¬Û√±Ô«

¬Ûø¬ı˛©®±¬ı˛fl¡ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ Ú«√˜± ø√À˚˛ ˚‡Ú ¤·≈ø˘ Ê√˘±˙À˚˛ ø·À˚˛ Œ˜À˙ Ó¬‡Ú ’øÓ¬ø¬ı˛q¡

ëÙ¬¸ÀÙ¬È¬í Ô±fl¡±¬ı˛ Ù¬À˘ ‹ Ê√̆ ±˙À ˛̊¬ı˛ Ê√̆  ’øÓ¬À¬ÛÃø©Üfl¡Ó¬±¬ı˛ (eutrophication) Ê√Ú… ”√ø ∏̄Ó¬ √̋√̊ ˛º Ù¬¸ÀÙ¬È¬

¬Û≈ø©Üfl¡¬ı˛ ‡±À√…¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Úœ˘À‰¬-¸¬ı≈Ê√ ˙…±›˘± õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı±Î¬ˇÀÓ¬ Ô±Àfl¡º ¬ÛÀ¬ı˛ ¤·≈ø˘ ¬ÛÀ‰¬

Œ·À˘ ø¬ıÀ˚±Ê√Úfl¡±¬ı˛œ ¬ı…±fl¡ÀÈ¬ø¬ı˛˚˛± › Â√S±Àfl¡¬ı˛ ¬ı‘øX ‚ÀÈ¬ ¤¬ı— Ê√À˘ ^¬ıœˆ”¬Ó¬ ’ø'¬ÀÊ√Ú õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ ¤¬ı— ’ø'¬ÀÊ√ÀÚ¬ı˛ ¬Ûø¬ı˛˜±Ì ˝}√√±¸ ¬Û±˚˛º ¤¬ı˛ Ù¬À˘ Ê√˘Ê√ õ∂±Ìœ › ˜±Â√ ’ø'¬ÀÊ√ÀÚ¬ı˛ ’ˆ¬±À¬ı

˜±¬ı˛± ˚± ˛̊º
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5.11  Ê√˘ (Water)

¬Û‘øÔ¬ıœ¬ı˛ õ∂± ˛̊ øÓ¬Ú-‰¬Ó≈¬Ô«±—˙ ◊̋√√ Ê√̆ º ’±¬ı˛ Ê√À˘¬ı˛ ¸ø √̋√Ó¬ ’±˜±À√¬ı˛ ¬Ûø¬ı˛‰¬ ˛̊ ’±˜±À√¬ı˛ Ê√ij˘¢ü ŒÔÀfl¡ ◊̋√√º

¬Û”À¬ı« Ê√˘ ¤fl¡øÈ¬ Œ˜Ãø˘fl¡ ¬Û√±Ô« ¬ıÀ˘ ·Ì… ˝√√Ó¬º øfl¡z≈¬ 1781 ‡Ëœ©Ü±Às ø¬ı:±Úœ fl¡…±Àˆ¬ø`¬¸ õ∂˜±Ì fl¡À¬ı˛Ú

Ê√˘ ¤fl¡øÈ¬ Œ˚Ãø·fl¡ ¬Û√±Ô« ¤¬ı— ¬Û¬ı˛¬ıÓ¬πfl¡±À˘ ø¬ı:±Úœ ˘…±ˆ¬ ˛̊ø¸ ˛̊±¬ı˛ ø¬ıøˆ¬iß ¬Û¬ı˛œé¬±¬ı˛ ¡Z±¬ı˛± øÚø(Ó¬ ˝√√Ú Œ˚

Ê√˘ ˝√√±˝◊√√ÀE±ÀÊ√Ú › ’ø'¬ÀÊ√ÀÚ¬ı˛ ¸—À˚±À· ¸‘©Ü ¤fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ Œ˚Ã·º

∆√ÚøµÚ õ∂À˚˛±Ê√ÀÚ, fl‘¡ø¯∏fl¡±À˚« › ø˙ä-õ∂À˚˛±Ê√ÀÚ ¤¬ı— ¬Û±Úœ˚˛¬ı˛”À¬Û Ê√À˘¬ı˛ ¬ı…¬ı˝√√±¬ı˛ ’¬Ûø¬ı˛˝√√±˚«º

¬ı˛&ÒÚfl¡±À˚«, ¬Ûø¬ı˛ÀÒ˚˛ ¬ı¶a±ø√ ŒÒÃÓ¬ fl¡¬ı˛ÀÓ¬, fl‘¡ø¯∏fl¡±À˚« Œ¸À‰¬¬ı˛ Ê√Ú…, ø˙Àä ¬ı˚˛˘±¬ı˛ ‰¬±˘±ÀÚ±¬ı˛ Ê√Ú…,

¬ı˛¸±˚˛Ú·±À¬ı˛ ^±¬ıfl¡¬ı˛”À¬Û, Ù¬ÀÈ¬±¢∂±øÙ¬ › fi¯∏øÒ õ∂d≈¬øÓ¬ÀÓ¬ õ∂‰≈¬¬ı˛ Ê√À˘¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º

5.12  Œ|Ìœø¬ıˆ¬±·

¸±¬ı±ÀÚ¬ı˛ ¸Àe· ¬ı…¬ı˝√√±¬ı˛ ø¬ı‰¬±¬ı˛ fl¡À¬ı˛ õ∂±fl‘¡øÓ¬fl¡ Ê√˘Àfl¡ ≈√ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛ ˚Ô±–1. ˜‘≈√ Ê√˘

¤¬ı— 2. ‡¬ı˛ Ê√˘º

5.12.1. ˜‘≈√ Ê√˘

Œ˚ Ê√À˘ ¸ √̋√ÀÊ√ ¸±¬ı±ÀÚ¬ı˛ ŒÙ¬Ú± Î¬◊»¬Ûiß √̋√̊ ˛ ¤¬ı— ¸ √̋√ÀÊ√ ‡±√… ^¬ı… ≈̧ø¸X √̋√̊ ˛ Ó¬± √̋√±Àfl¡ ‘̃≈√ Ê√̆  ¬ıÀ˘º

5.12.2 ‡¬ı˛ Ê√˘

Œ˚ Ê√À˘ ¸˝√√ÀÊ√ ¸±¬ı±ÀÚ¬ı˛ ŒÙ¬Ú± Î¬◊»¬Ûiß ˝√√˚˛ Ú± øfl¡z≈¬ ’ÀÚfl¡ ¸±¬ı±Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Ù¬À˘ ŒÙ¬Ú±

˝√√˚˛ ¬ı± ¸˝√√ÀÊ√ ‡±√… ^¬ı… ø¸X ˝√√˚˛ Ú± Ó¬±Àfl¡ ‡¬ı˛ Ê√˘ ¬ıÀ˘º Ê√À˘ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ’±˚˛ÀÚ¬ı˛

¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬, Œflv¡±¬ı˛±˝◊√√Î¬, ¸±˘ÀÙ¬È¬ ˘¬ıÌ ^¬ıœˆ”¬Ó¬ Ô±Àfl¡ ¬ıÀ˘ ‡¬ı˛Ó¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛º ¸±¬ı±ÀÚ¬ı˛ ¸Àe·

fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ø¬ıøflË¡˚˛± fl¡À¬ı˛ ’^±¬ı… fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ˘¬ıÀÌ¬ı˛ ’Ò–Àé¬¬Û Î¬◊»¬Ûiß

fl¡À¬ı˛, Ù¬À˘ ¸±¬ı±ÀÚ¬ı˛ ŒÙ¬Ú± Î¬◊»¬Ûiß ˝√√˚˛ Ú±º

Œ¸±øÎ¬˚˛±˜ øàÈ¬˚˛±À¬ı˛È¬ + fl¡…±˘ø¸˚˛±˜ ’±˚˛Ú → fl¡…±˘ø¸˚˛±˜ øàÈ¬˚˛±À¬ı˛È¬ + Œ¸±øÎ¬˚˛±˜ ’±˚˛Ú
     [¸±¬ı±Ú]            [‡¬ı˛ Ê√˘]                       [¸±√± ’Ò–Àé¬¬Û]
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5.13  ‡¬ı˛ Ê√À˘¬ı˛ Œ|Ìœø¬ıˆ¬±·

Ê√À˘¬ı˛ ˜ÀÒ… ^¬ıœˆ”¬Ó¬ ˘¬ıÀÌ¬ı˛ õ∂fl‘¡øÓ¬ ’Ú≈˚±˚˛œ ‡¬ı˛ Ê√˘Àfl¡ ≈√˝◊√√ˆ¬±À· ˆ¬±· fl¡¬ı˛± ˚±˚˛º Œ˚˜Ú–1.

’àÔ± ˛̊œ ‡¬ı˛ Ê√˘ 2. àÔ± ˛̊œ ‡¬ı˛ Ê√˘º

5.13.1 ’àÔ±˚˛œ ‡¬ı˛ Ê√˘

fl¡…±˘ø¸˚˛±˜ ¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬, ˜…±·ÀÚø¸˚˛±˜ ¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬ › fl¡‡ÀÚ± fl¡‡ÀÚ± ’±˚˛¬ı˛Ú ¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬ ˘¬ıÌ

Ê√À˘ ^¬ıœˆ”¬Ó¬ Ô±fl¡À˘ Œ˚ ‡¬ı˛Ó¬±¬ı˛ ¸‘ø©Ü ˝√√˚˛ Ó¬±Àfl¡ ’àÔ±˚˛œ ‡¬ı˛ Ê√˘ ¬ıÀ˘º ˙≈Ò≈˜±S Ù≈¬øÈ¬À˚˛ › ¬Ûø¬ı˛¸Ë±¬ıÌ

õ∂øflË¡˚˛±¬ı˛ ¸±˝√√±À˚… Ê√À˘¬ı˛ ’àÔ±˚˛œ ‡¬ı˛Ó¬± ”√¬ı˛ fl¡¬ı˛± ˚±˚˛º

5.13.2 àÔ±˚˛œ ‡¬ı˛ Ê√˘

fl¡…±˘ø¸ ˛̊±˜, ˜…±·ÀÚø¸ ˛̊±˜ › ’± ˛̊¬ı˛ÀÚ¬ı˛ Œflv¡±¬ı˛± ◊̋√√Î¬, ¸±˘ÀÙ¬È¬ ˘¬ıÌ Ê√À˘ ^¬ıœ ”̂¬Ó¬ Ô±fl¡À˘ Ê√À˘ Œ˚

‡¬ı˛Ó¬±¬ı˛ ‘̧ø©Ü √̋√̊ ˛ Ó¬±Àfl¡ àÔ± ˛̊œ ‡¬ı˛Ó¬± ¬ıÀ˘ ¤¬ı— ¤ ◊̋√√ Ê√̆ Àfl¡ àÔ± ˛̊œ ‡¬ı˛ Ê√̆  ¬ıÀ˘º àÔ± ˛̊œ ‡¬ı˛Ó¬±Àfl¡ ≈̇Ò≈̃ ±S

Ù≈¬øÈ¬À˚˛ ‡¬ı˛Ó¬± ”√¬ı˛ fl¡¬ı˛± ˚±˚˛ Ú±º

5.14  ‡¬ı˛Ó¬± ”√¬ı˛œfl¡¬ı˛Ì ¬ı± Ê√˘ ˜‘≈√fl¡¬ı˛Ì

‡¬ı˛ Ê√À˘¬ı˛ ˜ÀÒ… ^¬ıœˆ”¬Ó¬ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜ ’±˚˛¬ı˛ÀÚ¬ı˛ ¬ı±˝◊√√fl¡±¬ı«ÀÚÈ¬, Œflv¡±¬ı˛±˝◊√√Î¬, ¸±˘ÀÙ¬È¬

˘¬ıÌÀfl¡ Œfl¡±Ú ¸˝√√Ê√ Œˆ¬ÃÓ¬ õ∂øflË¡˚˛± ¬ı± ¬ı˛±¸±˚˛øÚfl¡ õ∂øflË¡˚˛±¬ı˛ ¸±˝√√±À˚… ’^±¬ı… fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜

’±˚˛¬ı˛Ú ˘¬ıÌ¬ı˛”À¬Û ’Ò–øé¬5 fl¡¬ı˛ÀÓ¬ ¬Û±¬ı˛À˘˝◊√√ Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ”√¬ı˛ ˝√√˚˛ ¤¬ı— ‡¬ı˛ Ê√˘ ˜‘≈√ Ê√À˘ ¬Ûø¬ı˛ÌÓ¬ ˝√√˚˛º

øÚ•ßø˘ø‡Ó¬ Î¬◊¬Û±À˚˛ Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ”√¬ı˛ fl¡¬ı˛± ˚±˚˛ –

Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ”√¬ı˛œfl¡¬ı˛Ì

’àÔ±˚˛œ ‡¬ı˛Ó¬± ”√¬ı˛œfl¡¬ı˛Ì àÔ±˚˛œ ‡¬ı˛Ó¬ ”√¬ı˛œfl¡¬ı˛Ì àÔ±˚˛œ › ’àÔ±˚˛œ ‡¬ı˛Ó¬± ”√¬ı˛œfl¡¬ı˛Ì
[Œ¸±Î¬± ¬ÛXøÓ¬]

¶£≈¬È¬Ú flv¡±Àfl«¡¬ı˛ ‰≈¬Ú-Œ¸±Î¬± ¬Û±¬ı̨ ≈̃øÈ¬È¬˚ ’±˚̨Ú fl¡…±˘·Ú
¬ÛXøÓ¬ ¬ÛXøÓ¬ ¬ÛXøÓ¬ øÊ√›˘± ◊̋√√È¬ ¬ÛXøÓ¬ ø¬ıøÚ˜˚˛ ¬ÛXøÓ¬ ¬ÛXøÓ¬
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5.14.1 ¶£≈¬È¬Ú ¬ÛXøÓ¬

’àÔ±˚˛œ ‡¬ı˛ Ê√˘Àfl¡ ¶£≈¬È¬Ú ¬ÛXøÓ¬¬ı˛ ¸±˝√√±À˚… ˜‘≈√ Ê√À˘ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡¬ı˛± ˚±˚˛º ¶£≈¬È¬ÀÚ¬ı˛ Ù¬À˘ ^±¬ı…

Ò±Ó¬¬ı ¬ı± ◊̋√√fl¡±¬ı«ÀÚÈ¬ ˘¬ıÌ ’^±¬ı… Ò±Ó¬¬ı fl¡±¬ı«ÀÚÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ √̋√̊ ˛ ¤¬ı— ’Ò–øé¬5 √̋√̊ ˛º ◊̋√√̋ √√±Àfl¡ ¬Ûø¬ı˛̧ Ë±¬ıÌ [Â“√±fl¡Ú]

õ∂øflË¡˚˛±¬ı˛ ¡Z±¬ı˛± ˜‘≈√ Ê√˘ fl¡¬ı˛± ˚±˚˛º

                           ¶£≈¬È¬Ú                          ¬Ûø¬ı˛̧ Ë±¬ıÌ
        ’àÔ± ˛̊œ ‡¬ı˛ Ê√˘ → ’^±¬ı… Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ → ˜‘≈√ Ê√˘
    [^±¬ı… Ò±Ó¬¬ı ¬ı± ◊̋√√fl¡±¬ı«ÀÚÈ¬]                [’Ò–Àé¬¬Û]

5.14.2  flv¡±Àfl«¡¬ı˛ ¬ÛXøÓ¬

¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ ’àÔ±˚˛œ ‡¬ı˛ Ê√À˘¬ı˛ ¸Àe· ¬Ûø¬ı˛˜±Ì ˜Ó¬ fl¡ø˘‰≈¬Ú Œ˚±· fl¡¬ı˛± ˝√√˚˛, Ù¬À˘ ’^±¬ı… Ò±Ó¬¬ı

fl¡±¬ı«ÀÚÀÈ¬¬ı˛ ’Ò–Àé¬¬ÛÌ ˝√√˚˛ [øÔøÓ¬À˚˛ ¬ÛÀÎ¬ˇ]º

Œfl¡±fl¡ fl¡±¬ı«Ú ¬ı± ¬ı±ø˘¬ı˛ ˜ÀÒ… Â“√±øfl¡˚˛± ’Ò–Àé¬¬Û ”√¬ı˛ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ˜‘≈√ Ê√˘ ¬Û±›˚˛± ˚±˚˛º

                    ’àÔ± ˛̊œ ‡¬ı˛ Ê√˘ + fl¡ø˘‰≈¬Ú = Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ + ˜‘≈√ Ê√˘

                                                 [’Ò–Àé¬¬Û]

5.14.3 Œ¸±Î¬± ¬ÛXøÓ¬

¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ àÔ±˚˛œ ‡¬ı˛ Ê√À˘¬ı˛ ¸Àe· ¬Ûø¬ı˛˜±Ì ˜Ó¬ fl¡±¬ÛÎ¬ˇ fl¡±‰¬±¬ı˛ Œ¸±Î¬± Œ˚±· fl¡¬ı˛± ˝√√˚˛º Ù¬À˘

’^±¬ı… Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ ’Ò–øé¬5 ˝√√˚˛º ¤˝◊√√ ’Ò–Àé¬¬Û ¬Ûø¬ı˛¸Ë±¬ıÌ fl¡ø¬ı˛˚˛± [Â“√±øfl¡˚˛±] ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√˚˛ ¤¬ı—

˜‘≈√ Ê√˘ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛º

               àÔ± ˛̊œ ‡¬ı˛ Ê√˘ + Œ¸±Î¬± = Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ + ^±¬ı… Œ¸±øÎ¬ ˛̊±˜ ˘¬ıÌ

              [^±¬ı… Ò±Ó¬¬ı ˘¬ıÌ]        [’^±¬ı… ’Ò–Àé¬¬Û]

5.14.4 ‰≈¬Ú-Œ¸±Î¬± ¬ÛXøÓ¬

¤˝◊√√ ¬ÛXøÓ¬ÀÓ¬ Î¬◊¬Û˚≈q¡ ’Ú≈¬Û±ÀÓ¬ fl¡ø˘‰≈¬Ú › fl¡±¬ÛÎ¬ˇ fl¡±‰¬±¬ı˛ Œ¸±Î¬± ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛º Ù¬À˘ ’^±¬ı…

Ò±Ó¬¬ı fl¡±¬ı«ÀÚÈ¬ › Ò±Ó¬¬ı √̋√± ◊̋√√E'¬± ◊̋√√Î¬ ’Ò–øé¬5 √̋√̊ ˛º ¬Ûø¬ı˛̧ Ë±¬ıÌ ¬ÛXøÓ¬¬ı˛ ¸± √̋√±À˚… ¤ ◊̋√√ ’Ò–Àé¬¬Û ¬Û‘Ôfl¡ fl¡À¬ı˛

‘̃≈√ Ê√˘ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√ ˛̊º
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5.14.5 ¬Û±¬ı˛˜≈øÈ¬È¬ ¬ı± øÊ√›˘±˝◊√√È¬ ¬ÛXøÓ¬

õ∂±fl‘¡øÓ¬fl¡ øÊ√›˘±˝◊√√È¬ ¬ı± fl‘¡øS˜ Î¬◊¬Û±À˚˛ õ∂d≈¬Ó¬ ¬Û±¬ı˛˜≈øÈ¬È¬ ’±¸À˘ Œ¸±øÎ¬˚˛±˜ ’…±˘≈ø˜øÚ˚˛±˜ ø¸ø˘Àfl¡È¬

Î¬Œ¸±øÎ¬˚˛±˜, ’…±˘≈ø˜øÚ˚˛±˜, ø¸ø˘fl¡Ú › ’ø'¬ÀÊ√ÀÚ¬ı˛ ¤fl¡øÈ¬ ¬ı˛±¸±˚˛øÚfl¡ Œ˚Ã·ˇº

¬Û±¬ı˛̃ ≈øÈ¬È¬Àfl¡ ¤fl¡øÈ¬ Î¬◊2‰¬ Œ·±˘±fl¡±¬ı˛ õ∂Àfl¡±Àá¬¬ı˛ ˜ÀÒ… ¬ı˛±‡± √̋√̊ ˛º õ∂Àfl¡±Àá¬¬ı˛ øˆ¬Ó¬À¬ı˛ ¬Û±¬ı˛̃ ≈øÈ¬ÀÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛

› ÚœÀ‰¬ Œ˜±È¬± ¬ı±ø˘¬ı˛ › ¬Û±ÔÀ¬ı˛¬ı˛ Ú≈øÎ¬ˇ¬ı˛ d¬¬ı˛ Ô±Àfl¡º õ∂Àfl¡±Àá¬¬ı˛ Î¬◊¬Û¬ı˛ ˝√√ÀÓ¬ ‡¬ı˛ Ê√À˘¬ı˛ õ∂¬ı±˝√√ ¬Û±Í¬±ÀÚ±

˝√√˚˛º õ∂Àfl¡±Àá¬¬ı˛ ˜ÀÒ… ‡¬ı˛ Ê√À˘¬ı˛ ˜Ò…àÔ ^±¬ı… Ò±Ó¬¬ı ˘¬ıÌ·≈ø˘¬ı˛ [fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜, ’±˚˛¬ı˛ÀÚ¬ı˛

˘¬ıÌ] ’^±¬ı… Ò±Ó¬¬ı ¬Û±¬ı˛̃ ≈øÈ¬ÀÈ¬ ¬Ûø¬ı˛ÌÓ¬ √̋√̊ ˛º õ∂Àfl¡±Àá¬¬ı˛ Ó¬˘À√̇  √̋√̋ ◊√√ÀÓ¬ Œ˚ ¬Ûø¬ı˛̧ Ë≈Ó¬ Ê√̆  ¬Û±› ˛̊± ˚± ˛̊ Ó¬± √̋√±

˜‘≈√ Ê√˘º

Œ¸±øÎ¬˚˛±˜-¬Û±¬ı˛˜≈øÈ¬È¬ + ‡¬ı˛ Ê√˘ = fl¡…±˘ø¸˚˛±˜-¬Û±¬ı˛˜≈øÈ¬È¬ + ˜‘≈√ Ê√˘

5.14.6 ’±˚˛Ú ø¬ıøÚ˜˚˛ Œ¬ı˛øÊ√Ú ¬ÛXøÓ¬

fl‘¡øS˜ Î¬◊¬Û±À˚˛ õ∂d≈¬Ó¬ ¬ı‘˝√√√±fl¡±¬ı˛ Ê√øÈ¬˘ ¸—˚≈øÓ¬ ¸—Àfl¡Ó¬ Œ¬ı˛øÊ√Ú õ∂Ò±Ú ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸Î¬ Œ˚Ã·º

õ∂ÔÀ˜ Œ¸±øÎ¬˚˛±˜ Œflv¡±¬ı˛±˝◊√√Î¬ ^¬ıÌ õ∂¬ı±ø˝√√Ó¬ fl¡À¬ı˛ Œ¬ı˛øÊ√ÚÀfl¡ Œ¸±øÎ¬˚˛±˜ ˘¬ıÀÌ ¬Ûø¬ı˛ÌÓ¬ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ¬ÛÀ¬ı˛

◊̋√√˝√√±¬ı˛ Î¬◊¬Û¬ı˛ ø√À ˛̊ ‡¬ı˛ Ê√˘ ¬Û±Í¬±À˘ Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ”√¬ı˛œ ”̂¬Ó¬ ˝√√ ˛̊º ¤ ◊̋√√ õ∂øflË¡ ˛̊± ˛̊ Œ¬ı˛øÊ√ÀÚ Î¬◊¬ÛøàÔÓ¬ Œ¸±øÎ¬ ˛̊±˜

’±˚˛ÀÚ¬ı˛ ¸Àe· ‡¬ı˛ Ê√À˘¬ı˛ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜, ’±˚˛¬ı˛Ú ’±˚˛ÀÚ¬ı˛ ø¬ıøÚ˜˚˛ ‚ÀÈ¬ ¤¬ı— ‡¬ı˛ Ê√˘ ˜‘≈√

Ê√À˘ ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º

Œ¸±øÎ¬ ˛̊±˜-Œ¬ı˛øÊ√Ú + ‡¬ı˛ Ê√˘ = fl¡…±˘ø¸˚˛±˜-Œ¬ı˛øÊ√Ú + ‘̃≈√ Ê√˘

5.15  ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’¸≈ø¬ıÒ±

1. ·‘˝√√àÔ±ø˘¬ı˛ fl¡±˚« Œ˚˜Ú ¬Ûø¬ı˛ÀÒ˚˛ ¬ı¶a±ø√ ŒÒÃÓ¬±ø√ ¬ÛÀ¬ı« ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Î¬◊ø‰¬Ó¬ Ú˚˛º ‡¬ı˛

Ê√À˘ ^¬ıœˆ”¬Ó¬ fl¡…±˘ø¸˚˛±˜, ˜…±·ÀÚø¸˚˛±˜, ’±˚˛¬ı˛Ú Ò±Ó≈¬¬ı˛ ˘¬ıÌ ¸±¬ı±ÀÚ Î¬◊¬ÛøàÔÓ¬ Œ¸±øÎ¬˚˛±˜,

¬ÛÈ¬±ø˙˚˛±˜ ˘¬ıÀÌ¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¡À¬ı˛ ’^±¬ı… ˘¬ıÌ ’Ò–øé¬5 fl¡À¬ı˛ Ù¬À˘ ¸±¬ı±Ú › Ê√À˘¬ı˛

ø˜|ÀÌ ŒÙ¬Ú± Î¬◊»¬Û±√ÀÚ ¬ı±Ò± ¸‘ø©Ü fl¡À¬ı˛º ¤¬ı˛ Ù¬À˘ ’À˝√√Ó≈¬fl¡ ¸±¬ı±ÀÚ¬ı˛ ’¬Û‰¬˚˛ ˝√√˚˛º

2. Œfl¡È¬˘œÀÓ¬ √œ‚«ø√Ú ‡¬ı˛ Ê√˘ Î¬◊M√√5 fl¡¬ı˛À˘ Œfl¡È¬˘œ¬ı˛ Œˆ¬Ó¬À¬ı˛ ¤fl¡øÈ¬ ’^±¬ı… Ó¬±¬Û ’¬Ûø¬ı˛¬ı±˝√√œ

’±d¬¬ı˛Ì Ê√˜± ˝√√ÀÓ¬ Ô±Àfl¡º Ù¬À˘ Œfl¡È¬˘œÀÓ¬ Ê√˘ ¸˝√√ÀÊ√ ·¬ı˛̃  ˝√√ ˛̊ Ú±º ¤Àé¬ÀS› ’À˝√√Ó≈¬fl¡

;±˘±Úœ¬ı˛ ’¬Û‰¬ ˛̊ ˝√√ ˛̊º
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3. ¬ı˛&ÒÚfl¡±À˚«› ’Ó¬…øÒfl¡ ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± Î¬◊ø‰¬Ó¬ Ú˚˛º fl¡±¬ı˛Ì ‡¬ı˛ Ê√À˘ ‡±√…^¬ı… ¸˝√√ÀÊ√
¸≈ø¸X ˝√√˚˛ Ú± ¤¬ı— ˝◊√√˝√√± ¶§±ÀàÔ…¬ı˛ ¬ÛÀé¬ ’¬Ûfl¡±¬ı˛œº

4. ø˙Àä¬ı˛ õ∂À˚˛±Ê√ÀÚ àÈ¬œ˜ Î¬◊»¬Û±√ÀÚ ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ¬ı˚˛˘±À¬ı˛¬ı˛ é¬øÓ¬ ˝√√˚˛º ¬ı˚˛˘±À¬ı˛¬ı˛
Ó¬˘À√À˙ Œ˚ ’±d¬¬ı˛Ì ¬ÛÀÎ¬ˇ, Ó¬±¬Û õ∂À˚˛±À· Ó¬±˝√√±¬ı˛ ’¸˜±Ú ¸•x¸±¬ı˛Ì ‚ÀÈ¬ ¤¬ı— ¬ı˚˛˘±¬ı˛
ø¬ıÀ¶£¬±¬ı˛Ì¸˝√√ ŒÙ¬ÀÈ¬ ˚±¬ı±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º

5.16  ‡¬ı˛Ó¬±¬ı˛ ˜±S±

Ê√À˘¬ı˛ ‡¬ı˛Ó¬± ø˜.¢∂±.˚ø˘. ¬ı± ëõ∂øÓ¬ √˙ ˘é¬ ˆ¬±À·¬ı˛ fl¡Ó¬ ˆ¬±·í (ppm) ¤˝◊√√¬ı˛”À¬Û õ∂fl¡±˙ fl¡¬ı˛± ˝√√˚˛º
õ∂øÓ¬ √˙ ˘é¬ ˆ¬±· ›Ê√ÀÚ¬ı˛ Ê√À˘ ˚Ó¬ ˆ¬±· ›Ê√ÀÚ¬ı˛ fl¡…±˘ø¸˚˛±˜ fl¡±¬ı«ÀÚÈ¬ ¬ı± Î¬◊˝√√±¬ı˛ ¸˜Ó≈¬˘…±—fl¡ ¬Ûø¬ı˛˜±Ì
’¬Û¬ı˛±¬Û¬ı˛ ‡¬ı˛Ó¬± ¸‘ø©Üfl¡±¬ı˛œ Ò±Ó¬¬ı ˘¬ıÌ Ô±Àfl¡ Ó¬Ó¬ ˆ¬±· ›Ê√Ú˝◊√√ ‹ Ê√À˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛ ˜±S± (parts per

million).

5.17  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡Àfl¡¬ı˛ ’±À˘±‰¬Ú± ŒÔÀfl¡ ’±¬ÛøÚ ˚± ø˙À‡ÀÂ√Ú Ó¬±¬ı˛ ¸±¬ı˛¸—Àé¬¬Û ˝√√˘ –

l ¸±¬ı±Ú ’±¸À˘ øfl¡ Ò¬ı˛ÀÌ¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ¬Û√±Ô«

l Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ¬ı± õ∂±ÌœÊ√ ‰¬ø¬ı« ŒÔÀfl¡ øfl¡ ¬ÛXøÓ¬ÀÓ¬ ¸±¬ı±Ú õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛

l ¸±¬ı±Ú ø˙Àä Î¬◊¬ÛÊ√±Ó¬ ø˝√√¸±À¬ı ø¢≠¸±ø¬ı˛Ú ¬Û±›˚˛± ˚±˚˛

l õ∂¸±ÒÚœ ¸±¬ı±Ú › Ó¬¬ı˛˘ ¸±¬ı±Ú õ∂d≈¬øÓ¬¬ı˛ Ê√Ú… øfl¡ øfl¡ fl“¡±‰¬±˜±À˘¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛ ¤¬ı— øfl¡ˆ¬±À¬ı
¤·≈ø˘ õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√ ˛̊

l ¸±¬ı±ÀÚ¬ı˛ ·Í¬Ú±fl‘¡øÓ¬ÀÓ¬ ≈√øÈ¬ õ∂Ò±Ú ’—˙ Ô±Àfl¡–Ê√˘ ’±fl¡¯∏π ÒË≈¬ıœ˚˛ ’—˙ ¤¬ı— Ê√˘±Ó¬efl¡œ
’ÒË≈¬ıœ˚˛ ’—˙–¤¬ı˛± øfl¡ˆ¬±À¬ı fl¡±Ê√ fl¡À¬ı˛

l ¬Ûø¬ı˛©®±¬ı˛fl¡ ¸±Ò±¬ı˛ÌÓ¬ ’…±˘øfl¡˘ ¸±˘ÀÙ¬±øÚfl¡ ’…±ø¸Î¬ › ’…±˘øfl¡˘ Œ¬ıø?Ú ¸±˘ÀÙ¬±øÚfl¡
’…±ø¸ÀÎ¬¬ı˛ Œ¸±øÎ¬˚˛±˜ ˘¬ıÌ

l ˜‘≈√ › ‡¬ı˛ Ê√À˘ ¸±¬ı±Ú › ¬Ûø¬ı˛©®±¬ı˛fl¡ øfl¡ˆ¬±À¬ı fl¡±Ê√ fl¡À¬ı˛ ¤¬ı— Œfl¡±Úƒ Ê√˘ ¸±¬ı±ÀÚ¬ı˛ ¬ı…¬ı˝√√±À¬ı˛¬ı˛
¬ÛÀé¬ ≈̧ø¬ıÒ±Ê√Úfl¡ ¤¬ı— Œfl¡Ú

l ˜‘≈√ Ê√˘ › ‡¬ı˛ Ê√˘ fl¡±À√¬ı˛ ¬ıÀ˘º Ê√À˘¬ı˛ ‡¬ı˛Ó¬± fl¡˚˛ õ∂fl¡±¬ı˛ › øfl¡ øfl¡∑ øfl¡ˆ¬±À¬ı Ê√À˘¬ı˛ ‡¬ı˛Ó¬±
”√¬ı˛ fl¡¬ı˛± ˚±˚˛

l ‡¬ı˛ Ê√˘ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ ’¸≈ø¬ıÒ±·≈ø˘ øfl¡ øfl¡

l Ê√À˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛ ˜±S± ø˜. ¢∂±.˚ø˘. ¬ı± ppm ¤fl¡Àfl¡ õ∂fl¡±˙ fl¡¬ı˛± ˝√√˚˛
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5.18  ¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

1. ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú –

(a) ¸±¬ı±Ú ∆Ó¬ø¬ı˛¬ı˛ ˜”˘ ø¬ıøflË¡˚˛±Àfl¬ ¬ıÀ˘ ñññº

(b) ¸±¬ı±Ú ø˙Àä¬ı˛ ˜”˘ Î¬◊¬ÛÊ±Ó¬ ¬Û±Ô« ñññº

(c) ˙≈Ò≈˜±S ¶£≈¬È¬ÀÚ¬ı˛ ¸±˝±À˚… ÊÀ˘¬ı˛ ñññ ”¬ı˛ fl¬¬ı˛± ˚±˚˛º

(d) ¬Ûø¬ı˛©®±¬ı˛Àfl¬¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬± ¬ı‘øX fl¬¬ı˛±¬ı˛ ÊÚ… Œ˚ ¸˜d¬ ¬ı˛±¸±˚˛øÚfl¬ ¬Û±Ô« Œ˚±· fl¬¬ı˛± ˝˚˛

Ó¬±À¬ı˛ ñññ ¬ıÀ˘º

(e) fl‘¬øS˜ Î¬◊¬Û±À˚˛ √õ∂d≈¬Ó¬ Œ¸±øÎ¬˚˛±˜ ’…±˘≈ø˜øÚ˚˛±˜ ø¸ø˘Àfl¬È¬Àfl¬ ñññ ¬ıÀ˘º

(f) fl¬±¬ÛÎ¬ˇ ¬Ûø¬ı˛©®±¬ı˛ fl¬¬ı˛±¬ı˛ ÊÚ… ñññ ˜‘≈ ¬ı± ‡¬ı˛ Î¬◊ˆ¬˚˛ ÊÀ˘˝◊ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˚±˚˛º

2. ¸øÍ¬fl¬ Î¬◊M¬ı˛øÈ¬ Œ¬ıÀÂ√ øÚÚ –

(a) ¸±¬ı±Ú ø˙Àä¬ı˛ ˜”˘ Î¬◊¬ÛÊ±Ó¬ ¬Û±Ô« ø¢≠¸±¬ı˛˘˚fl¬ø©Üfl¬ Œ¸±Î¬±˚ø¢≠¸±¬ı˛±˝◊˘º

(b) ˜ ˛̊̆ ± fl¬±¬ÛÎ¬ˇ ¬Ûø¬ı˛©®±¬ı˛ fl¬¬ı˛±¬ı˛ ÊÚ… ¸±¬ı±Ú ’À¬Ûé¬± ¬Ûø¬ı˛©®±¬ı˛fl¬ ’øÒfl¬ fl¬± «̊fl¬¬ı˛̊ ¤fl¬ ◊̋ ¬ı˛fl¬˜

fl¬±˚«fl¬¬ı˛˚fl¬˜ fl¬±˚«fl¬¬ı˛º

(c) ¬Û±¬ı˛̃ ≈øÈ¬È¬ ¬ÛXøÓ¬ÀÓ¬ ÊÀ˘¬ı˛ ’àÔ± ˛̊œ ‡¬ı˛Ó¬±˚àÔ± ˛̊œ ‡¬ı˛Ó¬±˚àÔ± ˛̊œ › ’àÔ± ˛̊œ Î¬◊̂ ¬ ˛̊ ‡¬ı˛Ó¬±

”¬ı˛ fl¬¬ı˛± ˚±˚˛º

3. ¸—øé¬5 Î¬◊M¬ı˛ øÚ –

(a) ¬ıÓ«¬˜±ÀÚ ¬ı…¬ı˝‘Ó¬ ¸±¬ı±Ú·≈ø˘¬ı˛ ¤fl¬øÈ¬ Œ|Ìœø¬ıˆ¬±· fl¬¬ı˛≈Úº

(b) √õ∂¸±ÒÚœ ¸±¬ı±Ú √õ∂d≈¬øÓ¬¬ı˛ ÊÚ… øfl¬ øfl¬ fl“¬±‰¬±˜±À˘¬ı˛ √õ∂À˚˛±ÊÚ Œ¸·≈ø˘ Î¬◊À~‡ fl¬¬ı˛≈Úº

(c) Ó¬¬ı˛˘ ¸±¬ı±Ú øfl¬ˆ¬±À¬ı √õ∂d≈¬Ó¬ fl¬¬ı˛± ˝˚˛ Ó¬± ¬ıÌ«Ú± fl¬¬ı˛≈Úº

(d) ø¬ıã±À¸«¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬± Î¬◊À~‡ fl¬¬ı˛≈Úº

(e) ¬Ûø¬ı˛©®±¬ı˛fl¬ › ¸±¬ı±ÀÚ¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… Î¬◊À~‡ fl¬¬ı˛≈Úº

(f) ¸±¬ı±ÀÚ¬ı˛ fl¬±˚«fl¬±ø¬ı˛Ó¬± Î¬◊À~‡ fl¬¬ı˛≈Úº

(g) ¬Ûø¬ı˛©®±¬ı˛Àfl¬ øfl¬ øfl¬ Î¬◊»À¸‰¬fl¬ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛ Ó¬±¬ı˛ Î¬◊À~‡ fl¬¬ı˛≈Úº
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(h) ˜‘≈ Ê˘ › ‡¬ı˛ Ê˘ ¬ı˘ÀÓ¬ øfl¬ Œ¬ı±ÀÁ¬Ú∑

(i) ’àÔ±˚˛œ ‡¬ı˛ ÊÀ˘¬ı˛ ˜‘≈fl¬¬ı˛Ì øfl¬ˆ¬±À¬ı fl¬¬ı˛± ˝˚˛ Ó¬± ¬ıÌ«Ú± fl¬¬ı˛≈Úº

(j) ‡¬ı˛ ÊÀ˘¬ı˛ ¬ı…¬ı˝±ø¬ı˛fl¬ ’¸≈ø¬ıÒ±·≈ø˘ øfl¬ øfl¬ Ó¬± ¬ı≈øÁ¬À˚˛ ¬ı˘≈Úº

(k) ÊÀ˘¬ı˛ ‡¬ı˛Ó¬±¬ı˛ ˜±S± øfl¬ˆ¬±À¬ı √õ∂fl¬±˙ fl¬¬ı˛± ˝˚˛º

4. ¤fl¬øÈ¬ ¬Ûø¬ı˛©®±¬ı˛Àfl¬¬ı˛ ¸—˚≈øÓ¬ ˙Ó¬±—À˙¬ı˛ Î¬◊À~‡ fl¬¬ı˛≈Úº

5.19  Î¬◊M¬ı˛˜±˘±

1. (a) ¸±¬ı±Úœˆ¬¬ıÚ

(b) ø¢≠¸±ø¬ı˛Ú

(c) ’àÔ± ˛̊œ ‡¬ı˛Ó¬±

(d) ø¬ıã± «̧

(e) ¬Û±¬ı˛̃ ≈øÈ¬È¬

(f) ¬Ûø¬ı˛©®±¬ı˛fl¬

2. (a) ø¢≠¸±¬ı˛̆

(b) ’øÒfl¬ fl¬±˚«fl¬¬ı˛

(c) àÔ±˚˛œ › ’àÔ±˚˛œ Î¬◊ˆ¬˚˛ ‡¬ı˛Ó¬±

3. (a) √õ∂¸±ÒÚœ ¸±¬ı±Ú, fl¬±¬ÛÎ¬ˇ fl¬±‰¬±¬ı˛ ¸±¬ı±Ú, ±øÎ¬ˇ fl¬±˜±ÀÚ±¬ı˛ ¸±¬ı±Ú ¤¬ı— Ó¬¬ı˛˘ ¸±¬ı±Ú

(b) 5.5 Œ‡≈Úº

(c) 5.6 Œ‡≈Úº

(d) 5.8 Œ‡≈Úº

(e) 5.10 Œ‡≈Úº

(f) 5.7 Œ‡≈Úº

(g) 5.10 Œ‡≈Úº

(h) 5.12.1 ¤¬ı— 5.12.2 Œ‡≈Úº
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(i) 5.14.1 ¤¬ı— 5.14.2 Œ‡≈Úº

(j) 5.15 Œ‡≈Úº

(k) 5.16 Œ‡≈Úº

4. (i) Œ¬ı±¬ı˛±˝◊˘ Œ¬ıø?Ú Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬±ÀÚÈ¬ 7%

(ii) Œ¸±øÎ¬˚˛±˜ ˘¬ı˛±˝◊˘ ¸±˘ÀÙ¬È¬ [¸øflË¡˚˛ ¬Û±Ô«] 5%

(iii) Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬È¬ [ø¬ıã±¸«] 20%

(iv) Œ¸±øÎ¬ ˛̊±˜ ¬∏C± ◊̋¬Ûø˘Ù¬¸ÀÙ¬È¬ [ø¬ıã± «̧] 40%

(v) ŒÈ¬¬∏C±À¸±øÎ¬ ˛̊±˜ ¬Û± ◊̋À¬ı˛±Ù¬¸ÀÙ¬È¬ [ø¬ıã± «̧] 10%

(vi) Œ¸±øÎ¬˚˛±˜ ø¸ø˘Àfl¬È¬ [øÙ¬˘±¬ı˛] 3%

(vii) Œ¸±øÎ¬˚˛±˜ fl¬±¬ı«ø'ø˜Ô±˝◊˘ Œ¸˘≈À˘±Ê 3%

(viii) Œ¸±øÎ¬˚˛±˜ ¬Û±¬ı˛À¬ı±À¬ı˛È¬ [ø¬ı¬ı˛?fl¬] 3-5%

(ix) Ê˘ ’¬ıø˙©Ü
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¤fl¡fl¡ 6 ›¯∏≈Ò › Ê√œ¬ı±Ì≈Ú±˙Àfl¡¬ı˛ ¬ı˛¸±˚˛Ú
(Medicines and Antiseptics)

·Í¬Ú

6.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

6.1 › ∏̄≈ÀÒ¬ı˛ Œ|Ìœø¬ıˆ¬±·

6.1.1 ¸±Ò±¬ı˛Ì ;¬ı˛, ¬ı…Ô±-Œ¬ı√Ú±, õ∂√±˝√√ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ›¯∏≈Ò

6.1.2 ‰¬˜«À¬ı˛±À·¬ı˛ ›¯∏≈Ò

6.1.3 ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¡ ›¯∏≈Ò

6.1.4 Œ‰¬Ó¬Ú±Ú±˙fl¡ › ∏̄≈Ò

6.1.5 ’•°Ú±˙fl¡ › ∏̄≈Ò

6.1.6 ˜…±À˘ø¬ı˛̊ ˛± õ∂øÓ¬À¬ı˛±Òœ › ∏̄≈Ò¸ ”̃̋ √√

6.1.7 ’…±ø˜À¬ı±ø˚˛fl¡ › ¬ı…±ø¸˘…±ø¬ı˛ ’±˜±˙˚˛ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ›¯∏≈Ò

6.1.8 ’…±øKI◊¬ı± ˛̊øÈ¬fl¡ › ∏̄≈Ò¸ ”̃̋ √√

6.1.9 ¸±˘ÀÙ¬±Ú±˜± ◊̋Î¬ › ∏̄≈Ò¸ ”̋̃

6.2 ¸±¬ı̨±—˙

6.3 √¸¬ı«À˙ ∏̄ õ∂ùü±¬ıø˘

6.4 Î¬◊M¬ı̨˜±˘±

6.0  õ∂d¬±¬ıÚ±

˜±Ú¬ı¸ˆ¬…Ó¬±¬ı˛ ø¬ıfl¡±˙ ˚‡Ú ‚ÀÈ¬øÚ ¤¬ı— ˜±Ú≈À¯∏¬ı˛ ˜ÀÚ¬ı˛ ’&Òfl¡±¬ı˛ Ê√·Ó¬ ˚‡Ú ø¬ı:±ÀÚ¬ı˛ ’±À˘±˚˛

’±À˘±øfl¡Ó¬ ˝√√ ˛̊øÚ Ó¬‡Ú› ˙±¬ı˛œø¬ı˛fl¡ ’ ≈̧àÔÓ¬±¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ øÚÀÊ√Àfl¡ ¬ı“±‰¬±ÀÓ¬ ˜±Ú≈̄ ∏ Ú±Ú±¬ı˛fl¡À˜¬ı˛ Ù¬˘, ”̃̆ ,

·±Â√-·±Â√˘±¬ı˛ ¬Û±Ó¬± › Â√±˘ õ∂ˆ‘¬øÓ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ Ê√±ÚÓ¬º
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ø¬ı:±ÀÚ¬ı˛ ’¢∂·øÓ¬¬ı˛ ¸Àe· ¸Àe· ˜±Ú≈À¯∏¬ı˛ ˜ÀÚ¬ı˛ ø¬ı:±Úøˆ¬øM√√fl¡ õ∂¸±¬ı˛Ó¬±› ¬ı±Î¬ˇ˘º Œfl¡±Úƒ ›¯∏≈Ò

õ∂À˚˛±À· Œfl¡±Úƒ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û¸˜ ˝√√˚˛ Ó¬± ˜±Ú≈À¯∏¬ı˛ fl¡¬ı˛±˚˛N ˝√√˘º ˙≈Ò≈ ¬ıÀÚÃ¯∏øÒ¬ı˛ ¬ı…¬ı˝√√±¬ı˛˝◊√√ Ú˚˛, ¬ı˛¸±˚˛Ú±·±À¬ı˛

ø¬ıøˆ¬iß ›¯∏≈Ò ¸—Àù≠¯∏Ì ¬ÛXøÓ¬ÀÓ¬ øfl¡ˆ¬±À¬ı õ∂d≈¬Ó¬ fl¡¬ı˛± ˚±˚˛ Ó¬±¬ı˛ ¬ı˛¸±˚˛Ú› ø¬ı:±ÚœÀ√¬ı˛ fl¡±ÀÂ√ ¬Ûø¬ı˛©®±¬ı˛ ˝√√À˚˛

Œ·˘º ø¬ı—˙ ˙Ó¬±øsÀÓ¬ ø¬ı:±Úœ¬ı˛± ¤˜Ú ¸¬ı Ê√œ¬ıÚ√± ˛̊œ › ∏̄≈Ò ’±ø¬ı©®±¬ı˛ fl¡À¬ı˛ÀÂ√Ú ˚± ≈̇Ò≈ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙˜ ◊̋√√

fl¡À¬ı˛øÚ, ˜±Ú≈À ∏̄¬ı˛ ¬Û¬ı˛̃ ± ˛̊≈› ¬ı±øÎ¬ˇÀ ˛̊ ø√À ˛̊ÀÂ√º Œfl¡±Úƒ › ∏̄≈Ò ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ¸±Ò±¬ı˛Ì Œ¬ı˛±À·¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬±

¬Û±›˚˛± ˚±˚˛ Ó¬± ’±˜¬ı˛± ’ÀÚÀfl¡˝◊√√ øfl¡Â≈√ Ú± øfl¡Â≈√ Ê√±øÚº ¸ø«√-fl¡±ø˙¬ı˛ Ê√Ú… ¬ıÀÚÃ¯∏øÒ, Œ˚˜Ú Ó≈¬˘¸œ ¬Û±Ó¬±,

ø˙Î¬◊ø˘ ¬Û±Ó¬± ¬ı± ¬ı±¸fl¡ ¬Û±Ó¬±¬ı˛ ¬ı˛̧  Œ‡À˘ Œ¬ı˙ Î¬◊¬Ûfl¡±¬ı˛ ¬Û±› ˛̊± ˚± ˛̊º ’±¬ı±¬ı˛ ˜…±À˘ø¬ı˛̊ ˛± Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙À˜¬ı˛

Ê√Ú… fl≈¡˝◊√√øÚÚ, Œflv¡±À¬ı˛±fl≈¡˝◊√√Ú ¬ı± ¤˝◊√√ Ê√±Ó¬œ˚˛ ›¯∏≈Ò ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ˜±Ô±Ò¬ı˛±, ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ı…Ô±-Œ¬ı√Ú±¬ı˛ ˝√√±Ó¬

ŒÔÀfl¡ ¸±˜ø˚˛fl¡ Œ¬ı˛˝√√±˝◊√√ ¬Û±¬ı±¬ı˛ Ê√Ú… øÎ¬¸ƒøõ∂Ú, ’…±Ú±ø¸Ú ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Ô±øfl¡º Œ‡˘ÀÓ¬ ø·À˚˛ ¬Û±À˚˛ ¬ı…Ô±

Œ¬ÛÀ˘ ’±À ˛̊±ÀÎ¬'¬, ◊̋√√Î¬◊ÀÔø¬ı˛̊ ˛±, ≈̃̂ ¬ õ∂ ‘̂¬øÓ¬ ˜˘˜ ¬ı…¬ı √̋√±¬ı˛ fl¡À¬ı˛ Î¬◊¬Ûfl¡±¬ı˛ ¬Û± ◊̋√√º ˙¬ı˛œÀ¬ı˛¬ı˛ Œfl¡±Ú ’—˙ ¸±˜±Ú…

Œfl¡ÀÈ¬ Œ·À˘ ¸Àe· ¸Àe· Œ¸˝◊√√ ’—˙È≈¬fl≈¡ ¬Ûø¬ı˛©®±¬ı˛ Ê√˘ ø√À˚˛ Ò≈À˚˛ › ¬ÛÀ¬ı˛ ˙≈øfl¡À˚˛ øÚÀ˚˛ ˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±˜

[2% ’…±˘Àfl¡±˝√√˘œ˚˛ ^¬ıÌ] ˘±·±À˘ ¸˝√√ÀÊ√˝◊√√ é¬Ó¬ àÔ±ÀÚ¬ı˛ ¬Û‰¬Ú Œ¬ı˛±Ò fl¡¬ı˛± ˚±˚˛º ·≈¬ı˛≈¬Û±fl¡ ‡±¬ı±¬ı˛ Œ‡À˘

’À•°¬ı˛ ¸‘ø©Ü ˝√√˚˛º ŒÊ√˘≈ø¸˘, ’…±˘≈ÀE'¬, ¬Ûø˘flË¡˘ õ∂ˆ‘¬øÓ¬ ›¯∏≈Ò Œ‡À˘ ’À•°¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ Œ¬ı˛˝√√±˝◊√√ ¬Û±›˚˛±

˚±˚˛º Œ¬ı˛±· øÚ¬ı±¬ı˛ÀÌ¬ı˛ Ê√Ú… ¤˝◊√√¬ı˛fl¡˜ ’±À¬ı˛± ’ÀÚfl¡ Î¬◊√±˝√√¬ı˛Ì ’±ÀÂ√º

Œ¬ı˛±· Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ’¬ı˙…˝◊√√ Î¬±q¡±À¬ı˛¬ı˛ ¬Û¬ı˛±˜˙« ˜Ó¬ ¸øÍ¬fl¡ ›¯∏≈Ò ¢∂˝√√Ì fl¡¬ı˛ÀÓ¬ ˝√√À¬ıº

¤˝◊√√ ¤fl¡Àfl¡ ’±˜¬ı˛± fl¡À˚˛fl¡øÈ¬ øÚø«√©Ü ›¯∏≈ÀÒ¬ı˛ õ∂d≈¬øÓ¬ ‡≈¬ı ¸—Àé¬À¬Û › ¸±Ò±¬ı˛Ìˆ¬±À¬ı ’±À˘±‰¬Ú± fl¡¬ı˛¬ıº

ø˙é¬±Ôπ¬ı˛± ø¬ıÀ˙¯∏ ’Ú≈¸ø&Ò»¸± Œ˜È¬±ÀÚ±¬ı˛ Ê√Ú… øfl¡Â≈√ ›¯∏≈ÀÒ¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú Î¬◊À~‡ fl¡¬ı˛± ˝√√˘º

Î¬◊ÀV˙… –

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±ÀÍ¬¬ı˛ Î¬◊ÀV˙… ˝√√˘ Œ˚ ¸fl¡˘ ¬ı˛±¸±˚˛øÚfl¡ Œ˚Ã· ¸±Ò±¬ı˛Ì Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ›¯∏≈Ò

ø √̋√̧ ±À¬ı ¬ı…¬ı ‘̋√√Ó¬ √̋√̊ ˛ Ó¬±À√¬ı˛ ¸Àe· ’±¬ÛøÚ ¬Ûø¬ı˛ø‰¬Ó¬ √̋√ÀÓ¬ ¬Û±¬ı˛À¬ıÚº ’±¬ÛøÚ ˚± ˚± Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ Ó¬± √̋√̆ –

l › ∏̄≈ÀÒ¬ı˛ Œ|Ìœø¬ıˆ¬±·fl¡¬ı˛Ì

l ¬ı…Ô±À¬ı√Ú±, õ∂√±˝√√ › ¸±Ò±¬ı˛Ì ;¬ı˛ õ∂˙˜ÀÚ¬ı˛ Ê√Ú… ›¯∏≈Ò ø‰¬ø˝êÓ¬fl¡¬ı˛Ì › õ∂d≈¬øÓ¬

l ‰¬˜«À¬ı˛±À·¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ›¯∏≈ÀÒ¬ı˛ õ∂fl‘¡øÓ¬

l ¬Û‰¬ÚøÚ¬ı±¬ı˛fl¡, ’•°Ú±˙fl¡ › Œ‰¬Ó¬Ú±Ú±˙fl¡ ›¯∏≈ÀÒ¬ı˛ Ú±˜ › ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬
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l ˜…±À˘ø¬ı˛˚˛± øÚ¬ı˛±˜À˚˛¬ı˛ Ê√Ú… ›¯∏≈Ò ¤¬ı— Ó¬±À√¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú

l ’±˜±˙˚˛ Œ¬ı˛±· øÚ¬ı˛±˜˚˛ fl¡¬ı˛±¬ı˛ Ê√Ú… ›¯∏≈Ò¸˜”˝√√

l Ê√œ¬ı±Ì≈Ú±˙fl¡ › ¸—flË¡˜fl¡À¬ı˛±· õ∂˙˜ÀÚ¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ fl¡À˚˛fl¡øÈ¬ ’…±øKI◊¬ı±˚˛øÈ¬Àfl¡¬ı˛ Ú±˜ › ·Í¬Ú

l Œ¬ı˛±· Î¬◊¬Û˙À˜ ¸±˘ÀÙ¬±Ú±˜±˝◊√√Î¬-¤¬ı˛ õ∂À˚˛±· ¤¬ı— ¤À√¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú

6.1  ›¯∏≈ÀÒ¬ı˛ Œ|Ìœø¬ıˆ¬±·

¤fl¡ ¤fl¡ Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò ¤fl¡ ¤fl¡ ¬ı˛fl¡˜ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º Œfl¡±Úƒ Œ¬ı˛±À·¬ı˛

Ê√Ú… Œfl¡±Úƒ ›¯∏≈Ò ¬ı± ›¯∏≈Ò¸˜”À˝√√¬ı˛ õ∂À˚˛±Ê√Ú, ¤À√¬ı˛ ·Í¬Ú õ∂fl‘¡øÓ¬ Œfl¡˜Ú, Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM√√ fl¡À¬ı˛˝◊√√

›¯∏≈ÀÒ¬ı˛ Œ|Ìœø¬ıˆ¬±· fl¡¬ı˛± ˝√√À˚˛ÀÂ√º ¤˝◊√√ ¤fl¡Àfl¡¬ı˛ ·Í¬ÀÚ˝◊√√ Ó¬± ¬Ûø¬ı˛©®±¬ı˛ fl¡À¬ı˛ ¬ıÀ˘ Œ√›˚˛± ˝√√À˚˛ÀÂ√º

Œ˚˜Ú, ¸±Ò±¬ı˛Ì ;¬ı˛, ¬ı…Ô±-Œ¬ı√Ú±¬ı˛ Ê√Ú… ¬Û…±¬ı˛±ø¸È¬±˜˘, ŒflË¡±ø¸Ú¬ , ‰¬˜«À¬ı˛±À·¬ı˛ Ê√Ú… ¸…±ø˘¸±˝◊√√ø˘fl¡

’…±ø¸Î¬º Œ‰¬Ó¬Ú±Ú±˙fl¡ › ‚≈À˜¬ı˛ ›¯∏≈Ò ø˝√√¸±À¬ı õ∂øÓ¬àÔ±ø¬ÛÓ¬ ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬–Œ˚˜Ú

Œˆ¬À¬ı˛±Ú±Ú, ˘≈ø˜Ú±À˘¬ı˛ ¬ı…¬ı˝√√±¬ı˛º ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ Ê√Ú… fl≈¡˝◊√√øÚÚ, Œflv¡±À¬ı˛±fl≈¡˝◊√√Ú¬ , ’•°Ú±˙fl¡ ›¯∏≈Ò

ø˝√√¸±À¬ı Ò±Ó¬¬ı ˝√√±˝◊√√E'¬±˝◊√√Î¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º Ê√œ¬ı±Ì≈Ú±˙fl¡ › ¸—flË¡±˜fl¡ Œ¬ı˛±À·¬ı˛ Ê√Ú… Œ¬ÛøÚø¸ø˘Ú¬ ,

È¬± ◊̋√√Ù¬À ˛̊Î¬ Œ¬ı˛±À·¬ı˛ Ê√Ú… Œflv¡±¬ı˛±˜øÙ¬øÚfl¡˘ › ˚Ñ±À¬ı˛±À·¬ı˛ Ê√Ú… Œà√∏C¬ÛÀÈ¬±˜± ◊̋√√ø¸Ú õ∂ ‘̂¬øÓ¬ › ∏̄≈ÀÒ¬ı˛ ¸Àe·

’±˜¬ı˛± ¬Ûø¬ı˛ø‰¬Ó¬º

6.1.1 ¸±Ò±¬ı˛Ì ;¬ı˛, ¬ı…Ô±-Œ¬ı√Ú±, õ∂√±˝√√ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ›¯∏≈Ò
(Antipyretic and Analgesic Drugs)

¤‡±ÀÚ øÓ¬ÚøÈ¬ ›¯∏≈ÀÒ¬ı˛ Ú±˜, ¸—Àù≠¯∏Ì ¬ÛXøÓ¬ÀÓ¬ õ∂d≈¬øÓ¬ › Ò˜« ¸—Àé¬À¬Û ¬ı˘± ˝√√˘ –

1. ¬Û…±¬ı˛±ø¸È¬±˜˘ (paracetamol) :

¤˝◊ Œ˚ÃÀ·¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Ú±˜ ¬Û…±¬ı˛±’…±ø¸È¬±˝◊˘ ’…±ø˜ÀÚ± øÙ¬Ú˘º

OH

NH.CO.CH3
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√õ∂d≈¬øÓ¬ – ø¬ıøˆ¬iß ¬ÛXøÓ¬ÀÓ¬ ¤˝◊ Œ˚Ã· ∆Ó¬ø¬ı˛ fl¬¬ı˛± ˚±˚˛º ¤‡±ÀÚ øÙ¬Ú˘ ŒÔÀfl¬ √õ∂d≈¬øÓ¬ ¸—Àé¬À¬Û ¬ıÌ«Ú±

fl¬¬ı˛± ˝˘º

øÙ¬Ú˘Àfl¬ Œ¸±øÎ¬˚˛±˜ ˝±˝◊E'±˝◊ÀÎ¬ ^ø¬ıˆ”¬Ó¬ fl¬¬ı˛± ˝˚˛º fl¬˜ Ó¬±¬Û˜±S±˚˛ (0–5°) ¤˝◊ ^¬ıÀÌ ˘‚≈

˝± ◊̋ÀE±Àflv¬±ø¬ı˛fl¬ ’…±ø¸Î¬ › Œ¸±øÎ¬ ˛̊±˜ Ú± ◊̋¬∏C± ◊̋È¬ Œ˚±· fl¬¬ı˛À˘ øÙ¬Ú˘, ¬Û…±¬ı˛±Ú± ◊̋À¬∏C±À¸± øÙ¬ÚÀ˘ ¬Ûø¬ı˛ÌÓ¬ ˝ ˛̊º

¤¬ı±¬ı˛ √õ∂±5 Œ˚Ã·Àfl¬ Fe-·≈Î¬ˇ± › ˘‚≈ HCl-¤¬ı˛ ¸±˝±À˚… ø¬ıÊ±ø¬ı˛Ó¬ fl¬¬ı˛À˘ ¬Û…±¬ı˛±’…±ø˜ÀÚ±øÙ¬Ú˘ ¬Û±›˚˛±

˚±À¬ıº ¤˝◊ Œ˚Ã·Àfl¬ ’…±À¸øÈ¬fl¬ ’…±Ú˝±˝◊E±˝◊ÀÎ¬¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¬¬ı˛À˘ ¬Û…±¬ı˛±ø¸È¬±˜˘ Î¬◊»¬Ûiß ˝˚˛º

¬ı…¬ı˝√√±¬ı˛ – ;¬ı˛, ¬ı…Ô±-Œ¬ı√Ú±–Œ˚˜Ú, ˜±Ô±Ò¬ı˛±, “√±ÀÓ¬¬ı˛ ¬ı…Ô±¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¬ı˚˛¶®À√¬ı˛ Ê√Ú…

ŒÈ¬¬ıÀ˘È¬ ¤¬ı— ø˙˙≈À√¬ı˛ Ê√Ú… ¬Û…±¬ı˛±ø¸È¬±˜˘ ø¸¬ı˛±¬Û Œ√›˚˛± ˝√√˚˛º ¬ı±Ê√±À¬ı˛ õ∂‰¬ø˘Ó¬ ›¯∏≈Ò fl¡øy¬ıÙv¬±À˜

(combiflam) ¬Û…±¬ı˛±ø¸È¬±˜˘ Ô±Àfl¡º

2. ’…±¸ø¬Ûø¬ı˛Ú – ¬ı˛±¸±˚˛øÚfl¡ Ú±˜ ’…±ø¸È¬±˝◊√√˘ ¸…±ø˘¸±˝◊√√ø˘fl¡ ’…±ø¸Î¬º

√õ∂d≈¬øÓ¬ – ¸…±ø˘¸± ◊̋ø˘fl¬ ’…±ø¸Î¬ ¤¬ı— ’…±À¸øÈ¬fl¬ ’…±Ú˝± ◊̋E± ◊̋ÀÎ¬¬ı˛ ø¬ıøflË¡ ˛̊± ˛̊ ’…±¸ø¬Ûø¬ı˛Ú ∆Ó¬ø¬ı˛ fl¬¬ı˛±

˝˚̨º

Ò «̃ – ¸±± fl¬øÍ¬Ú ¬Û±Ô«, ·˘Ú±efl¬ 135°

¬ı…¬ı˝±¬ı˛ – ·±-˝±Ó¬-¬Û± ¬ı…Ô±, ˜±Ô±Ò¬ı˛± Î¬◊¬Û˙À˜¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ˝˚˛º

¬Û…±¬ı˛±ø¸È¬±˜˘

COOH

O.CH.CH3

’…±¸ø¬Ûø¬ı̨Ú
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’…±¸ø¬Ûø¬ı˛Ú ’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝√√À˚˛ ¸…±ø˘¸±˝◊√√ø˘fl¡ ’…±ø¸Î¬ Î¬◊»¬Ûiß ˝√√˚˛º Œ¬ıø˙ ¬Ûø¬ı˛˜±ÀÌ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘

’Ô¬ı± ’ÀÚfl¡ø√Ú ÒÀ¬ı˛ ¤ ◊̋√√ › ∏̄≈Ò Œ‡À˘ ‡±√…Ú±˘œÀÓ¬ ’±˘¸±¬ı˛ ‘̧ø©Ü √̋√¬ı±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º Ó¬± ◊̋√√ ¤ ◊̋√√ › ∏̄≈Ò

¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ê√˘ ¬Û±Ú fl¡¬ı˛± Î¬◊ø‰¬Ó¬º

3. ø˜Ô± ◊̋√√̆  ¸…±ø˘¸± ◊̋√√À˘È¬ –

√õ∂d≈¬øÓ¬ – ¤øÈ¬ ¤fl¬øÈ¬ ¤àÈ¬±¬ı˛Ê±Ó¬œ˚˛ Œ˚Ã·º ·±Ï¬ˇ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ › Ó¬±¬Û

√õ∂À˚˛±À·¬ı˛ Ù¬À˘ ¸…±ø˘¸±˝◊ø˘fl¬ ’…±ø¸Î¬ ¤¬ı— ø¬ı˙≈X ø˜Ô±ÚÀ˘¬ı˛ ø¬ıøflË¡˚˛±˚˛ ¤˝◊ Œ˚Ã·øÈ¬ Î¬◊»¬Ûiß ˝˚˛º

ø¬ıøflË¡˚˛± øÚ•ß¬ı˛”¬Û –

Ò «̃ – ¸≈·KÒ˚≈q¡ ¬ıÌ«˝œÚ Ó¬¬ı˛˘ ¬Û±Ô«º ¶£≈¬È¬Ú±efl¬ 224°. ÊÀ˘ ’^±¬ı…, øfl¬ôL≈√ ∆Ê¬ı ^±¬ıÀfl¬ ^±¬ı…º

¬ı…¬ı √̋√±¬ı˛ – √̋√±ÀÓ¬-¬Û±À ˛̊ ¬ı…Ô± Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¬ı…¬ı ‘̋√√Ó¬ √̋√̊ ˛º ’±À ˛̊±ÀÎ¬'¬, ◊̋√√Î¬◊ÀÔø¬ı˛̊ ˛±, ≈̃̂ ¬ õ∂ ‘̂¬øÓ¬ ˜˘À˜

¤˝◊√√ Œ˚Ã·øÈ¬ ¬ıÓ«¬˜±Úº

’Ú≈˙œ˘Úœñ1

(1) ¸±Ò±¬ı˛Ì ;¬ı˛ Î¬◊¬Û˙À˜¬ı˛ ÊÚ… ¤fl¬øÈ¬ ∆Ê¬ı Œ˚ÃÀ·¬ı˛ Ú±˜ ø˘‡≈Úº ¤˝◊ Œ˚ÃÀ· øfl¬ øfl¬ Œ˜Ã˘ ’±ÀÂ√ Ó¬± Î¬◊À~‡

fl¬À¬ı˛ Œ˚Ã·øÈ¬¬ı˛ ¸—Àfl¬Ó¬ ø˘‡≈Úº

(2) ’…±¸ø¬Ûø¬ı˛Ú Œ˚Ã·øÈ¬ Œfl¬±Úƒ Œfl¬±Úƒ Œ¬ı˛±À·¬ı˛ ÊÚ… ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛∑ Œ˚Ã·øÈ¬¬ı˛ ·Í¬Ú ¸—Àfl¬Ó¬ ø˘‡≈Úº

6.1.2 ‰¬˜«À¬ı˛±À·¬ı˛ ›¯∏≈Ò

’±˜¬ı˛± ’ÀÚfl¡ ¸˜˚˛ ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ‰¬˜«À¬ı˛±À·¬ı˛ ø˙fl¡±¬ı˛ ˝√√À˚˛ Ô±øfl¡º ¤˝◊√√ Œ¬ı˛±À·¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ Œ¬ı˛˝√√±˝◊√√

¬Û±¬ı±¬ı˛ Ê√Ú… ‡±¬ı±¬ı˛ ›¯∏≈Ò Â√±Î¬ˇ±› ø¬ıøˆ¬iß ˜˘˜ Œ˚˜Ú—Betnovet N, Betnovet C, Diprovate,

Supragent ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛ Î¬◊¬Ûfl¡±¬ı˛ ¬Û±›˚˛± ˚±˚˛º Œ¬ı˛±À·¬ı˛ õ∂fl‘¡øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛ øfl¡ ›¯∏≈Ò ¬ı…¬ı˝√√±¬ı˛

COOCH3

OH

ø˜Ô± ◊̋√√̆  ¸…±ø˘¸± ◊̋√√À˘È¬
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fl¡¬ı˛ÀÓ¬ ˝√√À¬ı Ó¬± ’¬ı˙…˝◊√√ Î¬±q¡±¬ı˛ ¬Û¬ı˛±˜˙« Œ√À¬ıÚº ¤‡±ÀÚ ’±˜¬ı˛± ˙≈Ò≈˜±S “√±√ Œ¬ı˛±· Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¤fl¡øÈ¬

›¯∏≈ÀÒ¬ı˛ Ú±˜ Î¬◊À~‡ fl¡¬ı˛¬ı ˚± ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ “√±√ ¸˝√√ÀÊ√˝◊√√ Œ¸À¬ı˛ ˚±˚˛º

Œ¬ı˛flƒ¬øÈ¬Ù¬±À˚˛Î¬ ø¶Ûø¬ı˛ÀÈ¬ ¸…±ø˘¸±˝◊ø˘fl¬ ’…±ø¸ÀÎ¬¬ı˛ ¸•Û‘q¡ ^¬ıÌ ∆Ó¬ø¬ı˛ fl¬À¬ı˛ ’±flË¡±ôL√ Ê±˚˛·±˚˛ ≈˝◊-

øÓ¬ÚøÚ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛À˘ ¸˝ÀÊ˝◊ Œ¬ı˛±·˜≈q¡ ˝›˚˛± ˚±˚˛º

6.1.3 ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¡ ›¯∏≈Ò (Antiseptic Drugs)

˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±˜ –

˝±Ó¬, ¬Û± ¬ı± ˙¬ı˛œÀ¬ı˛¬ı˛ Œfl¬±Ú› Ê±˚˛·± ¸±˜±Ú… Œfl¬ÀÈ¬ Œ·À˘ ’±˜¬ı˛± ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¬ ›¯∏≈Ò ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛

Ô±øfl¬º é¬Ó¬ Ê±˚˛·±øÈ¬ ˆ¬±˘ fl¬À¬ı˛ ¬Ûø¬ı˛¶®±¬ı˛ ÊÀ˘ Ò≈À˚˛ › ˙≈©® fl¬À¬ı˛ ›¯∏≈Ò ˘±·±Ú Î¬◊ø‰¬Ó¬º

˜±¬ı˛øfl¬Î¬◊À¬ı˛±ÀflË¡±˜ ¤fl¬øÈ¬ ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¬ › ∏̄≈Òº ¤øÈ¬ ¤fl¬øÈ¬ Ò±Ó¬¬ı ∆Ê¬ı Œ˚Ã·º ¤ ◊̋ Œ˚ÃÀ· ¤fl¬øÈ¬ ¬Û±¬ı˛

¬Û¬ı˛˜±Ì≈ › ≈øÈ¬ Œ¬ıË±ø˜Ú ¬Û¬ı˛˜±Ì≈¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ø¬ıÀ˙¯∏ˆ¬±À¬ı Î¬◊À~‡À˚±·…º Œ˚Ã·øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú Î¬◊¬ÛÀ¬ı˛

Œ‡±Ú ˝À ˛̊ÀÂ√º Ó¬À¬ı ¬ıÓ«¬˜±ÀÚ ø‰¬øfl¬»¸Àfl¬¬ı˛± ¤¬ı˛ ¬ı…¬ı˝±À¬ı˛ øÚ¬ı≈̨»¸±ø˝Ó¬ fl¬¬ı˛ÀÂ√Úº ¬Û ≈̇ ø‰¬øfl¬»¸± ˛̊ ¤øÈ¬ ¤‡Ú›

¬ı…¬ı˝‘Ó¬ ˝˚˛º

¬ı…¬ı˝√√±À¬ı˛¬ı˛ ¬ÛXøÓ¬ – 2% ˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±À˜¬ı˛ ’…±˘Àfl¡± √̋√̆ œ ˛̊ ^¬ıÌ [˘±˘ ¬ıÀÌ«¬ı˛] é¬Ó¬àÔ±ÀÚ ¬ı…¬ı √̋√±¬ı˛

fl¡¬ı˛± ˝√√ ˛̊º

˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±˜ Â√±Î¬ˇ± ’±¬ı˛› ’ÀÚfl¡ ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¡ ›¯∏≈Ò øflË¡˜ ø˝√√¸±À¬ı ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º Œ˚˜Ú—

Œ¬ı±À¬ı˛±˘œÚ, Œ¬ı±À¬ı˛±õ≠±¸, Œ¬ı±À¬ı˛±fl¡…±À˘`≈¬˘± › Œ¬ı±À¬ı˛±¸Ù¬Èƒ¬º ¤À√¬ı˛ õ∂ÀÓ¬…Àfl¡¬ı˛ ˜ÀÒ…˝◊√√ Œ¬ı±ø¬ı˛fl¡ ’…±ø¸Î¬

’±ÀÂ√º Œ¬ı±À¬ı˛±˘œÀÚ, Œ¬ı±ø¬ı˛fl¬ ’…±ø¸Î¬ (H3BO3) ’±ÀÂ√ 1% (w/w) ¤¬ı— øÊefl¬ ’'± ◊̋Î¬ (ZnO) ’±ÀÂ√

3% (w/w).

COOH

OH

¸…±ø˘¸± ◊̋ø˘fl¬ ’…±ø¸Î¬

˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±˜
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6.1.4 Œ‰¬Ó¬Ú±Ú±˙fl¡ ›¯∏≈Ò
(Sedatives, Hypnotics and Tranquilisers)

Œfl¡fœ˚˛ Ú±ˆ«¬Ó¬LaÀfl¡ ’¬ı˙ fl¡¬ı˛±¬ı˛ Ê√Ú… ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò ¬Û±›˚˛± ˚±˚˛º

õ∂øÓ¬àÔ±ø¬ÛÓ¬ ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ –

ø¸ÀÎ¬øÈ¬ˆ¬¸ƒ › ø˝√√¬ÛÀÚ±øÈ¬fl¡¸ƒ ›¯∏≈Ò ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛À˘ ‚≈À˜¬ı˛ ¬ı± øÁ¡˜±ÀÚ±¬ı˛ ’±À¬ı˙ ∆Ó¬ø¬ı˛ ˝√√˚˛º

Œ˚˜Ú õ∂øÓ¬àÔ±ø¬ÛÓ¬ ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬º ¤‡±ÀÚ ¤À¬ı˛ Ú±˜ › ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ∆¬ıø‰¬S… Î¬◊À~‡

fl¬¬ı˛± ˝˘º

¤‡±ÀÚ ˙≈Ò≈ ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ ¤¬ı— ˘≈ø˜Ú±À˘¬ı˛ ¸—Àù≠¯∏ ¬ÛXøÓ¬ÀÓ¬ √õ∂d≈¬øÓ¬ Œ‡±Ú ˝˘º

¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ ¬ı±¬ı˛ø¬ıÀÈ¬±Ú ¬ı± Œˆ¬À¬ı˛±Ú±˘
[5,5-Î¬± ◊̋- ◊̋Ô± ◊̋̆  ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬]

ŒÙ¬ÀÚ±¬ı±¬ı˛ø¬ıÈ¬±˘
¬ı±

≈̆ø˜Ú±˘
[5- ◊̋Ô± ◊̆̋ -5-øÙ¬Ú± ◊̆̋

¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬]
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1. ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ –

2. ≈̆ø˜Ú±˘ –

˝◊Ô±˝◊˘ øÙ¬Ú±˝◊˘ ’…±ø¸ÀÈ¬È¬ ¤¬ı— Î¬±˝◊-˝◊Ô±˝◊˘ fl¬±¬ı«ÀÚÀÈ¬¬ı˛ ø¬ıøflË¡˚˛±˚˛ ‰¬±¬ı˛øÈ¬ Ò±À¬Û ˘≈ø˜Ú±˘ √õ∂d≈¬Ó¬ fl¬¬ı˛±

˝˚̨º

√õ∂Ô˜ Ò±¬Û –

ø¬ZÓ¬œ˚˛ Ò±¬Û –

◊̋Î¬◊ø¬ı̨˚̨±
Î¬± ◊̋- ◊̋Ô± ◊̆̋
˜…±À˘±ÀÚÈ¬

◊̋Ô± ◊̆̋ øÙ¬Ú± ◊̆̋
’…±ø¸ÀÈ¬È¬

fl¬±¬ı«±Ú± ˛̊Ú

Î¬± ◊̋- ◊̋Ô± ◊̆̋
fl¬±¬ı«±ÀÚÈ¬
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Ó‘¬Ó¬œ˚˛ Ò±¬Û –

‰¬Ó≈¬Ô« Ò±¬Û –

3. ¶ß±˚˛ø¬ıfl¬ Î¬◊ÀMÊÚ± √õ∂˙˜ÀÚ¬ı˛ ÊÚ… ¬∏C…±—fl≈¬ø˚˛˘±˝◊Ê±¬ı˛ (tranquilizer) ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛º Œ˚˜Ú,

˝±˝◊E±˘±øÊÚ (hydralazine)º

¤Â√±Î¬ˇ± ø¬ı˛¸±¬ı˛ø¬ÛÚ (reserpine), Œ˜ÀÈ¬±À√õ∂±˘˘ (metoprolol) ˝◊Ó¬…±ø ¬ı…¬ı˝‘Ó¬ ˝˚˛º

◊̋Î¬◊ø¬ı̨˚̨±

≈̆ø˜Ú±˘

˝± ◊̋E±˘±øÊÚ
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4. ¤˘. ¤ ƒ̧. øÎ¬. (LSD) –
¤˝◊ ›¯∏≈ÒøÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Ú±˜ D-˘±˝◊¸±¬ı˛øÊfl¬ ’…±ø¸Î¬ Î¬±˝◊-˝◊Ô±˝◊˘ ’…±˜±˝◊Î¬ ¬ı± ˘±˝◊¸±¬ı˛Ê±˝◊Î¬
(D-Lysergic acid diethyl amide ¬ı± Lysergide)

Œ˚Ã·øÈ¬ÀÓ¬ Œ¬ıø?Ú, ø¬ÛÀ¬ı˛±˘, ¸±˝◊Àflv¬±À˝À'Ú ¤¬ı— √õ∂øÓ¬àÔ±ø¬ÛÓ¬ ø¬Ûø¬ı˛øÎ¬Ú ¬ı˘˚˛ ’±ÀÂ√º ¤øÈ¬ ¤fl¬øÈ¬
fl¬øÍ¬Ú Œ˚Ã·º ø¬ı ≈̇X Œfl¬˘±À¸¬ı˛ ·˘Ú±efl¬ 82°–85°.

’¬ı¸± › ˝Ó¬±˙± fl¬±È¬±¬ı±¬ı˛ ÊÚ… ˆ¬±¬ı˛Ó¬¸˝ ø¬ıøˆ¬iß ŒÀ˙¬ı˛ ˚≈¬ıfl¬-˚≈¬ıÓ¬œ¬ı˛± ¤˝◊ ›¯∏≈Ò ¬Û±Î¬◊Î¬±¬ı˛ ¬ı±
˝◊ÚÀÊfl¬˙Ú-¤¬ı˛ ˜±Ò…À˜ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛ÀÂ√º ’ÀÚfl¬øÚ ÒÀ¬ı˛ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛À˘ ¤˝◊ ›¯∏≈ÀÒ ’±¸øq¡ Êiú±˚˛º
ŒÚ˙±¢∂àÔ ˝¬ı±¬ı˛ Ù¬À˘ ›¯∏≈Ò øÚˆ«¬¬ı˛˙œ˘ ˝À˚˛ ¬ÛÀÎ¬ˇº ¤ÀÓ¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ˜±¬ı˛±Rfl¬ é¬øÓ¬ ˝˚˛ ¤˜Úøfl¬
˜‘Ó≈¬… ¬Û˚«ôL√ ˝ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò ’¬ı˙…˝◊ ¬ıÊ«Ú fl¬¬ı˛ÀÓ¬ ˝À¬ıº

’Ú≈˙œ˘Úœñ2

(1) ¤fl¬øÈ¬ ‰¬˜«À¬ı˛±À·¬ı˛ ›¯∏≈ÀÒ¬ı˛ Ú±˜ ø˘‡≈Úº “± ¸±¬ı˛±ÀÓ¬ ¤¬ı˛ √õ∂À˚˛±· ¬ÛXøÓ¬ ø˘‡≈Úº

(2) ˜±¬ı˛øfl¬Î¬◊À¬ı˛±ÀflË¡±˜ fl¬œ fl¬±ÀÊ ¬ı…¬ı˝‘Ó¬ ˝˚˛∑ ¤˝◊ Œ˚ÃÀ· øfl¬ øfl¬ Œ˜Ãø˘fl¬ ¬Û±Ô« ’±ÀÂ√∑

(3) ø¬ı˛¸±¬ı˛ø¬ÛÚ, Œˆ¬À¬ı˛±Ú±˘ › LSD øfl¬ Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò∑ ¬ı±¬ı˛ø¬ıøÈ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸Î¬ √õ∂d≈¬Ó¬ fl¬¬ı˛ÀÓ¬ ¬ı…¬ı˝‘Ó¬ ≈øÈ¬

fl“¬±‰¬±˜±À˘¬ı˛ Ú±˜ ø˘‡≈Úº

6.1.5 ’•°Ú±˙fl¡ ›¯∏≈Ò

’±˜±À√¬ı˛ ¬Û±fl¡àÔ˘œ ŒÔÀfl¡ õ∂± ˛̊ 1 M HCl-¤¬ı˛ é¬¬ı˛Ì ˝√√ ˛̊º ¤ ◊̋√√ ’¬ıàÔ± ˛̊ ¬Û±fl¡àÔ˘œÀÓ¬ ¬ı…±fl¡ÀÈ¬ø¬ı˛̊ ˛±

Ê√ij±ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ¤ÚƒÊ√±˝◊√√˜ ¸˝√√ÀÊ√˝◊√√ Œõ∂±øÈ¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ ø¬ıøflË¡˚˛± fl¡À¬ı˛ ˝√√Ê√À˜ ¸±˝√√±˚… fl¡À¬ı˛º øfl¡z≈¬

¬Û±fl¡àÔ˘œÀÓ¬ ‡≈¬ı Œ¬ıø˙ ’…±ø¸ÀÎ¬¬ı˛ é¬¬ı˛Ì ‚È¬À˘ ˝√√Ê√À˜ ¬ı…±‚±Ó¬ ‚ÀÈ¬º
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¬Ûø¬ı˛¬Û±fl¡øflË¡˚˛± ¸≈¸•Ûiß Ú± ˝√√À˘ ‡±¬ı±¬ı˛ ŒÔÀfl¡ ’•° ¸‘ø©Ü ˝√√˚˛º ¤¬ı˛ Ù¬À˘ Œ¬ÛÈ¬ ŒÙ“¬À¬Û ˚±˚˛, fl¡‡Ú›

fl¡‡Ú› È¬fl¡ È¬fl¡ ŒÏ¬fl≈¡¬ı˛ ›ÀÍ¬ ¤¬ı— ¬ıø˜› ˝√√ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊√√ ’¬ıàÔ± ŒÔÀfl¡ ¬Ûø¬ı˛S±Ì ¬Û±¬ı±¬ı˛ Ê√Ú… õ∂‰≈¬¬ı˛

¬Ûø¬ı˛˜±ÀÌ Ê√˘ ¬Û±Ú fl¡¬ı˛± Î¬◊ø‰¬Ó¬º ¤Â√±Î¬ˇ± ø¬ıøˆ¬iß Ò¬ı˛ÀÚ¬ı˛ ’•°Ú±˙fl¡ ›¯∏≈Ò ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ Ò¬ı˛ÀÚ¬ı˛

›¯∏≈Ò·≈ø˘ ¸¬ı˝◊√√ é¬±¬ı˛Ê√±Ó¬œ˚˛º Œ˚˜Ú, ’…±˘≈EÀ'¬ ’…±˘≈ø˜øÚ˚˛±˜ ˝√√±˝◊√√E'¬±˝◊√√Î¬ [Al(OH)3] ; ŒÊ√ ≈̆ø¸À˘

˜…±·ÀÚø˙˚˛±˜ ˝√√±˝◊√√E'¬±˝◊√√Î¬ [Mg(OH)2] ; ¬Ûø˘flË¡À˘ ˜…±·ÀÚø˙˚˛±˜ ˝√√±˝◊√√E'¬±˝◊√√Î¬ › ’…±˘≈ø˜øÚ˚˛±˜

˝√√± ◊̋√√E'¬± ◊̋√√ÀÎ¬¬ı˛ [Mg(OH)2 + Al(OH)3] ø˜|Ì Ô±Àfl¡º é¬±¬ı˛ ’•°Àfl¡ õ∂˙˜Ú fl¡À¬ı˛º

6.1.6 ˜…±À˘ø¬ı˛˚˛± õ∂øÓ¬À¬ı˛±Òœ ›¯∏≈Ò¸˜”˝√√

¸…±¬ı˛ Œ¬ı˛±Ú±ã ¬ı˛̧ ƒ ˜…±À˘ø¬ı˛̊ ˛± Œ¬ı˛±· ø¬ıd¬±À¬ı˛¬ı˛ fl¡±¬ı˛Ì ’±ø¬ı©®±¬ı˛ fl¡À¬ı˛Ú (1897). ¶aœ ’…±ÀÚ±ÀÙ¬ø˘¸

˜˙Àfl¡ ˜…±À˘ø¬ı˛̊ ˛±¬ı˛ ¬Û…±¬ı˛±¸± ◊̋√√È¬, õ≠±¸À˜±øÎ¬ ˛̊±˜-¤¬ı˛ Ê√œ¬ıÚ- ◊̋√√øÓ¬ √̋√±¸ ¬Û¬ı˛œé¬± fl¡À¬ı˛ õ∂˜±Ì fl¡À¬ı˛øÂ√À˘Ú Œ˚

˜˙Àfl¡¬ı˛ fl¡±˜ÀÎ¬ˇ˝◊√√ ˜±Ú≈À¯∏¬ı˛ ¬ı˛Àq¡ ˜…±À˘ø¬ı˛˚˛± Œ¬ı˛±À·¬ı˛ Ê√œ¬ı±Ì≈ õ∂À¬ı˙ fl¡À¬ı˛º

¤˝◊√√ Œ¬ı˛±· Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ¬ı±Ê√±À¬ı˛ ’ÀÚfl¡ Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò ¬Û±›˚˛± ˚±˚˛º ¤‡±ÀÚ øÓ¬ÚøÈ¬ ›¯∏≈ÀÒ¬ı˛

Ú±˜ › ·Í¬Ú-¸—Àfl¡Ó¬ Œ√›˚˛± ˝√√˘º øÓ¬ÚøÈ¬ ›¯∏≈ÀÒ˝◊ fl≈¬˝◊ÀÚ±ø˘ÀÚ¬ı˛ ·Í¬Ú ¬ıÓ«¬˜±Úº

1. fl≈¡ ◊̋√√øÚÚ (quinine) –

ø¸Àefl¡±Ú± ·±ÀÂ√¬ı˛ Â√±˘ ŒÔÀfl¡ fl≈¡ ◊̋√√øÚÚ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√ ˛̊º ¸—¢∂˝ fl¬¬ı˛±¬ı˛ ¬ÛXøÓ¬ øÚÀ‰¬ ¸—Àé¬À¬Û ¬ı˘±

˝˘º

øÚ©®±˙Ú ¬ÛXøÓ¬ –

ø¸Àefl¡±Ú± ·±ÀÂ√¬ı˛ Â√±˘ ŒÔÀfl¡ õ∂±˚˛ 8% fl≈¡˝◊√√øÚÚ ¬Û±›˚˛± ˚±˚˛º ·±ÀÂ√¬ı˛ Â√±˘ ˙≈fl¡ÀÚ± fl¡À¬ı˛ ·≈ÀÎ¬ˇ±

fl¡¬ı˛± ˝√√ ˛̊º ¤ ◊̋√√ ·≈ÀÎ¬ˇ±ÀÓ¬ é¬±À¬ı˛¬ı˛ Ê√˘œ ˛̊ ^¬ıÌ Œ˚±· fl¡¬ı˛± ˝√√ ˛̊º ¤ ◊̋√√ ø˜|ÀÌ õ∂À ˛̊±Ê√Ú˜Ó¬ Œ¬ıø?Ú ’Ô¬ı±

È¬ ≈̆̋ ◊√√Ú Œ˚±· fl¡À¬ı˛ ^±¬ıfl¡-øÚ©®±˙Ú ¬ÛXøÓ¬ÀÓ¬ (solvent extraction) Î¬◊¬Ûé¬±¬ı˛·≈ø˘ øÚ©®±˙Ú fl¡¬ı˛± ˝√√ ˛̊º

fl≈¬ ◊̋ÀÚ±ø˘Ú

fl≈¡ ◊̋√√øÚÚ
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∆Ê√¬ı ^±¬ıfl¡d¬¬ı˛ ¬Û‘Ôfl¡ fl¡À¬ı˛ Ó¬±¬ı˛ ˜ÀÒ… ˘‚≈ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬ ø√À˘ fl≈¡˝◊√√øÚÚ, ø¸Àefl¡±øÚÚ õ∂ˆ‘¬øÓ¬

Î¬◊¬Ûé¬±À¬ı˛¬ı˛ ¸±˘ÀÙ¬È¬ ˘¬ıÌ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ ’±ø•°fl¡ ^¬ıÌÀfl¡ ¬Û‘Ôfl¡ fl¡À¬ı˛ ’±¬ı±¬ı˛ é¬±À¬ı˛¬ı˛ ¸±˝√√±À˚…

õ∂˙ø˜Ó¬ fl¡¬ı˛À˘ fl≈¡˝◊√√øÚÚ ¸±˘ÀÙ¬È¬ ’Ò–øé¬5 ˝√√˚˛º ˝√√±˝◊√√ÀE±Àflv¡±¬ı˛±˝◊√√Î¬ ’Ô¬ı± ¸±˘ÀÙ¬È¬ ˘¬ıÌ ø˝√√¸±À¬ı

fl≈¡ ◊̋√√øÚÚ ¬ı…¬ı ‘̋√√Ó¬ √̋√̊ ˛º

Ò «̃ –

fl≈¡˝◊√√øÚÚ ›¯∏≈ÒøÈ¬ ’Ó¬…z¬ ŒÓ¬ÀÓ¬±º Œfl¡˘±ø¸Ó¬ fl≈¡˝◊√√øÚÀÚ¬ı˛ ·˘Ú±efl¡ õ∂±˚˛ 177°–178°. fl≈¡˝◊√√øÚÚ

Î¬◊¬Ûé¬±¬ı˛ Ê√À˘ õ∂±˚˛ ’^±¬ı…º

2. Œflv¡±À¬ı˛±fl≈¡ ◊̋√√Ú (chloroquine) –

[7-Œflv¬±À¬ı˛±-4 (4-Î¬±˝◊-˝◊Ô±˝◊˘ ’…±ø˜ÀÚ±-1-ø˜Ô±˝◊˘ ø¬ıÎ¬◊È¬±˝◊˘ ’…±ø˜ÀÚ±] fl≈¬˝◊ÀÚ±ø˘Ú]

fl≈¡ ◊̋√√øÚÀÚ¬ı˛ ˜Ó¬ ◊̋√√ › ∏̄≈ÒøÈ¬ ŒÓ“¬ÀÓ¬±º Œflv¡±À¬ı˛±fl≈¡ ◊̋√√Ú Î¬± ◊̋√√Ù¬¸ÀÙ¬È¬ ¸±√± ¬Û±Î¬◊Î¬±¬ı˛ ø √̋√̧ ±À¬ı ¬Û±› ˛̊± ˚± ˛̊ ›

Ê√À˘ ^±¬ı…º ·˘Ú±efl¡ õ∂± ˛̊ 210°.

˜…±À˘ø¬ı˛̊ ˛±¬ı˛ › ∏̄≈Ò ø˝√√¸±À¬ı Œflv¡±À¬ı˛±fl≈¡ ◊̋√√Ú, fl≈¡ ◊̋√√øÚÚ ŒÔÀfl¡ ’øÒfl¡ fl¡± «̊fl¡¬ı˛º ˜…±À˘ø¬ı˛̊ ˛±¬ı˛ ¬Û…±¬ı˛±¸± ◊̋√√È¬

Ò√ı—¸ fl¡¬ı˛ÀÓ¬ õ∂±˚˛ 1.4–1.5 ¢∂± Œflv¡±À¬ı˛±fl≈¡˝◊√√ÀÚ¬ı˛ õ∂À˚˛±Ê√Ú ˝√√˚˛º

3. ¬Û±˜±fl≈¡˝◊√√Ú (pamaquine) –

˜…±À˘ø¬ı˛̊ ˛±¬ı˛ √̋√±Ó¬ ŒÔÀfl¡ Œ¬ı˛̋ √√± ◊̋√√ ¬Û±¬ı±¬ı˛ ’±¬ı˛› ¤fl¡øÈ¬ › ∏̄≈Ò √̋√̆  ¬Û±˜±fl≈¡ ◊̋√√Úº Œflv¡±À¬ı˛±fl≈¡ ◊̋√√ÀÚ¬ı˛ ¸Àe·

¬Û±˜±fl≈¡˝◊√√ÀÚ¬ı˛ Ó¬Ù¬±» ˝√√˘, ¬Û±˜±fl≈¡˝◊√√ÀÚ õ∂øÓ¬àÔ±ø¬ÛÓ¬ ’…±ø˜Ú ˜”˘fl¡øÈ¬ fl≈¡˝◊√√ÀÚ±ø˘Ú ¬ı˘À˚˛¬ı˛ 8 Ú—

Œflv¡±À¬ı̨±fl≈¡ ◊̋√√Ú
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fl¡±¬ı«ÀÚ¬ı˛ ¸Àe· ˚≈q¡º ¤ÀÓ¬ Œflv¡±ø¬ı˛Ú ’Ú≈¬ÛøàÔÓ¬¬ , øfl¡z≈¬ 6 Ú— fl¡±¬ı«ÀÚ¬ı˛ ¸Àe· ¤fl¡øÈ¬ ø˜Ôø'¬˜”˘fl¡

˚≈q¡ ’±ÀÂ√º ¬Û±˜±fl≈¬˝◊ÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ÚœÀ‰¬ Œ‡±Ú ˝˘º

6.1.7 ’…±ø˜À¬ı±ø˚˛fl¡ › ¬ı…±ø¸˘…±ø¬ı˛ ’±˜±˙˚˛ Œ¬ı˛±À·¬ı˛ Î¬◊¬Û˙À˜¬ı˛ Ê√Ú… ›¯∏≈Ò

1. ¤KÈ¬±¬ı˛fl≈¬˝◊Ú˘ (enteroquinol) ’…±ø˜À¬ı±ø˚˛fl¬ ’±˜±˙À˚˛¬ı˛ ÊÚ… ¤˝◊ ›¯∏≈ÒøÈ¬ ‡≈¬ı˝◊ fl¬±˚«fl¬¬ı˛º

’øÒfl¬ ¬Ûø¬ı˛˜±ÀÌ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛À˘ ‘ø©Ü˙øq¡¬ı˛ é¬øÓ¬ ˝¬ı±¬ı˛ ¸y√√ˆ¬±¬ıÚ± Ô±Àfl¬º Ó¬±˝◊ WHO ¤ ◊̋

›¯∏≈ÒøÈ¬ √õ∂d≈¬øÓ¬¬ı˛ Î¬◊¬Û¬ı˛ øÚÀ¯∏Ò±:± Ê±ø¬ı˛ fl¬À¬ı˛ÀÂ√º øfl¬ôL≈√ ¤KÈ¬±¬ı˛Ê±˝◊˜ ø˝¸±À¬ı ¬Û±›˚˛± ˚±˚˛º

2. ¸±˘Ù¬±·≈̊ ˛±øÚøÎ¬Ú (sulphaguanidine) ¬ı…±ø¸˘±ø¬ı˛ ’±˜±˙À˚˛¬ı˛ ›¯∏≈Ò ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º Î¬¤ ◊̋

›¯∏≈ÀÒ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú 6.1.9-¤ Œ‡±ÀÚ± ˝À˚˛ÀÂ√ºˇ

¬Û±˜±fl≈¬ ◊̋Ú
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’Ú≈˙œ˘Úœñ3

(1) ¬Û±fl¬àÔ˘œÀÓ¬ Œ¬ıø˙ ’…±ø¸ÀÎ¬¬ı˛ é¬¬ı˛Ì ‚È¬À˘ øfl¬ ’¸≈ø¬ıÒ±¬ı˛ ¸‘ø©Ü ˝˚˛∑ ≈øÈ¬ ’•°Ú±˙fl¬ ›¯∏≈ÀÒ¬ı˛ Ú±˜
ø˘‡≈Úº

(2) fl≈¬˝◊øÚÚ Œfl¬±Ô± ŒÔÀfl¬ ¸—¢∂˝ fl¬¬ı˛± ˝˚˛∑ fl≈¬˝◊øÚÚ › Œflv¬±À¬ı˛±fl≈¬˝◊ÀÚ¬ı˛ ˜ÀÒ… Œfl¬±ÚøÈ¬ ˜…±À˘ø¬ı˛˚˛±¬ı˛ ›¯∏≈Ò
ø˝¸±À¬ı Œ¬ıø˙ fl¬±˚«fl¬¬ı˛∑

(3) ’±˜±˙À˚˛¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ¤fl¬øÈ¬ ›¯∏≈ÀÒ¬ı˛ Ú±˜ ø˘‡≈Ú ˚±ÀÓ¬ fl≈¬˝◊Úø˘Ú ¬ı˘˚˛ ’±ÀÂ√º

6.1.8 ’…±øKI◊¬ı±˚˛øÈ¬fl¡ ›¯∏≈Ò¸˜”˝√√

ÚœÀ‰¬ fl¡À˚˛fl¡øÈ¬ ’…±øKI◊¬ı±˚˛øÈ¬fl¡ ›¯∏≈ÀÒ¬ı˛ Ú±˜, ’±ø¬ı©®Ó«¬±¬ı˛ Ú±˜, ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú ¤¬ı— Œfl¡±Úƒ
’ ≈̧À‡¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√ ˛̊ Ó¬±¬ı˛ Î¬◊À~‡ fl¡¬ı˛± ˝√√˘º 1942 ¸±À˘ Waksman õ∂Ô˜ ’…±øKI◊¬ı± ˛̊øÈ¬fl¡
˙søÈ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡À¬ı˛Úº

1. Œ¬ÛøÚø¸ø˘Ú øÊ√. (penicillin G) –

› ∏̄≈ÒøÈ¬¬ı˛ ¬ı˛±¸± ˛̊øÚfl¬ ·Í¬Ú ÚœÀ‰¬ Œ‡±Ú ˝˘ –

1929 ¸±À˘ ’±À˘fl¡Ê√±G¬±¬ı˛ ŒÙv¬ø˜— Œ¬ÛøÚø¸ø˘Ú ’±ø¬ı©®±¬ı˛ fl¡À¬ı˛Úº ¤˝◊√√ ›¯∏≈ÒøÈ¬ Ê√œ¬ı±Ì≈Ú±˙fl¡
¤¬ı— ¸—flË¡˜fl¡ Œ¬ı˛±À·¬ı˛ ˝√√±Ó¬ ŒÔÀfl¡ ¬ı˛é¬± ¬Û±¬ı±¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

2. Œà√∏C¬ÛÀÈ¬±˜± ◊̋√√ø¸Ú (streptomycin) –

›¯∏≈ÒøÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ¤¬ı˛”¬Ûº
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¤˝◊√√ ›¯∏≈Ò ˚Ñ±, Œ˜øÚÚÊ√±˝◊√√øÈ¬¸ › øÚÀ˜±øÚ˚˛± Œ¬ı˛±· øÚ¬ı±¬ı˛ÀÌ¬ı˛ Ê√Ú… ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

3.Œflv¡±À¬ı˛±˜± ◊̋√√À¸øÈ¬Ú ¬ı± Œflv¡±¬ı˛±˜øÙ¬øÚfl¡˘

(chloromycetin or chloramphenicol) –

¤˝◊ ›¯∏≈ÒøÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ÚœÀ‰¬ Œ‡±Ú ˝˘

Carter › ¸˝fl¬ «̃œ¬ı‘µ 1948 ¸±À˘ ¤øÈ¬ ’±ø¬ı©®±¬ı˛ fl¬À¬ı˛Úº

¤˝◊√√ ›¯∏≈ÒøÈ¬ È¬±˝◊√√Ù¬À˚˛Î¬ ¬ı± ¬Û…±¬ı˛±È¬±˝◊√√Ù¬À˚˛Î¬ Œ¬ı˛±À·¬ı˛ ø‰¬øfl¡»¸±¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

6.1.9 ¸±˘ÀÙ¬±Ú±˜±˝◊Î¬ ›¯∏≈Ò¸˜”˝√√

¸±˘ÀÙ¬±Ú±˜±˝◊Î¬ ›¯∏≈Ò·≈ø˘ Ú±˝◊À¬∏C±ÀÊÚ › ¸±˘Ù¬±¬ı˛ ‚øÈ¬Ó¬ ’…±˜±˝◊Î¬ Ê±Ó¬œ˚˛ ∆Ê¬ı Œ˚Ã·º ¤˝◊

›¯∏≈Ò·≈ø˘ ¸—flË¡˜fl¬ Œ¬ı˛±· øÚ¬ı˛¸ÀÚ¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ˝˚˛º ¤À¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… ˝˘

1. ¸±˘Ù¬±øÚ˘±˜± ◊̋Î¬

2. ¸±˘Ù¬±ø¬Ûø¬ı˛øÎ¬Ú

3. ¸±˘Ù¬±Î¬± ˛̊±ÀÊ±˘

4. ¸±˘Ù¬±Î¬±˚̨±øÊÚ

5. ¸±˘Ù¬±·≈̊ ±̨øÚøÎ¬Ú
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ÚœÀ‰¬ ¤˝◊ ›¯∏≈Ò·≈ø˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú, √õ∂d≈¬øÓ¬ › ¬ı…¬ı˝±¬ı˛ ¸—Àé¬À¬Û Î¬◊À~‡ fl¬¬ı˛± ˝˘º

1.¸±˘Ù¬±øÚ˘±˜± ◊̋Î¬ (sulphanilamide) –

·Í¬Ú –

√õ∂d≈¬øÓ¬ –

¬ı…¬ı˝±¬ı˛ – fl¬!¬±˝◊-¸—flË¡˜Ì Œ˚˜Úñ

ŒàÈò¬ÛÀÈ¬±fl¬!¬±˝◊ (streptococci), ·ÀÚ±fl¬!¬±˝◊ (gonococci) ¤¬ı— øÚÀ˜±ÀÚ±fl¬!¬±˝◊

(pneumonococci) √õ∂ˆ‘¬øÓ¬ ¸—flË¡˜fl¬ Œ¬ı˛±À·¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ˝˚˛º

2. ¸±˘Ù¬±ø¬Ûø¬ı˛øÎ¬Ú (supphapyridine) –

·Í¬Ú –

√õ∂d≈¬øÓ¬ –

¬ı…¬ı˝±¬ı˛ – øÚÀ˜±øÚ˚˛±¬ı˛ ›¯∏≈Ò ø˝¸±À¬ı √õ∂Ô˜ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ¸±˘Ù¬±øÚ˘±˜±˝◊Î¬ ŒÔÀfl¬ ’øÒfl¬
fl¬± «̊fl¬¬ı˛œº
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3.¸±˘Ù¬±Ô± ˛̊±ÀÊ±˘ (sulphathiazole) –

·Í¬Ú –

√õ∂d≈¬øÓ¬ –

¬ı…¬ı˝±¬ı˛ – øÚÀ˜±øÚ˚˛±¬ı˛ ›¯∏≈Òº ¸±˘Ù¬±ø¬Ûø¬ı˛øÎ¬Ú ŒÔÀfl¬ Œ¬ıø˙ fl¬±˚«fl¬¬ı˛œº

4. ¸±˘Ù¬±Î¬± ˛̊±øÊÚ (sulphadiazine) –

·Í¬Ú –

√õ∂d≈¬øÓ¬ –

¬ı…¬ı˝±¬ı˛ – ˜‘≈ ¸—flË¡˜ÀÌ¬ı˛ Œé¬ÀS ¬ı…¬ı˝‘Ó¬ ˝˚˛º
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5.¸±˘Ù¬±·≈̊ ˛±øÚøÎ¬Ú (sulphaguanidine) –

·Í¬Ú –

√õ∂d≈¬øÓ¬ –

¬ı…¬ı˝±¬ı˛ – ¤˝◊ ›¯∏≈Ò ¬ı…±ø¸˘±ø¬ı˛ ’±˜±˙˚˛ ŒÔÀfl¬ øÚ¬ı˛±˜À˚˛¬ı˛ ÊÚ… ¬ı…¬ı˝‘Ó¬ ˝˚˛º

6.2  ¸±¬ı˛±—˙

¤ ◊̋√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ’±¬ÛøÚ Œ˚ Ó¬Ô… Ê√±ÚÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú Œ¸·≈ø˘¬ı˛ ¸±¬ı˛-¸—Àé¬¬Û ˝√√˘ –

l ›¯∏≈ÀÒ¬ı˛ Œ|Ìœø¬ıˆ¬±· øfl¡ øˆ¬øM√√ÀÓ¬ fl¡¬ı˛± ˝√√À˚˛ÀÂ√

l ;¬ı˛, ¬ı…Ô±-Œ¬ı√Ú± õ∂˙˜ÀÚ¬ı˛ Ê√Ú… øfl¡ Ò¬ı˛ÀÚ¬ı˛ ›¯∏≈Ò ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛–Œ˚˜Ú, ;À¬ı˛¬ı˛ Ê√Ú…
¬Û…±¬ı˛±ø¸È¬±˜˘¬ , ˜±Ô± Ò¬ı˛±¬ı˛ Ê√Ú… ’…±¸ø¬Ûø¬ı˛Ú, ¬ı…Ô±¬ı˛ Ê√Ú… ’±À˚˛±ÀÎ¬'¬, ˝◊√√Î¬◊ÀÔø¬ı˛˚˛± õ∂ˆ‘¬øÓ¬
¬ı…¬ı˝√√±¬ı˛ fl¡ø¬ı˛

l ‰¬ «̃À¬ı̨±·–ø¬ıÀ˙ ∏̄ fl¡À¬ı̨ “√±√Ê√±Ó¬œ˚̨ Œ¬ı̨±À·¬ı̨ Ê√Ú… ¸…±ø˘¸± ◊̋√√ø˘fl¡ ’…±ø¸Î¬ ¸•Û‘q¡ ’…±˘Àfl¡± √̋√̆ œ˚̨
^¬ıÀÌ¬ı˛ ¬ı…¬ı˝√√±¬ı˛

l ˜±¬ı˛øfl¡Î¬◊À¬ı˛±ÀflË¡±˜ ¤fl¡øÈ¬ ¬Û‰¬Ú øÚ¬ı±¬ı˛fl¡ ›¯∏≈Ò

l Œ‰¬Ó¬Ú±Ú±˙fl¡ › ¶ß± ˛̊ø¬ıfl¡ Î¬◊ÀM√√Ê√Ú± }̋√√±À¸¬ı˛ › ∏̄≈Ò ø √̋√̧ ±À¬ı Œˆ¬À¬ı˛±Ú±˘, ≈̆ø˜Ú±˘, √̋√± ◊̋√√E±˘øÊ√Ú,
ø¬ı˛¸±¬ı˛ø¬ÛÚ ˝◊√√Ó¬…±ø√¬ı˛ ¬ı…¬ı˝√√±¬ı˛ › LSD-¬ı˛ ’¬Ûfl¡±ø¬ı˛Ó¬±

l ’•°Ú±˙fl¡ ›¯∏≈ÀÒ¬ı˛ õ∂fl‘¡øÓ¬ øfl¡
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l ˜…±À˘ø¬ı˛˚˛±¬ı˛ ›¯∏≈Ò › ¤À√¬ı˛ ‰¬ø¬ı˛S·Ó¬ ∆¬ıø˙©Ü… øfl¡∑ ø¸Àefl¡±Ú± ·±Â√ ŒÔÀfl¡ øfl¡ˆ¬±À¬ı fl≈¡˝◊√√øÚÚ

¸—¢∂˝√√ fl¡¬ı˛± ˝√√ ˛̊

l ’…±ø˜À¬ı±ø˚˛fl¡ › ¬ı…±ø¸˘…±ø¬ı˛ ’±˜±˙À˚˛ ¬ı…¬ı˝‘√√Ó¬ ›¯∏≈ÀÒ¬ı˛ Ú±˜ › ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú

l ’…±øKI◊¬ı±À˚˛±øÈ¬fl¡ ›¯∏≈Ò–Œ˚˜Ú Œ¬ÛøÚø¸ø˘Ú, Œà√∏C¬ÛÀÈ¬±˜±˝◊√√ø¸Ú, Œflv¡±¬ı˛±˜-øÙ¬øÚfl¡˘–¤À√¬ı˛

¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú › ¬ı…¬ı˝√√±¬ı˛

l ¸±˘ÀÙ¬±Ú±˜±˝◊Î¬ ›¯∏≈Ò Œfl¬±Ú·≈ø˘ ¤À¬ı˛ Ú±˜, ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú, √õ∂d≈¬øÓ¬ › ¬ı…¬ı˝±¬ı˛º

6.3  ¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

1. ¬Û…±¬ı˛±ø¸È¬±˜˘ Œ˚Ã·øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ø˘‡≈Úº ›¯∏≈Ò ø˝¸±À¬ı ¤øÈ¬¬ı˛ ¤fl¬øÈ¬ √õ∂À˚˛±· Î¬◊À~‡

fl¬¬ı≈̨Úº p-Ú±˝◊À¬∏C±Àflv¬±À¬ı˛±À¬ıø?Ú ŒÔÀfl¬ ¬Û…±¬ı˛±ø¸È¬±˜À˘¬ı˛ √õ∂d≈¬øÓ¬ ø˘‡≈Ú [˙≈Ò≈ ø¬ıøflË¡˚˛± Î¬◊À~‡

fl¬¬ı≈̨Ú]º

2. ø˜Ô±˝◊˘ ¸…±ø˘¸±˝◊À˘È¬ øfl¬ˆ¬±À¬ı √õ∂d≈¬Ó¬ fl¬¬ı˛À¬ıÚ∑ ¤˝◊ ›¯∏≈ÒøÈ¬¬ı˛ Î¬◊¬Ûfl¬±ø¬ı˛Ó¬± ø˘‡≈Úº

3. LSD ›¯∏≈ÒøÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ Ú±˜ øfl¬∑ ¤˝◊ ›¯∏≈ÒøÈ¬ Œfl¬Ú ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛ ¤¬ı— Œ¬ıø˙øÚ

¬ı…¬ı˝±¬ı˛ fl¬¬ı˛À˘ øfl¬ ‚ÀÈ¬∑

4. ˜…±À˘ø¬ı˛˚˛± √õ∂øÓ¬À¬ı˛±Òfl¬±¬ı˛œ ≈øÈ¬ ›¯∏≈ÀÒ¬ı˛ Ú±˜ ø˘‡≈Úº ø¸Àefl¬±Ú± ·±ÀÂ√¬ı˛ Â√±˘ ŒÔÀfl¬ øfl¬ˆ¬±À¬ı

fl≈¬˝◊øÚÚ øÚ©®±˙Ú fl¬¬ı˛± ˝˚˛∑

5. ˚Ñ±, È¬±˝◊Ù¬À˚˛Î¬, øÚÀ˜±øÚ˚˛± › ¬ı…±ø¸˘…±ø¬ı˛ ’±˜±˙˚˛ øÚ¬ı˛±˜À˚˛¬ı˛ ÊÚ… ¤fl¬øÈ¬ fl¬À¬ı˛ ›¯∏≈ÀÒ¬ı˛

Ú±˜ ø˘‡≈Úº

6. ¸±˘Ù¬±øÚ˘±˜±˝◊Î¬ ¤¬ı— ¸±˘Ù¬±Î¬±˚˛±øÊÚ øfl¬ˆ¬±À¬ı √õ∂d≈¬Ó¬ fl¬¬ı˛À¬ıÚ∑ [˙≈Ò≈ ¬ı˛±¸±˚˛øÚfl¬ ¸˜œfl¬¬ı˛Ì

ø˘‡≈Ú]º

6.4  Î¬◊M¬ı˛˜±˘±

’Ú≈˙œ˘Úœñ1

(1) ¬Û…±¬ı˛±ø¸È¬±˜˘¬ , C, H, O › N; ¸—Àfl¬Ó¬ C8H9O2N

(2) ˜±Ò±Ò¬ı˛±, “±Ó¬ ¬ı…±Ô± ˝◊Ó¬…±øº ·Í¬Ú-¸—Àfl¬Ó¬ –

O.CO-CH3

COOH
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’Ú≈˙œ˘Úœñ2

(1) 6.1.2 Œ‡≈Úº

(2) 6.1.3 Œ‡≈Úº

Œ˜ÃÀ˘¬ı˛ Ú±˜ñC, H, O, Br › Hg

(3) 6.1.4 Œ‡≈Úº

’Ú≈˙œ˘Úœñ3

(1) 6.1.5 Œ‡≈Úº

(2) 6.1.6 Œ‡≈Úº

(3) ¤KÈ¬±¬ı˛fl≈¬ ◊̋Ú˘º

¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

(1)

(2) 6.1.1 ¤¬ı— 3Ú— Î¬◊±˝¬ı˛Ì Œ‡≈Úº

(3) 6.1.4 ¤¬ı˛ 4Ú— Î¬◊±˝¬ı˛Ì Œ‡≈Úº

(4) 6.1.6 Œ‡≈Úº

(5) ˚Ñ±ñŒàÈò¬¬ÛÀÈ¬±˜± ◊̋ø¸Ú

È¬± ◊̋Ù¬À ˛̊Î¬ñŒflv¬±¬ı˛±˜øÙ¬øÚfl¬˘

øÚÀ˜±øÚ˚˛±ñŒàÈò¬¬ÛÀÈ¬±˜±˝◊ø¸Ú, ¸±˘Ù¬±ø¬Ûø¬ı˛øÎ¬Ú

¬ı…±ø¸˘…±ø¬ı˛ ’±˜±˙˚˛ñ¸±˘Ù¬±·≈˚˛±øÚøÎ¬Ú

References :
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(2) Organic Chemistry (Vols. I & II)—S. M. Mukherjee, S. P. Singh & R. P. Kapoor.

(3) Advanced Organic Chemistry—B. S. Bahl & A. Bahl.

(4) Principles of Organic Synthetis—R. O. C. Norman.

(5) Organic Chemistry—R. T. Morrison & R. N. Boyd.

Œ¸±øÎ¬˚˛±˜ ’…±ø¸ÀÈ¬È¬
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¤fl¡fl¡ 7 ‰¬ø¬ı« › ŒÓ¬˘ (Fats and Oils)

·Í¬Ú

7.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

7.1 ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬

7.1.1 Î¬◊øæ√7¡¡¡ ŒÓ¬À˘¬ı˛ ¸Àe· ‡øÚÊ√ ŒÓ¬À˘¬ı˛ ¬Û±Ô«fl¡…

7.2 ‡±√… Ó¬±ø˘fl¡±˚˛ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬±

7.2.1 ‡±À√…¬ı˛ Î¬◊¬ÛÀ˚±·œ ˚ ’Ú≈¬ÛÀ˚±·œ ‰¬ø¬ı« › ŒÓ¬˘

7.3 √õ∂±fl‘¬øÓ¬fl¬ Î¬◊»¸ ŒÔÀfl¬ ŒÓ¬˘ øÚ©®±˙Ú

7.3.1 ’À˙±øÒÓ¬ ŒÓ¬À˘¬ı˛ Œ˙±ÒÚ √õ∂øflË¡˚˛±

7.4 √õ∂±øÌÊ ‰¬ø¬ı« fl¬øÍ¬Ú ¤¬ı— Î¬◊øæ7¬¬¬ ŒÓ¬˘ Ó¬¬ı˛˘ Œfl¬Ú

7.5 ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

7.5.1 Ú±˜fl¬¬ı˛Ì

7.5.2 Œˆ¬ÃÓ¬ Ò˜«

7.5.3 ¬ı˛±¸± ˛̊øÚfl¬ Ò «̃

7.6 ‰¬ø¬ı« › ŒÓ¬À˘ ø¬ıøˆ¬iß ¸•Û‘q¡ › ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ ˙Ó¬fl¬¬ı˛± ˝±¬ı˛

7.7 ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıÀù≠¯∏Ì

7.8 Î¬◊øæ7¬¬¬ ŒÓ¬˘ ŒÔÀfl¬ ¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛¬ı˛ ø˙ä-¬ÛXøÓ¬

7.9 ‰¬ø¬ı« › ŒÓ¬˘ ¸•§ÀKÒ ø¬ıÀ˙¯∏ ¸—À˚±ÊÚ

7.10 ¸±¬ı̨±—˙

7.11 ¸¬ı«À˙ ∏̄ √õ∂ùü±¬ıø˘

7.12 Î¬◊M¬ı̨˜±˘±
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7.0  õ∂d¬±¬ıÚ±

’±˜¬ı˛± Œ¬ı“À‰¬ Ô±fl¡±¬ı˛ Ê√Ú… Œ˚ ‡±√… õ∂øÓ¬ø√Ú ¢∂˝√√Ì fl¡À¬ı˛ Ô±øfl¡ Ó¬±¬ı˛ ˜ÀÒ… õ∂Ò±Ú øÓ¬Ú Œ|Ìœ¬ı˛

‡±√… ˝√√˘ Œõ∂±øÈ¬Ú, ˙fl«¡¬ı˛± ¤¬ı— ‰¬ø¬ı« › ŒÓ¬˘º Œõ∂±øÈ¬Ú Œ˚˜Ú ˙¬ı˛œ¬ı˛ ·Í¬ÀÚ¬ı˛ (body building) Ê√Ú…

õ∂À˚˛±Ê√Ú, ŒÓ¬˜øÚ ˙øq¡ Î¬◊»¬Û±√ÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Ú ˙fl«¡¬ı˛± ¤¬ı— ‰¬ø¬ı« › ŒÓ¬˘ (energy food)

Ê√±Ó¬œ ˛̊ ‡±√…º

‡±√… ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ Ù¬À˘ ˙fl«¡¬ı˛± ¤¬ı— ‰¬ø¬ı« › ŒÓ¬˘ ŒÔÀfl¡ Œ˚ ˙øq¡ Î¬◊»¬Ûiß ˝√√˚˛ Ó¬± Œfl¡¬ı˘˜±S

’±˜±À√¬ı˛ ∆√ÚøµÚ fl¡±Ê√fl¡À «̃¬ı˛ Œõ∂¬ı˛Ì± ◊̋√√ Œ˚±·± ˛̊ Ú± ’±˜±À√¬ı˛ Œ√À √̋√¬ı˛ ’Ú≈fl”¡˘ Ó¬±¬Û˜±S±› ¸¬ı«√± ¬ıÊ√± ˛̊

¬ı˛±À‡º

‰¬ø¬ı« › ŒÓ¬˘ Œ˚ ≈̇Ò≈ ˜±Ú≈À ∏̄¬ı˛ õ∂Ò±Ú ‡±√… Ó¬±ø˘fl¡±ÀÓ¬ ◊̋√√ àÔ±Ú fl¡À¬ı˛ øÚÀ ˛̊ÀÂ√ Ó¬± ◊̋√√ Ú ˛̊, ¤ ◊̋√√ Œ|Ìœ¬ı˛

∆Ê√¬ı Œ˚ÃÀ·¬ı˛ ø˙Àä› õ∂‰≈¬¬ı˛ ‰¬±ø˝√√√± ¬ı˛À˚˛ÀÂ√º Œ˚˜Ú–¸±¬ı±Ú ø˙Àä, ø¢≠¸±ø¬ı˛Ú ∆Ó¬ø¬ı˛ fl¡¬ı˛ÀÓ¬, ˙≈©® ŒÓ¬˘

(drying oil) õ∂d≈¬øÓ¬ÀÓ¬ ¬ı± ø˘ÀÚ±ø˘˚˛±˜ ’À˚˛˘ flv¡Ô (oil cloth) ˝◊√√Ó¬…±ø√ ∆Ó¬ø¬ı˛¬ı˛ Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛±

√̋√̊ º̨

‰¬ø¬ı«, ŒÓ¬˘ › Œ˜±˜ Î¬◊øæ√7¡¡¡ › õ∂±ÌœÊ√ Î¬◊»¸ ŒÔÀfl¡ õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛º õ∂±fl‘¡øÓ¬fl¡

Î¬◊»¸ ŒÔÀfl¡ õ∂±5 ¤ ◊̋√√ Œ|Ìœ¬ı˛ ∆Ê√¬ı ¬Û√±Ô«·≈ø˘Àfl¡ ëø˘ø¬ÛÎ¬í (lipid) ¬ıÀ˘º ¢∂œfl¡ ˆ¬±¯∏±˚˛ ëø˘ø¬ÛÎ¬í

˙Às¬ı˛ ’Ô« ˝√√˘ ‰¬ø¬ı«º Œ˚ ø˘ø¬ÛÎ¬¸ ”̃̋ √√ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ’± «̂ø¬ıÀù≠ø ∏̄Ó¬ ˝√√À ˛̊ Ù¬…±øÈ¬ ’…±ø¸Î¬ ›

’…±˘Àfl¡±˝√√˘ Î¬◊»¬Ûiß fl¡À¬ı˛ Ó¬±À√¬ı˛ ë¸¬ı˛˘ ø˘ø¬ÛÎ¬í ¬ıÀ˘º ¤˝◊√√ ¸¬ı˛˘ ø˘ø¬ÛÎ¬¸˜”˝√√Àfl¡ ’±¬ı±¬ı˛ ≈√øÈ¬ ˆ¬±À·

ˆ¬±· fl¡¬ı˛± ˚±˚˛–

‰¬ø¬ı« › ŒÓ¬˘ – ¤˝◊√√·≈ø˘ ’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝√√À˚˛ √œ‚« ˙‘∫˘˚≈q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ëø¢≠¸±¬ı˛˘í Î¬◊»¬Ûiß

fl¡À¬ı˛º

Œ˜±˜ – ¤ ◊̋√√·≈ø˘ ’± «̂ø¬ıÀù≠ø ∏̄Ó¬ √̋√À˚̨ √œ‚« ‘̇∫˘ ≈̊q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › √œ‚« ‘̇∫˘ ≈̊q¡ ˜ÀÚ± √̋√± ◊̋√√øEfl¡

’…±˘Àfl¡±˝√√˘ Î¬◊»¬Ûiß fl¡À¬ı˛º

Î¬◊¬ÛÀ¬ı˛¬ı˛ ’±À˘±‰¬Ú± ŒÔÀfl¡ ¤˝◊√√ ø¸X±Àz¬ ’±¸± ˚±˚˛ Œ˚ ‰¬ø¬ı«, ŒÓ¬˘ › Œ˜±˜ ¬ı˛±¸±˚˛øÚfl¡ ∆Ê√¬ı

ë¤àÈ¬±¬ı˛í Œ|Ìœ¬ı˛ Œ˚Ã·º Ù¬…±øÈ¬ ’…±ø¸Î¬ Â√±Î¬ˇ± ‰¬ø¬ı« › ŒÓ¬À˘ Ô±Àfl¡ ø¢≠¸±¬ı˛˘¬ , ’±¬ı˛ Œ˜±À˜ Ô±Àfl¡ √œ‚«

‘̇∫˘ ≈̊q¡ ˜ÀÚ± √̋√± ◊̋√√øEfl¡ ’…±˘Àfl¡± √̋√̆ º
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Î¬◊ÀV˙…  .

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±ÀÍ¬¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ ˚± ø˙‡ÀÓ¬ ¬Û±¬ı˛À¬ıÚ Ó¬± ˝√√˘ –

l ‰¬ø¬ı« › ŒÓ¬˘ Œfl¡±Úƒ Œ|Ìœ¬ı˛ ∆Ê√¬ı Œ˚Ã· ¤¬ı— ¤À√¬ı˛ õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ øfl¡

l Î¬◊øæ√7¡¡¡ ŒÓ¬˘˚õ∂±øÌÊ√ ‰¬ø¬ı« ¬ı± ŒÓ¬À˘¬ı˛ ¸Àe· ‡øÚÊ√ ŒÓ¬À˘¬ı˛ ¬Û±Ô«fl¡… Œfl¡±Ô±˚˛

l ’±˜±À√¬ı˛ ‡±√… Ó¬±ø˘fl¡±˚˛ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ õ∂À˚˛±Ê√Ú Œfl¡Ú∑ Œfl¡±Úƒ Œfl¡±Úƒ ŒÓ¬˘ ’±˜±À√¬ı˛ ‡±À√…¬ı˛
Î¬◊¬ÛÀ˚±·œ ¤¬ı— Œfl¡±Úƒ Œfl¡±Úƒ ŒÓ¬˘ ‡±À√…¬ı˛ Î¬◊¬ÛÀ˚±·œ Ú˚˛

l ø¬ıøˆ¬iß õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ ŒÔÀfl¡ Î¬◊»¬Ûiß ŒÓ¬À˘¬ı˛ ˜ÀÒ… ø˜˘ ¬ı± ’ø˜˘ Œfl¡±Ô±˚˛

l õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ ŒÔÀfl¡ ŒÓ¬À˘¬ı˛ øÚ©®±˙Ú ¬ÛXøÓ¬¸˜”˝√√

l ’À˙±øÒÓ¬ ‰¬ø¬ı« ¬ı± ŒÓ¬À˘¬ı˛ Œ˙±ÒÚ fl¡¬ı˛±¬ı˛ ¬ÛXøÓ¬

l õ∂±øÌÊ√ ‰¬ø¬ı« ¸±Ò±¬ı˛ÌÓ¬ fl¡øÍ¬Ú ¤¬ı— Î¬◊øæ√7¡¡¡ ŒÓ¬˘ Ó¬¬ı˛˘ Œfl¡Ú

l ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú › Ú±˜fl¡¬ı˛Ì

l Œˆ¬ÃÓ¬ Ò˜« › ¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±

l ŒÓ¬˘ ŒÔÀfl¡ ¬ıÚ¶ÛøÓ¬ õ∂d≈¬Ó¬fl¡¬ı˛Ì

l ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸± ˛̊øÚfl¡ ø¬ıÀù≠ ∏̄Ì–¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú (saponification value), ’±À ˛̊±øÎ¬Ú
˜±Ú (iodine value), ’•°˜±Ú (acid value) õ∂ˆ‘¬øÓ¬ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛

l ‰¬ø¬ı« › ŒÓ¬˘ √œ‚«ø√Ú ¬ı±˚˛≈¬ı˛ ¸—¶ÛÀ˙« ¬ı˛±‡À˘ ≈√·«&Ò (rancid) ˝√√ ˛̊ Œfl¡Ú

7.1  ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ õ∂fl‘¡øÓ¬

õ∂±øÌÊ√ ‰¬ø¬ı« › Î¬◊øæ√7¡¡¡ ŒÓ¬˘ ë¤àÈ¬±¬ı˛í Œ|Ìœ¬ı˛ ∆Ê√¬ı Œ˚Ã·º ∆Ê√¬ı ’…±ø¸Î¬ › ’…±˘Àfl¡±˝√√À˘¬ı˛
¬ı˛±¸±˚˛øÚfl¡ ø¬ıøflË¡˚˛±˚˛ ë¤àÈ¬±¬ı˛í › Ê√˘ Î¬◊»¬Ûiß ˝√√˚˛º

’ÕÊ√¬ı ’…±ø¸Î¬ + é¬±¬ı˛ = ˘¬ıÌ + Ê√˘

¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S±˚˛ ¤àÈ¬±¬ı˛ Œ˚Ã· ˚‡Ú fl¡øÍ¬Ú ’¬ıàÔ±˚˛ Ô±Àfl¡ Ó¬‡Ú Ó¬±Àfl¡ ¬ı˘± ˝√√˚˛ ‰¬ø¬ı«, ’±¬ı˛ ˚‡Ú
Ó¬¬ı˛˘ ’¬ıàÔ±˚˛ Ô±Àfl¡ ¬ı˘± ˝√√˚˛ ŒÓ¬˘º Ú±¬ı˛Àfl¡˘ ŒÓ¬˘ ˙œÓ¬fl¡±À˘ fl¡øÍ¬Ú [‰¬ø¬ı«] ¤¬ı— ¢∂œÉfl¡±À˘ Ó¬¬ı˛˘
[ŒÓ¬˘] ’¬ıàÔ±˚˛ Ô±Àfl¡º ’Ô«±» ‰¬ø¬ı« fl¡˜ ·˘Ú±efl¡ ø¬ıø˙©Ü fl¡øÍ¬Ú ¬Û√±Ô«º

7.1.1 Î¬◊øæ√7¡¡¡ ŒÓ¬À˘¬ı˛ (vegetable oil) ¸Àe· ‡øÚÊ√ ŒÓ¬À˘¬ı˛ (mineral oil)

¬Û±Ô«fl¡…

Î¬◊¬ÛÀ¬ı˛ Î¬◊À~‡ fl¡¬ı˛± ˝√√À ˛̊ÀÂ√ Œ˚ ‰¬ø¬ı« › ŒÓ¬˘ ∆Ê√¬ı ë¤àÈ¬±¬ı˛í Œ|Ìœ¬ı˛ Œ˚Ã·º ¤ ◊̋√√ Œ˚Ã··≈ø˘ fl¡±¬ı«Ú,
˝√√± ◊̋√√ÀE±ÀÊ√Ú › ’ø'¬ÀÊ√Ú (C, H, O) Œ˜Ãø˘fl¡ Î¬◊¬Û±√±Ú ø√À˚˛ ·øÍ¬Ó¬º

øfl¡z≈¬ ‡øÚÊ√ ŒÓ¬˘ [Œ¬ÛÀ√∏C±ø˘ ˛̊±˜] ˜”˘Ó¬– ë˝√√±˝◊√√ÀE±fl¡±¬ı«Úí Œ|Ìœ¬ı˛ ∆Ê√¬ı Œ˚Ã·º ’Ô«±» ‡øÚÊ√ ŒÓ¬˘
˙≈Ò≈ fl¡±¬ı«Ú › ˝√√±˝◊√√ÀE±ÀÊ√Ú (C, H) Œ˜Ãø˘fl¡ Î¬◊¬Û±√±Ú ø√À˚˛ ·øÍ¬Ó¬º
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7.2  ‡±√… Ó¬±ø˘fl¡±˚˛ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬±

’±˜±À√¬ı˛ ˙¬ı˛œ¬ı˛ Ò±¬ı˛ÀÌ¬ı˛ Ê√Ú… ø¬ıøˆ¬iß õ∂fl¡±¬ı˛ ‡±À√…¬ı˛ õ∂À˚˛±Ê√Úº Œ˚˜Ú–Œõ∂±øÈ¬Ú, ˙fl«¡¬ı˛±, ‰¬ø¬ı« ›

ŒÓ¬˘, øˆ¬È¬±ø˜Ú › ‡øÚÊ√ ˘¬ıÌº Œõ∂±øÈ¬Ú ˙¬ı˛œ¬ı˛ ·Í¬ÀÚ¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Ú ’±¬ı±¬ı˛ ˙fl«¡¬ı˛±, ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛

¬Ûø¬ı˛¬Û±fl¡ øflË¡˚˛±¬ı˛ Ù¬À˘ ˙øq¡ Î¬◊»¬Ûiß ˝√√˚˛º ¤˝◊√√ ˙øq¡˝◊√√ ’±˜±À√¬ı˛ ∆√ÚøµÚ fl¡±Ê√ fl¡¬ı˛±¬ı˛ é¬˜Ó¬±¬ı˛ Î¬◊»¸ ¤¬ı—

’±˜±À√¬ı˛ Œ√À˝√√¬ı˛ Ó¬±¬Û˜±S± ¬ıÊ√±˚˛ ¬ı˛±À‡º

Œõ∂±øÈ¬Ú–C, H, O, N Œ˜Ãø˘fl¡ ¬Û√±Ô« øÚÀ˚˛ ·øÍ¬Ó¬

‡±√… ¬Ûø¬ı˛¬Û±Àfl¡¬ı˛ Ù¬À˘ øÓ¬Ú Œ|Ìœ¬ı˛ õ∂Ò±Ú ‡±√… ŒÔÀfl¡ Œ˚ ˙øq¡ Î¬◊»¬Ûiß ˝√√ ˛̊ Ó¬± ¸±¬ı˛Ìœ—1 ¤ Î¬◊À~‡

fl¡¬ı˛± ˝√√˘ –

¸±¬ı˛Ìœ—1

õ∂Ò±Ú ‡±À√…¬ı˛ Ú±˜ Î¬◊»¬Ûiß ˙øq¡¬ı˛ ¬Ûø¬ı˛˜±Ì

[õ∂øÓ¬ ¢∂±˜] [øfl¡. Ê≈√˘]

Œõ∂±øÈ¬Ú 16.74

˙fl«¡¬ı̨± 23.01

‰¬ø¬ı« ¬ı± ŒÓ¬˘ 33.50

7.2.1 ‡±À√…¬ı˛ Î¬◊¬ÛÀ˚±·œ˚’Ú≈¬ÛÀ˚±·œ ‰¬ø¬ı« › ŒÓ¬˘

õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ ŒÔÀfl¡ õ∂±5 ¸˜d¬ ŒÓ¬˘˝◊√√ ‡±¬ı±¬ı˛ Î¬◊¬Û˚≈q¡ Ú˚˛º ‡±¬ı±¬ı˛ Î¬◊¬Û˚≈q¡ fl¡À˚˛fl¡øÈ¬ ŒÓ¬À˘¬ı˛

(edible oil) Ú±˜ ¸±¬ı˛Ìœ—2a ŒÓ¬ Î¬◊À~‡ fl¡¬ı˛± ˝√√˘ –

¸±¬ı˛Ìœ—2a

flË¡ø˜fl¡ ¸—‡…± ŒÓ¬À˘¬ı˛ Ú±˜

1 ¸À ∏̄«¬ı˛ ŒÓ¬˘ (mustard oil)

2 Ú±¬ı˛Àfl¡˘ ŒÓ¬˘ (coconut oil)

3 ¸˚˛±ø¬ıÚ ŒÓ¬˘ (soyabean oil)

4 Ò±ÀÚ¬ı˛ Ó≈¬À¯∏¬ı˛ ŒÓ¬˘ (rice oil)

5 ¬ı±√±˜ ŒÓ¬˘ (groundnut oil)

6 ¬Û±˜ ŒÓ¬˘ (palm oil)

7 ”̧̊ «̃ ≈‡œ ŒÓ¬˘ (sunflower oil)

8 Œ¬ı˛¬Û¸œÎ¬ ŒÓ¬˘ (rapeseed oil)
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’±¬ı˛ Œ˚ ŒÓ¬˘¸ ”̃̋ √√ ‡±¬ı±¬ı˛ Î¬◊¬Û ≈̊q¡ Ú ˛̊ (inedible oil) Œ¸ ¬ı˛fl¡˜ fl¡À˚˛fl¡øÈ¬ ŒÓ¬À˘¬ı˛ Ú±˜ ¸±¬ı˛Ìœ—
2b ŒÓ¬ Œ√› ˛̊± ˝√√˘ –

¸±¬ı̨Ìœñ2b

flË¡ø˜fl¡ ¸—‡…± ŒÓ¬À˘¬ı˛ Ú±˜

1 ˜ø˙Ú±¬ıœÊ√ ŒÓ¬˘ (linseed oil)

2 Ó≈¬˘±¬ıœÊ√ ŒÓ¬˘ (cottonseed oil)

3 Œ¬ı˛øÎ¬ˇ¬ı˛ ŒÓ¬˘ (castor oil)

4 øÓ¬˘ ŒÓ¬˘ (sesame oil)

7.3  õ∂fl‘¬øÓ¬fl¬ Î¬◊»¸ ŒÔÀfl¬ ŒÓ¬˘ øÚ©®±˙Ú

¤‡±ÀÚ Î¬◊øæ7¬¬¬ ŒÓ¬˘ ¸•§ÀKÒ˝◊ ’±˜±À¬ı˛ ’±À˘±‰¬Ú± ¸œ˜±¬ıX ¬ı˛±‡¬ıº

¸¬ı˛À ∏̄¬ı˛ ±Ú± ŒÔÀfl¬ ¸¬ı˛À ∏̄¬ı˛ ŒÓ¬˘ øÚ©®±˙Ú ¬ÛXøÓ¬ ¸•§ÀKÒ ’±˜±À¬ı˛ ’ÀÚÀfl¬¬ı˛̋ ◊ ’äø¬ıd¬¬ı˛ Ò±¬ı˛Ì±

’±ÀÂ√º ¢∂±˜±=À˘ ·¬ı≈̨¬ı˛ ¸±˝±À˚… È¬±Ú± fl¬±ÀÍ¬¬ı˛ ∆Ó¬ø¬ı˛ Œ¬Û ∏̄Ì˚ÀLa ¬ı…¬ı ‘̋Ó¬ ¸¬ı˛À ∏̄ ø¬ÛÀ ∏̄ ŒÓ¬˘ øÚ©®±˙Ú fl¬¬ı˛±

˝˚˛º ˚‡Ú ŒÓ¬À˘¬ı˛ ø˜À˘¬ı˛ √õ∂±‰≈¬˚« øÂ√˘ Ú± Ó¬‡Ú ‰¬±¯∏œÀ¬ı˛ fl¬±ÀÂ√ ¤øÈ¬˝◊ ¤fl¬˜±S ¸˝±˚˛fl¬ ¬ÛXøÓ¬ øÂ√˘º

¤˝◊ ¬ÛXøÓ¬ÀÓ¬ ø¬ı˙≈X ¸¬ı˛À¯∏¬ı˛ ŒÓ¬˘ ¬Û±›˚˛± Œ˚Ó¬ øÍ¬fl¬˝◊, øfl¬ôL≈√ ¬ı…¬ı˝‘Ó¬ ¸¬ı˛À¯∏¬ı˛ Ó≈¬˘Ú±˚˛ √õ∂±5 ŒÓ¬À˘¬ı˛

¬Ûø¬ı˛˜±Ì ‡≈¬ı˝◊ fl¬˜ ˝Ó¬º Ó¬±Â√±Î¬ˇ± √õ∂‰≈¬¬ı˛ ¸˜À˚˛¬ı˛ ’¬Û¬ı…¬ı˝±¬ı˛ ˝Ó¬º ŒÓ¬˘ øÚ©®±˙ÀÚ¬ı˛ ¬ÛÀ¬ı˛ Œ˚ ëŒfl¬fl¬í

¬Û±›˚˛± ˚±˚˛ Ó¬±Àfl¬ ë‡˝◊˘í [‰¬ø˘Ó¬ fl¬Ô±˚˛ Œ‡±˘] ¬ıÀ˘º ¤˝◊ ‡˝◊˘ ·¬ı˛≈¬ı˛ ÊÚ… ¬Û≈ø©Üfl¬¬ı˛ ‡±… ø˝¸±À¬ı

¬ı…¬ı˝‘Ó¬ ˝˚˛º ¤˝◊ ë‡˝◊À˘í √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ Ú±˝◊À¬∏C±ÀÊÚ Ô±Àfl¬º Ó¬±˝◊ Êø˜ÀÓ¬ ¸±¬ı˛ ø˝¸±À¬ı› ¤˝◊ ‡˝◊˘

¬ı…¬ı˝‘Ó¬ ˝˚˛º ¤˝◊ ¬ÛXøÓ¬ÀÓ¬ √õ∂±5 ŒÓ¬˘Àfl¬ ‚±øÚ¬ı˛ (ghani) ŒÓ¬˘ ¬ı˘± ˝ ˛̊º

¸¬ı˛À ∏̄¬ı˛ ’¬Û‰¬ ˛̊ ˝ ˛̊ ¬ıÀ˘ ¤‡Ú ŒÓ¬À˘¬ı˛ ø˜À˘ øàÈ¬À˘¬ı˛ ∆Ó¬ø¬ı˛ Œ¬ı˛±˘±À¬ı˛ Ó¬øÎ¬ˇ»˙øq¡¬ı˛ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛

¸¬ı˛À¯∏¬ı˛ ±Ú± Œ¬Û¯∏Ì fl¬À¬ı˛ ŒÓ¬˘ ¸—¢∂˝ fl¬¬ı˛± ˝˚˛º

ŒÓ¬˘ ¸—¢∂˝ fl¬¬ı˛±¬ı˛ ¬Û¬ı˛ √õ∂±5 ëŒfl¬fl¬í ¬ı± ë‡˝◊À˘í √õ∂±˚˛ 3-4% ŒÓ¬˘ ŒÔÀfl¬ ˚±˚˛º Œfl¬fl¬ ŒÔÀfl¬

¤˝◊ ’¬ıø˙©Ü ŒÓ¬˘ ^±¬ıfl¬ [Œ¬ÛÀ¬∏C±ø˘˚˛±˜ ˝◊Ô±¬ı˛] ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ ¤¬ı— ¬ÛÀ¬ı˛ ’±—ø˙fl¬ ¬Û±Ó¬ÀÚ¬ı˛ ¸±˝±À˚…

^±¬ıfl¬ ^¬ıœˆ”¬Ó¬ fl¬À¬ı˛ ¸—¢∂˝ fl¬¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º

¤˝◊ Î¬◊ißÓ¬ ¬ÛXøÓ¬ÀÓ¬ ¬ı±±˜ ŒÓ¬˘, ¸”˚«˜≈‡œ ŒÓ¬˘, Ú±¬ı˛Àfl¬˘ ŒÓ¬˘, ¸˚˛±ø¬ıÚ ŒÓ¬˘ √õ∂ˆ‘¬øÓ¬ ¬Û±›˚˛±

Œ˚ÀÓ¬ ¬Û±À¬ı˛º ˜±‡œ ¸¬ı˛À¯∏˝◊ Œ¬ı˛¬Û¸œÎ¬º ‹ ŒÓ¬˘› ¤ˆ¬±À¬ı ¬Û±›˚˛± ˚±˚˛º
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7.3.1 ’À˙±øÒÓ¬ ŒÓ¬À˘¬ı˛ Œ˙±ÒÚ √õ∂øflË¡˚˛±

Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬ÛXøÓ¬ÀÓ¬ √õ∂±5 ŒÓ¬À˘ ’ÀÚfl¬ ’¬Û^¬ı… Ô±Àfl¬º ¤˝◊ ’¬Û^¬ı…·≈ø˘ ˆ¬±¸˜±Ú › fl¬˘À˚˛Î¬±˘

≈¬ı˛fl¬˜˝◊ ˝ÀÓ¬ ¬Û±À¬ı˛º ¤Â√±Î¬ˇ± ˜≈q¡ ’…±ø¸Î¬ Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ŒÓ¬À˘ ’¬ı±ø>Ó¬ ¬ı˛„ › ·KÒ› Ô±fl¬ÀÓ¬

¬Û±À¬ı˛º

ŒÓ¬˘ ŒÔÀfl¬ ¤˝◊ ’¬Û^¬ı…·≈ø˘ ’¬Û¸±¬ı˛ÀÌ¬ı˛ ÊÚ… øÚÀ‰¬¬ı˛ ¬ÛXøÓ¬·≈ø˘ Ò±À¬Û Ò±À¬Û √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛º

(1) ’^±¬ı… ˆ¬±¸˜±Ú › fl¬˘À˚˛Î¬ ¬Û±Ô« ”¬ı˛œfl¬¬ı˛Ì –

¸±˝◊ø¬∏Cfl¬ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ àÈ¬œ˜ √õ∂À˚˛±· fl¬¬ı˛À˘ fl¬˘À˚˛Î¬ ^¬ı…·≈ø˘ Ê˜±È¬ Œ¬ıÀÒ ˚±˚˛º ¤·≈ø˘

¤¬ı— ˆ¬±¸˜±Ú ¬Û±Ô«·≈ø˘ ¬Ûø¬ı˛¶⁄±¬ıÌ ¬ÛXøÓ¬¬ı˛ ¸±˝±À˚… ”¬ı˛œˆ”¬Ó¬ fl¬¬ı˛± ˝˚˛º

(2) ˜≈q¡ ’…±ø¸Î¬ ”¬ı˛œfl¬¬ı˛Ì –

ŒÓ¬˘ Î¬◊M5 fl¬À¬ı˛ é¬±À¬ı˛¬ı˛ ¸±˝±À˚… ˜≈q¡ ’…±ø¸Î¬ √õ∂ÔÀ˜ √õ∂˙ø˜Ó¬ fl¬¬ı˛± ˝˚˛º ¤˝◊ √õ∂˙˜Ú øflË¡˚˛±¬ı˛ Ù¬À˘

¸±¬ı±Ú Î¬◊»¬Ûiß ˝˚˛º Í¬±G¬± fl¬¬ı˛À˘ ¸±¬ı±Ú Ê˘ ¬Û±ÀS¬ı˛ Ó¬˘±˚˛ Ê˜± ˝˚˛º ¬ÛÀ¬ı˛ øÚ·«˜ ÚÀ˘¬ı˛ ¸±˝±À˚… ¤˝◊

’¬Û^¬ı… ”¬ı˛ fl¬¬ı˛± ˝˚˛º ¬ÛÀ¬ı˛ Ê˘ øÀ˚˛ ŒÓ¬˘ Ò≈À˚˛ øÚÀ˚˛ ŒÒÃÓ¬ Ê˘ ’¬Û¸±¬ı˛ÀÌ¬ı˛ ¬Û¬ı˛ ¬ı±˚˛≈˙”Ú… ¬Û±ÀS Î¬◊M5

fl¬À¬ı˛ ∆Ó¬˘ ˙≈©® fl¬¬ı˛± ˝˚˛º

(3) ¬ı˛„ › ·KÒ ”¬ı˛œfl¬¬ı˛Ì ¬ÛXøÓ¬ –

Î¬◊¬ÛÀ¬ı˛¬ı˛ ¬ÛXøÓ¬ÀÓ¬ Œ˙±ÒÀÚ¬ı˛ ¬ÛÀ¬ı˛› ŒÓ¬À˘ ’¬ı±ø>Ó¬ ¬ı˛„ › ·KÒ øfl¬Â√≈ ŒÔÀfl¬ ˚± ˛̊º ¤¬ı±¬ı˛ ¸±øÊ˜±øÈ¬¬ı˛

¸±˝±À˚… ŒÓ¬À˘¬ı˛ ’¬ıø˙©Ü ¬ı˛„ › ·KÒ ”¬ı˛ fl¬¬ı˛± ˝ ˛̊º ¤¬ı˛¬Û¬ı˛ ¬Ûø¬ı˛¶⁄±¬ıÌ √õ∂øflË¡ ˛̊±¬ı˛ ¸±˝±À˚… ø¬ı ≈̇X ŒÓ¬˘ ¸—¢∂˝

fl¬¬ı˛± ˝ ˛̊º

7.4  õ∂±øÌÊ ‰¬ø¬ı« fl¬øÍ¬Ú ¤¬ı— Î¬◊øæ7¬¬¬ ŒÓ¬˘ Ó¬¬ı˛˘ Œfl¬Ú

’±À· ◊̋ Î¬◊À~‡ fl¬¬ı˛± ˝À ˛̊ÀÂ√ Œ˚ ‰¬ø¬ı« › ŒÓ¬˘ ¤àÈ¬±¬ı˛ Œ|Ìœ¬ı˛ ∆Ê¬ı Œ˚Ã·º ¤ ◊̋ ¤àÈ¬±¬ı˛·≈ø˘

ø¢≠¸±¬ı˛̆  ¤¬ı— œ‚« ‘̇∫˘ ≈̊q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ¬ı˛±¸± ˛̊øÚfl¬ ø¬ıøflË¡ ˛̊± ˛̊ Î¬◊»¬Ûiß ˝À ˛̊ÀÂ√º ¤À¬ı˛ ëø¢≠¸±¬ı˛± ◊̋Î¬í

¬ıÀ˘º Ù¬…±øÈ¬ ’…±ø¸Î¬ ¸•Û‘q¡ › ’¸•Û‘q¡ ≈˝◊˝◊ ˝ÀÓ¬ ¬Û±À¬ı˛º ’¸•Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬ ¤fl¬ ¬ı±

¤fl¬±øÒfl¬ ’¸•Û‘q¡Ó¬± [ø¬Z¬ıKÒÚ] Ô±fl¬ÀÓ¬ ¬Û±À¬ı˛º

√õ∂±øÌÊ ‰¬ø¬ı«¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ [ø˜ø¬ı˛¸ƒøÈ¬fl¬, ¬Û±ø˜øÈ¬fl¬, øàÈ¬˚˛±ø¬ı˛fl¬ √õ∂ˆ‘¬øÓ¬

¸•Û‘q¡ ’…±ø¸Î¬] ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±fl¬±˚˛ ‰¬ø¬ı« ¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S±˚˛ fl¬øÍ¬Úº øfl¬ôL≈√ Î¬◊øæ7¬¬¬ ŒÓ¬À˘¬ı˛

ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ [›À˘˝◊fl¬ ’…±ø¸ÀÎ¬ ¤fl¬øÈ¬ ø¬Z¬ıKÒÚ, ø˘ÀÚ±À˘˝◊fl¬ ’…±ø¸ÀÎ¬ ≈øÈ¬
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ø¬Z¬ıKÒÚ ¤¬ı— ø˘ÀÚ±À˘øÚfl¬ ’…±ø¸ÀÎ¬ øÓ¬ÚøÈ¬ ø¬Z¬ıKÒÚ ’±ÀÂ√] ¬Ûø¬ı˛˜±Ì Œ¬ıø˙ Ô±fl¬±˚˛ ŒÓ¬˘ ¸±Ò±¬ı˛Ì

Ó¬±¬Û˜±S±˚˛ Ó¬¬ı˛˘º

7.5  ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

√õ∂±fl‘¬øÓ¬fl¬ Î¬◊»¸ ŒÔÀfl¬ √õ∂±5 ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ Œ˚ Ù¬…±øÈ¬ ’…±ø¸Î¬ Ô±Àfl¬ Ó¬±ÀÓ¬ ŒÊ±Î¬ˇ

¸—‡…fl¬ fl¬±¬ı«Ú ¬Û¬ı˛˜±Ì≈ ¬ıÓ«¬˜±Úº ¤fl¬ ’Ì≈ ø¢≠¸±¬ı˛˘ øÓ¬Ú ’Ì≈ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¬À¬ı˛

øÓ¬Ú ’Ì≈ Ê˘¸˝ ¤fl¬ ’Ì≈ ø¢≠¸±¬ı˛±˝◊Î¬ Î¬◊»¬Ûiß fl¬À¬ı˛º ¤˝◊ ÊÚ… ¤À¬ı˛ ¬ı˘± ˝˚˛ ë¬∏C±˝◊ø¢≠¸±¬ı˛±˝◊Î¬í

(triglyceride)º

Œ˚ ¸fl¬˘ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ øÓ¬ÚøÈ¬ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ’Ì≈ ¤fl¬˝◊¬ı˛fl¬˜ Ó¬±À¬ı˛ ¸¬ı˛˘ (simple)

ø¢≠¸±¬ı˛±˝◊Î¬ ¬ıÀ˘º ’±¬ı˛ Œ˚ ¸fl¬˘ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ’Ì≈·≈ø˘ ¤fl¬¬ı˛fl¬˜ Ú˚˛ Ó¬±À¬ı˛ ø˜|

(mixed) ø¢≠¸±¬ı˛±˝◊Î¬ ¬ıÀ˘º ≈˝◊ Œ|Ìœ¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ øÚø«©Ü Î¬◊±˝¬ı˛Ì Œ›˚˛± ˝˘º

√õ∂fl‘¬øÓ¬ÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬ ø˜| ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ’±øÒfl¬… Œ‡± ˚±˚˛º

ø¢≠¸±¬ı˛̆
œ‚« ‘̇∫˘ ≈̊q¡
Ù¬…±øÈ¬ ’…±ø¸Î¬

¬∏C± ◊̋ø¢≠¸±¬ı˛± ◊̋Î¬

¸¬ı˛˘ ø¢≠¸±¬ı˛±˝◊Î¬ ø˜| ø¢≠¸±¬ı˛±˝◊Î¬
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ø¢≠¸±¬ı˛±˝◊ÀÎ¬ Î¬◊¬ÛøàÔÓ¬ fl¬À˚˛fl¬øÈ¬ √õ∂Ò±Ú ¸•Û‘q¡ ¤¬ı— fl¬À˚˛fl¬øÈ¬ √õ∂Ò±Ú ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ Ú±˜

7.4 ¤ Î¬◊À~‡ fl¬¬ı˛± ˝À˚˛ÀÂ√º ¤˝◊ ’…±ø¸Î¬·≈ø˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ¸±¬ı˛Ìœñ3a ¤¬ı— ¸±¬ı˛Ìœñ3b ŒÓ¬

Œ‡±Ú ˝˘º

¸±¬ı̨Ìœñ3a

     ¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ Ú±˜ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

˘ø¬ı˛fl¬ ’…±ø¸Î¬ (lauric acid) CH3(CH2)10COOH

C11H23COOH

ø˜ø¬ı˛¸ƒøÈ¬fl¬ ’…±ø¸Î¬ (myristic acid) CH3(CH2)12COOH

C13H27COOH

¬Û±ø˜øÈ¬fl¬ ’…±ø¸Î¬ (palmitic acid) CH3(CH2)14COOH

C15H31COOH

øàÈ¬˚˛±ø¬ı˛fl¬ ’…±ø¸Î¬ (stearic acid) CH3(CH2)16COOH

C17H35COOH

¸±¬ı̨Ìœñ3b

    ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ Ú±˜ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

›À˘˝◊fl¬ ’…±ø¸Î¬ (oleic acid) CH3(CH2)7CH==CH(CH2)7COOH

C17H33COOH

ø˘ÀÚ±À˘ ◊̋fl¬ ’…±ø¸Î¬ (linoleic acid) CH3(CH2)4CH==CH.CH2CH==CH.

C17H31COOH               (CH2)7COOH

ø˘ÀÚ±À˘øÚfl¬ ’…±ø¸Î¬ (linolenic acid) CH3CH2CH==CH.CH2CH==CH

C17H29COOH .CH2CH==CH.(CH2)7
.COOH
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7.5.1 Ú±˜fl¬¬ı˛Ì

ø¢≠¸±¬ı˛±˝◊ÀÎ¬ Œfl¬±Úƒ Ù¬…±øÈ¬ ’…±ø¸Î¬ [¬ı± Œfl¬±Úƒ Œfl¬±Úƒ Ù¬…±øÈ¬ ’…±ø¸Î¬] Î¬◊¬ÛøàÔÓ¬ ’±ÀÂ√ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM

fl¬À¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ Ú±˜fl¬¬ı˛Ì fl¬¬ı˛± ˝˚˛º ’…±ø¸ÀÎ¬¬ı˛ Ú±À˜¬ı˛ Œ˙À¯∏ ë˝◊flƒ¬í (ic) ¤¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛

Ú±À˜¬ı˛ Œ˙À¯∏ ˝◊Úƒ (in) Œ˚±· fl¬¬ı˛± ˝ ˛̊º Œ˚˜Ú,

CH2O.CO.C17H35

 |

CHO.COC17H35

 |

CH2OCOC17H35

¬∏C± ◊̋øàÈ¬˚̨±ø¬ı̨Ú
(tristearin)

¤‡±ÀÚ œ‚« ˙‘∫˘ ’…±ø¸Î¬ ˝˘ øàÈ¬˚˛±ø¬ı˛fl¬ ’…±ø¸Î¬

CH2O.CO.C15H31

 |

CHO.COC17H31

 |

CH2O.CO.C17H31

                       α-¬Û±ø˜ÀÈ¬±-α' : β-Î¬± ◊̋-ø˘ÀÚ±À˘ ◊̋Ú

¤‡±ÀÚ Ù¬…±øÈ¬ ’…±ø¸Î¬ ≈øÈ¬ – ¤fl¬øÈ¬ ˝˘ ¬Û±ø˜øÈ¬fl¬ ’…±ø¸Î¬¬ , ’Ú… ≈øÈ¬ ˝˘ ø˘ÀÚ±À˘˝◊fl¬ ’…±ø¸Î¬º

7.5.2 Œˆ¬ÃÓ¬ Ò˜«

¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S±˚˛ √õ∂±øÌÊ ‰¬ø¬ı« fl¬øÍ¬Ú › Î¬◊øæ7¬¬¬ ŒÓ¬˘ Ó¬¬ı˛˘ ’¬ıàÔ±˚˛ Ô±Àfl¬º ‰¬ø¬ı«¬ı˛ ·˘Ú±efl¬ fl¬˜º

‰¬ø¬ı« fl¬øÍ¬Ú ˝À˘› Œfl¬˘±ø¸Ó¬ ˝˚˛ Ú±º ‰¬ø¬ı« ¬ı± ŒÓ¬˘ ¸±Ò±¬ı˛ÌÓ¬ ø¬ı˙≈X ’¬ıàÔ±˚˛ ¬ıÌ«˝œÚ › ·KÒ˝œÚ ˝˚˛º

¸˜À˚±Êœ Œ˚Ã· ¬ıÀ˘ ‰¬ø¬ı« › ŒÓ¬˘ ÊÀ˘ ’^±¬ı…º ¤À¬ı˛ ‚ÚQ ÊÀ˘¬ı˛ Œ‰¬À ˛̊ fl¬˜, Ó¬± ◊̋ ÊÀ˘¬ı˛ Î¬◊¬ÛÀ¬ı˛

ˆ¬±À¸º ¤·≈ø˘ ∆Ê¬ı ^±¬ıÀfl¬ Î¬Œ˚˜Úñ ◊̋Ô±¬ı˛, Œflv¬±À¬ı˛±Ù¬ «̃, fl¬±¬ı«Ú ŒÈ¬¬∏C±Àflv¬±¬ı˛± ◊̋Î¬, Œ¬ıø?Úˇ ◊̋Ó¬…±ø ^±¬ı… ¤¬ı—

Ó¬±¬Û ¬ı± Ó¬øÎ¬ˇÀÓ¬¬ı˛ fl≈¬¬Ûø¬ı˛¬ı±˝œº
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7.5.3 ¬ı˛±¸±˚˛øÚfl¬ Ò˜«

(1) ’±^«ø¬ıÀù≠¯∏Ì –

˜±Ú≈À¯∏¬ı˛ ŒÀ˝ ‡±… ¬Ûø¬ı˛¬Û±fl¬øflË¡˚˛±¬ı˛ ¸˜˚˛ ø¢≠¸±¬ı˛±˝◊Î¬¸˜”˝ ¤ÚÊ±˝◊˜ Î¬Œ˚˜Ú, ˘± ◊̋À¬ÛÊˇ ¤¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝À˚˛ ø¢≠¸±¬ı˛˘ › Ù¬…±øÈ¬ ’…±ø¸Î¬ Î¬◊»¬Ûiß fl¬À¬ı˛º

’±¬ı±¬ı˛ ˘‚≈ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Î¬◊M5 fl¬¬ı˛À˘ ‰¬ø¬ı« › ŒÓ¬˘ ’±^«ø¬ıÀù≠ø¯∏Ó¬

˝˚˛º

(2) ¸±¬ı±Úœˆ¬¬ıÚ ø¬ıøflË¡˚˛± –

é¬±À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ‰¬ø¬ı« › ŒÓ¬˘ ’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝À˚˛ ø¢≠¸±¬ı˛˘ › ¸±¬ı±Ú Î¬◊»¬Ûiß fl¬À¬ı˛º

(3) ˝± ◊̋ÀE±øÊÀÚ±ø˘ø¸¸ (hydrogenolysis) –

Î¬◊2‰¬ ‰¬±À¬Û › Î¬◊2‰¬ Ó¬±¬Û±Àefl¬ ø¢≠¸±¬ı˛±˝◊Î¬¸˜”˝ CuO, Cr2O3 [fl¬¬Û±¬ı˛ ŒflË¡±˜±˝◊È¬] ’Ú≈‚È¬Àfl¬¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ˝± ◊̋ÀE±ÀÊÀÚ¬ı˛ ¸Àe· ø¬ıøflË¡ ˛̊± fl¬À¬ı˛ ø¬ıÊ±ø¬ı˛Ó¬ ˝ ˛̊ ¤¬ı— ˝± ◊̋ÀE±øÊÀÚ±ø˘ø¸¸ √õ∂øflË¡ ˛̊± ˛̊ [H2 ¤¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ø¬ıÀ˚±ÊÚ] ø¢≠¸±¬ı˛˘ › ’…±˘Àfl¬±˝˘ Î¬◊»¬Ûiß fl¬À¬ı˛º

¸±¬ı±Ú

˘± ◊̋À¬ÛÊ
¬ı±

˘‚≈
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(4) ˝…±À˘±ÀÊÀÚ¬ı˛ ¸Àe· ¸—À˚±ÊÚ ø¬ıøflË¡˚˛± –

ø¢≠¸±¬ı˛±˝◊Î¬ ˚ø ’¸•Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ ¤¬ı— ø¢≠¸±¬ı˛À˘¬ı˛ ø¬ıøflË¡˚˛±˚˛ Î¬◊»¬Ûiß ˝˚˛ Ó¬À¬ı ‹ ø¢≠¸±¬ı˛±˝◊Î¬

˝…±À˘±ÀÊÀÚ¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± fl¬À¬ı˛ ˚≈Ó¬ Œ˚Ã· ·Í¬Ú fl¬À¬ı˛º fl¬˚˛øÈ¬ ˝…±À˘±ÀÊÚ ¬Û¬ı˛˜±Ì≈ ˚≈q¡ ˝À¬ı Ó¬± øÚˆ«¬¬ı˛

fl¬À¬ı˛ ø¬ZKÒÀÚ¬ı˛ ¸—‡…±¬ı˛ Î¬◊¬Û¬ı˛º ’Ô«±» ¤fl¬øÈ¬ ø¬Z¬ıKÒÚ Ô±fl¬À˘ ≈øÈ¬ ˝…±À˘±ÀÊÚ ¬Û¬ı˛̃ ±Ì≈ [Î¬± ◊̋-˝…±˘± ◊̋Î¬]¬ , ≈øÈ¬

ø¬Z¬ıKÒÚ Ô±fl¬À˘ ‰¬±¬ı˛øÈ¬ ˝…±À˘±ÀÊÚ ¬Û¬ı˛˜±Ì≈ [ŒÈ¬¬∏C±˝…±˘±˝◊Î¬] ˝◊Ó¬…±ø Œ˚Ã· ·Í¬Ú fl¬¬ı˛À¬ıº

Î¬◊¬ÛÀ¬ı˛¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ›À˘˝◊fl¬ ’…±ø¸Î¬ ¬ıÓ«¬˜±Úº

(5) ¬Ûø˘À˜¬ı˛±˝◊ÀÊ˙Ú ø¬ıøflË¡˚˛± –

√õ∂±øÌÊ ¬ı± Î¬◊øæ7¬¬¬ ŒÓ¬˘ Œ¬ıø˙øÚ ¬ı±˚˛≈¬ı˛ ¸—¶ÛÀ˙« ¬ı˛±‡À˘ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ¸Àe· ¬ı±˚˛≈¬ı˛ ’ø'ÀÊÀÚ¬ı˛

ø¬ıøflË¡˚˛± ‚ÀÈ¬º ¤˝◊ ø¬ıøflË¡˚˛±˚˛ √õ∂ÔÀ˜ ˝±˝◊ÀE±¬Û±¬ı˛'±˝◊Î¬, ¬Û±¬ı˛-’'±˝◊Î¬ › ¸¬ıÀ˙À¯∏ ÚÓ≈¬Ú fl¬±¬ı«Ú-fl¬±¬ı«Ú ¬ıKÒÚ

¬ı˛ø‰¬Ó¬ ˝À˚˛ ¬Ûø˘˜±¬ı˛ Œ˚Ã· Î¬◊»¬Ûiß ˝˚˛º ŒÓ¬À˘ ’¸•Û‘q¡ ’…±ø¸Î¬ Ô±fl¬À˘ Î¬Œ˚˜Ú ø˘ÀÚ±À˘ ◊̋fl¬ ’…±ø¸Î¬ˇ

Ó¬À¬ı˝◊ ¤˝◊ ø¬ıøflË¡˚˛± ˘é¬… fl¬¬ı˛± ˚±˚˛º ¤˝◊ ÚœøÓ¬¬ı˛ Î¬◊¬Û¬ı˛ øˆ¬øM fl¬À¬ı˛˝◊ ë˙≈©®fl¬±¬ı˛œ ŒÓ¬˘í (drying oil) √õ∂d≈¬Ó¬

fl¬¬ı˛± ˝˚˛º ¤˝◊ ˙≈©® ŒÓ¬˘ ø˙Àä Œ¬ÛKÈ¬ › ¬ı±øÌ«À˙¬ı˛ fl¬±ÀÊ ˘±À·º

ÚœÀ‰¬¬ı˛ ø¬ıøflË¡˚˛±˚˛ ¤fl¬ ’Ì≈ ø˘ÀÚ±À˘˝◊fl¬ ’…±ø¸Î¬ ’±ÀÂ√ ¤˜Ú ø¢≠¸±¬ı˛±˝◊Î¬ ŒÚ›˚˛± ˝À˚˛ÀÂ√º

ø̊

¤¬ı—
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Ò¬ı˛± ˚±˚˛ Ó¬À¬ı ø¢≠¸±¬ı˛±˝◊Î¬øÈ¬ ˝À¬ı

G—CH==CHCH2CH==CH—M

Î¬◊¬ÛÀ¬ı˛¬ı˛ Œ˚Ã·øÈ¬¬ı˛ ¸Àe· ø¬ıøflË¡˚˛± øÚ•ß¬ı˛”¬Û

CH2 ˜”˘Àfl¬ ≈øÈ¬ allylic ˝±˝◊ÀE±ÀÊÚ

’±ÀÂ√º Ó¬±˝◊ Ó¬±¬ı˛± ¸øflË¡˚˛

’±¬ı˛› ¤fl¬ ’Ì≈
ø¢≠¸±¬ı˛± ◊̋Î¬

¬Ûø˘˜±¬ı˛ ·Í¬Ú

¬Ûø˘˜±¬ı˛ (drying oil)
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(6) ‰¬ø¬ı« › ŒÓ¬˘ œ‚«øÚ Ê˘œ ˛̊ ¬ı±©Û › ¬ı± ˛̊≈¬ı˛ ¸—¶ÛÀ «̇ Ô±fl¬À˘ ø¢≠¸±¬ı˛± ◊̋ÀÎ¬¬ı˛ ’± «̂ø¬ıÀù≠ ∏̄Ì › Ê±¬ı˛ÀÌ¬ı˛

Ù¬À˘ ‹ ‰¬ø¬ı« ¬ı± ŒÓ¬˘ ≈·«KÒ˚≈q¡ (rancid) ˝˚˛ ¤¬ı— ‡±¬ı±¬ı˛ Î¬◊¬Û˚≈q¡ Ô±Àfl¬ Ú±º

7.6  ‰¬ø¬ı« › ŒÓ¬À˘ ø¬ıøˆ¬iß ¸•Û‘q¡ › ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ ˙Ó¬fl¬¬ı˛± ˝±¬ı˛

fl¬À˚˛fl¬øÈ¬ ¬Ûø¬ı˛ø‰¬Ó¬ ‰¬ø¬ı« › ŒÓ¬À˘ ¸•Û‘q¡ › ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ ˙Ó¬fl¬¬ı˛± Î¬◊¬ÛøàÔøÓ¬¬ı˛ ˝±¬ı˛

¸±¬ı˛Ìœ-4 ¤ Œ‡±Ú ˝˘ –

¸±¬ı̨Ìœñ4

    ‰¬ø¬ı«˚              ’…±ø¸ÀÎ¬¬ı˛ Ú±˜ › ˙Ó¬fl¬¬ı˛± ˝±¬ı˛

ŒÓ¬À˘¬ı˛ Ú±˜  ˘ø¬ı˛fl¬  ø˜ø¬ı˛øàÈ¬fl¬  ¬Û±ø˜øÈ¬fl¬  øàÈ¬˚˛±ø¬ı˛fl¬  ›À˘˝◊fl¬  ø˘ÀÚ±À˘˝◊fl¬  ø˘ÀÚ±À˘øÚfl¬

Ú±¬ı˛Àfl¬˘ 8-10 10-15 2-5 15-40 20-30

ŒÓ¬˘

øÓ¬ø¸¬ı˛ — — 19 24 47

ŒÓ¬˘

¸˚̨±ø¬ıÚ 12 — 24 50

ŒÓ¬˘

Ó≈¬˘±¬ıœø‰¬ 23 — 22 48

ŒÓ¬˘

¸¬ı˛À ∏̄¬ı˛ 3-4 3-5 10-46 10-30

ŒÓ¬˘

’ø˘ˆ¬ 80 8-10

ŒÓ¬˘

”̧̊ «̃ ≈‡œ 2-8 — 20-40 50-70

ŒÓ¬˘

˜±Ú≈À ∏̄¬ı˛ 20-25 — ≈ 40 ≈ 8

‰¬ø¬ı«

·¬ı˛≈¬ı˛ ‰¬ø¬ı« 20-30 15-25 30-40 —
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7.7  ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıÀù≠¯∏Ì

√õ∂fl‘¬øÓ¬ ŒÔÀfl¬ √õ∂±5 ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıÀù≠¯∏Ì √õ∂À˚˛±ÊÚº ø¢≠¸±¬ı˛±˝◊ÀÎ¬ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛

fl¬±¬ı«Ú ˙‘∫À˘¬ı˛ ∆‚«…, ’¸•Û‘q¡Ó¬±¬ı˛ ˜±S±, ‰¬ø¬ı« › ŒÓ¬À˘ ˜≈q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì › ÊÀ˘

^¬ıœ ”̂¬Ó¬ › àÈ¬œ˜ Î¬◊¬Z± ˛̊œ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛̃ ±Ì fl¬Ó¬ñ¤¸¬ı Ó¬Ô… Ê±ÚÀÓ¬ ¬Û±¬ı˛À˘ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛

√õ∂fl‘¬øÓ¬ › ¬ı…¬ı˝±À¬ı˛¬ı˛ Œé¬S ¸•§ÀKÒ Ò±¬ı˛Ì± fl¬¬ı˛± ˚±˚˛º ¤‡±ÀÚ fl¬À˚˛fl¬øÈ¬ ¬ÛXøÓ¬ ¸—Àé¬À¬Û Î¬◊À~‡ fl¬¬ı˛±

˝˘º

(1) ¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú (saponification value) –

1 ¢∂± ‰¬ø¬ı« ¬ı± ŒÓ¬˘ ¸•Û”Ì«¬ı˛”À¬Û ’±^«ø¬ıÀù≠¯∏Ì fl¬¬ı˛±¬ı˛ ¬Û¬ı˛ Î¬◊»¬Ûiß Ù¬…±øÈ¬ ’…±ø¸Î¬ ¸±¬ı±Úœˆ¬¬ıÚ √õ∂øflË¡˚˛±˚˛

√õ∂˙ø˜Ó¬ fl¬¬ı˛ÀÓ¬ fl¬Ó¬ ø˜¢∂± KOH ¤¬ı˛ √õ∂À˚˛±ÊÚ Œ¸˝◊ ¸—‡…±Àfl¬ ¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú ¬ıÀ˘º

Òø¬ı˛, ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q = M

¸±¬ı±Úœˆ¬¬ıÀÚ¬ı˛ ÊÚ… KOH ¤¬ı˛ ¬Ûø¬ı˛˜±Ì = x ø˜¢∂±

  ∴ ¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú =
x

M

¤˝◊ ¬ÛXøÓ¬¬ı˛ ¸±˝±À˚… ‰¬ø¬ı«˚ŒÓ¬À˘ Î¬◊¬ÛøàÔÓ¬ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ·Î¬ˇ ’±. ·≈. ¤¬ı— Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ ∆‚«…

¸•§ÀKÒ Ò±¬ı˛Ì± fl¬¬ı˛± ˚±˚˛º

(2) ’±À˚˛±øÎ¬Ú ˜±Ú (iodine value) –

fl¬Ó¬ ¢∂±˜ ’±À˚˛±øÎ¬Ú 100 ¢∂± ‰¬ø¬ı«˚ŒÓ¬À˘¬ı˛ ¸Àe· ˚≈q¡ ˝ÀÓ¬ ¬Û±À¬ı˛ ’±À˚˛±øÎ¬ÀÚ¬ı˛ Œ¸˝◊ ¸—‡…±Àfl¬

’±À˚˛±øÎ¬Ú ˜±Ú ¬ıÀ˘º

Ò¬ı˛± ˚±fl¬,

‰¬ø¬ı« ¬ı± ŒÓ¬À˘¬ı˛ ›ÊÚ = x ¢∂±

ø¬ıøflË¡˚˛fl¬ ’±À˚˛±øÎ¬ÀÚ¬ı˛ ›ÊÚ = y ¢∂±

  ∴ ’±˚˛øÎ¬ÀÚ¬ı˛ ˜±Ú [¬ı± ¸—‡…±] 

=
× y

x

100

(3) ’…±ø¸Î¬ ˜±Ú (acid value) –

Œfl¬±Ú ‰¬ø¬ı« ¬ı± ŒÓ¬À˘¬ı˛ ’…±ø¸Î¬ ˜±Ú ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ˜≈q¡ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÀ«˙ fl¬À¬ı˛º

1 ¢∂± Ù¬…±ÀÈ¬ Î¬◊¬ÛøàÔÓ¬ ˜≈q¡ ’…±ø¸Î¬Àfl¬ √õ∂˙ø˜Ó¬ fl¬¬ı˛ÀÓ¬ fl¬Ó¬ ø˜¢∂± KOH ¤¬ı˛ √õ∂À˚˛±ÊÚ, Œ¸˝◊

¸—‡…±Àfl¬ ’…±ø¸Î¬ ˜±Ú ¬ıÀ˘º
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(4) ø¬ı˛‰¬±È«¬-ø˜˙ƒ˘ ˜±Ú (Reichert-Meissl value) –

‰¬ø¬ı« ¬ı± ŒÓ¬À˘, ÊÀ˘ ¬^¬ıœˆ”¬Ó¬ ¤¬ı— àÈ¬œ˜ Î¬◊¬Z±˚˛œ ˜≈q¡ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¤˝◊ ¬ÛXøÓ¬ÀÓ¬ øÚÌ«˚˛ fl¬¬ı˛±

˚±˚̨º

5 ¢∂± ‰¬ø¬ı«˚ŒÓ¬˘ √õ∂˙ø˜Ó¬ fl¬¬ı˛ÀÓ¬ fl¬Ó¬ ø˜ø˘ 0.1 M KOH ¤¬ı˛ √õ∂À˚˛±ÊÚ, é¬±À¬ı˛¬ı˛ Œ¸˝◊ ¸—‡…±Àfl¬

ø¬ı˛‰¬±È«¬-ø˜˙ƒ˘ ˜±Ú ¬ıÀ˘º

7.8  Î¬◊øæ7¬¬¬ ŒÓ¬˘ ŒÔÀfl¬ ¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛¬ı˛ ø˙ä-¬ÛXøÓ¬

¬ıÚ¶ÛøÓ¬ √õ∂d≈¬øÓ¬¬ı˛ ÊÚ… [1] Î¬◊øæ7¬¬¬ ŒÓ¬˘, [2] ˝± ◊̋ÀE±ÀÊÚ ·…±¸ › [3] øÚÀfl¬˘ ’Ú≈‚È¬fl¬

√õ∂À ˛̊±ÊÚº

øÚÀfl¬˘ ’Ú≈‚È¬Àfl¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Î¬◊øæ7¬¬¬ ŒÓ¬˘ ˝±˝◊ÀE±ÀÊÚ ·…±¸ ¬Z±¬ı˛± ø¬ıÊ±ø¬ı˛Ó¬ fl¬À¬ı˛ ¬ıÚ¶ÛøÓ¬

√õ∂d≈¬Ó¬ fl¬¬ı˛± ˝˚˛º

(1) Î¬◊øæ7¬¬¬ ŒÓ¬˘ –

Ú±¬ı˛Àfl¬˘ ŒÓ¬˘, ¸˚˛±ø¬ıÚ ŒÓ¬˘, ¸”˚«˜≈‡œ ŒÓ¬˘, Ó≈¬˘±¬ıœø‰¬ ŒÓ¬˘ √õ∂ˆ‘¬øÓ¬ ŒÓ¬À˘¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ’¸•Û‘q¡

Ù¬…±øÈ¬ ’…±ø¸Î¬ ¬ıÓ«¬˜±Úº ¤ Ò¬ı˛ÀÌ¬ı˛ ŒÓ¬˘ ¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛¬ı˛ fl“¬±‰¬±˜±˘ ø˝¸±À¬ı ¬ı…¬ı˝‘Ó¬ ˝˚˛º

(2) ˝± ◊̋ÀE±ÀÊÚ –

(a) àÈ¬œ˜ ’±˚˛¬ı˛Ì ¬ÛXøÓ¬ – Î¬◊M5 Œ˘ÃÀ˝¬ı˛ Î¬◊¬Û¬ı˛ øÀ˚˛ àÈ¬œ˜ ‰¬±˘Ú± fl¬¬ı˛À˘ ˝±˝◊ÀE±ÀÊÚ ·…±¸

Î¬◊»¬Ûiß ˝˚˛, 3Fe + 4H2O   Fe3O4 + 4H2

(b) ÊÀ˘¬ı˛ Ó¬øÎ¬ˇ»ø¬ıÀù≠¯∏Ì – øÚÀfl¬˘ Ó¬øÎ¬ˇ¬Z±¬ı˛ ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ é¬±¬ı˛œ˚˛ Ê˘Àfl¬ Ó¬øÎ¬ˇÀÓ¬¬ı˛ ¸±˝±À˚…

ø¬ıÀ˚±øÊÓ¬ fl¬¬ı˛À˘ fl¬…±ÀÔ±ÀÎ¬ H2 ¤¬ı— ’…±ÀÚ±ÀÎ¬ O2 ·…±¸ Î¬◊»¬Ûiß ˝˚˛º ¤˝◊ ¬ÛXøÓ¬ÀÓ¬

ø¬ı˙≈X H2 ¬Û±›˚˛± ˚±˚˛ øÍ¬fl¬˝◊ øfl¬ôL≈√ ‡¬ı˛‰¬ ¸±À¬Ûé¬ ¬ıÀ˘ ’±˜±À¬ı˛ ŒÀ˙¬ı˛ ¬ÛÀé¬ ¸≈ø¬ıÒ±ÊÚfl¬

Ú˚˛º

(c) √õ∂±fl‘¬øÓ¬fl¬ ·…±¸ – √õ∂±fl‘¬øÓ¬fl¬ ·…±À¸ ø˜ÀÔÚ Ô±Àfl¬º ’øÒfl¬ Ó¬±¬Û˜±S±˚˛ √õ∂±fl‘¬øÓ¬fl¬ ·…±¸Àfl¬

ø¬ıÀ˚±øÊÓ¬ fl¬À¬ı˛ ø¬ı˙≈X H2 ·…±¸ ¬Û±› ˛̊± ˚±˚˛º

CH4 C 2H2
1200°

 → +
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(3) ’Ú≈‚È¬fl¬ –

¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛ fl¬¬ı˛ÀÓ¬ ’Ú≈‚È¬fl¬ ø˝¸±À¬ı øÚÀfl¬˘ (Ni) ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛º øÚÀfl¬˘ Ù¬¬ı˛À˜È¬ (Nickel

formate) Î¬◊M5 fl¬À¬ı˛ Ni ¬Û±›˚˛± ˚±˚˛º

(HCOO)2Ni, 2H2O → Ni + 2CO2 + H2 + 2H2O

Î¬◊øæ7¬¬¬ ŒÓ¬À˘¬ı˛ ¸Àe· ¬Ûø¬ı˛˜±Ì˜Ó¬ øÚÀfl¬˘ Ù¬¬ı˛À˜È¬ ø˜ø|Ó¬ fl¬À¬ı˛ øÚø«©Ü ‰¬±¬Û › Ó¬±¬Û˜±S±˚˛ ø¬ı˙≈X

H2 ·…±¸ ‰¬±˘Ú± fl¬À¬ı˛ ’¸•Û‘q¡ ’…±ø¸ÀÎ¬¬ı˛ ø¢≠¸±¬ı˛±˝◊Î¬Àfl¬ ’±—ø˙fl¬ ø¬ıÊ±ø¬ı˛Ó¬ fl¬À¬ı˛ ¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛ fl¬¬ı˛±

˝˚˛º ¤ˆ¬±À¬ı √õ∂d≈¬Ó¬ ¬ıÚ¶ÛøÓ¬ÀÓ¬ øˆ¬È¬±ø˜Ú-¤ ¤¬ı— øˆ¬È¬±ø˜Ú-øÎ¬ Œ˜˙±Ú ˝˚˛º fl¬±¬ı˛Ì ‰¬ø¬ı« ¬ı± ŒÓ¬À˘ ¤˝◊

øˆ¬È¬±ø˜Ú ≈øÈ¬ ’Ú≈¬ÛøàÔÓ¬ Ô±Àfl¬º ¸± ≈̃ø^fl¬ fl¬Î¬ ˜±ÀÂ√¬ı˛ ˚fl‘¬»-¤¬ı˛ ŒÓ¬À˘ ëøˆ¬È¬±ø˜Ú-øÎ¬í-¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ˘é¬…

fl¬¬ı˛± ˚±˚˛º ˜±Ú≈À¯∏¬ı˛ ¸≈¶§±ÀàÔ…¬ı˛ ÊÚ… ¤˝◊ øˆ¬È¬±ø˜ÀÚ¬ı˛ √õ∂À˚˛±ÊÚ ’±ÀÂ√º

7.9  ‰¬ø¬ı« › ŒÓ¬˘ ¸•§ÀKÒ ø¬ıÀ˙¯∏ ¸—À˚±ÊÚ

(1) √õ∂±fl‘¬øÓ¬fl¬ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ŒÊ±Î¬ˇ ¸—‡…fl¬ fl¬±¬ı«Ú ¬Û¬ı˛˜±Ì≈˚≈q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ Ô±Àfl¬º

(2) ¤˝◊ ø¢≠¸±¬ı˛±˝◊Î¬·≈ø˘ ¸±Ò±¬ı˛ÌÓ¬ ø˜| ø¢≠¸±¬ı˛±˝◊Î¬ ˝˚˛º

(3) ’¸•Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬¸˜”˝ ø¬Z¬ıKÒ ¸±À¬ÛÀé¬ ø¸¸ƒ (cis) fl¬ÚƒøÙ¬·±À¬ı˛˙ÀÚ Ô±Àfl¬º

(4) ˝± ◊̋ÀE±ÀÊÀÚÀÈ¬Î¬ (hydrogenated) ¬ıÚ¶ÛøÓ¬ ‡±… ø˝¸±À¬ı ¢∂˝Ì fl¬¬ı˛± ¶§±ÀàÔ…¬ı˛ ¬ÛÀé¬ é¬øÓ¬fl¬¬ı˛º

¸•Û‘q¡ ‰¬ø¬ı«˚ŒÓ¬˘ ¸˝Ê ¬Û±‰¬… Ú˚˛º ¤¬ı˛± ¬ı˛Àq¡ Œfl¬±À˘ÀàÈ¬¬ı˛˘ › ¬∏C±˝◊-ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ˜±S± ¬ı‘øX fl¬À¬ı˛º

Ù¬À˘ Ò˜Úœ¬ı˛ (artery) øˆ¬Ó¬¬ı˛ øÀ˚˛ ¬ı˛q¡ ‰¬˘±‰¬À˘ ø¬ı‚Æ ‚È¬±¬ı˛ ¸y√ˆ¬±¬ıÚ± ¬ı±øÎ¬ˇÀ˚˛ Œ˚˛ ¤¬ı— ˝‘À¬ı˛±À·

’±flË¡±ôL√ ˝›˚˛±¬ı˛ √õ∂¬ıÌÓ¬± ¬ı‘øX ¬Û±˚˛º

(5) ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ∆Ê¬ı ’…±ø¸ÀÎ¬¬ı˛ ’¸•Û‘q¡Ó¬± [ø¬Z¬ıÀKÒ¬ı˛ ¸—‡…±] Œ¬ıø˙ Ô±fl¬À˘ ‹ ŒÓ¬˘

øÀ˚˛ ¬ı˛±iß± fl¬¬ı˛±¬ı˛ ¸˜˚˛ Œ¬ıø˙ Ó¬±¬Û˜±S±˚˛ ’¸•Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬·≈ø˘ ¬ı±˚˛≈¬ı˛ ’ø'ÀÊÀÚ¬ı˛ ¸Àe·

ø¬ıøflË¡˚˛± fl¬À¬ı˛ ¬Û±¬ı˛’'±˝◊Î¬ Î¬◊»¬Ûiß fl¬À¬ı˛º ¤˝◊ ¬Û±¬ı˛’'±˝◊Î¬·≈ø˘ Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ ø¬ıÀ˚±øÊÓ¬ ˝À˚˛

’àÔ± ˛̊œ ≈̃øq¡ ”̃̆ fl¬ (free radical) ·Í¬Ú fl¬À¬ı˛º ‡±À… ¤À¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ˙¬ı˛œÀ¬ı˛¬ı˛ ¬ÛÀé¬ ø¬ı¬Û7¬¬¬Úfl¬º

(6) ¸¬ı˛À¯∏¬ı˛ ŒÓ¬À˘ Á“¬±Á¬ Ô±fl¬±¬ı˛ fl¬±¬ı˛Ì ‹ ŒÓ¬À˘ ’…±˘±˝◊˘ ’±˝◊À¸±Ô±À˚˛±¸±˚˛±ÀÚÈ¬ (allyl

isothiocyanate) ¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬º ¸¬ı˛À¯∏ÀÓ¬ ø¸øÚø¢∂Ú (sinigrin) Ú±˜fl¬ ¢≠≈Àfl¬±¸±˝◊ÀÎ¬ ¤øÈ¬

¢≠≈Àfl¬±ÀÊ¬ı˛ ¸Àe· ˚≈q¡ ’¬ıàÔ±˚˛ Ô±Àfl¬º ¸¬ı˛À¯∏¬ı˛ ±Ú±˚˛ Ô±Àfl¬ ˜±˝◊À¬ı˛±ø¸Ú (myrosin) Ú±˜fl¬
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¤ÚÊ±˝◊˜ (enzyme)º ¤˝◊ ¤ÚÊ±˝◊˜ ¢≠≈Àfl¬±¸±˝◊Î¬Àfl¬ ’±^«ø¬ıÀù≠ø¯∏Ó¬ fl¬À¬ı˛ ¢≠≈Àfl¬±Ê, ’…±˘±˝◊˘

’±˝◊À¸±Ô±À˚˛±¸±˚˛±ÀÚÈ¬ ¤¬ı— ¬ÛÈ¬±ø˙˚˛±˜ ¬ı±˝◊¸±˘ÀÙ¬È¬ Î¬◊»¬Ûiß fl¬À¬ı˛º ¤øÈ¬ ŒÓ¬À˘¬ı˛ ¸Àe· ø˜À˙

Ô±fl¬±¬ı˛ ÊÚ… ŒÓ¬˘ Á“¬±Á¬±˘ ˝˚˛º ø¬ıøflË¡˚˛±ñ

C10H16O9NS2K + H2O == C6H12O6 + CH2 == CHCH2NCS + KHSO4

ø¸øÚø¢∂Ú

sinigrin

CH2 = CH.CH2.NCS

’…±˘± ◊̆̋  ’± ◊̋À¸±Ô±À˚̨±¸±˚̨±ÀÚÈ¬

(7) ¸±˜≈ø^fl¬ √õ∂±Ìœ › ˜±Â√ ŒÔÀfl¬ Œ˚ ŒÓ¬˘ ¸—¢∂˝ fl¬¬ı˛± ˝˚˛ Ó¬± ˜±Ú≈À¯∏¬ı˛ Œ¬ı˛±· Î¬◊¬Û˙À˜¬ı˛ ÊÚ… fl¬‡Ú›

fl¬‡Ú› √õ∂À˚˛±ÊÚ ˝˚˛º Œ˚˜Ú, øÓ¬ø˜ (Whale) ˜±ÀÂ√¬ı˛ ŒÓ¬˘, ˝±e·À¬ı˛¬ı˛ ˚fl‘¬ÀÓ¬¬ı˛ ŒÓ¬˘ (shark liver

oil) ¤¬ı— fl¬Î¬ ˜±ÀÂ√¬ı˛ ˚fl‘¬ÀÓ¬¬ı˛ ŒÓ¬˘ (cod liver oil). ¤˝◊ ŒÓ¬˘·≈ø˘ÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬ øˆ¬È¬±ø˜Ú-øÎ¬

Ô±Àfl¬ ˚± ¸≈àÔ ˝±ÀÎ¬ˇ¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚœ˚˛º
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(8) ¸¬ı˛À¯∏¬ı˛ ŒÓ¬À˘ Œ˙˚˛±˘fl“¬±È¬± ŒÓ¬À˘¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ øÚ¬ı˛œé¬± –

(Test for presence of argemone oil in mustard oil)

¬Û¬ı˛œé¬±-I [’Ò…±¬Ûfl¬ ¸À¬ı˛±Ê fl≈¬˜±¬ı˛ ‰¬flË¡¬ıÓ«¬œ] –

¤fl¬øÈ¬ ¬Û¬ı˛‡-ÚÀ˘ 5 ø˜ø˘ ¸Àµ˝ÊÚfl¬ ŒÓ¬˘ øÚÀ˚˛ Ó¬±¬ı˛ ¸Àe· 2 ø˜ø˘ ·±Ï¬ˇ ˝±˝◊ÀE±Àflv¬±ø¬ı˛fl¬ ’…±ø¸Î¬

ø˜ø˙À˚˛ ˆ¬±˘ fl¬À¬ı˛ ŒÚÀÎ¬ˇ øÚÚº ·¬ı˛˜ ÊÀ˘ Î≈¬ø¬ıÀ˚˛ ø˜øÚÈ¬ ≈À˚˛fl¬ ·¬ı˛˜ fl¬¬ı˛≈Úº Í¬±`¬± fl¬À¬ı˛ øÚÚº ¤¬ı±¬ı˛

¬Û¬ı˛‡-Ú˘øÈ¬Àfl¬ ŒÓ¬¬ı˛Â√± fl¬À¬ı˛ ÒÀ¬ı˛ 0.2 ø˜ø˘ Œ¬ıË±À˜È¬-Œ¬ıË±˜±˝◊Î¬ ø˜|Ì [1.6 ¢∂± ¬ÛÈ¬±ø˙˚˛±˜ Œ¬ıË±À˜È¬ + 25

¢∂± ¬ÛÈ¬±ø˙˚˛±˜ Œ¬ıË±˜±˝◊Î¬ + 90 ø˜ø˘ ¬Û±øÓ¬Ó¬ Ê˘] Œ˚±· fl¬¬ı˛≈Úº Î¬◊¬ÛÀ¬ı˛¬ı˛ ŒÓ¬À˘¬ı˛ d¬¬ı˛Àfl¬ Œfl¬±Ú› ¬ı˛fl¬À˜˝◊

¬ı…±˝Ó¬ Ú± fl¬À¬ı˛ ≈˝◊ ˝±ÀÓ¬¬ı˛ Œ‰¬ÀÈ¬±¬ı˛ ˜ÀÒ… Œ¬ı˛À‡ ¬Û¬ı˛‡-Ú˘øÈ¬ Œ‚±¬ı˛±ÀÓ¬ Ô±fl≈¬Úº

ø¬ı˙≈X ¸À¯∏«¬ı˛ ŒÓ¬À˘¬ı˛ Œé¬ÀS ’…±ø¸Î¬ d¬¬ı˛ ˝±{®± ˝˘≈ ¬ı˛„ [Î¬◊æ”Ó¬ Œ¬ıË±ø˜Ú-¤¬ı˛ ÊÀÚ…] Ò±¬ı˛Ì fl¬¬ı˛À¬ıº

0.25% Œ˙˚˛±˘fl“¬±È¬±¬ı˛ ŒÓ¬˘ Ô±fl¬À˘ ¬ı˛„ ˝À¬ı ˝±{®± fl¬˜˘±º ¤¬ı˛ ¬Ûø¬ı˛˜±Ì ¬ı‘øX¬ı˛ ¸Àe· ¬ı˛À„¬ı˛ ·±Ï¬ˇQ Œ¬ıÀÎ¬ˇ

fl¬˜˘± ˝À˚˛ ˘±˘ ˝À¬ı¬ , 0.5% ¤¬ı˛ Œ¬ıø˙ ˝À˘ fl¬˜˘± ’Ò–Àé¬¬Û ¬ÛÎ¬ˇÀ¬ı [¸y√√ˆ¬¬ıÓ¬– ¸…±—·≈˝◊Ú±ø¬ı˛Úƒ ¤¬ı—

˚ ¬ı± Î¬±˝◊˝±˝◊ÀE±¸…±—·≈˝◊Ú±ø¬ı˛Úƒ-¤¬ı˛ ¬Û±¬ı˛À¬ıË±˜±˝◊Î¬ Î¬◊»¬Ûiß ˝›˚˛±¬ı˛ Ù¬À˘]º

¬Û¬ı˛œé¬±-II √õ∂øÓ¬√õ∂ˆ¬± (fluorescence) øÚ¬ı˛œé¬± [¤¸ƒ. ¤Úƒ. ¸¬ı˛fl¬±¬ı˛¬ , øÎ¬. ¤Úƒ. Úµœ] –

1 ø˜ø˘ ·±Ï¬ˇ ˝±˝◊ÀE±Àflv¬±ø¬ı˛fl¬ ’…±ø¸Î¬ › 0.5 ø˜ø˘ ◊̋Ô± ◊̋̆  ’…±˘Àfl¬±˝À˘¬ı˛ ø˜|ÀÌ 2 ø˜ø˘ ŒÓ¬À˘¬ı˛

Ú˜≈Ú± Œ˚±· fl¬¬ı˛≈Úº ¤fl¬ ø˜øÚÈ¬ ÒÀ¬ı˛ Á“¬±fl¬±Ú¬ , Ù≈¬È¬ôL√ ÊÀ˘ Î≈¬ø¬ıÀ˚˛ 10 ø˜øÚÈ¬ ·¬ı˛˜ fl¬¬ı˛≈Ú ’±¬ı˛ ˜±ÀÁ¬ ˜±ÀÁ¬

Ú±Î¬ˇÀÓ¬ Ô±fl≈¬Úº ’øÓ¬À¬ı·≈Úœ ’±À˘±˚˛ Ò¬ı˛À˘ ÚœÀ‰¬¬ı˛ ’…±ø¸Î¬ d¬¬ı˛ ŒÔÀfl¬ Œ·±˘±¬Ûœ √õ∂øÓ¬√õ∂ˆ¬± Œ¬ı¬ı˛ ˝À˘

¬ı≈Á¬À¬ıÚ Œ˚ ŒÓ¬À˘¬ı˛ Ú˜≈Ú±˚˛ Œ˙˚˛±˘fl“¬±È¬± ŒÓ¬À˘¬ı˛ Œˆ¬Ê±˘ ¬ı˛À˚˛ÀÂ√ [¸≈À¬ıøÓ¬± 0.25%]º

¬Û¬ı˛œé¬±-III ŒÙ¬ø¬ı˛fl¬ Œflv¬±¬ı˛±˝◊Î¬ øÚ¬ı˛œé¬± –

¤fl¬È¬± ¬Ûø¬ı˛©®±¬ı˛ ¬Û¬ı˛‡-ÚÀ˘ 10 ø˜ø˘ ŒÓ¬À˘¬ı˛ Ú˜≈Ú± øÚÚº 3 ø˜ø˘ ·±Ï¬ˇ ˝±˝◊ÀE±Àflv¬±ø¬ı˛fl¬ ’…±ø¸Î¬

Œ˜˙±Úº ·¬ı˛̃  ÊÀ˘ 1 ø˜øÚÈ¬ ·¬ı˛˜ fl¬¬ı˛≈Ú, ˆ¬±˘ fl¬À¬ı˛ Á“¬±fl¬±Úº ’±¬ı±¬ı˛ 2-3 ø˜øÚÈ¬ ÒÀ¬ı˛ ·¬ı˛˜ ÊÀ˘ ·¬ı˛˜

fl¬¬ı≈̨Ú, ˚Ó¬é¬Ì Ú± ’…±ø¸Î¬ › ŒÓ¬À˘¬ı˛ d¬¬ı˛ ’±˘±± ˝ ˛̊º ˚Ó¬È¬± ¸y√√ˆ¬¬ı ŒÓ¬À˘¬ı˛ d¬¬ı˛ ¤fl¬È¬± E¬Û±¬ı˛ øÀ ˛̊ Œ¬ı¬ı˛

fl¬À¬ı˛ øÚÚº ¬Û¬ı˛‡-ÚÀ˘ Œ˚ ’…±ø¸Î¬ ^¬ıÌ ¬ı˛˝◊˘, Ó¬±ÀÓ¬ 1 ø˜ø˘ ŒÙ¬ø¬ı˛fl¬ Œflv¬±¬ı˛±˝◊Î¬ ^¬ıÌ 20 ¢∂± ŒÙ¬ø¬ı˛fl¬

Œflv¬±¬ı˛±˝◊Î¬ (FeCl3.6H2O) + 80 ø˜ø˘ ¬Û±øÓ¬Ó¬ Ê˘ + 10 ø˜ø˘ ·±Ï¬ˇ ˝±˝◊ÀE±Àflv¬±ø¬ı˛fl¬ ’…±ø¸Î¬ ÒœÀ¬ı˛ ÒœÀ¬ı˛

¬Û¬ı˛‡-ÚÀ˘¬ı˛ ·± Œ¬ıÀ˚˛ Ï¬±˘≈Úº ≈ ˝±ÀÓ¬¬ı˛ Œ‰¬ÀÈ¬±˚˛ Œ¬ı˛À‡ ¬Û¬ı˛‡-Ú˘øÈ¬ ÒœÀ¬ı˛ ÒœÀ¬ı˛ Œ‚±¬ı˛±Ú, Œ‡À¬ıÚ ˚±ÀÓ¬

’¬ıø˙©Ü ŒÓ¬À˘ › ÊÀ˘ ø˜À˙ Ú± ˚±˚˛º ’±¬ı±¬ı˛ ·¬ı˛˜ Ê˘ 10 ø˜øÚÈ¬ ÒÀ¬ı˛ ·¬ı˛˜ fl¬¬ı˛≈Úº Œ˙˚˛±˘fl“¬±È¬±¬ı˛ ŒÓ¬˘

Ô±fl¬À˘ ≈øÈ¬ d¬À¬ı˛¬ı˛ ø˜˘ÚàÔÀ˘ ¬ı± ’…±ø¸Î¬ d¬À¬ı˛ fl¬˜˘±-˘±˘ ’Ò–Àé¬¬Û ¬ÛÎ¬ˇÀ¬ıº
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7.10  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ ˚± ø˙‡ÀÓ¬ Œ¬ÛÀ¬ı˛ÀÂ√Ú Ó¬±¬ı˛ ¸±¬ı˛˜˜« ˝√√˘ –

l Î¬◊øæ√7¡¡¡ › õ∂±øÌÊ√ Î¬◊»¸ ŒÔÀfl¡ ‰¬ø¬ı« › ŒÓ¬˘ ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛º ¸±Ò±¬ı˛Ì Ó¬±¬Û˜±S±˚˛ fl¡øÍ¬Ú
’¬ıàÔ±˚˛ Ô±fl¡À˘ Ó¬±À√¬ı˛ ¬ıÀ˘ ‰¬ø¬ı« ’±¬ı˛ Ó¬¬ı˛˘ ’¬ıàÔ±˚˛ Ô±fl¡À˘ Ó¬±À√¬ı˛ ¬ıÀ˘ ŒÓ¬˘

l ‰¬ø¬ı« › ŒÓ¬˘ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ø¢≠¸±¬ı˛À˘¬ı˛ ø¬ıøflË¡˚˛±˚˛ Î¬◊»¬Ûiß ¤àÈ¬±¬ı˛ Œ|Ìœ¬ı˛ Œ˚Ã·º ¤À√¬ı˛
√∏C±˝◊√√ø¢≠¸±¬ı˛±˝◊√√Î¬ ¬ıÀ˘º ’¸•Û‘q¡ Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛ √∏C±˝◊√√ø¢≠¸±¬ı˛±˝◊√√Î¬ Ó¬¬ı˛˘ ’±¬ı˛ ¸•Û‘q¡ Ù¬…±øÈ¬
’…±ø¸ÀÎ¬¬ı˛ √∏C± ◊̋√√ø¢≠¸±¬ı˛± ◊̋√√Î¬ fl¡øÍ¬Ú

l ’±˜±À√¬ı˛ ‡±√… Ó¬±ø˘fl¡± ˛̊ ‰¬ø¬ı« › ŒÓ¬˘ ˙øq¡-Î¬◊»¬Û±√fl¡ õ∂Ò±Ú ‡±√… [Œù´Ó¬¸±¬ı˛ › ˙fl«¡¬ı˛±¬ı˛ ¸Àe·]
ø˝√√¸±À¬ı ¬Ûø¬ı˛·øÌÓ¬

l ‡±À√…¬ı˛ Î¬◊¬ÛÀ˚±·œ ¤¬ı— ‡±À√…¬ı˛ ’Ú≈¬ÛÀ˚±·œ ‰¬ø¬ı« › ŒÓ¬˘ ¸y¬ıÀ&Ò Ò±¬ı˛Ì±

l é¬±À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ø¢≠¸±¬ı˛±˝◊√√Î¬¸˜”˝√√ ’±^«ø¬ıÀù≠ø¯∏Ó¬ ˝√√À˚˛ ¸±¬ı±Ú › ø¢≠¸±¬ı˛˘ Î¬◊»¬Ûiß fl¡À¬ı˛º Œ¸
Ê√Ú… ¸±¬ı±Ú ø˙Àä ¤¬ı— ø¢≠¸±¬ı˛˘ õ∂d≈¬øÓ¬ÀÓ¬ ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ ‡≈¬ı ‰¬±ø˝√√√±

l õ∂±fl‘¡øÓ¬fl¡ Î¬◊»¸ ŒÔÀfl¡ ø¬ı˙≈X ŒÓ¬˘ fl¡œˆ¬±À¬ı ¸—¢∂˝√√ fl¡¬ı˛± ˝√√˚˛

l ‰¬ø¬ı« › ŒÓ¬À˘ Î¬◊¬ÛøàÔÓ¬ ø¢≠¸±¬ı˛±˝◊√√Î¬¸˜”À˝√√¬ı˛ Ú±˜fl¡¬ı˛Ì, Œˆ¬ÃÓ¬ › ¬ı˛±¸±˚˛øÚfl¡ Ò˜«

l Œfl¡±Úƒ Œfl¡±Úƒ ‰¬ø¬ı« › ŒÓ¬À˘ Œfl¡±Úƒ Œfl¡±Úƒ Ù¬…±øÈ¬ ’…±ø¸Î¬ ’±ÀÂ√ ¤¬ı— Ó¬±À√¬ı˛ Ú±À˜¬ı˛ Ó¬±ø˘fl¡±

l ¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú, ’±À˚˛±øÎ¬Ú ˜±Ú, ’…±ø¸Î¬ ˜±Ú õ∂ˆ‘¬øÓ¬¬ı˛ ¸—:± ¤¬ı— ¤˝◊√√ ˜±Ú·≈ø˘ ŒÔÀfl¡
√∏C± ◊̋√√ø¢≠¸±¬ı˛± ◊̋√√Î¬ ¸y¬ıÀ&Ò Ò±¬ı˛Ì±

l ¬ıÚ¶ÛøÓ¬ [˜±Ê«√±ø¬ı˛Ú] øfl¡ˆ¬±À¬ı õ∂d≈¬Ó¬ fl¡¬ı˛± ˝√√˚˛

l ¸•Û‘q¡ ¬ı± ’¸•Û‘q¡ ‰¬ø¬ı«˚ŒÓ¬˘ ‡±√… ø˝√√¸±À¬ı ¢∂˝√√Ì fl¡¬ı˛À˘ ’±˜¬ı˛± fl¡œ Ò¬ı˛ÀÌ¬ı˛ ’¸≈ø¬ıÒ±¬ı˛
¸y¬ú≈‡œÚ ˝√√À˚˛ Ô±øfl¡

l ¸¬ı˛À¯∏¬ı˛ ŒÓ¬À˘ Á“¡±ÀÁ¡¬ı˛ fl¡±¬ı˛Ì fl¡œ

l ¸¬ı˛À¯∏¬ı˛ ŒÓ¬˘ ø¬ı˙≈X øfl¡Ú± Ó¬±¬ı˛ ¬Û¬ı˛œé¬±

7.11  ¸¬ı«À˙¯∏ √õ∂ùü±¬ıø˘

[A] ¸—øé¬5 Î¬◊M¬ı˛ ø˘‡≈Ú –

(1) ‰¬ø¬ı« › ŒÓ¬À˘ Œfl¬±Úƒ Œ|Ìœ¬ı˛ ∆Ê¬ı Œ˚Ã· ¬ıÓ«¬˜±Ú∑ ø¬ıøflË¡ ˛̊fl¬·≈ø˘ fl¬œ fl¬œ∑

(2) Î¬◊øæ7¬¬¬ ŒÓ¬˘ › ‡øÚÊ ŒÓ¬À˘¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬œ∑

(3) ’±˜±À¬ı˛ ∆ÚøµÚ ‡±… Ó¬±ø˘fl¬±˚˛ √õ∂Ò±Ú ‡±… ø˝¸±À¬ı ‰¬ø¬ı« › ŒÓ¬À˘¬ı˛ √õ∂À˚˛±ÊÚœ˚˛Ó¬± Î¬◊À~‡

fl¬¬ı˛≈Úº
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(4) ≈øÈ¬ ‡±¬ı±¬ı˛ Î¬◊¬Û˚≈q¡ › ≈øÈ¬ ‡±¬ı±¬ı˛ ’Ú≈¬Û˚≈q¡ Î¬◊øæ7¬¬¬ ŒÓ¬À˘¬ı˛ Ú±˜ ø˘‡≈Úº

(5) Î¬±˘Î¬± ¬ıÚ¶ÛøÓ¬ ‡±… ø˝¸±À¬ı é¬øÓ¬fl¬±¬ı˛fl¬ Œfl¬Ú∑

[B] ˙”Ú…àÔ±Ú ¬Û”¬ı˛Ì fl¬¬ı˛≈Ú [¬ıKÒÚœÀÓ¬ Œ›˚˛± Î¬◊M¬ı˛·≈ø˘¬ı˛ ˜ÀÒ… ¸øÍ¬fl¬ Î¬◊M¬ı˛øÈ¬ Œ¬ıÀÂ√ øÚÚ] –

(1) √õ∂±fl‘¬øÓ¬fl¬ ‰¬ø¬ı« ¬ı± ŒÓ¬À˘ ¸±Ò±¬ı˛ÌÓ¬– ññ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ’±øÒfl¬… Œ‡± ˚±˚˛º

[¸¬ı˛˘, ø˜|]

(2) ¬Û±ø˜øÈ¬fl¬ ’…±ø¸Î¬ ¤fl¬øÈ¬ ññ ’…±ø¸Î¬, øfl¬ôL≈√ ›À˘˝◊fl¬ ’…±ø¸Î¬ ¤fl¬øÈ¬ ññ ’…±ø¸Î¬º

[’¸•Û‘q¡, ¸•Û‘q¡]

(3) √õ∂±fl‘¬øÓ¬fl¬ ŒÓ¬À˘¬ı˛ ø¢≠¸±¬ı˛±˝◊ÀÎ¬ ññ ¸—‡…fl¬ fl¬±¬ı«Ú ¬Û¬ı˛˜±Ì≈˚≈q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ø¢≠¸±¬ı˛À˘¬ı˛

¬ı˛±¸± ˛̊øÚfl¬ Œ˚Ã·º [ŒÊ±Î¬ˇ, ø¬ıÀÊ±Î¬ˇ]

(4) ¸”˚«˜≈‡œ ŒÓ¬À˘ ññ ’…±ø¸ÀÎ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ Ô±Àfl¬º

[˘ø¬ı˛fl¬, ¬Û±ø˜øÈ¬fl¬, ›À˘˝◊fl¬ › ø˘ÀÚ±À˘˝◊fl¬]

[C] ¬ı˛‰¬Ú±øˆ¬øMfl¬ √õ∂ùü –

(1) ¸¬ı˛À¯∏¬ı˛ ±Ú± ŒÔÀfl¬ ¸¬ı˛À¯∏¬ı˛ ŒÓ¬˘ fl¬œˆ¬±À¬ı ¸—¢∂˝ fl¬¬ı˛± ˝˚˛∑

(2) ’À˙±øÒÓ¬ ŒÓ¬˘ ŒÔÀfl¬ ˜≈q¡ ’…±ø¸Î¬ fl¬œˆ¬±À¬ı ”¬ı˛ fl¬¬ı˛± ˚±˚˛∑

(3) ø¢≠¸±¬ı˛±˝◊Î¬ fl¬±À¬ı˛ ¬ı˘± ˝˚˛∑ ¸¬ı˛˘ › ø˜| ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ¤fl¬øÈ¬ fl¬À¬ı˛ Î¬◊±˝¬ı˛Ì øÚº

(4) ’±^«ø¬ıÀù≠¯∏Ì › ¸±¬ı±Úœˆ¬¬ıÚ ø¬ıøflË¡˚˛± ≈øÈ¬¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¬… fl¬œ∑

(5) √õ∂±fl‘¬øÓ¬fl¬ Î¬◊»¸ ŒÔÀfl¬ √õ∂±5 ‰¬ø¬ı« ¬ı± ŒÓ¬˘ Œ¬ıø˙øÚ ¬ı±˚˛≈¬ı˛ ¸—¶ÛÀ˙« Œ¬ı˛À‡ øÀ˘ fl¬œ ‚ÀÈ¬∑

(6) ¸±¬ı±Úœˆ¬¬ıÚ ˜±Ú, ’±À˚˛±øÎ¬Ú ˜±Ú ¬ı˘ÀÓ¬ fl¬œ Œ¬ı±ÀÁ¬Ú∑ ¤À¬ı˛ Ó¬±»¬Û˚« ¬ı…±‡…± fl¬¬ı˛≈Úº

(7) ¬ıÚ¶ÛøÓ¬ ∆Ó¬ø¬ı˛ fl¬¬ı˛±¬ı˛ ÊÚ… øÚÀfl¬˘ ’Ú≈‚È¬fl¬ ¤¬ı— ˝±˝◊ÀE±ÀÊÀÚ¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛º ¤·≈ø˘

fl¬œˆ¬±À¬ı ¸—¢∂˝ fl¬¬ı˛À¬ıÚ∑

(8) ¸¬ı˛À¯∏¬ı˛ ŒÓ¬À˘¬ı˛ Á“¬±Á¬ ˘±·±¬ı˛ fl¬±¬ı˛Ì ¬ı…±‡…± fl¬¬ı˛≈Úº

(9) ¸¬ı˛À¯∏¬ı˛ ŒÓ¬˘ ø¬ı˙≈X øfl¬Ú± fl¬œ fl¬À¬ı˛ Ó¬± ¬Û¬ı˛œé¬± fl¬¬ı˛À¬ıÚ∑
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7.12  Î¬◊M¬ı˛˜±˘±

[A] (1) 7.1 Œ‡≈Úº

(2) 7.1.1 Œ‡≈Úº

(3) 7.2 Œ‡≈Úº

(4) 7.2.1 Œ‡≈Úº

(5) 7.9 ¤¬ı˛ (4) Œ‡≈Úº

[B] (1) ø˜|

(2) [fl¬] ¸•Û‘q¡ [‡] ’¸•Û‘q¡

(3) ŒÊ±Î¬ˇ

(4) ø˘ÀÚ±À˘ ◊̋fl¬

[C] (1) 7.3 Œ‡≈Úº

(2) 7.3.1 Œ‡≈Úº

(3) œ‚« ˙‘∫˘˚≈q¡ Ù¬…±øÈ¬ ’…±ø¸Î¬ › ø¢≠¸±¬ı˛À˘¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ Ê˘¸˝ Œ˚ ∆Ê¬ı Œ˚Ã·

[¤àÈ¬±¬ı˛] Î¬◊»¬Ûiß ˝˚˛ Ó¬±À¬ı˛ ø¢≠¸±¬ı˛±˝◊Î¬ ¬ıÀ˘º

Î¬◊±˝¬ı˛ÀÌ¬ı˛ ÊÚ… 7.5 Œ‡≈Úº

(4) ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ø¢≠¸±¬ı˛±˝◊Î¬ › ÊÀ˘¬ı˛ ø¬ıøflË¡˚˛±Àfl¬ ’±^«ø¬ıÀù≠¯∏Ì ¬ıÀ˘º øfl¬ôL≈√ é¬±À¬ı˛¬ı˛

Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ø¢≠¸±¬ı˛±˝◊ÀÎ¬¬ı˛ ’±^«ø¬ıÀù≠¯∏Ì fl¬¬ı˛À˘ ¸±¬ı±Ú Î¬◊»¬Ûiß ˝˚˛ ¬ıÀ˘ ¤˝◊ ø¬ıøflË¡˚˛±Àfl¬

¸±¬ı±Úœˆ¬¬ıÚ ø¬ıøflË¡˚˛± ¬ıÀ˘º

(5) 7.9 ¤¬ı˛ (6) Œ‡≈Úº

(6) 7.9 ¤¬ı˛ (8) Œ‡≈Úº

References :

(1) Organic Chemistry :—I. L. Finar Vol.-I & II;

(2) Advanced Organic Chemistry :—B. S. Bahl & A. Bahl.

(3) Organic Chemistry (Vol. I) :—S. M. Mukherjee, S. P. Singh & R. P. Kapoor.
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¤fl¡fl¡ 8 ¬ı˛„√√ø˙ä › ¬ı±øÌ«˙ (Paints and Varnishes)

·Í¬Ú

8.0 õ∂d¬±¬ıÚ±

Î¬◊ÀV˙…

8.1 ¬ı˛À„√√¬ı˛ õ∂À˚˛±Ê√Úœ˚˛ Î¬◊¬Û±√±Ú

8.2 ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ∆¬ıø˙©Ü…

8.3 ¬ı˛À„√√¬ı˛ fl¡Ó¬fl¡·≈ø˘ Ò˜«

8.4 ¬ı˛À„√√¬ı˛ Î¬◊¬Û±√±Ú › ˆ”¬ø˜fl¡±

8.5 ¬ı˛„√√ Î¬◊»¬Û±√Ú ¬ÛXøÓ¬

8.6 ˝◊√√˜±˘˙±Ú ¬ı˛„√√

8.6.1 ˝◊√√˜±˘˙±Ú ¬ı˛À„√√¬ı˛ Œ√±¯∏-·≈Ì

8.7 Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛„√√

8.8 ø¬Û·À˜KI◊

8.9 ¬ı±øÌ«̇

8.10 ˘…±fl¡±¬ı˛ › ¤Ú±À˜˘

8.11 ¬ı˛„√√ ˘±·±¬ı±¬ı˛ ¬ÛXøÓ¬¸˜”˝√√

8.12 Œ¬ÛKI◊ › ¬ı±øÌ«À˙¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

8.13 ˆ¬±¬ı˛ÀÓ¬¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂Ò±Ú ¬ı˛„√√ Î¬◊»¬Û±√fl¡ ¸—àÔ±¬ı˛ Ú±˜

8.14 ¸±¬ı̨±—˙

8.15 ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

8.16 Î¬◊M√√¬ı̨˜±˘±
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8.0  õ∂d¬±¬ıÚ±

¬ıÓ«¬˜±Ú ¸ˆ¬…Ó¬±˚˛ ¬ı˛À„√√¬ı˛ ·≈¬ı˛≈Q ’¬Ûø¬ı˛¸œ˜º õ∂±‰¬œÚ ‹øÓ¬˝√√±ø¸fl¡ ¬ı±Î¬ˇœ, ˜øµ¬ı˛, ˜¸øÊ√√ ¸—¬ı˛é¬ÀÌ

¬ı˛À„√√¬ı˛ ˆ”¬ø˜fl¡± ’Ú¶§œfl¡±˚«º ¬ı˛„√√ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ Î¬◊¬ÛÀ˚±ø·Ó¬± ≈√øÈ¬—(i) ¸—¬ı˛é¬Ì (ii) Œ¸Ãµ «̊ ¬ı‘øXº

¬ı˛„√√ (paint) ˝√√˘, ¸—¬ı˛é¬Ì › Œ¸Ãµ˚« ¬ı‘øX¬ı˛ Ó¬±ø·À√ ¬ı…¬ı˝‘√√Ó¬—¤fl¡øÈ¬ ’¶§26√ fl¡øÍ¬ÀÚ¬ı˛ ’Ô«±»

¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ Ó¬¬ı˛˘ ˜±Ò…À˜ õ∂˘øy¬ıÓ¬ ø˜|Ìº ø˜|ÀÌ¬ı˛ ŒÓ¬˘ ¬ı± Œ¬ı˛øÊ√Ú, ¬ıd≈¬¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ¤fl¡øÈ¬

’±¬ı¬ı˛Ìœ ’±d¬¬ı˛Ì ¸‘ø©Ü fl¡À¬ı˛, ¬ı˛?fl¡ ¬Û√±Ô« Œ¸˝◊√√ ’±d¬¬ı˛ÌÀfl¡ ¬ı˛„√√œÚ fl¡À¬ı˛ ¤¬ı— Œ¬ı˛øÊ√Ú fl¡Ó‘«¬fl¡ Ò‘Ó¬

Ô±Àfl¡º Î¬◊¡Z±˚˛œ ^±¬ıfl¡ ¬ı≈¬ı˛≈˙ ¡Z±¬ı˛± ˜±‡±ÀÚ±¬ı˛ Î¬◊¬Û˚≈q¡ ¸±fÓ¬± ¬ı˛„√√Àfl¡ õ∂√±Ú fl¡À¬ı˛º Ó¬¬ı˛˘ ˜±Ò…˜øÈ¬

’Ô«±» ŒÓ¬˘ ^≈Ó¬ Ê√±¬ı˛Ì, ¬ı˝≈√√À˚±Ê√Ú ¤¬ı— ¬ı±©Û±˚˛Ú õ∂øflË¡˚˛±¬ı˛ ¸±˝√√±À˚… ¬ıd≈¬¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ¤fl¡øÈ¬ ¬Û±Ó¬˘±

’±d¬¬ı˛Ì ∆Ó¬ø¬ı˛ fl¡À¬ı˛º fl¡‡Ú› fl¡‡Ú› ¬ı˛À„√√ ’±d¬¬ı˛Ì ·Í¬ÀÚ¬ı˛ Î¬◊ÀVÀ˙… Œ¬ı˛øÊ√Ú (resin)-› ¬ı…¬ı˝‘√√Ó¬

˝√√˚˛º Ó¬¬ı˛˘ ’—˙øÈ¬Àfl¡ ˜±Ò…˜ (vehicle) ¬ıÀ˘º Œ¬ı˛øÊ√Ú ¸±Ò±¬ı˛Ì ’ÀÔ« ¬ı±˝◊√√G¬±¬ı˛º ˜±Ò…À˜¬ı˛ ¤fl¡øÈ¬

’—˙ ŒÓ¬˘ (drying oil) ’¬Û¬ı˛ ’—˙ Î¬◊¡Z±˚˛œ ¡^±¬ıfl¡ (volatile solvent) Î¬◊¬Ûø¬ı˛Ó¬À˘¬ı˛ ’±d¬¬ı˛Ì,

¬ıd≈¬Àfl¡ Ê√˘¬ı±˚˛≈¬ı˛ õ∂Àfl¡±¬Û ŒÔÀfl¡ ¬ı˛é¬± fl¡À¬ı˛ ¤¬ı— ¬ı˛?fl¡ ¬Û√±Ô« Œ¸Ãµ˚« ¬ı‘øX fl¡À¬ı˛º

Î¬◊ÀV˙…  .

¤˝◊√√ ¤fl¡fl¡øÈ¬ Œ˘‡±¬ı˛ Î¬◊ÀV˙… ˝√√˘ ¬ı˛„√√ø˙ä › ¬ı±øÌ«˙ ¸y¬ıÀ&Ò ’±¬ÛÚ±¬ı˛ ¸˜…fl¡ ¬Ûø¬ı˛‰¬˚˛ ‚È¬±Úº

¤fl¡fl¡øÈ¬ ¬Û±ÀÍ¬¬ı˛ ¬Û¬ı˛ ’±¬ÛøÚ ˚± Ê√±ÚÀÓ¬ ¬Û±¬ı˛À¬ıÚ Œ¸·≈ø˘ ˝√√˘–

l ¬ı˛„√√ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛

l ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ∆¬ıø˙©Ü… ¤¬ı— ¬ı˛À„√√¬ı˛ Î¬◊À~‡À˚±·… Ò˜« øfl¡

l ¬ı˛À„√√¬ı˛ õ∂À˚˛±Ê√Úœ˚˛ Î¬◊¬Û±√±Ú › ˆ”¬ø˜fl¡± øfl¡

l øfl¡ˆ¬±À¬ı ¬ı˛„√√ Î¬◊»¬Û±√Ú fl¡¬ı˛± ˝√√˚˛

l ˝◊√√˜±˘˙±Ú ¬ı˛„√√ › Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√¬ı˛ ¬Û±Ô«fl¡… ¤¬ı— ¤À√¬ı˛ Œ√±¯∏-·≈Ì

l ø¬Û·À˜KI◊ › ¬ı±øÌ«˙ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±Á¡±˚˛ ¤¬ı— ¤À√¬ı˛ øfl¡Â≈√ Î¬◊√±˝√√¬ı˛Ì

l ŒÓ¬˘ ¬ı±øÌ«˙ › ø¶Ûø¬ı˛È¬ ¬ı±øÌ«À˙¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

l ˆ¬±¬ı˛ÀÓ¬¬ı˛ fl¡À˚˛fl¡øÈ¬ ¬ı˛„√√ Î¬◊»¬Û±√Ú ¸—àÔ±¬ı˛ Ú±˜
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8.1  ¬ı˛À„√√¬ı˛ õ∂À˚˛±Ê√Úœ˚˛ Î¬◊¬Û±√±Ú

¬ı˛À„√√¬ı˛ ˜”˘ Î¬◊¬Û±√±Ú ˝√√˘ ¬ı˛?fl¡ ¬Û√±Ô« (pigment)º ¤˝◊√√ ¬ı˛?fl¡ ¬Û√±Ô« ¸±Ò±¬ı˛ÌÓ¬ ’ÕÊ√¬ı Œ˚Ã·º

Ó¬À¬ı ∆Ê√¬ı Œ˚Ã·› ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ’^±¬ı… ∆Ê√¬ı ¬ı˛?fl¡ ¬Û√±Ô«Àfl¡ ŒÈ¬±Ú±¬ı˛ ¬ıÀ˘º ’…±˘≈ø˜øÚ˚˛±˜

˝√√±˝◊√√E'¬±˝◊√√Î¬, Œ¬ıø¬ı˛˚˛±˜ ¸±˘ÀÙ¬È¬ ¬ı± ˜±øÈ¬¬ı˛ ›¬Û¬ı˛ ’Ò–øé¬5 ∆Ê√¬ı ¬ı˛?fl¡ ¬Û√±Ô«Àfl¡ Œ˘fl¡ (lake)

¬ıÀ˘º ¬ı˛À„√√¬ı˛ √±˜ fl¡˜±ÀÓ¬ ¤¬ı— ¬ı˛„√√Àfl¡ ŒÈ“¬fl¡¸˝◊√√ fl¡¬ı˛ÀÓ¬ ’ÀÚfl¡ ¸˜˚˛ øÚø©ç¡˚˛ øÙ¬˘±¬ı˛ (filler) ¬ı±

ø¬ıd¬±¬ı˛fl¡ (extender) ¬Û√±Ô« ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º

8.2  ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ∆¬ıø˙©Ü…

(i) ¬ı˛À„√√¬ı˛ fl¡øÍ¬Ú fl¡Ì±·≈ø˘¬ı˛ Ò√ı—¸±Rfl¡ ’±À˘±fl¡¬ı˛øù¨Àfl¡ õ∂øÓ¬Ù¬˘Ú fl¡¬ı˛±¬ı˛ é¬˜Ó¬± Ô±fl¡± ¬ı±>Úœ˚˛º

¤ÀÓ¬ ¬ı˛À„√√¬ı˛ àÔ±ø˚˛Q ¬ı‘øX ¬Û±˚˛º

(ii) ¬ı˛?fl¡ ¬Û√±Ô« ’¶§26√ ˝√√›˚˛± ¬ı±>Úœ˚˛º

(iii) ¬ı˛?fl¡ ¬Û√±Ô« ¬ı˛±¸±˚˛øÚfl¡ˆ¬±À¬ı øÚø©ç¡˚˛ ˝√√›˚˛± Î¬◊ø‰¬Ó¬º ¤¬ı˛ Ù¬À˘› ¬ı˛À„√√¬ı˛ àÔ±ø˚˛Q ¬ı‘øX ¬Û±˚˛º

(iv) ¬ı˛?fl¡ ¬Û√±Ô« ø¬ı¯∏±q¡ ˝√√›˚˛± Î¬◊ø‰¬Ó¬ Ú˚˛º

(v) ¬ı˛?fl¡ ¬Û√±Ô«·≈ø˘¬ı˛ ’±d¬¬ı˛Ì ·Í¬Úfl¡±¬ı˛œ Î¬◊¬Û±√±Ú·≈ø˘¬ı˛ ¸ø˝√√Ó¬ Î¬◊M√√˜¬ı˛”À¬Û ø˜ø|Ó¬ ˝√√›˚˛±¬ı˛ é¬˜Ó¬±

Ô±fl¡± ¬ı±>Úœ ˛̊º

(vi) ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ˜”˘… ¸≈˘ˆ¬ ˝√√›˚˛± Î¬◊ø‰¬Ó¬º

8.3  ¬ı˛À„√√¬ı˛ fl¡Ó¬fl¡·≈ø˘ Ò˜«

(i) Î¬◊¬Ûø¬ı˛Ó¬˘ ’±¬ı¬ı˛Ì é¬˜Ó¬±

(ii) ’±fl¡¯∏«Ìœ˚˛ ¬ıÌ«

(iii) Ê√˘¬ı±˚˛≈¬ı˛ ’±flË¡˜Ì õ∂øÓ¬˝√√Ó¬ fl¡¬ı˛±¬ı˛ é¬˜Ó¬±

(iv) ŒÒÃÓ¬ ¸˝√√Ú é¬˜Ó¬±

(v) ¬ı±˝√√…À˙±ˆ¬± ¬ıX«Ú é¬˜Ó¬±

(vi) Ò±Ó≈¬¬ı˛ é¬˚˛ õ∂øÓ¬À¬ı˛±Òœ é¬˜Ó¬±
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8.4  ¬ı˛À„√√¬ı˛ Î¬◊¬Û±√±Ú › ˆ”¬ø˜fl¡±

Î¬◊¬Û±√±Ú ”̂¬ø˜fl¡±

1. ¬ı˛?fl¡ ¬Û√±Ô« ’±d¬¬ı˛ÌÀfl¡ Ò√ı—¸±Rfl¡ UV ’±À˘±¬ı˛ ’±flË¡˜Ì

ŒÔÀfl¡ ¬ı˛é¬± fl¡¬ı˛±, ’±d¬¬ı˛ÀÌ¬ı˛ ˙øq¡¬ı‘øX, Œ¸Ãµ˚«

¬ı‘øX, ¤Â√±Î¬ˇ± ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ Œ˚ ¸˜d¬ ·≈Ì Ô±fl¡±

√¬ı˛fl¡±¬ı˛ Œ¸·≈ø˘ ˝√√˘—’¶§26√Ó¬±, ’±¬ı¬ı˛Ì, é¬˜Ó¬±,

ŒÓ¬À˘¬ı̨ ¸Àe· ø˜|Ì é¬˜Ó¬±, ¬ı̨±¸±˚̨øÚfl¡ øÚø©ç¡˚̨Ó¬±,

¶§ä ø¬ı¯∏øflË¡˚˛± ¤¬ı— Ú…±˚… √±˜º

2. ø¬ıd¬±¬ı˛fl¡ ¬ı± øÙ¬˘±¬ı˛ ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ˜”˘… ˝}√√±¸ Ó¬»¸˝√√ ’±¬ı¬ı˛Ì é¬˜Ó¬±

¬ı‘øX, Ê√˘¬ı±˚˛≈¬ı˛ ’±flË¡˜Ì õ∂øÓ¬À¬ı˛±Ò ˝◊√√Ó¬…±ø√º

3. ’±d¬¬ı˛Ì ¸‘ø©Üfl¡±¬ı˛œ ¬Û√±Ô« – Œ˚˜Ú— ¤fl¡øÈ¬ ¸—¬ı˛é¬fl¡ ’±d¬¬ı˛Ì ·Í¬Ú¬ , ŒÓ¬À˘¬ı˛ Œé¬ÀS

ø˘Úø¸Î¬ ŒÓ¬˘, ¸˚˛±ø¬ıÚ ŒÓ¬˘, ˘…±ÀÈ¬'¬, Ê√±¬ı˛Ì ¤¬ı— ¬ı ≈̋√√À˚±Ê√Ú õ∂øflË¡ ˛̊±¬ı˛ ¸±˝√√±À˚… ’±d¬¬ı˛Ì

˝◊√√˜±˘˙±Ú, Œ¬ı˛øÊ√Ú ˝◊√√Ó¬…±ø√º ·øÍ¬Ó¬ ˝√√˚˛º ’±d¬¬ı˛Ì ·Í¬Ú ¬ı…øÓ¬À¬ı˛Àfl¡ ¬ı˛?fl¡

¬Û√±Ô« ¬ıd≈¬¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ’±È¬Àfl¡ Ô±fl¡ÀÓ¬ ¬Û±À¬ı˛

Ú±º

4. øÔÚ±¬ı˛ – ’…±ø˘ÀÙ¬øÈ¬fl¡ ˝√√±˝◊√√ÀE±fl¡±¬ı«Ú, ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ õ∂˘y¬ıÚ, ’±d¬¬ı˛Ì ¸‘ø©Üfl¡±¬ı˛œ

Ú…±¬ÛƒÔ±, ’Ú…±Ú… Œ¬ÛÀ√∏C±ø˘˚˛±˜ ’—˙ ¬Û√±ÀÔ«¬ı˛ ^¬ıÌ õ∂d≈¬Ó¬ fl¡¬ı˛±¬ı˛ Ê√Ú… ¤¬ı— ‚Ú

¬Û±Ó¬ÚÊ√±Ó¬ ¬Û√±Ô«, È¬±¬ı˛À¬ÛÚÈ¬±˝◊√√Ú, ¬ı˛„√√Àfl¡ ¬Û±Ó¬˘± fl¡¬ı˛±¬ı˛ Ê√Ú…º

Î¬±˝◊√√À¬ÛøKI◊Ú, È¬˘≈˝◊√√Ú › Ê√±˝◊√√ø˘Úº

5. E±˚˛±¬ı˛ – Œfl¡±¬ı±åÈ¬ (Co), ˜…±e·±øÚÊ√ ’±d¬¬ı˛Ì ·Í¬Ú Q¬ı˛±ø∞´Ó¬ fl¡¬ı˛±º

(Mn), Œ˘Î¬ (Pb), ¸±¬ı±Úº

6. ’…±øKI◊ø¶®øÚ— ¤ÀÊ√KI◊ – ¬Ûø˘ ˝√√±˝◊√√Eø'¬ ¬ı˛„√√ fl¡¬ı˛±¬ı˛ ¬Û”À¬ı« ¬ı≈¬ı˛≈À˙ ’±d¬¬ı˛Ì ¸‘ø©Ü Œ¬ı˛±Ò

ŒÙ¬Ú˘º fl¡¬ı˛±º

7. õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛ – √∏C±˝◊√√øÙ¬Ú±˝◊√√˘ Ù¬¸ÀÙ¬È¬, ’±d¬¬ı˛ÀÌ øàÔøÓ¬àÔ±¬Ûfl¡Ó¬± √±Ú, [˚±ÀÓ¬ ’±d¬¬ı˛ÀÌ

Î¬±˝◊√√ø¬ıÎ¬◊È¬±˝◊√√Ú˘˘ Ô…±À˘È¬, fl¡…±àÈ¬¬ı˛ ’À˚˛˘º Ù¬±È¬˘ Ú± ÒÀ¬ı˛]º

8. Œ¬ı˛øÊ√Ú – øˆ¬Ú±˝◊√√˘ ’…±ø¸ÀÈ¬È¬, ø¬ıÎ¬◊È¬±Î¬±˝◊√√Ú ŒÓ¬˘ ˜±Ò…˜ ¬ı˛À„√√ õ∂À ˛̊±Ê√Úœ ˛̊ Ú ˛̊º Ê√˘ ˜±Ò…˜

àÈ¬±˝◊√√ø¬ı˛Ú ¬Ûø˘˜±¬ı˛ ¬ı˛À„√√ ’±d¬¬ı˛Ì ¸‘ø©Ü¬ı˛ Ê√Ú… õ∂À˚˛±Ê√Úº
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8.5  ¬ı˛„√√ Î¬◊»¬Û±√Ú ¬ÛXøÓ¬

¬ı˛„√√ Î¬◊»¬Û±√ÀÚ ¸¬ı ¤fl¡fl¡ õ∂øflË¡˚˛±¬ı˛ ¸±˝√√±˚… ŒÚ›˚˛± ˝√√˚˛º Œfl¡±Ú ø¬ıøflË¡˚˛± ¸—‚øÈ¬Ó¬ ˝√√˚˛ Ú±º ¬ı˛À„√√¬ı˛

fl¡±¬ı˛‡±Ú±˚˛ ˚La¸7¡¡¡± ‰¬±¬ı˛øÈ¬ Ó¬˘±˚˛ ø¬ıÚ…d¬ Ô±Àfl¡º ¤¬ı˛ fl¡±¬ı˛Ì ˝√√˘—Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ àÔ±Ú±z¬À¬ı˛¬ı˛ Ê√Ú…

’øˆ¬fl¡¯∏«Àfl¡ fl¡±ÀÊ√ ˘±·±ÀÚ±º Ù¬À˘ ˙øq¡ ‡¬ı˛‰¬ Ó¬Ô± ¬ı…˚˛ fl¡˜ ˝√√˚˛º Î¬◊¬Û±√±Ú·≈ø˘ ’Ô«±» (i) ¬ı˛?fl¡

¬Û√±Ô«, (ii) ˜±Ò…˜ ŒÓ¬˘, (iii) øÔÚ±¬ı˛, (iv) õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛ ‰¬±¬ı˛Ó¬˘±˚˛ Ê√ÀÎ¬ˇ± fl¡¬ı˛± ˝√√˚˛º øÓ¬ÚÓ¬˘±˚˛

¤fl¡øÈ¬ ø˜'¬±À¬ı˛ Î¬◊¬Û±√±Ú·≈ø˘Àfl¡ ’±À˘±Î¬ˇÀfl¡¬ı˛ ¸±˝√√±À˚… Î¬◊M√√˜¬ı˛”À¬Û ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ¬ı˘ ø˜À˘

‰”¬Ì« fl¡¬ı˛± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ Œ√±Ó¬˘±˚˛ ¤fl¡øÈ¬ ø˜'¬±À¬ı˛ øÔÚ±¬ı˛ ø˜ø|Ó¬ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— ¸Àe· õ∂À˚˛±Ê√Ú

˝√√À˘ ’±À˜Ê√ fl¡±¬ı˛fl¡ (tinting agent) Œ˚±· fl¡¬ı˛± ˝√√˚˛º øÙ¬ø˘— ¬ı± ˆ¬¬ı˛Ì Œ˜ø˙ÀÚ øÚÀ˚˛ ˚±›˚˛±¬ı˛

’±À· ¬ı˛„√√Àfl¡ Î¬◊M√√˜¬ı˛”À¬Û ŒÂ“√Àfl¡ ŒÚ›˚˛± ˝√√˚˛º ¤¬ı˛¬Û¬ı˛ Œfl¡ÃÈ¬±˚˛ ˆ¬À¬ı˛ ˜≈‡ ¬ı&Ò fl¡À¬ı˛ Œ˘À¬ı˘ ’±È¬Àfl¡

¬ı±Ê√±À¬ı˛ Â√±Î¬ˇ± ˝√√˚˛º

8.6  ˝◊√√˜±˘˙±Ú ¬ı˛„√√

˝◊√√˜±˘˙±˘ ¬ı˛„√√ ˝√√˘ ¤fl¡øÈ¬ ˝◊√√˜±˘˙±Úº ¸±Ò±¬ı˛ÌÓ¬– ˝◊√√˜±˘˙±Ú ∆Ó¬ø¬ı˛ ˝√√˚˛ ≈√øÈ¬ Î¬◊¬Ûfl¡¬ı˛Ì ø√À˚˛º

¤fl¡øÈ¬ Î¬◊¬Ûfl¡¬ı˛ÀÌ¬ı˛ õ∂fl‘¡øÓ¬ Ê√˘œ˚˛ ’¬Û¬ı˛ Î¬◊¬Ûfl¡¬ı˛ÀÌ¬ı˛ õ∂fl‘¡øÓ¬ ∆Ó¬˘±q¡ (oily). ˝◊√√˜±˘˙±Ú ¬ı˛À„√√¬ı˛ Œé¬ÀS

øÚ¬ı˛ø¬ıø26√iß ˜±Ò…˜ ¬ı± øÔÚ±¬ı˛ ˝√√˘ Ê√˘º ¤˝◊√√ ¬ı˛À„√√ Ê√˘ Ô±fl¡±˚˛ ˝◊√√˜±˘˙±Ú ·Í¬ÀÚ¬ı˛ ¤fl¡øÈ¬ ˙Ó«¬ ¬Û”ø¬ı˛Ó¬

õ∂¬ı±˝√√ Ó¬±ø˘fl¡±

4Ô« Ó¬˘

3 ˛̊ Ó¬˘

2 ˛̊ Ó¬˘

ˆ”¬ø˜ Ó¬˘

¬ı̨?fl¡ ¬Û√±Ô« øÔÚ±¬ı̨ ˜±Ò…˜ õ≠±øàÈ¬¸± ◊̋√√Ê√±¬ı̨

ø˜'¬±¬ı̨

¬ı˘ ø˜˘

øÔÚ±¬ı˛ Œ˜˙±ÀÚ±

øÙ¬ø˘— Œ˜ø˙Ú
[Œfl¡ÃÈ¬±˚˛ ¬ı˛„√√ ˆ¬øÓ«¬]

ø¬ıøflË¡À˚±·…
¬ı˛À„√√¬ı˛ Œfl¡ÃÈ¬±



145

˝√√˚˛º ˝◊√√˜±˘˙±˘ ·Í¬ÀÚ¬ı˛ ’¬Û¬ı˛ ˙Ó«¬ ¬Û”¬ı˛Ì fl¡À¬ı˛ fl‘¡øS˜ Œ¬ı˛øÊ√Úº fl‘¡øS˜ Œ¬ı˛øÊ√Ú ¤‡±ÀÚ ’±d¬¬ı˛Ì

¸‘ø©Üfl¡±¬ı˛œ Î¬◊¬Û±√±Ú ¤¬ı— ø¬ıd‘¬Ó¬ ˜±Ò…˜º Œ¬ı˛øÊ√ÀÚ¬ı˛ ¸Àe· E±˝◊√√— ’À˚˛˘ ¬ı± ˙≈©®±˚˛Ú ŒÓ¬˘› ¬ı…¬ı˝‘√√Ó¬

√̋√̊ ˛º ¤Â√±Î¬ˇ± ◊̋√√̃ ±˘˙±Ú ¬ı˛À„√√ ø¬ıd¬±¬ı˛fl¡ ¬Û√±Ô«, ¬ı˛?fl¡ ¬Û√±Ô«, ◊̋√√̃ ±˘˙±Úfl¡±¬ı˛fl¡ ¬Û√±Ô«, øàÔøÓ¬fl¡±¬ı˛fl¡ ¬Û√±Ô«,

E±˚˛±¬ı˛, ŒÙ¬ÚøÚ¬ı±¬ı˛fl¡ ¬Û√±Ô« ¤¬ı— ¸—¬ı˛é¬fl¡ ¬Û√±Ô« ˝◊√√Ó¬…±ø√› ø˜ø|Ó¬ Ô±Àfl¡º

8.6.1 ˝◊√√˜±˘˙±Ú ¬ı˛À„√√¬ı˛ Œ√±¯∏-·≈Ì

·≈Ì –

(i) ¤ ◊̋√√ ¬ı˛À„√√¬ı˛ ¤fl¡øÈ¬ Î¬◊¬Û±√±Ú Ê√˘ ˚± ¸d¬± ¤¬ı— ¸˝√√Ê√˘ˆ¬…º

(ii) Œfl¡±Ú ø¬ı¯∏±q¡ ¬ı±©Û ¬ı± Ó¬œ¬ıË ·&Ò ˙≈©®±˚˛ÀÚ ¸‘ø©Ü ˝√√˚˛ Ú±º

(iii) ’±·≈Ú ˘±·±¬ı˛ ˆ¬˚˛ ŒÚ˝◊√√º

(iv) ¸˝√√ÀÊ√ ¬ı≈¬ı˛≈˙ ø√À˚˛ ˘±·±ÀÚ± ˚±˚˛º

(v) ^≈Ó¬ ˙≈©®±˚˛Ú [≈√í Œfl¡±È¬ ¤fl¡ø√ÀÚ ˘±·±ÀÚ± ˚±˚˛]º

(vi) ’±^« Î¬◊¬Ûø¬ı˛Ó¬À˘ õ∂À˚˛±·é¬˜º

(vii) ≈̧̆ ˆ¬º

Œ√±¯∏ –

(i) ˝◊√√˜±˘˙±Úfl¡±¬ı˛fl¡ ¬Û√±Ô« › øàÔøÓ¬fl¡±¬ı˛fl¡ ¬Û√±Ô« ¬ı…¬ı˝√√±¬ı˛ ’¬Ûø¬ı˛˝√√±˚«…º

(ii) Î¬◊»¬Û±√Ú ¬ÛXøÓ¬ øfl¡Â≈√È¬± Ê√øÈ¬˘º

(iii) àÔ±ø˚˛Q øÚfl‘¡©ÜÓ¬¬ı˛º

(iv) Î¬◊M√√±¬Û ¤¬ı— Ó≈¬¯∏±À¬ı˛ ¸—À¬ı√Ú˙œ˘º

(v) ¸ø26√^ ’±d¬¬ı˛Ì ·Í¬Úº

(vi) ’±¬ı˝√√±› ˛̊±¸˝√√Ó¬± øÚfl‘¡©Üº

8.7  Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛„√√ (Latex Paint)

øÍ¬fl¡ˆ¬±À¬ı ¬ı˘À˘ Latex emulsion paint ¬ı± emulsion polymerised paint ¬ı˘ÀÓ¬ ˝√√ ˛̊º

’Ô«±» ŒÓ¬˘ Ê√À˘¬ı˛ ˝◊√√˜±˘˙±ÀÚ ¤fl¡øÈ¬ fl‘¡øS˜ ¬Ûø˘˜±¬ı˛ ˜”˘Ó¬– thermoplastic ¬Ûø˘˜±¬ı˛ ’±d¬¬ı˛Ì

¸‘ø©Üfl¡±¬ı˛œ ¬Û√±Ô« ø˝√√¸±À¬ı ˚‡Ú ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛ Ó¬‡Ú ¬ı˛À„√√¬ı˛ Ú±˜ ˝√√˚˛ Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛„√√º
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Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√¬ı˛ ¸≈ø¬ıÒ± –

(i) Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛„√√ õ∂±˚˛ ·&Ò˝√√œÚ

(ii) ‰¬±¬ı˛ ‚∞I◊± ¬ÛÀ¬ı˛˝◊√√ ’±¬ı˛ ¤fl¡ Œfl¡±È¬ ¤˝◊√√ ¬ı˛„√√ ˘±·±ÀÚ± ˚±˚˛

(iii) ¤˝◊√√ ¬ı˛À„√√¬ı˛ ’±d¬¬ı˛Ì Ê√˘ ø√À˚˛ Ò≈À˚˛ ¬Ûø¬ı˛©®±¬ı˛ fl¡¬ı˛± ¤˜Úøfl¡ ¬ı˛·ÀÎ¬ˇ ŒÒ±˚˛±› ¸yˆ¬¬ıº

Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√¬ı˛ ’¸≈ø¬ıÒ± –

Œ˙±¯∏fl¡Ó¬˘ Œ˚˜Ú õ≠±àÈ¬±¬ı˛, ø¸À˜KI◊, ˝◊√√ÀÈ¬¬ı˛ ·“±ÔøÚ ¤·≈ø˘ÀÓ¬ Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√¬ı˛ ¸—˘¢üÓ¬±¬ı˛ Œfl¡±Ú

’¸≈ø¬ıÒ± ŒÚ˝◊√√º øfl¡z≈¬ ˜¸‘Ì Ó¬˘ ˝√√À˘ ¸—˘¢üÓ¬±¬ı˛ ’¸≈ø¬ıÒ± Œ√‡± Œ√˚˛ Œ˚˜Ú Ó¬˘ ˚ø√ ∆Ó¬˘±q¡

¬ı± powdery ˝√√ ˛̊º

¤˝◊√√ ¸—˘¢üÓ¬±¬ı˛ ’¸≈ø¬ıÒ± ”√¬ı˛ fl¡¬ı˛±¬ı˛ Ê√Ú… ¤¬ı— Î¬◊ißÓ¬ Ê√˘À¬ı˛±Òœ Ò˜« ’±À¬ı˛±¬Û fl¡¬ı˛±¬ı˛ Ê√Ú…

Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√ ’…±˘øfl¡Î¬ Œ¬ı˛øÊ√Ú (alkyd resin) ˝◊√√˜±˘˙±Ú Œ˚±· fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛º øfl¡z≈¬ ¤˝◊√√

Î¬◊ißÓ¬ Ò˜« ¬Û±›˚˛±¬ı˛ Ê√Ú… Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ alkyd resin ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√˚˛ ˚±¬ı˛ Ù¬À˘ ’±¬ı±¬ı˛

’Ú… ’¸≈ø¬ıÒ± Œ√‡± Œ√˚˛ Œ˚˜Ú ¬ı˛?fl¡ ¬Û√±Ô« Œ¬ı˙œ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛ÀÓ¬ ˝√√˚˛ ¤¬ı— ¬ı˛À„√√¬ı˛ é¬±¬ı˛ ¸˝√√Ú

é¬˜Ó¬± fl¡À˜ ˚±˚˛, Ù¬À˘ ÚÓ≈¬Ú õ≠±àÈ¬±¬ı˛-¤ ˘±·±ÀÚ± ¸yˆ¬¬ı ˝√√˚˛ Ú± ¤¬ı— ¬ı≈¬ı˛≈˙ ø√À˚˛ ˘±·±ÀÚ±¬ı˛›

’¸≈ø¬ıÒ± ˝√√˚˛ ¤¬ı— ¬ı˛„√√ ·&Ò˝√√œÚ Ô±Àfl¡ Ú±º

8.8  ø¬Û·À˜KI◊ (Pigment)

ø¬Û·À˜KI◊ ø¬ıøˆ¬iß ¬ı˛À„√√¬ı˛ ˝√√ÀÓ¬ ¬Û±À¬ı˛º Œ˚˜Ú, ¸±√±—Œ˝√√±˚˛±˝◊√√È¬ Œ˘Î¬ (PbO); øÊ√efl¡ Œ˝√√± ˛̊± ◊̋√√È¬

(ZnO), ø˘ÀÔ±ÀÙ¬±Ú, È¬±˝◊√√ÀÈ¬øÚ˚˛±˜ Î¬±˝◊√√’'¬±˝◊√√Î¬ (TiO2)

˘±˘—Œ¬ı˛Î¬ Œ˘Î¬ (Pb3O4), ŒflË¡±˜ Œ¬ı˛Î¬ [’±˚˛¬ı˛Ì ’'¬±˝◊√√Î¬ (Fe2O3)]

Úœ˘—õ∂≈ø˙˚˛±Ú ¬ıv≈, ’±å√∏C±À˜ø¬ı˛Ú

˝√√ ≈̆√—ŒflË¡±˜ ◊̋√√À ˛̊À˘±

¸¬ı≈Ê√—ŒflË¡±ø˜ ˛̊±˜ ’'¬± ◊̋√√Î¬ (Cr2O3)

fl¡±À˘±—fl¡±¬ı«Ú ¬ıv…±fl¡, ¢∂±Ù¬±˝◊√√È¬
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8.9  ¬ı±øÌ«˙ (Varnish)

Œfl¡±Ú ˙≈©®fl¡±¬ı˛œ ŒÓ¬À˘ Œfl¡±Ú õ∂±fl‘¡øÓ¬fl¡ ¬ı± fl‘¡øS˜ Œ¬ı˛øÊ√ÀÚ¬ı˛ fl¡˘˚˛Î¬œ˚˛ ^¬ıÌÀfl¡ ¬ı±øÌ«˙ ¬ıÀ˘º

Œfl¡±Ú Î¬◊¬Û˚≈q¡ Ó¬À˘ ˝◊√√˝√√±Àfl¡ õ∂À˚˛±· fl¡¬ı˛À˘ ˝◊√√˝√√± ¬ı±©Ûœˆ¬¬ıÚ, Ê√±¬ı˛Ì › ¬Ûø˘˜±¬ı˛ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜

‹ Ó¬˘Àfl¡ é¬˚˛ ŒÔÀfl¡ ¬ı˛é¬± fl¡À¬ı˛› Î¬◊˝√√±¬ı˛ Œ¸Ãµ˚« ¬ı‘øX fl¡À¬ı˛º

¬ı±øÌ«À˙ ‰¬±¬ı˛øÈ¬ Î¬◊¬Û±√±Ú Ô±Àfl¡º ˚Ô±—Œ¬ı˛øÊ√Ú, ˙≈©®fl¡±¬ı˛œ ŒÓ¬˘, ^±¬ıfl¡ ¬ı± øÔÚ±¬ı˛ › E±˚˛±¬ı˛º

Œ¬ı˛øÊ√Ú—fl¡øÍ¬Ú ¬ı± ’X«fl¡øÍ¬Ú ’øÚ˚˛Ó¬±fl¡±¬ı˛ õ∂±fl‘¡øÓ¬fl¡ ¬ı± fl‘¡øS˜ ∆Ê√¬ı ¬Û√±Ô«º Œ˚˜Ú,

õ∂±fl‘¡øÓ¬fl¡—Œ˙˘…±fl¡, Œ¬ı˛øÊ√Ú [¬Û±˝◊√√Ú ·±Â√ ŒÔÀfl¡ õ∂±5], Œfl¡±¬Û±˘, ˜…±øÚ˘± ˝◊√√Ó¬…±ø√º

fl‘¡øS˜— ◊̋√√Î¬◊ø¬ı̨˚̨±, Ù¬¬ı̨˜…±˘øÎ¬ √̋√± ◊̋√√Î¬ Œ¬ı̨øÊ√Ú, ŒÙ¬Ú˘-Ù¬¬ı̨˜…±˘øÎ¬ √̋√± ◊̋√√Î¬ Œ¬ı̨øÊ√Ú, ¬Ûø˘àÈ¬± ◊̋√√ø¬ı̨Ú ◊̋√√Ó¬…±ø√º

ÚœÀ‰¬ ¤ ◊̋√√ Œ¬ı˛øÊ√Ú·≈ø˘¬ı˛ ¬ı˛±¸± ˛̊øÚfl¡ ·Í¬Ú Î¬◊À~‡ fl¡¬ı˛± ˝√√˘ –

(1) ˝◊√√Î¬◊ø¬ı˛˚˛±-Ù¬¬ı˛˜…±˘øÎ¬˝√√±˝◊√√Î¬ Œ¬ı˛øÊ√Ú –

◊̋√√Î¬◊ø¬ı̨˚̨±
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(2) ŒÙ¬Ú˘-Ù¬¬ı˛̃ …±˘øÎ¬˝√√± ◊̋√√Î¬ Œ¬ı˛øÊ√Ú –

(3) ¬Ûø˘àÈ¬± ◊̋√√ø¬ı˛Ú Œ¬ı˛øÊ√Ú –

˙≈©®fl¡±¬ı˛œ ŒÓ¬˘—Œ˚˜Ú øÓ¬ø¸¬ı˛ ŒÓ¬˘, ¸˚˛±ø¬ıÚ ŒÓ¬˘, ’Ú±^« fl¡…±àÈ¬¬ı˛ ŒÓ¬˘ ˝◊√√Ó¬…±ø√º

øÔÚ±¬ı˛—Œ˚˜Ú, È¬±¬ı˛À¬ÛÚÈ¬±˝◊√√Ú, Œfl¡À¬ı˛±ø¸Ú, ˝◊√√Ô±˝◊√√˘ ’…±˘Àfl¡±˝√√˘, ’…±ø¸ÀÈ¬±Ú ˝◊√√Ó¬…±ø√º

E± ˛̊±¬ı˛— ◊̋√√̋ √√± ≈̇©®œfl¡¬ı˛ÀÌ¬ı˛ ·øÓ¬ ¬ı‘øX fl¡À¬ı˛º Œ˚˜Ú, Œ˘Î¬, Œfl¡±¬ı±åÈ¬ ¤¬ı— ˜…±e·±ÚœÊ√ ø˘ÀÚ±ø˘À ˛̊È¬
¬ı± Ú…±¬ÛøÔÀÚÈ¬ ˝◊√√Ó¬…±ø√º

¬ı±øÌ«˙ ≈√˝◊√√ õ∂fl¡±¬ı˛º ˚Ô±—ŒÓ¬˘ ¬ı±øÌ«˙ › ø¶Ûø¬ı˛È¬ ¬ı±øÌ«˙º

ŒÙ¬Ú˘ Ù¬¬ı˛̃ …±˘øÎ¬˝√√± ◊̋√√Î¬

àÈ¬± ◊̋√√ø¬ı̨Ú ¬Ûø˘àÈ¬± ◊̋√√ø¬ı̨Ú
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ŒÓ¬˘ ¬ı±øÌ«˙ – ŒÓ¬˘ ¬ı±øÌ«À˙ ¤fl¡øÈ¬ ˙≈©®fl¡±¬ı˛œ ŒÓ¬˘ › Î¬◊¡Z±˚˛œ ^±¬ıfl¡ [Œ˚˜Ú È¬±¬ı˛À¬ÛÚÈ¬±˝◊√√Ú]
¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ ¬ı±øÌ«˙ ˙≈©® ˝√√ÀÓ¬ ’ÀÚfl¡È¬± ¸˜˚˛ [õ∂±˚˛ 24 ‚∞I◊±] ŒÚ˚˛, Ó¬À¬ı ˝◊√√˝√√± ˙q¡
≈√…øÓ¬˚≈q¡, ŒÈ¬fl¡¸˝◊√√ ’±d¬¬ı˛Ì ¸‘ø©Ü fl¡À¬ı˛º

ø¶Ûø¬ı˛È¬ ¬ı±øÌ«˙ – ø¶Ûø¬ı˛È¬ ¬ı±øÌ«À˙ ¸•Û”Ì« Î¬◊¡Z±˚˛œ ^±¬ıfl¡ Œ˚˜Ú, ’…±˘Àfl¡±˝√√˘ ¬ı± ˝◊√√Ô±¬ı˛ ¬ı…¬ı˝√√±¬ı˛
fl¡¬ı˛± ˝√√˚˛º ¤˝◊√√ ¬ı±øÌ«˙ ‡≈¬ı ^≈Ó¬ ˙≈©® ˝√√˚˛ ¤¬ı— Î¬◊»¬Ûiß ’±d¬¬ı˛ÌøÈ¬ ˆ¬e·≈¬ı˛ ˝√√˚˛, Ù¬À˘ ˝◊√√˝√√± ¸˝√√ÀÊ√˝◊√√
’±¬ı˝√√±›˚˛± ¡Z±¬ı˛± ’±flË¡±z¬ ˝√√˚˛ › ŒÙ¬ÀÈ¬ ˚±˚˛º

¬ı±øÌ«˙ fl¡±ÀÍ¬¬ı˛ ’±¸¬ı±¬ı¬ÛÀS¬ı˛ Î¬◊¬Û¬ı˛ ¸¬ı˛±¸ø¬ı˛ ¬ı± Œ¬ÛKI◊ fl¡¬ı˛±¬ı˛ ¬Û¬ı˛ Î¬◊˝√√±¬ı˛ fi8˘… ¬ı‘øX fl¡¬ı˛±¬ı˛
Ê√Ú… ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛º

¤fl¡øÈ¬ ˆ¬±˘ ¬ı±øÌ«À˙¬ı˛ øÚ•ßø˘ø‡Ó¬ ∆¬ıø˙©Ü…·≈ø˘ Ô±fl¡± õ∂À˚˛±Ê√Ú –

¬ı±øÌ«˙ õ∂À˚˛±À·¬ı˛ ¬Û¬ı˛

[fl¡] Ó¬À˘¬ı˛ Î¬◊¬Û¬ı˛ ˝◊√√˝√√±¬ı˛ ^≈Ó¬ Â√øÎ¬ˇÀ˚˛ ¬ÛÎ¬ˇ± › ˙≈øfl¡À˚˛ ˚±›˚˛± Î¬◊ø‰¬Ó¬

[‡] Ó¬À˘¬ı˛ Î¬◊¬Û¬ı˛ Ú¬ı˛˜, àÔ±˚˛œ, øàÔøÓ¬àÔ±¬Ûfl¡ ’±¬ı¬ı˛Ì ¸‘ø©Ü ˝√√›˚˛± Î¬◊ø‰¬Ó¬

[·] Î¬◊8˘, ≈√…øÓ¬˜˚˛ ’±¬ı¬ı˛Ì ·øÍ¬Ó¬ ˝√√›˚˛± Î¬◊ø‰¬Ó¬ ¤¬ı— ’±¬ı˝√√±›˚˛±¬ı˛ ¸—¶ÛÀ˙«› Œ˚Ú ¬ı˛— ˝√√±{√®±
¬ı± ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ Ú± ˝√√˚˛º

[‚] ¬ı˛„√√ Œ˚Ú fl≈“¡‰¬Àfl¡ ¬ı± ŒÙ¬ÀÈ¬ Ú± ˚± ˛̊ ’Ô«±» Î¬◊̄ ∏ÆÓ¬± ¬Ûø¬ı˛¬ıÓ«¬ÀÚ Ó¬À˘¬ı˛ ¸—Àfl¡±‰¬Ú ¬ı± õ∂¸±¬ı˛ÀÌ¬ı˛
¸Àe· ’±¬ı¬ı˛ÌøÈ¬› Œ˚Ú ¸˜ˆ¬±À¬ı ¸efl≈¡ø‰¬Ó¬ ¬ı± õ∂¸±ø¬ı˛Ó¬ ˝√√˚˛º

8.10  ˘…±fl¡±¬ı˛ › ¤Ú±À˜˘

¤·≈ø˘ ø¶Ûø¬ı˛È¬ ¬ı±øÌ«˙ ¢∂≈À¬Û¬ı˛ ˜ÀÒ… ¬ÛÀÎ¬ˇº ø¶Ûø¬ı˛È¬ ¬ı±øÌ«˙ Œ˚˜Ú ¶§26√ ˘…±fl¡±¬ı˛ ˝√√˘ ’¶§26√
¬ı± ¬ı˛„√√œÚº ˘…±fl¡±À¬ı˛¬ı˛ ˜ÀÒ… Œ¸˘≈À˘±Ê√ Œ¬ı˛øÊ√Ú [Œ˚˜Ú Ú±˝◊√√À√∏C±À¸˘≈À˘±Ê√, Œ¸˘≈À˘±Ê√ ’…±ø¸ÀÈ¬È¬,
˝◊√√Ô±˝◊√√˘ Œ¸˘≈À˘±Ê√], õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛, ^±¬ıfl¡ › ¬ı˛„√√ fl¡¬ı˛±¬ı˛ ¬Û√±Ô« Ô±Àfl¡º

¤Ú±À˜À˘¬ı˛ ˜ÀÒ… ’…±˘øfl¡Î¬ Œ¬ı˛øÊ√Ú ¬ı± ¬ı˛„√√˚≈q¡ ¬ı±øÌ«˙ Ô±Àfl¡º ’…±˘øfl¡Î¬ ¤Ú±À˜˘ fl¡±ÀÍ¬¬ı˛
øˆ¬Ó¬À¬ı˛¬ı˛ ø√Àfl¡ ¬ı˛„√√ fl¡¬ı˛±¬ı˛ Ê√Ú… Œ¬ı˙œ Î¬◊¬ÛÀ˚±·œº

8.11  ¬ı˛„√√ ˘±·±¬ı±¬ı˛ ¬ÛXøÓ¬¸˜”˝√√

(i) ¬ı≈¬ı˛≈˙ ø√À˚˛

(ii) Œ¶x fl¡À¬ı˛

(iii) Î≈¬ø¬ıÀ ˛̊

(iv) È¬±y¬ıø˘— (tumbling) ¬ÛøXÀÓ¬
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Œ¶x fl¡À¬ı˛ ¬ı˛„√√ fl¡¬ı˛À˘ Î¬◊¬Ûø¬ı˛Ó¬˘ ‡≈¬ı ˜¸‘Ì ˝√√˚˛ øfl¡z≈¬ ¬ı˛„√√ Œ¬ı˙œ ‡¬ı˛‰¬ ˝√√˚˛º ¬Ûø¬ı˛À¬ı˙ ”√ø¯∏Ó¬
fl¡À¬ı˛º Î≈¬ø¬ıÀ˚˛ ¬ı˛„√√ fl¡¬ı˛À˘ Î¬◊¬Ûø¬ı˛Ó¬˘ ’˜¸‘Ì › Î¬◊“‰≈¬-Úœ‰≈¬ ˝√√˚˛º È¬±y¬ıø˘— ¬ÛXøÓ¬ÀÓ¬ ¸±Ò±¬ı˛ÌÓ¬– é≈¬^
fl¡±ÀÍ¬¬ı˛ ^¬ı…±ø√ ¬ı˛„√√ fl¡¬ı˛ÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¤fl¡øÈ¬ ø¬ÛÀ¬ÛÀÓ¬ (barrel) ¬ı˛„√√ › é≈¬^ ¬ıd≈¬·≈ø˘ øÚÀ ˛̊
ø¬ÛÀ¬ÛøÈ¬ Œ‚±¬ı˛±ÀÚ± ˝√√˚˛º Ù¬À˘ é≈¬^ ¬ıd≈¬·≈ø˘¬ı˛ Î¬◊¬Ûø¬ı˛Ó¬À˘ ¬ı˛À„√√¬ı˛ ’±d¬¬ı˛Ì ¸‘ø©Ü ˝√√˚˛º ¬ıd≈¬·≈ø˘ Œ√∏CÀÓ¬
˙≈©® fl¡¬ı˛± ˝√√˚˛º

8.12  Œ¬ÛKI◊ › ¬ı±øÌ«À˙¬ı˛ ˜ÀÒ… ¬Û±Ô«fl¡…

Î¬◊¬Û±√±Ú ”̂¬ø˜fl¡±

1. ˝◊√√˝√√± ˙≈©®fl¡±¬ı˛œ ŒÓ¬À˘ ø¬Û·À˜ÀKI◊¬ı˛ 1. ˝◊√√˝√√± ˙≈©®fl¡±¬ı˛œ ŒÓ¬À˘ Œ¬ı˛øÊ√ÀÚ¬ı˛ fl¡˘˚˛Î¬œ˚˛

õ∂̆ y¬ıÚº ^¬ıÌº

2. Ó¬À˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ õ∂˚≈q¡ Œ¬ÛKI◊ ÒœÀ¬ı˛ ÒœÀ¬ı˛ 2. Ó¬À˘¬ı˛ Î¬◊¬Û¬ı˛ õ∂À˚˛±· fl¡¬ı˛À˘ Ê√±¬ı˛Ì ›

Ê√±ø¬ı˛Ó¬ ˝√√˚˛ › ¬ı˛?fl¡˚≈q¡ ’±d¬¬ı˛Ì ¸‘ø©Ü ¬Ûø˘˜±¬ı˛ ·Í¬ÀÚ¬ı˛ ˜±Ò…À˜ ¶§26√ › Î¬◊8˘

fl¡À¬ı˛º ’±d¬¬ı˛Ì ·Í¬Ú fl¡À¬ı˛º

3. Œ¬ÛKI◊ ¡Z±¬ı˛± Œfl¡±Ú Ó¬˘Àfl¡ Œ˚ Œfl¡±Ú 3. ˝◊√√˝√√± ¡Z±¬ı˛± Ó¬˘Àfl¡ ˝◊√√26√±˜Ó¬ ¬ı˛—-¤ ¬ı˛„√√œÚ

˝◊√√26√±˜Ó¬ ¬ı˛—-¤ ¬ı˛ø?Ó¬ fl¡¬ı˛± ˚±˚˛º fl¡¬ı˛± ˚±˚˛ Ú±, ˝◊√√˝√√± ˙≈Ò≈ Ó¬À˘¬ı˛ fi8˘…

¬ı‘øX fl¡À¬ı˛º

4. Œ¬ÛKI◊-õ∂˚≈q¡ Ó¬˘Àfl¡ ’±¬ı˛› Î¬◊8˘ fl¡¬ı˛±¬ı˛ 4. ¬ı±øÌ«˙ fl¡¬ı˛± Ó¬À˘ ’±¬ı˛ Œ¬ÛÀKI◊¬ı˛ õ∂À˚˛±·

Ê√Ú… Î¬◊˝√√±¬ı˛ Î¬◊¬Û¬ı˛ ¬ı±øÌ«˙ fl¡¬ı˛± ‰¬À˘º ‰¬À˘ Ú±º

5. Œ¬ÛKI◊ fl¡±Í¬ › Ò±Ó≈¬ Î¬◊ˆ¬˚˛ Ê√±Ó¬œ˚˛ 5. ¬ıd≈¬Àfl¡ ’±¬ı √̋√±› ˛̊±¬ı˛ ’±flË¡˜Ì ŒÔÀfl¡ ø¬ıÀ˙ ∏̄

^À¬ı…¬ı˛ Î¬◊¬Û¬ı˛ õ∂À˚˛±· fl¡¬ı˛± ˚±˚˛ fl¡±¬ı˛Ì ¬ı˛é¬± fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±, Œ¸ fl¡±¬ı˛ÀÌ ·‘À˝√√¬ı˛

˝◊√√˝√√± Î¬◊ˆ¬˚˛Àfl¡˝◊√√ ’±¬ı˝√√±›˚˛±¬ı˛ ’±flË¡˜ÌÊ√øÚÓ¬ ’ˆ¬…z¬À¬ı˛ ≈̇Ò≈ fl¡±ÀÍ¬¬ı˛ ’±¸¬ı±¬ı¬ÛÀS¬ı˛ Î¬◊¬Û¬ı˛

é¬˚˛ ŒÔÀfl¡ ¬ı˛é¬± fl¡À¬ı˛º ˝◊√√˝√√±¬ı˛ õ∂À˘¬Û Œ√›˚˛± ˝√√˚˛º

6. fl¡±ÀÍ¬¬ı˛ ¸”Ñ ’“±˙Àfl¡ Ù≈¬øÈ¬À˚˛ Ó≈¬˘ÀÓ¬ 6. ˝◊√√˝√√± fl¡±ÀÍ¬¬ı˛ ¸”Ñ ’“±˙Àfl¡ ¸≈µ¬ı˛ˆ¬±À¬ı

¬Û±À¬ı˛ Ú±, fl¡±Í¬Àfl¡ ¸•Û”Ì«ˆ¬±À¬ı ŒÏ¬Àfl¡ Ù≈¬øÈ¬À˚˛ ŒÓ¬±À˘º

ŒÙ¬À˘º

8.13  ˆ¬±¬ı˛ÀÓ¬¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂Ò±Ú ¬ı˛„√√ Î¬◊»¬Û±√fl¡ ¸—àÔ±¬ı˛ Ú±˜

1. Asian Paints, Ltd., Bombay

2. Bombay Paints and Allied Products Ltd., Bombay
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3. Blundell Ecomite Paints Ltd., Bombay

4. Jenson and Nicholson (India) Ltd., Naihati

5. Goodlass Nerolac Paints (Pvt.) Ltd., Bombay

6. Shalimar Paint, Colour and Varnish Co. Ltd., Howrah

7. Sigma Paints Ltd., Bombay.

8.14  ¸±¬ı˛±—˙

¤˝◊√√ ¤fl¡fl¡øÈ¬ ¬Û±Í¬ fl¡À¬ı˛ ¬ı˛„√√ ø˙ä › ¬ı±øÌ«˙ ¸y¬ıÀ&Ò ’±¬ÛÚ±¬ı˛ øfl¡Â≈√ Ò±¬ı˛Ì± Ê√ÀijÀÂ√º ¤fl¡Àfl¡¬ı˛

¸±¬ı˛-¸—Àé¬À¬Û Ó¬± Î¬◊À~‡ fl¡¬ı˛± ˝√√˘º

l ¬ı˛À„√√¬ı˛ ¸—:± › ¬ı˛À„√√¬ı˛ Î¬◊¬Û±√±Ú

l ¬ı˛?fl¡ ¬Û√±Ô«·≈ø˘ ’ÕÊ√¬ı › ∆Ê√¬ı ≈√¬ı˛fl¡˜˝◊√√ ˝√√ÀÓ¬ ¬Û±À¬ı˛

l ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ øfl¡ øfl¡¬ , ¬ı˛À„√√¬ı˛ Ò˜« Œ˚˜Ú, Ê√˘¬ı±˚˛≈¬ı˛ ’±flË¡˜Ì õ∂øÓ¬˝√√Ó¬ fl¡¬ı˛±,

Ò±Ó≈¬¬ı˛ é¬˚˛ õ∂øÓ¬À¬ı˛±Ò fl¡¬ı˛±¬ı˛ é¬˜Ó¬± ˝◊√√Ó¬…±ø√

l ø¬ıd¬±¬ı˛fl¡, øÔÚ±¬ı˛, E±˚˛±¬ı˛, õ≠±øàÈ¬¸±˝◊√√Ê√±¬ı˛ › Œ¬ı˛øÊ√Ú ¬ı…¬ı˝√√±À¬ı˛¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± fl¡œ ¤¬ı—

¤¸¬ı õ∂d≈¬Ó¬ fl¡¬ı˛ÀÓ¬ Œfl¡±Úƒ Œfl¡±Úƒ ∆Ê√¬ı Œ˚Ã· ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˝√√˚˛

l ¬ı˛À„√√¬ı˛ Î¬◊»¬Û±√Ú ¬ÛXøÓ¬¬ı˛ ¬ıÌ«Ú±

l ˝◊√√˜±˘˙±Ú ¬ı˛„√√ › Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛„√√ ¬ı˘ÀÓ¬ fl¡œ Œ¬ı±Á¡±˚˛ ¤¬ı— ¤À√¬ı˛ Œ√±¯∏ ·≈Ì

l ø¬ıøˆ¬iß ¬ı˛À„√√¬ı˛ ø¬Û·À˜ÀKI◊¬ı˛ ¬ı…¬ı±˝√√¬ı˛—Œ˚˜Ú, øÊ√efl¡ Œ˝√√±˚˛±˝◊√√È¬ [¸±√±], ’±˚˛¬ı˛Ú ’'¬±˝◊√√Î¬

[˘±˘], ŒflË¡±ø˜˚˛±˜ ’'¬±˝◊√√Î¬ [¸¬ı≈Ê√] ˝◊√√Ó¬…±ø√º

l ŒÓ¬˘ ¬ı±øÌ«˙ › ø¶Ûø¬ı˛È¬ ¬ı±øÌ«À˙¬ı˛ ∆¬ıø˙©Ü…

l ¬ı˛„√√ ˘±·±¬ı±¬ı˛ ø¬ıøˆ¬iß ¬ÛXøÓ¬

l ˆ¬±¬ı˛ÀÓ¬¬ı˛ ø¬ıÀ˙¯∏ fl¡À¬ı˛ ¬Ûø(˜¬ı±—˘±¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂Ò±Ú ¬ı˛„√√ Î¬◊»¬Û±√fl¡ ¸—àÔ±¬ı˛ Ú±˜

8.15  ¸¬ı«À˙¯∏ õ∂ùü±¬ıø˘

1. ¤fl¡ fl¡Ô±˚˛ Î¬◊M√√¬ı˛ ø√Ú  .

(a) ¬ı˛À„√√¬ı˛ õ∂Ò±Ú Î¬◊¬Û±√±Ú fl¡œ∑

(b) ¬ı±øÌ«À˙¬ı˛ õ∂Ò±Ú Î¬◊¬Û±√±Ú fl¡œ∑

(c) ¤fl¡øÈ¬ Ò±Ó¬¬ı ø¬Û·À˜ÀKI◊¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº
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(d) ¤fl¡øÈ¬ fl‘¡øS˜ Œ¬ı˛øÊ√ÀÚ¬ı˛ Ú±˜ Î¬◊À~‡ fl¡¬ı˛≈Úº

(e) ¤fl¡øÈ¬ E±˚˛±À¬ı˛¬ı˛ Ú±˜ ø˘‡≈Úº

(f) ¤fl¡øÈ¬ øÔÚ±À¬ı˛¬ı˛ Î¬◊√±˝√√¬ı˛Ì ø√Úº

2. ¸—øé¬5 Î¬◊M√√¬ı˛ ¬ı˛‰¬Ú± fl¡¬ı˛≈Ú  .

(a) ¬ı˛„√√ ¬ı…¬ı˝√√±À¬ı˛¬ı˛ õ∂À˚˛±Ê√Úœ˚˛Ó¬± fl¡œ∑

(b) ¬ı˛À„√√¬ı˛ õ∂À˚˛±Ê√Úœ˚˛ Î¬◊¬Û±√±Ú fl¡œ fl¡œ∑

(c) ¬ı˛?fl¡ ¬Û√±ÀÔ«¬ı˛ ∆¬ıø˙©Ü…·≈ø˘ ø˘‡≈Úº

(d) ¬ı˛À„√√¬ı˛ ’±¬ıø˙…fl¡ Ò˜« Î¬◊À~‡ fl¡¬ı˛≈Úº

(e) ◊̋√√˜±˘˙±˘ ¬ı˛„√√ fl¡±Àfl¡ ¬ıÀ˘∑

(f) ˝◊√√˜±˘˙±Ú ¬ı˛À„√√¬ı˛ Œ√±¯∏-·≈Ì·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

(g) Ó¬¬ı≈̨é¬œ¬ı˛ ¬ı˛„√√ fl¡œ∑

(h) Ó¬¬ı˛≈é¬œ¬ı˛ ¬ı˛À„√√¬ı˛ ¸≈ø¬ıÒ± ¤¬ı— ’¸≈ø¬ıÒ±·≈ø˘ Î¬◊À~‡ fl¡¬ı˛≈Úº

(i) ŒÓ¬˘ ¬ı±øÌ«˙ ¤¬ı— ø¶Ûø¬ı˛È¬ ¬ı±øÌ«˙ ¬ı˘ÀÓ¬ øfl¡ Œ¬ı±ÀÁ¡Ú∑

(j) ¬ı±øÌ«À˙ ¬ı…¬ı˝‘√√Ó¬ fl¡Ó¬fl¡·≈ø˘ ŒÓ¬À˘¬ı˛ Ú±˜ fl¡¬ı˛≈Úº

(k) ˘…±fl¡±¬ı˛ › ¤Ú±À˜˘ fl¡œ∑

(l) ¬ı˛„√√ ˘±·±¬ı±¬ı˛ ¬ÛXøÓ¬·≈ø˘ Î¬◊À~‡¸˝√√ ¬ıÌ«Ú± fl¡¬ı˛≈Úº

(m) Œ¬ÛKI◊ › ¬ı±øÌ«À˙¬ı˛ ˜ÀÒ… fl¡À˚˛fl¡øÈ¬ ¬Û±Ô«fl¡… Î¬◊À~‡ fl¡¬ı˛≈Úº

(n) ¬Ûø(˜¬ıe·¸˝√√ ˆ¬±¬ı˛ÀÓ¬¬ı˛ fl¡À˚˛fl¡øÈ¬ õ∂Ò±Ú ¬ı˛„√√ Î¬◊»¬Û±√fl¡ ¸—àÔ±¬ı˛ Ú±˜ Î¬◊À~‡ fl¡¬ı˛≈Úº

8.16  Î¬◊M√√¬ı˛˜±˘±

1. (a) ø¬Û·À˜KI◊

(b) Œ¬ı˛øÊ√Ú

(c) ’…± ≈̆ø˜øÚ ˛̊±˜

(d) ŒÙ¬Ú˘ Ù¬¬ı˛̃ …±˘øÎ¬˝√√± ◊̋√√Î¬

(e) ˜…±e·±øÚÊ√-ø˘ÀÚ±ø˘À˚̨È¬

(f) Ó¬±ø¬Û«Ú



153

2. (a) õ∂d¬±¬ıÚ± Œ√‡≈Úº

(b) 8.1 Œ√‡≈Úº

(c) 8.2 Œ√‡≈Úº

(d) 8.3 Œ√‡≈Úº

(e) 8.6 Œ√‡≈Úº

(f) 8.6.1 Œ√‡≈Úº

(g) 8.7 Œ√‡≈Úº

(h) 8.7 Œ√‡≈Úº

(i) 8.9 Œ√‡≈Úº

(j) øÓ¬ø¸¬ı˛ ŒÓ¬˘, ¸˚˛±ø¬ıÚ ŒÓ¬˘, ’Ú±^« fl¡…±àÈ¬¬ı˛ ŒÓ¬˘ ˝◊√√Ó¬…±ø√º

(k) 8.10 Œ√‡≈Úº

(l) 8.11 Œ√‡≈Úº

(m) 8.12 Œ√‡≈Úº

(n) 8.13 Œ√‡≈Úº
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