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¤fl¡fl¡ 1  ¬ı¶a Ó¬ôL≈√¬ı˛ ¸—øé¬5 ¬Ûø¬ı˛‰¬˚˛

·Í¬Ú

1.0 ”̂¬ø˜fl¬±

1.1 Ó¬ôL≈√¬ı˛ Œ|Ìœø¬ıˆ¬±·

1.2 Ó≈¬˘± (Cotton)

1.2.1 Ó≈¬˘± Ó¬ôL≈√¬ı˛ Ò˜«

1.3 Â√±˘ Ó¬ôL≈√ (Bast Fibres)

1.3.1 ¬Û±È¬ (Jute)

1.3.2 ø˘ÀÚÚ ¬ı± Ùv¬±' (Flax)

1.3.3 ˙Ú (Hemp)

1.3.4 ‰¬œÚ± ‚±¸ ¬ı± Œ¬ı˛ø˜ (Ramie)

1.4 Î¬◊øæƒÊ±Ó¬ Ó¬ôL≈√¬ı˛ ’ø¬ı˙≈øX (Impurities)

1.5 øˆ¬¸Àfl¬±Ê Œ¬ı˛˚˛Ú (Viscose Rayon)

1.6 ’…±ø¸ÀÈ¬È¬ Œ¬ı˛˚˛Ú (Acetate Rayon)

1.7 √õ∂±øÌÊ±Ó¬ Ó¬ôL≈√ (Animal Fibre)

1.7.1 ¬Û˙˜ (Wool)

1.7.2 Œ¬ı˛˙˜ ¬ı± ø¸{® (Silk)

1.8 ¸—Àù≠ø¯∏Ó¬ Ó¬ôL≈√ (Synthetic Fibre)

1.8.1 Ú± ◊̆̋ Ú

1.8.2 ¬Ûø˘À˚̨àÈ¬±¬ı̨

1.8.3 ¬Ûø˘ ’…±flË¡±˝◊ø˘fl¬ ¬ı± ’…±flË¡±˝◊ø˘fl¬ Ó¬ôL≈√

1.9 Ó¬ôL≈√¬ı˛ ¸Ú±q¡fl¬¬ı˛Ì ¬Û¬ı˛œé¬±

1.9.1 ’Ú≈¬ıœé¬Ì ˚ÀLa ¬Û¬ı˛œé¬±

1.9.2 ^¬ıÌœ ˛̊Ó¬± ¬Û¬ı˛œé¬±

1.9.3 ˝Ú ¬Û¬ı˛œé¬±

1.0  ˆ”¬ø˜fl¬±

¬ı¶a Ó¬ôL≈√ (Textile fibre) ¤fl¬ ø¬ıÀ˙¯∏ Œ|Ìœ¬ı˛ ¬Û±Ô« ˚± ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ ¸≈Ó¬± (Yarn) ¤¬ı— ¬ı¶a (Cloth or
Fabric) Î¬◊»¬Û±Ú fl¬¬ı˛± ˚±˚˛º ¤˝◊ ¸fl¬˘ Ó¬ôL≈√¬ı˛ øfl¬Â√≈ ø¬ıÀ˙¯∏ ·≈Ì Œ˚˜Ú È¬±Ú-√õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± (Tensile strength),
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Ú˜Úœ ˛̊Ó¬± (Flexibility), øàÔøÓ¬àÔ±¬Ûfl¬Ó¬± (Elasticity) ’øˆ¬iß ¸”éÆ¬Ó¬± (Uniform fineness) ¤¬ı— ∆‚«…

√õ∂àÔÀ2ÂÀ¬ı˛ ’Ú≈¬Û±Ó¬ Î¬◊À~‡À˚±·…ˆ¬±À¬ı Œ¬ı˙œ Ô±fl¬± √õ∂À ˛̊±ÊÚº Ó¬ôL≈√·≈ø˘ ¬ıÀ¶a¬ı˛ Î¬◊»¬Û±Úfl¬±À˘ ¬ı± ¬ıÀ¶a¬ı˛ ¬ı…¬ı˝±¬ı˛fl¬±À˘

¸˝ÀÊ øÂ√iß ˝˚˛ Ú± , Œ¬ı˛Ã^, ’±¬ı˝±›˚˛±, Ó¬±¬Û ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ¬Û±ÀÔ«¬ı˛ ¸—¶ÛÀ˙« ¸˝ÀÊ Ú©Ü ˝˚˛ Ú±º Ó¬ôL≈√¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬À

Î¬◊»¬Û±øÓ¬ ¬ıÀ¶a¬ı˛ ˙Ó¬fl¬¬ı˛± 5 ŒÔÀfl¬ 50 ˆ¬±· ¬ı± √õ∂¸±¬ı˛Ì ¸y√√̂ ¬ ıº

∆‚«… ’Ú≈̊ ± ˛̊œ ¬ı¶a Ó¬ôL≈√Àfl¬ ≈̋ ◊øÈ¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬q¡ fl¬¬ı˛± ˚± ˛̊º ¶§ä ∆À‚«…¬ı˛ Ó¬ôL≈√Àfl¬ [Œ˚˜Ú Ó≈¬˘±] ŒàÈ¬¬Û˘ (Staple

fibre) ¤¬ı— ’øÓ¬ œ‚« ¬ı± ’ø¬ıø2Âiß Ó¬ôL≈√Àfl¬ [Œ˚˜Ú Œ¬ı˛̇ ˜] øÙ¬˘±À˜KÈƒ¬ (Filament) ¬ıÀ˘º Ó¬ôL≈√ ŒÔÀfl¬ øÚø«©Ü ”̧éÆ¬Ó¬±¬ı˛

’ø¬ıø2Âiß ¸≈Ó¬± ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛ ¤¬ı— ¸≈Ó¬± ŒÔÀfl¬ ¬ı˚˛Ú (Weaving) ¬ı± ¬ı≈ÚÚ (Knitting) ˚ÀLa¬ı˛ ¸±˝±À˚… ¬ı¶a

Î¬◊»¬Û±øÓ¬ ˝˚˛º Ó¬À¬ı Ó¬ôL≈√ ŒÔÀfl¬ ¸≈Ó¬± ∆Ó¬˚˛±¬ı˛œ Ú± fl¬À¬ı˛› ¸¬ı˛±¸ø¬ı˛ ¬ı¶a Î¬◊»¬Û±Ú fl¬¬ı˛± ¸y√√̂ ¬¬ı ¤¬ı— ¤˝◊ √õ∂fl¬±¬ı˛ ¬ı¶aÀfl¬

ÚÚƒ-Î¬◊Àˆ¬Ú (Non-woven) ¬ı˘± ˝ ˛̊º

’Ê¶⁄ Ò¬ı˛ÀÚ¬ı˛ Ó¬ôL≈√ ¬Û±›˚˛± ˚±˚˛, Ó¬À¬ı ¸¬ı Ó¬ôL≈√˝◊ ¬ı¶a Î¬◊»¬Û±ÀÚ¬ı˛ Î¬◊¬ÛÀ˚±·œ Ú˚˛º ¶§±ˆ¬±ø¬ıfl¬ ˆ¬±À¬ı √õ∂ùü Î¬◊Í¬ÀÓ¬

¬Û±À¬ı˛, ¬ı¶a Ó¬ôL≈√¬ı˛ øfl¬ øfl¬ ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü… Ô±fl¬± √õ∂À˚˛±ÊÚ∑ Ó¬ôL≈√¸˜”À˝¬ı˛ ÒÀ˜«¬ı˛ Œ˚˜Ú È¬±Ú-√õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬±,

øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±, ’±^«Ó¬±-Ó¬±¬Û › ¬ı˛„ Ò±¬ı˛Ìé¬˜Ó¬±, ¬ı˛±¸±˚˛øÚfl¬ √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± ˝◊Ó¬…±ø¬ı˛ ¤Ó¬ ¬Û±Ô«fl¬… ˝˚˛ Œfl¬Ú∑ ¤˝◊

¸fl¬˘ √õ∂Àùü¬ı˛ ˚Ô±˚Ô Î¬◊M¬ı˛ Œ¬ÛÀÓ¬ Ó¬ôL≈√ ¸•§ÀKÒ ø¬ıd¬±ø¬ı˛Ó¬ ‰¬‰«¬±¬ı˛ √õ∂À˚˛±ÊÚº

√õ∂±‰¬œÚfl¬±˘ ŒÔÀfl¬˝◊ √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√ ¬Z±¬ı˛± ¬ı¶a Î¬◊»¬Û±øÓ¬ ˝À2Â√º Ó¬À¬ı ¸˜d¬ √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√˝◊ ¤˝◊ fl¬±ÀÊ¬ı˛

Î¬◊¬Û˚≈q¡ Ú˚˛º øfl¬Â√≈ Ó¬ôL≈√ ˚ÀÔ©Ü ˘•§± Ú˚˛, øfl¬Â√≈ ’Ú˜Úœ˚˛, ’±¬ı±¬ı˛ øfl¬Â√≈ Ó¬ôL≈√ ˚ÀÔ©Ü ˙q¡À¬Û±q¡ Ú˚˛º ¬ı…¬ı˝±¬ı˛À˚±·…

√õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√·≈ø˘¬ı˛ Ò˜« √õ∂±Ìœ¬ı˛ ¬ı± Î¬◊øæÀ¬ı˛ √õ∂Ê±øÓ¬, Î¬◊»¬Û±Úfl¬±À˘ ¬ı…¬ı˝‘Ó¬ ˜‘øMfl¬±, ‡±… ¤¬ı— ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊¬Û¬ı˛

øÚˆ«¬¬ı˛˙œ˘º

√õ∂±fl‘¬øÓ¬fl¬-Ó¬ôL≈√¬ı˛ Ò˜« ¤¬ı— ’¬Û¬ıd≈¬¬ı˛ ¬ı± ’ø¬ı˙≈øX¬ı˛ (Impurities) √õ∂fl¬±¬ı˛ › ¬Ûø¬ı˛˜±Ì Ó¬ôL≈√¬ı˛ Î¬◊»À¸¬ı˛ Î¬◊¬Û¬ı˛

øÚˆ«¬¬ı˛˙œ˘ ¬ıÀ˘ ¤À¬ı˛ √õ∂d≈¬øÓ¬ √õ∂øflË¡˚˛± ¸˜”˝ ø¬ıÀ˙¯∏ˆ¬±À¬ı øÚ˚˛LaÌ fl¬¬ı˛± õ∂À˚˛±ÊÚº ¸—Àù≠ø¯∏Ó¬ (Synthetic fibres)

Ó¬ôL≈√¸ ”̃̋  fl¬±¬ı˛‡±Ú± ˛̊ Î¬◊»¬Û±øÓ¬ ˝ ˛̊ ¬ıÀ˘ ‹ ¸fl¬˘ Ó¬ôL≈√¬ı˛ Ò «̃ fl¬˜ ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ ¤¬ı— √õ∂±fl‘¬øÓ¬fl¬ ¬Ûø¬ı˛À¬ıÀ˙¬ı˛ Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛

fl¬À¬ı˛ Ú±º Ó¬À¬ı Î¬◊»¬Û±Úfl¬±˘œÚ ¬Ûø¬ı˛øàÔøÓ¬¬ı˛ (Production conditions) øÚ ˛̊LaÌ ø¬ıÀ˙ ∏̄ √õ∂À ˛̊±ÊÚ¬ , Œ˚˜Ú √õ∂d≈¬Ó¬fl¬±À˘

√õ∂¸±¬ı˛Ì¬ı˘ (Tension) ’øˆ¬iß Ú± ˝À˘ Ó¬ôL≈√¬ı˛ ¬ı˛„ Ò±¬ı˛Ì é¬˜Ó¬± ˝◊Ó¬…±ø ÒÀ˜«¬ı˛ ˚ÀÔ©Ü ¬Û±Ô«fl¬… ˝˚˛º Ó¬À¬ı ¸±Ò±¬ı˛Ìˆ¬±À¬ı

¸—Àù≠ø¯∏Ó¬ Ó¬ôL≈√¬ı˛ √õ∂d≈¬øÓ¬ √õ∂øflË¡˚˛±¸˜”˝ ˚ÀÔ©Ü ¸˝Ê ¤¬ı— fl¬˜ ¸˜À˚˛ ¸•Ûiß ˝˚˛º

¸fl¬˘ ¬ı¶a Ó¬ôL≈√˝◊ ¤fl¬ ø¬ıÀ˙¯∏ Œ|Ìœ¬ı˛ ¬ı˝≈˘fl¬ ¬ı± ¬Ûø˘˜±¬ı˛ (Polymer)º ¬ı˝≈˘fl¬ ¬ı˘ÀÓ¬ ’±˜¬ı˛± ¬ı≈øÁ¬ ’ÀÚfl¬·≈ø˘

¤fl¬˘fl¬Àfl¬ (Monomer) ¤fl¬±øflË¡À˜ ¸—˚≈q¡ fl¬À¬ı˛ ·øÍ¬Ó¬ ¬ı‘˝» ’Ì≈ø¬ıø˙©Ü Œ˚Ã·º Œ˚ ø¬ıÀ˙¯∏ ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ¤˝◊

’øÓ¬ œ‚« ’±Ìø¬ıfl¬ ‘̇∫˘ (Molecular chain) ·øÍ¬Ó¬ ˝ ˛̊ Ó¬±Àfl¬ ¬ı ≈̋̆ œˆ¬¬ıÚ, ¬ı ≈̋ ¸—À˚±· ø¬ıøflË¡˚˛± ¬ı± ¬Ûø˘˜±¬ı˛± ◊̋ÀÊ˙Ú

(Polymerisation) ¬ıÀ˘º ¤fl¬øÈ¬ ¬Ûø˘˜±À¬ı˛¬ı˛ ’ø¬ıˆ¬q¡ ’Ì≈ÀÓ¬ ˚Ó¬ ¸—‡…fl¬ ¸¬ı˛˘ ’Ì≈ ¬ı± ¤fl¬˘fl¬ Ô±Àfl¬ Œ¸˝◊

¸—‡…±Àfl¬ øÎ¬¢∂œ ’Ùƒ¬ ¬Ûø˘˜±¬ı˛±˝◊ÀÊ˙Ú (Degree of polymerisation) ¬ıÀ˘º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û, Ó≈¬˘± ¤¬ı—

øˆ¬¸Àfl¬±Ê Œ¬ı˛˚˛ÀÚ¬ı˛ øÎ¬¢∂œ ’Ùƒ¬ ¬Ûø˘˜±¬ı˛±˝◊ÀÊ˙Ú ˚Ô±flË¡À˜ 5000 ¤¬ı— 750 [Œ˜±È¬±˜≈øÈ¬ ø˝¸±¬ı , ÒË≈¬ı ¸—‡…± Ú˚˛]º

’Ô«±» Ó¬ôL≈√¬ı˛ ¤fl¬ ¤fl¬øÈ¬ ’Ì≈ ·Î¬ˇ¬ÛÎ¬ˇÓ¬± ‹ ¸—‡…fl¬ Œ¸˘≈À¬ı±˝◊›¸ƒ (celluboise) ¤fl¬˘fl¬ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¬ı˝≈˘fl¬º Ó¬ôL≈√
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¸˜”˝ ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ¬ı˝≈˘fl¬ ˚±À¬ı˛ øfl¬Â√≈ ø¬ıÀ˙¯∏ ¬ı˛±¸±˚˛øÚfl¬ ¤¬ı— Œˆ¬ÃÓ¬ ∆¬ıø˙©Ü… ’±ÀÂ√º ¬ı˝≈˘fl¬ øÓ¬Ú √õ∂fl¬±À¬ı˛¬ı˛º

Œ˚˜Úñ

1 Ú— ˜ÀÚ±˜±¬ı˛  . [1] ¸˜¬ı˝≈˘fl¬ (Homopolymer) : ¤fl¬øÈ¬˜±S ¤fl¬˘fl¬ ¬Û≈Ú–¬Û≈Ú–

‘̇∫ø˘Ó¬ ˝À ˛̊ ¤ ◊̋ ¬ı ≈̋̆ fl¬ ·øÍ¬Ó¬ ˝ ˛̊º

2 Ú— ˜ÀÚ±˜±¬ı˛  . [2] ¸˝-¬ı ≈̋̆ fl¬ (Compolymer) : ¤fl¬±øÒfl¬ ¤fl¬˘fl¬ ¬Û¬ı˛¶Û¬ı˛ ‘̇∫ø˘Ó¬

˝À˚˛ ¤˝◊ ¬ı˝≈˘fl¬ ·øÍ¬Ó¬ ˝˚˛º

3 Ú— ˜ÀÚ±˜±¬ı˛  . ∆ [3] ˙±‡±ø˚˛Ó¬ ¬ı˝≈˘fl¬ (Grafted or Branched polymer) : ¤ ◊̋

– – – – – –
–∇–∇–∇–∇–∇–∇
– – – – – –

¸˝ ¬ı˝≈˘Àfl¬¬ı˛ ¸±—Àfl¬øÓ¬fl¬

 ·Í¬Ú

– – – – –∇–∇–
– – –∇–∇– – –

¸˜ ¬ı˝≈˘Àfl¬¬ı˛ ¸±—Àfl¬øÓ¬fl¬

 ·Í¬Ú

– – –∆– – –∇–
| |

| |

˙±‡±ø˚˛Ó¬ ¬ı˝≈˘Àfl¬¬ı˛

¸±—Àfl¬øÓ¬fl¬ ·Í¬Ú

ø‰¬S 1.1  . ø¬ıøˆ¬iß √õ∂fl¬±¬ı˛

¬ı˝≈˘Àfl¬¬ı˛ ¸±—Àfl¬øÓ¬fl¬ ·Í¬Ú

Ê±Ó¬œ ˛̊ ¬ı ≈̋̆ Àfl¬ ’øÓ¬ø¬ı˛q¡ ¤fl¬˘fl¬ ”̃̆  ¬ı ≈̋̆ fl¬ ’Ì≈¬ı˛ ¸Àe· ¬ıø˝·«Ó¬ ˙±‡±

ø˝¸±À¬ı ≈̊q¡ Ô±Àfl¬º

1.1 ø‰¬ÀS Î¬◊¬ÛÀ¬ı̨±q¡ øÓ¬Ú√õ∂fl¬±¬ı̨ ¬ı ≈̆̋ Àfl¬¬ı̨ ¬ı̨±¸±˚̨øÚfl¬ ·Í¬Ú ¸±—Àfl¬øÓ¬fl¬ˆ¬±À¬ı

Œ‡±ÀÚ± ˝À˚˛ÀÂ√º øÓ¬ÚøÈ¬ ¤fl¬˘Àfl¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬ÀÚ¬ı˛ ¬Û±Ô«fl¬… Œ¬ı±Á¬±ÀÓ¬

‹·≈ø˘ ‰¬Ó≈¬ˆ”¬«Ê Œ·±˘fl¬ ¤¬ı— øSˆ≈¬Ê ø˝¸±À¬ı Œ‡±ÀÚ± ˝À˚˛ÀÂ√º øÓ¬ÚøÈ¬

¤fl¬˘fl¬ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¸y√ˆ¬±¬ı… øÓ¬ÚøÈ¬ ¸˜ ¬ı˝≈˘fl¬, ≈˝◊øÈ¬ ¸˝ ¬ı˝≈˘fl¬ ¤¬ı—

¤fl¬øÈ¬ ˙±‡±ø˚˛Ó¬ ¬ı˝≈˘Àfl¬¬ı˛ ’Ì≈·≈ø˘¬ı˛ øfl¬Â√≈ ’—˙ ‹ ø‰¬ÀS Œ‡±ÀÚ±

˝À˚̨ÀÂ√º

¬ıd≈¬ Ó¬ôL≈√¬ı˛ (Textile fibre) ’Ó¬…±¬ı˙…fl¬ Ò˜«·≈ø˘ øÚ•ß¬ı˛”¬Û –ñ

[1] Ó¬ôL≈√ ’Ì≈·≈ø˘ ’øÓ¬ Î¬◊2‰¬ ’±Ìø¬ıfl¬ ·≈¬ı˛≈ÀQ¬ı˛ (High molecular
weight) ¤¬ı— ’øÓ¬ œ‚« [’ôL√Ó¬ 100 Ú…±ÀÚ±ø˜È¬±¬ı˛ ¬ı± 10–4 ø˜ø˘ø˜È¬±¬ı˛

˘•§±] ˝˚˛º ’øÓ¬ ∆À‚«…¬ı˛ fl¬±¬ı˛ÀÌ ’Ì≈·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ

fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ù¬À˘ Ó¬ôL≈√·≈≈ø˘ ŒÈ¬fl¬¸˝◊ ˝˚˛ ¤¬ı— ¬ı˘√õ∂À˚˛±À· ¸˝ÀÊ øÂ√“ÀÎ¬ˇ

˚±˚˛ Ú±º

[2] ’Ì≈·≈ø˘ ¤fl¬À¬ı˛‡œ˚˛ (linear) ˝› ˛̊± ¬ı±>Úœ ˛̊, ˙±‡± ≈̊q¡ Ú ˛̊º Ù¬À˘

’Ì≈·≈ø˘ ¸˝ÀÊ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ¸øißfl¬ÀÈ¬ ¤À¸ ¬ı˛±¸± ˛̊øÚfl¬ ’±fl¬ ∏̄«Ì ¬ı˘√õ∂À ˛̊±·

fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— Œfl¬˘±¸±fl¬±¬ı˛ ’=˘ ·Í¬Ú fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛º Ó¬ôL≈√

¸•Û”Ì« Œfl¬˘±¸±fl¬±¬ı˛ ˝À˘ Ó¬±˝± ˆ¬e·≈¬ı˛ ˝ ˛̊ ¤¬ı— ’± «̂Ó¬± › ¬ı˛„ Ò±¬ı˛Ìé¬˜Ó¬± Œ˘±¬Û ¬Û± ˛̊º Ó¬ôL≈√¬ı˛ ¬ı±øfl¬ ’—˙ ’øÚ ˛̊Ó¬±fl¬±¬ı˛

(Amorphous)º ¤˝◊ ’—˙ Ó¬ôL≈√¬ı˛ Ú˜Úœ˚˛Ó¬±, ’±^«Ó¬± › ¬ı˛„ Ò±¬ı˛Ìé¬˜Ó¬± øÚÒ«±¬ı˛Ú fl¬À¬ı˛º ¤˝◊ ’—À˙ ’Ì≈·≈ø˘

’ø¬ıÚ…d¬ˆ¬±À¬ı Ô±Àfl¬º

[3] ’Ì≈·≈ø˘¬ı˛ ˜ÀÒ… ¬Û˚«±5 ¬ı˛±¸±˚˛øÚfl¬ ’±fl¬¯∏«Ì ¬ı˘ fl¬±˚«fl¬¬ı˛œ Ô±fl¬± √õ∂À˚˛±ÊÚº ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ ¤˝◊

’±fl¬¯∏«Ì ¬ı˘ ¸‘ø©Ü fl¬À¬ı˛, Œ˚˜Úñ

[fl¬] ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ (Hydrogen bond)ñ¤fl¬øÈ¬ ’Ì≈¬ı˛ ˝±˝◊ÀE±ÀÊÚ ’±˚˛Ú ’Ú… ’Ì≈¬ı˛ ’ø'ÀÊÚ,

Ú±˝◊À¬∏C±ÀÊÚ ¬ı± Œflv¬±ø¬ı˛Ú ’±˚˛ÀÚ¬ı˛ ¸ø˝Ó¬ ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ ¸‘ø©Ü fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤˝◊ ¬ıKÒÚ ¸±Ò±¬ı˛ÌÓ¬ ‡≈¬ı ≈¬ı«˘º Ó¬À¬ı

√õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√ÀÓ¬ ’¸—‡… ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ Ô±Àfl¬ ¬ıÀ˘ ø˜ø˘Ó¬ ˙øq¡ ˚ÀÔ©Ü Œ¬ıø˙º ¤˝◊ Ó¬ôL≈√·≈ø˘¬ı˛ ø¬ıøˆ¬iß Ò˜«, Œ˚˜Ú

^¬ıÌœ ˛̊Ó¬±, ·˘Ú˙œ˘Ó¬± (Melting) ˝◊Ó¬…±ø ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º
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[‡] ˆ¬…±ÚƒÎ¬±¬ı˛ ›˚˛±˘¸ƒ ¬ı˘¸˜”˝ (Vander waal’s forces) : ¤øÈ¬ ¤fl¬ ø¬ıÀ˙¯∏ Ò¬ı˛ÀÚ¬ı˛ ’±fl¬¯∏«Ì ¬ı˘± ˚± ¸fl¬˘

¬ıd≈¬¬ı˛ ’Ì≈ ¬Û¬ı˛̃ ±Ì≈¬ı˛ ˜ÀÒ… ø¬ı¬ı˛±Ê fl¬À¬ı˛º øÚfl¬È¬àÔ ’Ì≈¬ı˛ ¬ı± ¬Û¬ı˛̃ ±Ì≈¬ı˛ ◊̋À˘fl¬¬∏CÀÚ¬ı˛ ·øÓ¬˙œ˘Ó¬±¬ı˛ fl¬±¬ı˛ÀÌ ¤ ◊̋ ¬ıÀ˘¬ı˛ Î¬◊æ¬ı

˝˚˛º ¤˝◊ ¬ı˘ ’øÓ¬ ≈¬ı«˘º Ó¬À¬ı ’¸—‡… ’øÓ¬ œ‚« ¬ı˝≈˘fl¬ ’Ì≈ ¬Û¬ı˛¶Û¬ı˛ ‚øÚá¬ Ô±fl¬±¬ı˛ ÊÚ… ¤˝◊ ¬ı˘ Ó¬ôL≈√¬ı˛ ˙øq¡ ¬ı‘øX

fl¬À¬ı˛º

[·] ¸˜À˚±Êfl¬ ¬ıKÒÚ (Covalent bond) : ¤øÈ¬ ¸¬ı«±À¬Ûé¬± ˙øq¡˙±˘œ ¤¬ı— œ‚«àÔ±˚˛œ ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚº ¤˝◊

¬ıKÒÚ ¤fl¬ÀÊ±Î¬ˇ± ˝◊À˘fl¬¬∏CÚ ¬Z±¬ı˛± ¸‘©Ü ¬ıKÒÚ, ˚±ÀÓ¬ ≈˝◊øÈ¬ ¬Û¬ı˛˜±Ì≈ ¤fl¬øÈ¬ fl¬À¬ı˛ ˝◊À˘fl¬¬∏CÚ ±Ú fl¬À¬ı˛ ¤¬ı— Î¬◊ˆ¬˚˛

˝◊À˘fl¬¬∏CÚÀfl¬˝◊ ¸˜ˆ¬±À¬ı ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ ˚‡Ú ≈˝◊øÈ¬ ¬ı˝≈˘fl¬ ’Ì≈ ¬Û¬ı˛¶Û¬ı˛ ¸˜À˚±Êfl¬ ¬ıKÒÀÚ ˚≈q¡ ˝˚˛ Ó¬‡Ú ‹ ¬ıKÒÚÀfl¬

’±Î¬ˇ±’±øÎ¬ˇ ¸—À˚±ÊÚ (Crosstinking) ¬ıÀ˘º Î¬◊±˝¬ı˛Ì¶§¬ı˛”¬Û ¬Û˙˜ Ó¬ôL≈√¬ı˛ ¤fl¬˝◊ ’Ì≈¬ı˛ ø¬ıøˆ¬iß ’—˙ ¬ı± ø¬ıøˆ¬iß ’Ì≈

¬Û¬ı˛¶Û¬ı˛ Î¬± ◊̋-¸±˘Ù¬± ◊̋Î¬ ’±Î¬ˇ±’±øÎ¬ˇ ¸˜À˚±Êfl¬ ¬ıKÒÀÚ ≈̊q¡ Ô±Àfl¬º ˚ø ¬ıKÒÚ ‘̧ø©Üfl¬±¬ı˛œ ◊̋À˘fl¬¬∏CÚ¬Z ˛̊ Œ˚ÃÀ· Î¬◊¬ÛøàÔÓ¬

¤fl¬øÈ¬ ¬Û¬ı˛˜±Ì≈ ±Ú fl¬À¬ı˛ ¤¬ı— ’¬Û¬ı˛ ¬Û¬ı˛˜±Ì≈ Ó¬±˝± ¢∂˝Ì fl¬À¬ı˛ Ó¬À¬ı ‹ ¬ıKÒÚÀfl¬ ’¸˜À˚±Êfl¬ ¬ıKÒÚ (Coordinate
bond) ¬ıÀ˘º

[‚] Ó¬øÎ¬ˇ»À˚±Êfl¬ ¬ıKÒÚ (Ionic bond) : ≈̋ ◊øÈ¬ Œ˜ÃÀ˘¬ı˛ ˜ÀÒ… ¤fl¬øÈ¬ Œ˜Ã˘ √õ∂À ˛̊±ÊÚœ ˛̊ ¸—‡…fl¬ ◊̋À˘fl¬¬∏CÚ Ó¬…±·

fl¬À¬ı˛ ¤¬ı— ’¬Û¬ı˛øÈ¬ √õ∂À ˛̊±ÊÚœ ˛̊ ¸—‡…fl¬ ◊̋À˘fl¬¬∏CÚ ¢∂˝Ì fl¬À¬ı˛ øÚfl¬È¬¬ıÓ¬œ« øÚø¶ç¬ ˛̊ ·…±À¸¬ı˛ ¬ıø˝–fl¬Àé¬¬ı˛ ◊̋À˘fl¬¬∏CÚœ ˛̊ ·Í¬Ú

˘±ˆ¬ fl¬À¬ı˛ ¤¬ı— Œ˚ Œ˚±Êfl¬ ¸‘ø©Ü fl¬À¬ı˛ Ó¬±Àfl¬ Ó¬øÎ¬ˇ»À˚±Êfl¬ ¬ıKÒÚ ¬ıÀ˘º ¤˝◊ ¬ıKÒÚ ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ ¬ı± ˆ¬…±ÚÎ¬±¬ı˛,

› ˛̊±˘ ƒ̧ ¬ı˘¸ ”̃̋  ’À¬Ûé¬± ’øÒfl¬ ˙øq¡˙±˘œº ¤ ◊̋ ¬ıKÒÚ ≈̃‡…Ó¬ √õ∂±øÌÊ±Ó¬ Ó¬ôL≈√ [Œ¬ı˛̇ ˜, ¬Û˙˜] ¤¬ı— ø¸ÚÀÔøÈ¬fl¬ Ó¬ôL≈√ÀÓ¬

[Ú±˝◊˘Ú] ¬ıÓ«¬˜±Ú Ô±Àfl¬º

[4] ’Ì≈¬ı˛ ø¬ıÚ…±¸ (Orientation) : Ó¬ôL≈√ÀÓ¬ ¬ı˝≈˘fl¬ ’Ì≈·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’¬ıøàÔøÓ¬¬ı˛ ’øˆ¬˜≈‡ (Direction)
¬ı± ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ø¬ıÚ…±À¸¬ı˛ Î¬◊¬Û¬ı˛ Ó¬ôL≈√¬ı˛ ø¬ıøˆ¬iß Ò˜« ø¬ıÀ˙¯∏Ó¬ ¬ı˘ Ò±¬ı˛Ì é¬˜Ó¬± ¤¬ı— øàÔøÓ¬àÔ±¬Ûfl¬Ó¬± øÚˆ«¬¬ı˛ fl¬À¬ı˛º

ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√¬ı˛ Î¬◊»¬Û±Úfl¬±À˘ ˘•§±˘ø•§ˆ¬±À¬ı ¬ı˘√õ∂À˚˛±· fl¬À¬ı˛ (Drawing) ’Ì≈·≈ø˘ ¸≈ø¬ıÚ…d¬ (Oriented) fl¬¬ı˛±

˝˚˛º Ó¬±¬Û ¸˝Ú˙œ˘Ó¬± ˜”˘Ó¬ Ó¬ôL≈√¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º Ó¬À¬ı ’Ì≈·≈ø˘¬ı˛ ¬Û±¬ı˛¶Ûø¬ı˛fl¬ ’±fl¬¯∏«Ì

¬ı˘ ¬ı‘øX fl¬À¬ı˛ ¤¬ı— Œfl¬˘±¸±fl¬±¬ı˛ ’=˘ ¬ı‘øX fl¬À¬ı˛ Ó¬±¬Û ¸˝Ú˙œ˘Ó¬±¬ı˛ Î¬◊ißøÓ¬ fl¬¬ı˛± ˚±˚˛º  Î¬◊»¬Û±Úfl¬±À˘ ¬ı± ¬ı˛?Ú

¤¬ı— ’Ú…±Ú… √õ∂øflË¡˚˛±fl¬±À˘ Ó¬ôL≈√ÀÓ¬ ˚ÀÔ©Ü Ó¬±¬Û √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛º Ó¬±¬Û √õ∂À˚˛±À· ¬ı˝≈˘fl¬ ·À˘ Œ·À˘ ¬ı± ’Ó¬…øÒfl¬

·¬ı˛˜ ˝À˘ ø¬ıÚ…±¸ Ú©Ü ˝˚˛ ¤¬ı— ¬ı¶a Î¬◊»¬Û±ÀÚ¬ı˛ ’Ú≈¬Û˚≈q¡ ˝À˚˛ ¬ÛÀÎ¬ˇº ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ ¤fl¬øÈ¬ øÚø«©Ü Ó¬±¬Û˜±S±˚˛

·À˘ ˚±˚˛ ¤¬ı— ‹ Ó¬±¬Û˜±S± Ó¬ôL≈√¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú, ’±Ìø¬ıfl¬ ·≈¬ı˛≈Q, Œfl¬˘±¸±fl¬±¬ı˛ ’—À˙¬ı˛ ¬Ûø¬ı˛˜±Ì ˝◊Ó¬…±ø¬ı˛ Î¬◊¬Û¬ı˛

øÚˆ«¬¬ı˛˙œ˘º

1.1  Ó¬ôL≈√¬ı˛ Œ|Ìœø¬ıˆ¬±·

Ó¬ôL≈√¬ı˛ Î¬◊»¸ ¬ı ≈̋̆ º Î¬◊»¸ ’Ú≈̊ ± ˛̊œ Ó¬ôL≈√¬ı˛ Œˆ¬ÃÓ¬ › ¬ı˛±¸± ˛̊øÚfl¬ ÒÀ «̃¬ı˛ ¬Û±Ô«fl¬… ˝ ˛̊º ¬Û‘øÔ¬ıœÀÓ¬ ’¸—‡… Ò¬ı˛ÀÚ¬ı˛ Ó¬ôL≈√

¬Û±›˚˛± ˚±˚˛ ¤¬ı— ¤À¬ı˛Àfl¬ ¸œø˜Ó¬ ¸—‡…fl¬ Œ|ÌœÀÓ¬ ø¬ıˆ¬±ÊÚ fl¬¬ı˛± fl¬©Ü¸±Ò…º Î¬◊»¸ ’Ú≈˚±˚˛œ Ó¬ôL≈√·≈ø˘Àfl¬ ≈˝◊øÈ¬ √õ∂Ò±Ú

Œ|øÌÀÓ¬ ˆ¬±· fl¬¬ı˛± ˚±˚˛  . √õ∂±fl‘¬øÓ¬fl¬ › ¸—Àù≠ø¯∏Ó¬º

√õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√ øÓ¬Ú √õ∂fl¬±À¬ı˛¬ı˛  . Î¬◊øæÊ±Ó¬, √õ∂±øÌÊ±Ó¬, › ‡øÚÊº

Î¬◊øæÊ±Ó¬ Ó¬ôL≈√ ˜”˘Ó¬ Œ¸˘≈À˘±Ê ¬Z±¬ı˛± ·øÍ¬Ó¬º Ó¬À¬ı Î¬◊»¸ ’Ú≈˚±˚˛œ ’Ú…±Ú… ¬Û±Ô« Œ˚˜Ú Œ˝ø˜ Œ¸˘≈À˘±Ê ,

ø˘·øÚÚ ˝◊Ó¬…±ø fl¬˜ Œ¬ı˙œ ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬º Î¬◊øæÊ±Ó¬ Ó¬ôL≈√·≈ø˘Àfl¬ ’±¬ı±¬ı˛ øÚ•ßø˘ø‡Ó¬ Œ|Ìœ·≈ø˘ÀÓ¬ ˆ¬±· fl¬¬ı˛±

˚±˚˛º
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¬ıœÊÓ¬ôL≈√  . Œ˚˜Ú fl¬±¬Û«±¸ Ó≈¬˘± ¬ı± fl¬È¬Ú (Cotton), Â√±˘ ¬ı± ¬ı±fl¬˘ (Bast) Ó¬ôL≈√ Œ˚˜Ú ¬Û±È¬ (Jute), Ùv¬±'

(Flax), ˙Ú (Hemp), Œ¬ı˛ø˜ (Ramie)º

¬ÛS (Leaf)  Ó¬ôL≈√  . Œ˚˜Ú ø¸¸˘ƒ (Sisal), ’±Ú±¬ı˛¸ (Pineapple)º

√õ∂±øÌÊ±Ó¬ Ó¬ôL≈√Àfl¬ øÓ¬ÚøÈ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¬¬ı˛± ˚±˚˛  . Œ¬ı˛˙˜ (Silk), ¬Û˙˜ (Wool) ¤¬ı— Œ·ÃÌ Œ˘±˜ ¬ı± Œfl¬˙-

Ó¬ôL≈√ (Minor Hair fibres)º Â√±·˘ [’…±Àe·±¬ı˛± ¬ı± Œ˜±À˝ ˛̊±¬ı˛], Î¬◊È¬, ·¬ı≈̨, Œ‚±Î¬ˇ±, ‡¬ı˛À·±¸ ◊̋Ó¬…±ø ¬Û ≈̇¬ı˛ Œ˘±˜ ŒÔÀfl¬

Î¬◊»¬Û±øÓ¬ Ó¬ôL≈√ ¤˝◊ Œ|Ìœ¬ı˛ ’ôL√ˆ≈¬«q¡º

‡øÚÊ Ó¬ôL≈√ ˜”˘Ó¬ øÓ¬ÚøÈ¬, ’…±¸À¬ıàÈ¬¸ƒ (Asbestos), fl¬±‰¬ (Glass) › Ò±Ó¬¬ı (Metallic)º

˜Ú≈̄ ∏…Ê±Ó¬ Ó¬ôL≈√·≈ø˘Àfl¬ ≈̋ ◊øÈ¬ Œ|øÌÀÓ¬ ˆ¬±· fl¬¬ı˛± ˚± ˛̊ñ¬Û≈ÚÊ«±Ó¬ (Regenerated) ¤¬ı— ¸—Àù≠ø ∏̄Ó¬ (Synthetic)º
¬Û≈ÚÊ«±Ó¬ Ó¬ôL≈√ ¬ı± Œ¬ı˛˚˛Ú (Rayon) ˜≈‡…Ó¬ øˆ¬¸Àfl¬±Êƒ (Viscose) Œ¬ı˛̊ ˛Ú, Œ·ÃÌ › ’…±ø¸ÀÈ¬Èƒ¬ (Acetate) Œ¬ı˛˚˛Ú ›

øfl¬Î¬◊√õ∂…±À˜±øÚ˚˛±˜ (Cuprammonium) Œ¬ı˛˚˛Úº Î¬◊À~‡À˚±·… ¸—Àù≠ø¯∏Ó¬ Ó¬ôL≈√·≈ø˘ ˝˘ ¬Ûø˘À˚˛àÈ¬±¬ı˛ (Polyester),
Ú± ◊̋̆ Ú (Nylon), ’…±flË¡±˝◊ø˘fl¬ (Acrylic) ¤¬ı— ¬Ûø˘√õ∂ø¬Ûø˘Ú (Polypropylene)º

¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ’Ú≈˚±˚˛œ Ó¬ôL≈√·≈ø˘Àfl¬ øÚ•ßø˘ø‡Ó¬ Œ|øÌ·≈ø˘ÀÓ¬ ø¬ıˆ¬±ÊÚ fl¬¬ı˛± ˚±˚˛  .

[1] Œ¸˘≈À˘±Ê  . Ó≈¬˘±, Â√±˘ Ó¬ôL≈√, ¬ÛS Ó¬ôL≈√, Œ¬ı˛˚˛Úº

[2] ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ Œ¸˘≈À˘±Ê  . ’…±ø¸ÀÈ¬Èƒ¬º

[3] √õ∂±fl‘¬øÓ¬fl¬ Œ√õ∂±øÈ¬Ú  . Œ¬ı˛˙˜, ¬Û˙˜, Œ·ÃÌ Œ˘±˜ Ó¬ôL≈√º

[4] ¸—Àù≠ø¯∏Ó¬ Œ√õ∂±øÈ¬Ú  . Ú±˝◊˘Ú, ’…±¬ı˛±˜±˝◊Î¬ (Aramid)º

[5] ¬Ûø˘À˚˛àÈ¬±¬ı˛  . ŒÈ¬À¬ı˛ø˘Ú, ŒÎ¬flË¡Ú, ø¸. øÎ¬. ¬Ûø˘À˚˛àÈ¬±¬ı˛ (C. D. Polyester)º

[6] ¬Ûø˘’ø˘øÙ¬Ú  . ¬Ûø˘√õ∂ø¬Ûø˘Úº

[7] øˆ¬˘±˝◊˘  . ¸±¬ı˛±Ú (Saran), ŒÈ¬Ùƒ¬˘Ú (Teflon)º

[8] ¬Ûø˘˝◊Î¬◊À¬ı˛øÔÚ  . ¶Û±ÚÀÎ¬' (Spandex)º

1.2  Ó≈¬˘± (Cotton)

Ó≈¬˘± (Cotton) Î¬◊øæÊ±Ó¬ (Grossypium variety) ¬ıœÊ Ó¬ôL≈√º √õ∂Ò±ÚÓ¬ ≈˝◊ √õ∂fl¬±À¬ı˛¬ı˛ Ó≈¬˘± ¬Û±›˚˛± ˚±˚˛¬ ,

fl¬±¬Û«±¸ Ó≈¬˘± ¤¬ı— ø˙˜≈˘ Ó≈¬˘±º ø˙˜≈˘ Ó≈¬˘± ˝±{®± ¤¬ı— ¤¬ı˛ ·Í¬Ú G¬±fl‘¬øÓ¬ (Cylindrical) ¬ıÀ˘ ≈̧Ó¬± ∆Ó¬ ˛̊±¬ı˛œ ¸y√√̂ ¬¬ı

Ú˚˛º fl¬±¬Û«±¸ Ó≈¬˘±˝◊ ¬ı¶a Î¬◊»¬Û±ÀÚ ¬ı…¬ı˝‘Ó¬ ˝˚˛º Î¬◊»fl‘¬©Ü fl¬±¬Û«±¸ Ó¬ôL≈√ [25-50 ø˜ø˘ø˜È¬±¬ı˛ ˘•§±], Î¬◊M¬ı˛ › øé¬Ì

’±À˜ø¬ı˛fl¬±˚˛ (Sea island cotton), ø˜˙À¬ı˛ › Ó¬±¬ı˛ ¸—˘¢ü ’=À˘ (Egyptian cotton) Î¬◊»¬Û±øÓ¬ ˝˚˛º ˆ¬±¬ı˛Ó¬

› ¬Û±øfl¬d¬±ÀÚ Î¬◊»¬Û±øÓ¬ Ó≈¬˘± øÚfl‘¬©Ü ˜±ÀÚ¬ı˛¬ , ∆À‚«… ŒÂ√±È¬ [19-25 ø˜ø˘ø˜È¬±¬ı˛], Œ˜±È¬±, Ó≈¬˘Ú± ”̃̆ fl¬ˆ¬±À¬ı ‚ ƒ̧‚À¸ ›

fl¬˜ ¸±±º

¬ı˛±¸±˚˛øÚfl¬ˆ¬±À¬ı Ó≈¬˘± √õ∂±˚˛ ¸•Û”Ì«ˆ¬±À¬ı [90-95 ˙Ó¬±—˙] Œ¸˘≈À˘±Ê ¬Z±¬ı˛± ·øÍ¬Ó¬º Œ¸˘≈À˘±Ê (Cellulose)
˝˝◊˘ ÊÀ˘ ’^±¬ı… ¤fl¬ √õ∂fl¬±À¬ı˛¬ı˛ ¬ı˝≈ ˙fl«¬¬ı˛± (Polysaccharide) ˚± fl¬±¬ı«Ú, ˝±˝◊ÀE±ÀÊÚ ¤¬ı— ’ø'ÀÊÚ ¬Z±¬ı˛± ·øÍ¬Ó¬

Œ˚Ã·º ¬Û±˝◊¬ı˛±ÀÚ±Ê (Pyranose) Ú±À˜¬ı˛ ¤˝◊ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ¢≠≈Àfl¬±Ê ¬ı˘˚˛ (Glucose ring) ¬Z±¬ı˛± ·øÍ¬Ó¬º ÊÀ˘

^¬ıÌœ˚˛ ^±é¬± ˙fl«¬¬ı˛± ¬ı± Glucose-¤¬ı˛ ’Ì≈ÀÓ¬ ¬Û“±‰¬øÈ¬ fl¬±¬ı«Ú ¤fl¬øÈ¬ ’ø'ÀÊÚ ¬Û¬ı˛˜±Ì≈¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬ ¬ı˘˚˛ Ô±Àfl¬º ‹
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’Ì≈ÀÓ¬ ˝±˝◊Eflƒ¬ø¸˘ ˜”˘fl¬·≈ø˘¬ı˛ ¬Û±¬ı˛¶Û±ø¬ı˛fl¬ ’¬ıàÔ±Ú ’Ú≈˚±˚˛œ ≈˝◊ √õ∂fl¬±À¬ı˛¬ı˛ ¢≠≈Àfl¬±Ê ¬Û±›˚˛± ˚±˚˛, ˚Ô± ’±˘Ù¬± (α)
¤¬ı— ø¬ıÈ¬± (β)º ø¬ıÈ¬± ¢≠≈Àfl¬±ÀÊ ≈̋ ◊øÈ¬ ˝± ◊̋Efl¬ø¸˘ ”̃̆ fl¬ ¬ı˘À ˛̊¬ı˛ ≈̋ ◊ √õ∂±ÀôL√ ¬Û¬ı˛¶Û¬ı˛ ø¬ı¬Û¬ı˛œÓ¬ øÀfl¬ Ô±Àfl¬º øfl¬ôL≈√ ’±˘Ù¬±

¢≠≈Àfl¬±ÀÊ ˜”˘fl¬ ≈øÈ¬ ¤fl¬˝◊ øÀfl¬ Ô±Àfl¬º ˝±˝◊Eflƒ¬ø¸˘ ˜”˘fl¬·≈ø˘ ¸—‚ÚÚ ¬ı˝≈˘œˆ¬¬ıÚ ø¬ıøflË¡˚˛±¬ı˛ (Condensation
polymerisation) ˜±Ò…À˜ ¢≠≈Àfl¬±ÀÊ¬ı˛ ¬ı˝≈˘fl¬ ¸‘ø©Ü fl¬À¬ı˛º

– OH + – OH → – O – + H2O [1.1]

ø¬ıøflË¡ ˛̊± ¬ı ≈̋̆ Àfl¬¬ı˛ ¤fl¬ ¤fl¬øÈ¬ ¢≠≈Àfl¬±Ê ’Ì≈¬ı˛ ’¬ıÀ˙ ∏̄Àfl¬ Anhydroglucose unit ¬ıÀ˘º Ó≈¬˘± Ó¬ôL≈√ÀÓ¬ ¤ ◊̋ unit
¤¬ı˛ ¸—‡…± √õ∂±˚˛ 10,000 ˝ ◊̋ÀÓ¬ 16,000º ≈øÈ¬ ø¬ıÈ¬± ¢≠≈Àfl¬±ÀÊ¬ı˛ ’Ì≈ 1, 4 ’¬ıàÔ±ÀÚ ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡ ˝À˚˛ ¤fl¬øÈ¬

celloboise unit ·Í¬Ú fl¬À¬ı˛º ¤˝◊ ø¬ıøflË¡˚˛±fl¬±À˘ ’Ì≈ ≈øÈ¬ 180°
Œfl¬±ÀÌ ‚”øÌ«Ó¬ ˝˚˛º Œ¸˝◊ fl¬±¬ı˛ÀÌ Œ¸˘≈À˘±Ê ¬ı˝≈˘Àfl¬¬ı˛ √õ∂fl‘¬Ó¬

¤fl¬˘fl¬ Œ¸À˘±¬ı± ˛̊›¸ [1.2ø‰¬S], ¢≠≈Àfl¬±Ê Ú ˛̊¬ , ’Ô«±» Œ¸ ≈̆À˘±Ê

˝˘ Œ¸À˘±¬ı±˚˛›Ê ¬Z±¬ı˛± ·øÍ¬Ó¬ ¬ı˝≈˘fl¬º ¤˝◊ ¬ı˝≈˘fl¬ ’Ì≈·≈ø˘

¤fl¬À¬ı˛‡± ˛̊ (Linear) ’¬ıøàÔÓ¬ ¬ıÀ˘ ¬Û¬ı˛¶Û¬ı˛ ‚øÚá¬ˆ¬±À¬ı Ô±fl¬ÀÓ¬

¬Û±À¬ı˛º ‹ ’¬ıàÔ±˚˛ ’Ì≈·≈ø˘¬ı˛ ˜ÀÒ… ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¬ ’±fl¬¯∏«Ì ¬ı˘ [ø¬ıÀ˙¯∏Ó¬ ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ] øflË¡˚˛± fl¬À¬ı˛ ¬ıÀ˘

¤øÈ¬ ÊÀ˘ ’^¬ıÌœ ˛̊º Œù´Ó¬¸±¬ı˛ (Starch) ’±˘Ù¬± ¢≠≈Àfl¬±Ê ¬Z±¬ı˛± ·øÍ¬Ó¬ ¬ı˝≈˘fl¬ ¤¬ı— ‹ ø¬ıÀ˙¯∏ ·Í¬ÀÚ¬ı˛ ˝±˝◊ÀE±ÀÊÚ

¬ıKÒÀÚ¬ı˛ ¸y√√̂ ¬±¬ıÚ± fl¬˜ Ô±Àfl¬ › ˙±‡±ø˚˛Ó¬ ˜”˘fl¬ Ô±fl¬¬ı±¬ı˛ ÊÚ… ’Ì≈·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ‚øÚá¬ ˝ÀÓ¬ ¬Û±À¬ı˛Ú±º ‹ fl¬±¬ı˛ÀÌ

Œù´Ó¬¸±¬ı˛ ÊÀ˘ ’±—ø˙fl¬ ^¬ıÌœ˚˛º

Œ¸˘≈À˘±Ê ’Ì≈·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ’Ó¬…øÒfl¬ ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÀÚ ’±¬ıX Ô±fl¬À˘ Œfl¬˘±ø¸Ó¬ ’=˘ ·øÍ¬Ó¬ ˝˚˛,

Œ˚·≈ø˘Àfl¬ ˜± ◊̋ÀflË¡±Ù¬± ◊̋ø¬ıË̆  (Microfibril) ¬ıÀ˘º ’±¬ı±¬ı˛ Ó¬ôL≈√¬ı˛ øfl¬Â√≈ ’—À˙ ‹ Œ¸ ≈̆À˘±Ê ’Ì≈·≈ø˘ ’ø¬ıÚ…d¬ ’¬ıàÔ± ˛̊

Ô±fl¬¬ı±¬ı˛ Ù¬À˘ ’øÚ˚˛Ó¬±fl¬±¬ı˛ ’—À˙¬ı˛ ¸‘ø©Ü ˝˚˛º ‹ ’=˘ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ‚Ú ¤¬ı— ¤¬ı˛ ˜ÀÒ… Ê˘, ’±^«Ó¬±, ¬ı˛?fl¬

¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ ^¬ı… ¸˝ÀÊ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó≈¬˘± Ó¬ôL≈√ÀÓ¬ ˙Ó¬fl¬¬ı˛± √õ∂±˚˛ 70 ˆ¬±· Œfl¬˘±ø¸Ó¬ ’=˘ › √õ∂± ˛̊ 30

ˆ¬±· ’øÚ˚˛Ó¬±fl¬±¬ı˛ ’=˘ Ô±Àfl¬º √õ∂øÓ¬ anhydroglucose unit-¤ øÓ¬ÚøÈ¬ ˝±˝◊Eø'˘ ¢∂≈À¬Û¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ fl¬±¬ı˛ÀÌ

Œ¸˘≈À˘±Ê ¬ı˛±¸±˚˛øÚfl¬ ø¬ıøflË¡˚˛±˚˛ ø¬ıÀ˙¯∏ ¸øflË¡˚˛ (Reactive)º

√õ∂øÓ¬øÈ¬ Ó≈¬˘± Ó¬ôL≈√ ¤fl¬øÈ¬ œ‚«±ø˚˛Ó¬ Œfl¬±¯, Ó¬ôL≈√¬ı˛ ¤fl¬ √õ∂±ôL√ ¸¬ı˛≈ › Â√“≈‰¬±À˘± ¤¬ı— ’Ú…√õ∂±ôL√ ‰¬›Î¬ˇ± ˚± Ó≈¬˘±¬ıœÀÊ¬ı˛

¸Àe· ˚≈q¡ Ô±Àfl¬ ¤¬ı— Ó≈¬˘± ¸—¢∂˝ fl¬¬ı˛¬ı±¬ı˛ ¸˜˚˛ ginning √õ∂øflË¡˚˛±˚˛ fl¬øÓ«¬Ó¬ ˝˚˛º Ó≈¬˘± Ó¬ôL≈√ Œ‡ÀÓ¬ ¬Û±fl¬±ÀÚ± øÙ¬Ó¬±¬ı˛

(Twisted tape) ˜ÀÓ¬±º ¤˝◊ ¬Û±fl¬Àfl¬ fl≈¬G¬˘œ ¬ı± convolution ¬ıÀ˘ ¤¬ı— Ó¬ôL≈√¬ı˛ √õ∂øÓ¬ ø˜ø˘ø˜È¬±À¬ı˛ √õ∂±˚˛ 6-12øÈ¬

¬Û±fl¬ Ô±Àfl¬º Ó≈¬˘± Ó¬ôL≈√¬ı˛ √õ∂àÔÀ2Â (Cross-section) øfl¬Îƒ¬øÚ ¬ı± ‰≈¬¬Û¸±ÀÚ± øÈ¬Î¬◊À¬ı¬ı˛ ˜ÀÓ¬±, ˜Ò…¬ıÓ¬œ« àÔ±Ú Ù¬“±¬Û±

’Ô«±» Ó¬ôL≈√¬ı˛ Œfl¬fàÔÀ˘ ¤fl¬øÈ¬ ·Ó«¬ ’±ÀÂ√ Œ˚øÈ¬Àfl¬ ˘≈…À˜Ú (Lumen) ¬ıÀ˘º Ó¬ôL≈√¬ı˛ ·Í¬Úfl¬±À˘ ¤˝◊ ·ÀÓ«¬¬ı˛ ˜ÀÒ…

øÀ˚˛ Î¬◊øæÀ¬ı˛ ¬ı˛¸ √õ∂¬ı±ø˝Ó¬ ˝˚˛º Ó¬ôL≈√¬ı˛ ’ˆ¬…ôL√¬ı˛œÌ ’—˙ Œ·ÃÌ √õ∂±‰¬œ¬ı˛ (Secondary wall) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¤˝◊

¬Û≈¬ı˛≈ ¤¬ı— ˙q¡ ’—À˙ Œ¸˘≈À˘±Ê ’Ì≈·≈ø˘ ¸≈ø¬ıÚ…d¬ › ‚øÚ©Üˆ¬±À¬ı Œfl¬˘±ø¸Ó¬ Ô±Àfl¬º ¤˝◊ ’—À˙ ˜±˝◊ÀflË¡±Ù¬±˝◊ø¬ıË˘·≈ø˘

Ó¬ôL≈√ ’Àé¬¬ı˛ ¸Àe· 23° Œfl¬±ÀÌ ¤fl¬Àfl¬fø¬ıø˙©Ü (Concentric) d¬À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬ ¤¬ı— ¤˝◊ ’—À˙¬ı˛ ¬Ûø¬ı˛˜±Ì

Ó¬ôL≈√¬ı˛ ¬Ûø¬ı˛¬Û!¬Ó¬± (Maturity) øÚÒ«±¬ı˛Ì fl¬À¬ı˛º ’¬Ûø¬ı˛ÌÓ¬ (Immature) ¬ı± ˜‘Ó¬ (Dead) Ó≈¬˘± Ó¬ôL≈√ÀÓ¬ Œ·ÃÌ

√õ∂±‰¬œ¬ı˛ ‡≈¬ı ¸¬ı˛≈ ˝˚˛ ¬ı± ¶§ä ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬ ¤¬ı— Œ¸˝◊ fl¬±¬ı˛ÀÌ ‹ Ó¬ôL≈√·≈ø˘ ¬ı˛?fl¬ ¬Û±Ô« Ò±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ¸é¬˜ ˝˚˛

Ú±º
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Ó¬ôL≈√¬ı˛ ¬Û±Ó¬˘± Î¬◊¬Ûø¬ı˛̂ ¬±· ≈̃‡… √õ∂±‰¬œ¬ı˛ (Primary wall) Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬ ¤¬ı— ¤øÈ¬ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ Œfl¬˘±¸±fl¬±¬ı˛º

Ó¬ôL≈√¬ı˛ ¸À¬ı«±¬Ûø¬ı˛ ’—˙ ¬ı± ¬ıø˝–Qfl¬Àfl¬ cuticle ¬ıÀ˘º ¤˝◊ ’—À˙ Œ¬Ûfl¬øÈ¬Ú, ‰¬ø¬ı« › Œ˜±˜Ê±Ó¬œ˚˛ ¬Û±Ô« Œ¬ıø˙ Ô±fl¬±¬ı˛

ÊÚ… Ê˘ ¤¬ı— ’Ú…±Ú… ¬ı˛±¸±˚˛øÚfl¬ ¬Û±Ô« ¸˝ÀÊ ¤˝◊ ¬ıø˝–Qfl¬ Œˆ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

1.2.1  Ó≈¬˘± Ó¬ôL≈√¬ı˛ Ò˜«

Ó≈¬˘± ¬Ó¬ôL≈√¬ı˛ Î¬◊À~‡À˚±·… Ò˜«·≈ø˘ ¸•§ÀKÒ øÚÀ•ß ’±À˘±‰¬Ú± fl¬¬ı˛± ˝˘  .

[1] Œfl¬˘±¸±fl¬±¬ı˛ ’—˙ Œ¬ı˙œ [70 ˙Ó¬±—˙] Ô±fl¬±˚˛ Ó≈¬˘± Ó¬ôL≈√ Œ˜±È¬±˜≈øÈ¬ˆ¬±À¬ı ˙q¡º øˆ¬Ê± ’¬ıàÔ±˚˛ ¤˝◊ Ó¬ôL≈√

Œ¬ıø˙ ˙øq¡˙±˘œ [˙Ó¬fl¬¬ı˛± √õ∂±˚˛ 20 ˆ¬±· Œ¬ıø˙]º ¤˝◊ Ó¬ôL≈√¬ı˛ ‚ÚQ ’Ú…±Ú… Ó¬ôL≈√ ’À¬Ûé¬± Œ¬ıø˙ ¤¬ı— ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q

(Specific gravity) 1.54º

[2] ¤˝◊ Ó¬ôL≈√¬ı˛ Ó¬±¬Û ¬Ûø¬ı˛¬ı˝Ú é¬˜Ó¬± Œ¬ı˙œº 120° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±˚˛ ’ä ¸˜˚˛ ¬ı˛±‡À˘ Ó¬ôL√≈√¬ı˛

√õ∂±fl‘¬øÓ¬fl¬ Ò˜« ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ Ô±Àfl¬º 160° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±˚˛ Ó¬ôL≈√ ’±^«Ó¬±˙”Ú… ˝˚˛, Ó¬À¬ı Í¬±G¬± fl¬¬ı˛À˘ ’±^«Ó¬±

øÙ¬À¬ı˛ ¬Û±˚˛º 250° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±˚˛ ¤˝◊ ¬Ûø¬ı˛¬ıÓ«¬Ú àÔ±˚˛œ ˝˚˛ ¤¬ı— Ó¬ôL≈√ ¬ı±±˜œ ¬ı˛— Ò±¬ı˛Ì fl¬À¬ı˛º ;˘ôL√ ø˙‡±¬ı˛

¸—¶ÛÀ˙« Ó≈¬˘± Ó¬ôL≈√ ^≈Ó¬ ;˘ÀÓ¬ Ô±Àfl¬ ¤¬ı— Œ¬Û±Î¬ˇ± fl¬±·ÀÊ¬ı˛ ·KÒ ¬Û±›˚˛± ˚±˚˛º

[3] Ó≈¬˘± ¸±Ò±¬ı˛Ì ^±¬ıfl¬¸˜”À˝ (Solvents) ^¬ıœˆ”¬Ó¬ ˝˚˛ Ú±º ¤fl¬˜±S øfl¬Î¬◊√õ∂…±À˜±øÚ˚˛±˜ ˝±˝◊Efl¬¸±˝◊ÀÎ¬¬ı˛ ¤¬ı—

øfl¬Î¬◊ø√õ∂˝◊øÔø˘Ú Î¬±˝◊-’…±ø˜ÀÚ¬ı˛ Ê˘œ˚˛ ^¬ıÀÌ ^¬ıœˆ”¬Ó¬ ˝˚˛º

[4] Ó≈¬˘± Ó¬ôL≈√¬ı˛ ’ÕÊ¬ı (Inorganic) ’À•°¬ı˛ ˘‚≈ ^¬ıÀÌ é¬øÓ¬¢∂àÔ ˝˚˛ Ú±º Ó¬À¬ı ’ÕÊ¬ı ’À•°¬ı˛ ‚Ú ^¬ıÀÌ

˝± ◊̋ÀE±À¸˘≈À˘±Ê (Hydrocellulose) Î¬◊»¬ÛÀiß¬ı˛ Ù¬À˘ é¬øÓ¬¢∂d¬ ˝˚˛º ˙Ó¬fl¬¬ı˛± 70 ˆ¬±· [›ÊÀÚ¬ı˛ ’Ú≈¬Û±ÀÓ¬]

¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬ Ó≈¬˘± Ó¬ôL≈√ ^¬ıœˆ”¬Ó¬ ˝˚˛ ¤¬ı— Í¬±G¬±˚˛ ¬ıÌ«˝œÚ ^¬ıÌ ∆Ó¬¬ı˛œ fl¬À¬ı˛º Ó¬±¬Û˜±S± ¬ı‘øX fl¬¬ı˛À˘

Œ¸˘≈À˘±ÀÊ¬ı˛ ^¬ıÌ ’e·±¬ı˛œˆ”¬Ó¬ (Carbonised) ˝˚˛ ’Ô«±» ’^¬ıÌœ˚˛ fl¬±¬ı«ÀÚ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º ∆Ê¬ı (Organic) ’•°

Ó≈¬˘± Ó¬ôL≈√¬ı˛ ŒÓ¬˜Ú é¬øÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ¬ı˛?Ú › ’Ú…±Ú… √õ∂øflË¡˚˛±˚˛ ’…±ø¸øÈ¬fl¬ƒ, ’'±ø˘fl¬ƒ › È¬±¬ı˛È¬±ø¬ı˛fl¬ƒ ’…±ø¸Î¬

Ó≈¬˘± Ó¬ôL≈√¬ı˛ Î¬◊¬Û¬ı˛ √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛º

[5] Ó≈¬˘± Ó¬ôL≈√¬ı˛ é¬±¬ı˛ √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± Î¬◊À~‡À˚±·…ˆ¬±À¬ı Œ¬ıø˙º fl¬øàÈ¬fl¬ Œ¸±Î¬±¬ı˛ (Sodium hydroxide)
‚Ú ^¬ıÀÌ [√õ∂±˚˛ 20 ˙Ó¬±—˙] Ó≈¬˘±¬ı˛ ¸≈Ó¬± ¬ı± ¬ı¶a ¶§ä ¸˜˚˛ [√õ∂±˚˛ 1 ø˜øÚÈ¬] È¬±ÚÈ¬±Ú ’¬ıàÔ±˚˛ øÚ˜ø7¬¬¬Ó¬ fl¬¬ı˛À˘

Ó¬ôL≈√¬ı˛ fi8˘…, ¬ı˛— › ’±^«Ó¬± Ò±¬ı˛Ìé¬˜Ó¬± ˚ÀÔ©Ü ¬ı‘øX ¬Û±˚˛ ¤¬ı— Ó¬ôL≈√¬ı˛ Œfl¬±Ú é¬øÓ¬ ˝˚˛ Ú±º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬

˜±¬ı˛ø¸¬ı˛±˝◊ÀÊ¸Úƒ (Mercerisation) ¬ıÀ˘º Î¬◊¬Û˚≈q¡ ’¬ıàÔ±˚˛ ¤˝◊ √õ∂øflË¡˚˛± ¸≈Ó¬±¬ı˛ ¬ı± ¬ıÀ¶a¬ı˛ È¬±Ú √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬±

¬ı± ˙øq¡ ¬ı‘øX fl¬À¬ı˛º

[6] Ê±¬ı˛fl¬ ^¬ı… Œ˚˜Ú Œ¸±øÎ¬˚˛±˜ ˝±˝◊À¬Û±Àflv¬±¬ı˛±˝◊È¬ (NaOCl), Œ¸±øÎ¬˚˛±˜ Œflv¬±¬ı˛±˝◊È¬ (NaClO2), ˝±˝◊ÀE±ÀÊÚ

¬Û±¬ı˛’flƒ¬¸±˝◊Î¬ (H2O2)-¤¬ı˛ ˘‚≈ ^¬ıÀÌ øÚø«©Ü Ó¬±¬Û˜±S±˚˛ Ó≈¬˘± Ó¬ôL≈√ àÔ±˚˛œˆ¬±À¬ı ø¬ı¬ı˛ø?Ó¬ (Bleached) ˝˚˛ ’Ô«±»

Ó¬ôL√≈√ÀÓ¬ ’¬ıøàÔÓ¬ √õ∂±fl‘¬øÓ¬fl¬ ¬ı˛?fl¬ ¬Û±Ô« ¬ıÌ«˝œÚ ˝˚˛º Ó¬À¬ı Ê±¬ı˛fl¬ ^À¬ı…¬ı˛ ‚Ú ^¬ıÀÌ ¬ı± ’¸±¬ıÒ±Ú √õ∂À˚˛±À·

’ø'À¸˘≈À˘±Ê (Oxycellulose) Î¬◊»¬Ûiß ˝˚˛ ¤¬ı— Ó¬ôL≈√¬ı˛ ˙øq¡ fl¬À˜ › é¬±À¬ı˛ ^¬ıÌœ˚˛Ó¬± ¬ı‘øX ¬Û±˚˛º ø¬ıÊ±¬ı˛fl¬ ¬Û±Ô«,

Œ˚˜Ú ¸±˘Ù¬±¬ı˛ Î¬±˝◊ ’flƒ¬¸±˝◊Î¬ (SO2) ¬ı± Œ¸±øÎ¬˚˛±˜ ˝±˝◊ÀE±¸±˘Ù¬±˝◊È¬ (Na2S2O4), Ó≈¬˘±Àfl¬ àÔ±˚˛œˆ¬±À¬ı ø¬ı¬ı˛ø?Ó¬

fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º
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1.3  Â√±˘ Ó¬ôL≈√ (Bast Fibres)

øfl¬Â√≈ øfl¬Â√≈ Î¬◊øæÀ¬ı˛ Â√±˘ ¬ı± ¬ı±fl¬À˘¬ı˛ øˆ¬Ó¬¬ı˛ øÀfl¬¬ı˛ Ú˜Úœ˚˛ ’“±˙˚≈q¡ ’—˙ ŒÔÀfl¬ Œ˚ ¸fl¬˘ Ó¬ôL≈√ ¬Û±›˚˛± ˚±˚˛

Ó¬±À¬ı˛ Â√±˘ Ó¬ôL≈√ ¬ı± ¬ı±àÈ¬ Ó¬ôL≈√ (Bast fibre) ¬ıÀ˘º ¬Û±È¬ (Jute), ø˘ÀÚÚ (Flax), ˙Ú (Hemp), ‰¬œÚ± ‚±¸ ¬ı± Œ¬ı˛ø˜

(Ramie) ˝◊Ó¬…±ø ¤˝◊ Ê±Ó¬œ˚˛ Ó¬ôL≈√¬ı˛ Î¬◊±˝¬ı˛Ìº ¤˝◊ Ó¬ôL≈√·≈ø˘ Î¬◊øæÀ¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À·¬ı˛ ¬ı± Â√±À˘¬ı˛ ’ø¬ıÀ2Â… ’e· ¤¬ı—

¬Û‰¬Ú ¬ı± Œ¬ı˛øÈ¬— (Retting) √õ∂øflË¡ ˛̊±¬ı˛ ˜±Ò…À˜ Î¬◊øæÀ¬ı˛ øÈ¬ ≈̧… › ’Ú…±Ú… ’—˙ ŒÔÀfl¬ ¬Û‘Ôfl¬ fl¬¬ı˛± ˝ ˛̊º ¬Û‰¬Ú √õ∂øflË¡ ˛̊± øÓ¬Ú

√õ∂fl¬±À¬ı˛¬ı˛¬ , Œ˚˜Ú  .

[1] Ê˘ ¬Û‰¬Ú (Water retting)º

[2] ø˙ø˙¬ı˛ ¬Û‰¬Ú (Dew retting)º

[3] ¬ı˛±¸±˚˛øÚfl¬ ¬Û‰¬Ú (Chemical retting)º

Ê˘ ¬Û‰¬Ú √õ∂øflË¡˚˛±˚˛ Î¬◊øæ·≈ø˘Àfl¬ øÚø«©Ü ¸˜˚˛ ¬ı± øÚø«©Ü ¬Ûø¬ı˛˜±Ì ¬ı‘øX¬ı˛ ¬Û¬ı˛ Œfl¬ÀÈ¬ ¬ı±øG¬˘ fl¬À¬ı˛ ¬Û≈fl≈¬¬ı˛ ¬ı± Úœ¬ı˛

øàÔ¬ı˛ ÊÀ˘ √õ∂±˚˛ ¬ÛÀÚ¬ı˛ øÚ ŒÔÀfl¬ ¤fl¬ ˜±¸ øÚ˜ø7¬¬¬Ó¬ fl¬À¬ı˛ ¬ı˛±‡± ˝˚˛º ÊÀ˘¬ı˛ ¬ı…±flƒ¬ÀÈ¬ø¬ı˛˚˛± ¸KÒ±Ú √õ∂øflË¡˚˛±¬ı˛ ˜±Ò…À˜

(Fermentation) Î¬◊øæÀ¬ı˛ Œflv¬±À¬ı˛±øÙ¬˘ ¤¬ı— ’Ú…±Ú… øÈ¬¸≈…·≈ø˘ Ú©Ü fl¬À¬ı˛ ¤¬ı— Ó¬ôL≈√ ¬Û‘Ôfl¬ ˝˚˛º

ø˙ø˙¬ı˛ ¬Û‰¬Ú √õ∂øflË¡˚˛±˚˛ fl¬øÓ«¬Ó¬ Î¬◊øæ·≈ø˘ ‚±À¸¬ı˛ Î¬◊¬Û¬ı˛ ¬ı˛±‡± ˝˚˛º ø˙ø˙À¬ı˛, ¬ı‘ø©ÜÀÓ¬ ¤¬ı— ¬Û≈Ú–¬Û≈Ú– Ê˘ øÂ√øÈ¬À˚˛

¬Û‰¬Ú √õ∂øflË¡˚˛± ¸•Ûiß fl¬¬ı˛± ˝˚˛º ¤˝◊ ¬Û‰¬Ú ¸˜˚˛¸±À¬Ûé¬º Ó¬À¬ı ¤˝◊ √õ∂øflË¡˚˛±˘t Ó¬ôL≈√¬ı˛ Œ‰¬˝±¬ı˛± ¤¬ı— ·≈Ì˜±Ú ’À¬Ûé¬±fl‘¬Ó¬

Î¬◊»fl‘¬©Üº ’ÀÚfl¬ ¸˜˚˛ Ê˘ ¬Û‰¬ÀÚ¬ı˛ ¬Û¬ı˛ øfl¬Â√≈øÚ ‚±À¸ ŒÙ¬À˘ Œ¬ı˛À‡› ¬Û‰¬Ú øflË¡˚˛± ¸•Û”Ì« fl¬¬ı˛± ˝˚˛º

¬ı˛±¸± ˛̊øÚfl¬ ¬Û‰¬Ú √õ∂øflË¡ ˛̊± ˛̊ øÈ¬ ≈̧…·≈ø˘Àfl¬ é¬±¬ı˛ ¬ı± ’…±ø¸ÀÎ¬ øÚ˜ø7¬¬¬Ó¬ fl¬À¬ı˛ Ú¬ı˛̃  fl¬¬ı˛¬ı±¬ı˛ ¬Û¬ı˛ ¬Û≈Ú–¬ı˛± ˛̊ ÊÀ˘ ŒÒ±˘± ◊̋

fl¬¬ı˛± ˝˚˛º ¤˝◊ ¬ÛXøÓ¬ÀÓ¬ ¸˜˚˛ ’ÀÚfl¬ fl¬˜ ˘±À·, Ó¬À¬ı ¤˝◊ √õ∂øflË¡˚˛±øÈ¬ ‡¬ı˛‰¬ ¶§±À¬Ûé¬º

¬Û‰¬Ú ¸•Û”Ì« ˝›˚˛±¬ı˛ ¬Û¬ı˛ ø˙q¡ Ó¬ôL≈√ ¬ı“±˙ ¬ı± øÎ¬ˇÀÓ¬ È¬±ø„À˚˛ ¬ı± ¤fl¬ ŒÊ±Î¬ˇ± Œ¬ı˛±˘±À¬ı˛¬ı˛ ˜Ò… øÀ˚˛ ‰¬±˘Ú± fl¬À¬ı˛

’øÓ¬ø¬ı˛q¡ Ê˘ øÚ¶®±˙Ú fl¬¬ı˛± ˝˚˛º ¬ÛÀ¬ı˛ Œ‡±˘± Ê±˚˛·±˚˛ Œ¬ı˛ÃÀ^ Œ¬ı˛À‡ Ó¬ôL≈√ ¸•Û”Ì« ˙≈fl¬±ÀÚ± ˝˚˛º ˙≈©® Ó¬ôL≈√ breaking
√õ∂øflË¡˚˛±˚˛ ¤fl¬ÀÊ±Î¬ˇ± ’˜¸‘Ì Œ¬ı˛±˘±À¬ı˛¬ı˛ (Flutted roller) ˜Ò… øÀ˚˛ ‰¬±˘Ú± fl¬À¬ı˛ ’¬ıø˙©Ü Î¬◊øæ øÈ¬¸≈…·≈ø˘Àfl¬ Œˆ¬Àe·

Ó¬ôL≈√ ŒÔÀfl¬ ’±˘±± fl¬¬ı˛± ˝˚˛º

Â√±˘ Ó¬ôL≈√·≈ø˘ ¬ı˝≈Àfl¬±¯∏œº ¤fl¬±øÒfl¬ Œfl¬±¯∏ ø˘·øÚÚƒ ¤¬ı— ’Ú…±Ú… ’±Í¬±Ê±Ó¬œ˚˛ ¬Û±ÀÔ«¬ı˛ ¸±˝±À˚… ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡

Ô±Àfl¬º ¤˝◊ ¸fl¬˘ Ó¬ôL≈√¬ı˛ ø¬ıøˆ¬iß ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±fl¬±À˘ ˚ÀÔ©Ü ˚P¬ı±Ú ˝›˚˛± √õ∂À˚˛±ÊÚº ø˘·øÚÚ ˝◊Ó¬…±ø ¬Û˚«±5

¬Ûø¬ı˛̃ ±ÀÌ øÚ¶®±ø˙Ó¬ fl¬¬ı˛À˘ Ó¬ôL≈√ ˙øq¡˝œÚ ¬ı± ≈¬ı«̆  ˝À ˛̊ ¬ÛÀÎ¬ˇº Â√±˘ Ó¬ôL≈√¬ı˛ Œfl¬± ∏̄·≈ø˘ ’øÓ¬ œ‚« ¤¬ı— ∆‚«… ¬ı¬ı˛±¬ı¬ı˛ ¬ı“±À˙¬ı˛

ø·ÀÈ¬¬ı˛ (Node) Ú…±˚˛ ’—˙ Œ‡± ˚±˚˛º

1.3.1  ¬Û±È¬ (Jute)
ˆ¬±¬ı˛Ó¬ › ¬ı±—˘±ÀÀ˙ ¸¬ıÀ‰¬À˚˛ Œ¬ıø˙ ¬Û±È¬ Î¬◊»¬Ûiß ˝˚˛º Œ¸˝◊ fl¬±¬ı˛ÀÌ ¤˝◊ ≈˝◊ ŒÀ˙ ¬Û±ÀÈ¬¬ı˛ ¬ı…¬ı˝±¬ı˛› Œ¬ı˙œº ±˜

fl¬˜ › Œ˜±È¬±˜≈øÈ¬ ˙q¡ ¬ıÀ˘ ˜”˘Ó¬ ¬ıd¬± › ¬ı…±·Ê±Ó¬œ˚˛ ¸±˜¢∂œ √õ∂d≈¬øÓ¬ÀÓ¬ ¬Û±È¬ Œ¬ı˙œ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ¬ıÓ«¬˜±ÀÚ ¸7¬¬¬± ¬ıÀ¶a

(Furnishing fabric) › Œ¬Û±˙±fl¬ ¬ıÀ¶a (Apparel fabric) øfl¬Â√≈ ¬Ûø¬ı˛˜±ÀÌ ¬Û±È¬ ¬ı…¬ı˝±¬ı˛ ˝À2Âº

¬Û±ÀÈ¬¬ı˛ Œ¬ı±È¬±øÚfl¬…±˘ Ú±˜ fl¬¬ı˛Àfl¬±¬ı˛± ƒ̧ (Corchorus)º ¬Û±È¬ Ó¬ôL≈√¬ı˛ Œfl¬± ∏̄·≈ø˘¬ı˛ √õ∂àÔÀ2Â ’øÚ ˛̊ø˜Ó¬, Œfl¬±Ô±› ‡≈¬ı

Œ˜±È¬±, ’±¬ı±¬ı˛ Œfl¬±Ô±› ‡≈¬ı ¸¬ı˛≈º Œfl¬±¯∏·≈ø˘¬ı˛ ’±fl‘¬øÓ¬ ¸±Ò±¬ı˛ÌÓ¬ ¬Û=ˆ”¬Ê ¬ı± ¯∏Î¬ˇˆ”¬Êº Œfl¬±À¯∏¬ı˛ ˜Ò…ˆ¬±À·¬ı˛ Ù“¬±¬Û± ’—˙
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¬ı± ≈̆…À˜Ú·≈ø˘ ’øÚ ˛̊ø˜Ó¬ ˜±À¬Û¬ı˛º ’Ú…±Ú… Â√±˘ Ó¬ôL≈√¬ı˛ Ó≈¬˘Ú± ˛̊ ¬Û±ÀÈ¬¬ı˛ ˙øq¡ ¤¬ı— œ‚«àÔ±ø ˛̊Ó¬± fl¬˜º ’ø¬ıˆ¬q¡ Œfl¬± ∏̄·≈ø˘

∆À‚«… ‡≈¬ı ŒÂ√±È¬, ˜±S 0.25 Œ¸øKÈ¬ø˜È¬±¬ı˛º ¬Û±È¬ Ó¬ôL≈√ ’À¬Ûé¬±fl‘¬Ó¬ ’Ú˜Úœ˚˛ ¤¬ı— ’ˆ¬…ôL√¬ı˛œÌ ’±^«Ó¬± (Moisture
regain) ‡≈¬ı Œ¬ı˙œ Ú˚˛º ’ˆ¬…ôL√¬ı˛œÌ ’±^«Ó¬± ¬ı˘ÀÓ¬ Œ¬ı±Á¬±˚˛ ˙≈©® ’¬ıàÔ±˚˛ Ó¬ôL≈√¬ı˛ ›ÊÀÚ¬ı˛ ˙Ó¬fl¬¬ı˛± ¬Ûø¬ı˛˜±ÀÌ Î¬◊˝±¬ı˛

Œ˜±È¬ ’± «̂Ó¬±º ¬ı…¬ı˝±¬ı˛fl¬±À˘ ¬Û±È¬ Ó¬ôL≈√ é≈¬^ é≈¬^ ’—À˙ Œˆ¬Àe· ¬ÛÀÎ¬ˇ ¤¬ı— ¤ ◊̋ Ò «̃Àfl¬ shredding ¬ıÀ˘º ’¬Ûø¬ı˛À˙±øÒÓ¬

’¬ıàÔ±˚˛ ¤˝◊ Ó¬ôL≈√ Œ¬ı˛˙À˜¬ı˛ Ú…±˚˛ Î¬◊8˘, Ó¬À¬ı √õ∂øflË¡˚˛±fl¬±À˘ Î¬◊8˘Ó¬± ’ÀÚfl¬±—À˙ Ú©Ü ˝˚˛º ¬ı…¬ı˝±¬ı˛fl¬±À˘ ’±À˘±Àfl¬¬ı˛

(Light) √õ∂ˆ¬±À¬ı Ó¬ôL≈√ ¬ı±±˜œ ¬ı± ˝ ≈̆ ¬ı˛„ Ò±¬ı˛Ì fl¬À¬ı˛º ’øÓ¬ø¬ı˛q¡ ¬Ûø¬ı˛̃ ±ÀÌ [√õ∂± ˛̊ 20 ˙Ó¬±—˙] ø˘·øÚÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ◊̋

¤˝◊ ø¬ı¬ıÌ«Ó¬±¬ı˛ ÊÚ… ±˚˛œº

1.3.2  ø˘ÀÚÚ ¬ı± Ùv¬±' (Flax)
ø˘ÀÚÚ ¸¬ıÀ‰¬À ˛̊ Î¬◊»fl‘¬©Ü Â√±˘ Ó¬ôL≈√ ¤¬ı— ¤øÈ¬¬ı˛ Œ¬ı±È¬±øÚfl¬…±˘ Ú±˜ ø˘Ú±˜ (Linum)º ¤˝◊ Ó¬ôL≈√ Î¬◊À~‡À˚±·… ˆ¬±À¬ı

ŒÈ¬fl¬¸˝◊º ¬ı±˝◊À¬ıÀ˘ ¤˝◊ Ó¬ôL≈√¬ı˛ Î¬◊À~‡ ’±ÀÂ√º ø˜˙¬ı˛œ˚˛, ¢∂œfl¬ › Œ¬ı˛±˜±Ú ¸ˆ¬…Ó¬±˚˛ ø˘ÀÚÀÚ¬ı˛ ¬ı…¬ı˝±¬ı˛ øÂ√˘º ø˘ÀÚÀÚ¬ı˛

¬ı˝≈ √õ∂±‰¬œÚ ¬ı¶a ø¬ıøˆ¬iß ¸—¢∂˝˙±˘±˚˛ Œ‡ÀÓ¬ ¬Û±›˚˛± ˚±˚˛º ˝◊Î¬◊À¬ı˛±¬Û, ø¬ıÀ˙¯∏Ó¬ ¬ı˛±ø˙˚˛±ÀÓ¬, √õ∂‰≈¬¬ı˛ ø˘ÀÚÚ Î¬◊»¬Ûiß ˝˚˛º

ø˘ÀÚÚ Î¬◊øæ ŒÔÀfl¬ øÓ¬ø¸¬ı˛ ŒÓ¬˘ (Linseed oil) ¬Û±›˚˛± ˚±˚˛ ˚± Œ¬Û˝◊KÈ¬ ¤¬ı— ˆ¬±øÌ«˙ √õ∂d≈¬øÓ¬ÀÓ¬ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ

¬ı…¬ı ‘̋Ó¬ ˝ ˛̊º ’±À˜ø¬ı˛fl¬± ˛̊ ”̃̆ Ó¬ ŒÓ¬À˘¬ı˛ ÊÚ… ◊̋ ‹ Î¬◊øæÀ¬ı˛ ‰¬± ∏̄ ˝ ˛̊º ø˘ÀÚÚ Ó¬ôL≈√ ’øÓ¬ Î¬◊8˘º ˆ¬±¬ı˛œ ˜ ‘̧Ì Œ¬ı˛±˘±À¬ı˛¬ı˛

˜Ò… øÀ ˛̊ ¸=±˘Ú fl¬¬ı˛À˘ Î¬◊8˘Ó¬± ’±¬ı˛› ¬ı‘øX fl¬¬ı˛± ˚± ˛̊º ¤ ◊̋ Ó¬ôL≈√ Ó≈¬˘± ’À¬Ûé¬± ˜ ‘̧Ìº Î¬◊M˜ Ó¬±¬Û ¬Ûø¬ı˛¬ı˝Úé¬˜Ó¬±¬ı˛

fl¬±¬ı˛ÀÌ ¤øÈ¬ ¢∂œÀÉ¬ı˛ Œ¬Û±˙±fl¬ √õ∂d≈¬øÓ¬ÀÓ¬ ø¬ıÀ˙¯∏ Î¬◊¬ÛÀ˚±·œº ¬ı˘Ò±¬ı˛Ìé¬˜Ó¬± ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ıø˙ ¬ıÀ˘ øfl¬Â√≈ ø¬ıÀ˙¯∏

√õ∂fl¬±À¬ı˛¬ı˛ ¬ı¶a Î¬◊»¬Û±ÀÚ ¤øÈ¬ Ó≈¬˘± ’À¬Ûé¬± Œ¬ı˙œ Î¬◊¬ÛÀ˚±·œº ¤fl¬fl¬ ’ø¬ıˆ¬q¡ ø˘ÀÚÚ Ó¬ôL≈√ √õ∂±˚˛ 25 ˝˝◊ÀÓ¬ 75

Œ¸øKÈ¬ø˜È¬±¬ı˛ ˘•§± ˝ ˛̊º Œfl¬± ∏̄·≈ø˘¬ı˛ ¬ı…±¸ (Diameter) Œ¬ı˙ øÚ ˛̊ø˜Ó¬ ¤¬ı— Œø‡ÀÓ¬ ˘•§± ¬ı˛ÀÎ¬¬ı˛ Ú…± ˛̊º Ó¬ôL≈√¬ı˛ ’ˆ¬…ôL√À¬ı˛

¸¬ı˛≈ ’Ô‰¬ ¶Û©Ü øÂ√^ ¬ı± ˘≈…À˜Ú ø¬ı…˜±Úº Î¬◊¬Ûø¬ı˛ QÀfl¬ ¬ı…±¸ ¬ı¬ı˛±¬ı¬ı˛ àÔ±ÀÚ àÔ±ÀÚ ¸—Àfl¬±‰¬ÀÚ¬ı˛ fl¬±¬ı˛ÀÌ ∆‚«… ¬ı¬ı˛±¬ı¬ı˛

’ÀÚfl¬ ±· (Straitions) Œ‡± ˚±˚˛º ’ˆ¬…ôL√¬ı˛œÌ ’±^«Ó¬± √õ∂±˚˛ 13.75 ˙Ó¬±—˙º

ø˘ÀÚÀÚ¬ı˛ ¬ı˛±¸± ˛̊øÚfl¬ Ò «̃ Ó≈¬˘±¬ı˛ Ú…± ˛̊º ’•°, é¬±¬ı˛ ¤¬ı— ø¬ı¬ı˛?Ú ^À¬ı… ¤øÈ¬¬ı˛ √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ı˙œº

’øÓ¬ø¬ı˛q¡ ’± «̂Ó¬± › Î¬◊M5 ’±¬ı˝±› ˛̊± ¬ı…Ó¬œÓ¬ ’Ú…±Ú… ¬Ûø¬ı˛øàÔøÓ¬ÀÓ¬ fl¬œÈ¬-¬ÛÓ¬e· › Â√S±fl¬ ¬Z±¬ı˛± ø˘ÀÚÚ ¸˝ÀÊ ’±flË¡±ôL√

˝ ˛̊ Ú±º

1.3.3  ˙Ì (Hemp)
˙Ì √õ∂Ò±ÚÓ¬ ¬ı˛±ø˙˚˛±, ˝◊Ó¬±ø˘, ÙË¬±k, ˆ¬±¬ı˛Ó¬ › ‰¬œÀÚ Î¬◊»¬Ûiß ˝˚˛º ¤˝◊ Ó¬ôL≈√ ø˘ÀÚÚ ’À¬Ûé¬± Œ˜±È¬± › ·±Ï¬ˇ ¬ıÀÌ«¬ı˛,

‡≈¬ı˝◊ ˙q¡ › œ‚«àÔ±˚˛œ, ø¬ı¬ı˛?Ú fl¬¬ı˛± fl¬øÍ¬Úº ¤øÈ¬ ’Ú…±Ú… Â√±˘ Ó¬ôL≈√¬ı˛ Ú…±˚˛ Œfl¬±¯∏·≈2Â ¬Z±¬ı˛± ·øÍ¬Ó¬ ¤¬ı— 180-200

Œ¸øKÈ¬ø˜È¬±¬ı˛ ¬ı± ’øÒfl¬ ˘•§± ˝˚˛º ˙ÀÌ √õ∂‰≈¬¬ı˛ ø˘·øÚÚ Ô±Àfl¬ ¤¬ı— ¤˝◊ Ó¬ôL≈√ ‡≈¬ı ’Ú˜Úœ˚˛º ˙Ì ¸±Ò±¬ı˛ÌÓ¬ Œ˜±È¬± fl¬±¬ÛÎ¬ˇ

[Œ˚˜Ú ¬ıd¬±, fl¬…±Úˆ¬±¸] › Œ˜±È¬ ¸≈Ó¬± ¬ı± øÎ¬ˇ ∆Ó¬˚˛±¬ı˛œ¬ı˛ fl¬±ÀÊ ¬ı…¬ı˝‘Ó¬ ˝˚˛º

1.3.4  ‰¬œÚ± ‚±¸ ¬ı± Œ¬ı˛ø˜ (Ramie)
‰¬œÚ ¤¬ı— √õ∂˙±ôL√ ˜˝±¸±·¬ı˛œ˚˛ ¬Zœ¬Û¬Û≈À? ¤øÈ¬¬ı˛ ‰¬±¯∏ ˝˚˛º ¤˝◊ Ó¬ôL≈√¬ı˛ ¬Û‰¬Ú ˝d¬‰¬±˘œÓ¬ ¸˝ÀÊ fl¬¬ı˛± ˚±˚˛ Ú±º √õ∂ÔÀ˜

¬ı± ˚±øLafl¬ ¬ÛXøÓ¬ÀÓ¬ Ó¬ôL≈√·≈ø˘ ¬Û‘Ôfl¬ fl¬¬ı˛± ˝˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ˙≈Ò≈ ÊÀ˘ ¬ı± ‰≈¬Ú ÊÀ˘ øÚ˜ø7¬¬¬Ó¬ fl¬À¬ı˛ ’Ú…±Ú… ¬Û±Ô« ŒÔÀfl¬

¬Û‘Ôfl¬ fl¬¬ı˛± ˝˚˛º ¤˝◊ Ó¬ôL≈√ ¸±Ò±¬ı˛ÌÓ¬ ¸±± ¬ı˛—À˚˛¬ı˛ ˚ÀÔ©Ü ˙q¡, Œ˜±È¬±, ’Ú˜Úœ˚˛ ¤¬ı— Î¬◊8˘º Ê±˝±ÀÊ ¬ı…¬ı˝±À¬ı˛¬ı˛ ÊÚ…

˙q¡ ŒÈ¬fl¬¸˝◊ øÎ¬ˇ ∆Ó¬˚˛±¬ı˛œÀÓ¬ ¤øÈ¬ ¬ı…¬ı˝‘Ó¬ ˝˚˛ ¤¬ı— ’À¬Ûé¬±fl‘¬Ó¬ ø˜ø˝ Ó¬ôL≈√¬ı˛ ¸Àe· ø˜ø˙À˚˛ ¬ı¶a Î¬◊»¬Û±Ú fl¬¬ı˛± ˚±˚˛º

ø˙äÊ ¬ı¶a Î¬◊»¬Û±ÀÚ Œ¬ı˛ø˜ ˚ÀÔ©Ü Î¬◊¬ÛÀ˚±·œº
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1.4  Î¬◊øæƒÊ±Ó¬ Ó¬ôL≈√¬ı˛ ’ø¬ı˙≈øX

Î¬◊øæƒÊ±Ó¬ Ó¬ôL≈√ÀÓ¬ ø¬ıøˆ¬iß √õ∂fl¬±À¬ı˛¬ı˛ ’ø¬ı ≈̇XÓ¬± ¬ı± ’¬Û¬ıd≈¬ Ô±Àfl¬º Ó¬ôL≈√¬ı˛ √õ∂fl¬±¬ı˛Àˆ¬, Î¬◊»¬Û±ÚàÔ˘, Ê˘¬ı± ˛̊≈ ¤¬ı—

ø¬ıøˆ¬iß fl¬±¬ı˛ÀÌ ¤À¬ı˛ √õ∂fl¬±¬ı˛ › ¬Ûø¬ı˛˜±ÀÚ¬ı˛ ˚ÀÔ©Ü Ó¬±¬ı˛Ó¬˜… ˝˚˛º øfl¬Â√≈ Î¬◊À~‡À˚±·… ’¬Û¬ıd≈¬¬ı˛ ø¬ı¬ı¬ı˛Ì øÚÀ•ß ¬ıÌ«Ú± fl¬¬ı˛±

˝˘  .

[1] Œ˝ø˜ Œ¸ ≈̆ Œ˘±Ê (Hemi cellulose)  . ¤øÈ¬ ø¬ıøˆ¬iß ¬Û±ÀÔ«¬ı˛ ø˜|Ì, ¤¬ı— ’±À¬Ûøé¬fl¬ ¬Ûø¬ı˛˜±Ì Î¬◊»À¸¬ı˛

Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛ fl¬À¬ı˛º ¤øÈ¬¬ı˛ ¸±Ò±¬ı˛Ì Ò «̃ fl¬±À¬ı«±˝± ◊̋ÀEÀÈ¬¬ı˛ Ú…± ˛̊º Ó¬ôL≈√¬ı˛ Œfl¬± ∏̄ √õ∂±‰¬œ¬ı˛ ·Í¬ÀÚ ¤øÈ¬¬ı˛ ·≈¬ı≈̨Q¬Û”Ì« ”̂¬ø˜fl¬± ’±ÀÂ√º

øÎ¬¢∂œ ’Ù¬ ¬Ûø˘˜±¬ı˛±˝◊ÀÊ˙Ú Œ¸˘≈À˘±ÀÊ¬ı˛ Ó≈¬˘Ú±˚˛ fl¬˜ ¬ıÀ˘ ¤øÈ¬ 18 ˙Ó¬±—˙ fl¬øàÈ¬fl¬ Œ¸±Î¬±¬ı˛ ^¬ıÀÌ ^¬ıœˆ”¬Ó¬ ˝˚˛º

˝◊˝±ÀÓ¬ ˝◊Î¬◊À¬ı˛±øÚfl¬ ’…±ø¸Î¬ Ô±Àfl¬º

[2] Œ¬Ûflƒ¬øÈ¬fl¬ ’…±ø¸Î¬ › Œ¬Ûfl¬øÈ¬Ú  . Î¬◊øæÀ Œ¬Ûflƒ¬øÈ¬fl¬ ’…±ø¸Î¬ (Pectic acid) fl¬…±˘ø¸˚˛±˜ › ˜…±·ÀÚø¸˚˛±˜

˘¬ıÚ ¬ı± Œ¬Ûflƒ¬øÈ¬Ú (Pectin or Methyl pectale) ¬ı˛”À¬Û Ô±Àfl¬º ø¬ıøˆ¬iß Ù¬˘, Œ˚˜Ú ’±À¬Û˘, Ú…±˙¬Û±øÓ¬, ¬ıœÈ¬

˝◊Ó¬…±øÀÓ¬ ¤øÈ¬ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬º Œ¬Ûflƒ¬øÈ¬fl¬ ’…±ø¸Î¬ ¬ı˝≈˙fl«¬¬ı˛± ¸‘˙ ¬ı˝≈˘fl¬ ˚±ÀÓ¬ CH2OH ¢∂≈À¬Û¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬

-COOH ”̃̆ fl¬ Ô±Àfl¬º ¤øÈ¬ ÊÀ˘ ’^¬ıÌœ ˛̊, Ó¬À¬ı é¬±¬ı˛œ ˛̊ ^¬ıÀÌ ^¬ıœ ”̂¬Ó¬ ˝ ˛̊º øÎ¬-·…±˘±flƒ¬ÀÈ¬±¬ı˛øÚfl¬ ’…±ø¸Î¬ ‘̇∫ø˘Ó¬

˝À ˛̊ Œ¬Ûfl¬øÈ¬Ú ·øÍ¬Ó¬ ˝˚˛ ¤¬ı— Œfl¬±À¯∏¬ı˛ ˜Ò…2Â± ·Í¬ÀÚ ’—˙ ŒÚ˚˛º

[3] ø˘·øÚÚ (Lignin)  . ¸fl¬˘ Â√±˘ Ó¬ôL≈√ÀÓ¬ fl¬˜ Œ¬ıø˙ ¬Ûø¬ı˛˜±Ì ø˘·øÚÚ Ô±Àfl¬ ¤¬ı— ¸”Ñ ¸”Ñ Œfl¬±¯∏·≈ø˘Àfl¬

¤fl¬øSÓ¬ ¬ı˛±‡ÀÓ¬ ¸±˝±˚… fl¬À¬ı˛ Ó¬À¬ı ø˘·øÚÀÚ¬ı˛ Î¬◊¬ÛøàÔøÓ¬¬ı˛ fl¬±¬ı˛ÀÌ Â√±˘ Ó¬ôL≈√ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ˝ø¬ı˛̂ ±ˆ¬ ˝ ˛̊º ¤øÈ¬¬ı˛ ¬ı˛±¸± ˛̊øÚfl¬

·Í¬Ú ¸øÍ¬fl¬ˆ¬±À¬ı Ê±Ú± ˚±˚˛ Ú±˝◊º fl¬±¬ı«ÀÚ¬ı˛ ’Ú≈¬Û±ÀÓ¬ ˝±˝◊ÀE±ÀÊÚ fl¬˜ Ô±Àfl¬ ¬ıÀ˘ ¸y√ˆ¬¬ıÓ¬ ¤øÈ¬ ¤fl¬øÈ¬ ’…±À¬ı˛±À˜øÈ¬flƒ¬

(Aromatic) ¬ı± Œ¬ıÚøÊÚƒ ‚øÈ¬Ó¬ Œ˚Ã· ¤¬ı— ø¬ıˆ¬±ÊÚfl¬±À˘ Î¬◊»¬Ûiß ¬Û±Ô«·≈ø˘¬ı˛ ˜ÀÒ… Î¬◊À~‡À˚±·… 3, 4

dihydroxyphenylpropane, ˚± ¸y√√ˆ¬¬ıÓ¬ ø˘·øÚÀÚ¬ı˛ ¤fl¬øÈ¬ √õ∂±Ôø˜fl¬ ·Í¬Ú ’—˙º ø˘·øÚÚƒ ø¬ı¬ı˛?fl¬ ^¬ı… Œ˚˜Ú

Œ¸±øÎ¬˚˛±˜ ˝±˝◊À¬Û±Àflv¬±¬ı˛±˝◊È¬, ø¬ıvø‰¬— ¬Û±Î¬◊Î¬±¬ı˛ › Œ¸±øÎ¬˚˛±˜ Œflv¬±¬ı˛±˝◊ÀÈ¬¬ı˛ ^¬ıÀÌ ^¬ıœˆ”¬Ó¬ ˝˚˛º

[4] ‰¬ø¬ı« › Œ˜±˜ Ê±Ó¬œ˚˛ ¬Û±Ô«  . Ó≈¬˘± Ó¬ôL≈√ÀÓ¬ ‰¬ø¬ı« › Œ˜±˜ Ê±Ó¬œ˚˛ ¬Û±Ô« ‡≈¬ı fl¬˜ ¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬ ¬ıÀ˘ ¤øÈ¬¬ı˛

·Í¬Ú ¸•ÛÀfl«¬ ø¬ıd¬±ø¬ı˛Ó¬ ¬Û¬ı˛œé¬± fl¬¬ı˛± ¸y√√̂ ¬¬ı ˝ ˛̊ Ú± ◊̋º Œ˜±˜Ê±Ó¬œ ˛̊ ¬Û±Ô«̧ ”̃̋  (Waxes) Œ˜±ÀÚ±˝± ◊̋øEfl¬ ’…±˘Àfl¬±˝˘

Œ˚˜Ú Œ¸¬ı˛± ◊̋̆  (Ceryl), ·ø¸¬Û± ◊̋̆  (Gossipyl), ˜ÚÈ¬±Ú± ◊̋̆  (Montanyl) ◊̋Ó¬…±ø¬ı˛ ¬Z±¬ı˛± ·øÍ¬Ó¬º Ó¬œ¬ıË é¬±À¬ı˛ Ù≈¬È¬±À˘

ŒÓ¬˘ › ‰¬ø¬ı«Ê±Ó¬œ˚˛ ¬Û±Ô«¸˜”˝ ¸±¬ı±ÀÚ ¬Ûø¬ı˛ÌÓ¬ ˝˚˛ › ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝˚˛º ¤˝◊ ø¬ıøflË¡˚˛±Àfl¬ ¸±¬ı±Úœˆ¬¬ıÚ ¬ı±

¸…±À¬Û±øÚøÙ¬Àfl¬¸Úƒ (Saponification) ¬ıÀ˘º øfl¬ôL≈√ Œ˜±˜ Ê±Ó¬œ˚˛ ¬Û±Ô«Àfl¬ ¤˝◊ √õ∂øflË¡˚˛±˚˛ ^¬ıœˆ”¬Ó¬ fl¬¬ı˛± ˚±˚˛ Ú± ¤¬ı—

¤À¬ı˛ ¸±¬ı±Ú ¬ı± ’Ú… ’¬Û^¬ıfl¬±¬ı˛fl¬ ¬Û±ÀÔ«¬ı˛ ¸±˝±À˚… Î¬◊2‰¬ Ó¬±¬Û˜±S± ˛̊ ’¬ı^¬ıœ ”̂¬Ó¬ (Emulsified) fl¬À¬ı˛ øÚ¶®±˙Ú fl¬¬ı˛±

˝˚̨º

[5] Ú±˝◊À¬∏C±ÀÊÚ ¸˜‘X Œ˚Ã·  . ¤˝◊ ’¬Û¬ıd≈¬·≈ø˘ Î¬◊øæÀ¬ı˛ Êœø¬ıÓ¬ ’¬ıàÔ±˚˛ Œfl¬±À¯∏ Î¬◊¬ÛøàÔÓ¬ Œ√õ∂±ÀÈ¬±õ≠±ÊÀ˜¬ı˛

(Protoplasm) ’¬ıø˙©Ü ’—˙º ¸±Ò±¬ı˛ÌÓ¬ ¤øÈ¬ Œ√õ∂±øÈ¬Ú › ¬Ûø˘À¬Û¬ÛÈ¬±˝◊ÀÎ¬¬ı˛ ø˜|Ìº ˚ø› Ó¬ôL≈√ÀÓ¬ ¤øÈ¬ ’øÓ¬ ’ä

¬Ûø¬ı˛˜±ÀÌ Ô±Àfl¬, Ó¬¬ı≈› ¤øÈ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¬ı¶a ¸±˜¢∂œÀÓ¬ Ú±Ú± ’¬ı±ø>Ó¬ √õ∂ˆ¬±¬ı ŒÙ¬À˘º ¤˝◊ Œ|Ìœ¬ı˛ Œ˚Ã··≈ø˘ Ù≈¬È¬ôL√

é¬±À¬ı˛¬ı˛ ^¬ıÀÌ ¸˝ÀÊ ^¬ıœˆ”¬Ó¬ ˝˚˛º

[6] ‡øÚÊ ¬Û±Ô«¸˜”˝  . Ó≈¬˘± Œ˚ ˜‘øMfl¬±˚˛ Î¬◊»¬Ûiß ˝˚˛ Ó¬±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ¬«¬ı˛ fl¬À¬ı˛ ‡øÚÊ ’¬Û¬ıd≈¬¬ı˛ ¬ı˛fl¬˜ÀÙ¬¬ı˛ ˝˚˛º

¸¬ı Ó≈¬˘±ÀÓ¬˝◊ ø¸ø˘fl¬Úƒ Ô±Àfl¬ ¤¬ı— ’Ú…±Ú… Î¬◊À~‡À˚±·… ‡øÚÊ ¬Û±Ô«·≈ø˘ ˝˘ ’…±˘≈ø˜øÚ˚˛±À˜¬ı˛, fl¬…±˘ø¸˚˛±À˜¬ı˛ ›

˜…±·ÀÚø¸˚˛±À˜¬ı˛ Ò±Ó¬¬ı ˘¬ıÚº ¤˝◊ ’¬Û¬ıd≈¬·≈ø˘ ÊÀ˘ ^¬ıÌœ˚˛ ¤¬ı— ¸˝ÀÊ˝◊ øÚ¶®±˙Ú fl¬¬ı˛± ˚±˚˛º Ó¬ôL≈√ √õ∂8ø˘Ó¬ fl¬¬ı˛À˘

‹·≈ø˘ fl¬±¬ı«ÀÚÈ¬ ˘¬ıÀÌ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— Î¬◊»¬Ûiß ˆ¬¶ú ŒÔÀfl¬ ¤À¬ı˛ ¬Ûø¬ı˛˜±Ì øÚÒ«±¬ı˛Ì fl¬¬ı˛± ˚±˚˛º
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[7] √õ∂±fl‘¬øÓ¬fl¬ ¬ı˛?fl¬ ¬Û±Ô«¸˜”˝  . ¤˝◊ ¬Û±Ô«·≈ø˘ Ó≈¬˘± Ó¬ôL≈√¬ı˛ ¸Àe· ›Ó¬À√õ∂±Ó¬ˆ¬±À¬ı ˚≈q¡ Ô±Àfl¬ ¬ıÀ˘ ¸˝ÀÊ

øÚ¶®±˙Ú fl¬¬ı˛± ˚±˚˛ Ú±º ¸y√√ˆ¬¬ıÓ¬ ‹·≈ø˘ Ó≈¬˘± Ù≈¬˘ ŒÔÀfl¬ ˘t Ùv¬…±ˆ¬Ú (flavone) Ê±Ó¬œ˚˛ ø¬Û·À˜KÈ¬º é¬±¬ı˛ › ’Ú…±Ú…

¬Û±Ô« ¬Z±¬ı̨± ¸±Ù¬± ◊̋À˚̨ (Scouring) ¤ ◊̋ ¬Û±Ô«·≈ø˘ øÚ¶®±ø˙Ó¬ ˝˚̨ Ú±º ‹·≈ø˘Àfl¬ ø¬ı¬ı̨?fl¬ ¬Û±ÀÔ«¬ı̨ ¸±˝±À˚… Ú©Ü fl¬¬ı̨± ˝˚̨º

ø¬ıøˆ¬iß Î¬◊øæÊ±Ó¬ Ó¬ôL≈√ÀÓ¬ Î¬◊¬ÛøàÔÓ¬ ’ø¬ı˙≈øX¬ı˛ Œ˜±È¬±˜≈øÈ¬ ¬Ûø¬ı˛˜±Ì 1-1 ¸±¬ı˛ÌœÀÓ¬ Î¬◊À~‡ fl¬¬ı˛± ˝À˚˛ÀÂ√º ¤˝◊

¬Û¬ı˛œé¬±˘t ¬Ûø¬ı˛˜±Ì·≈ø˘ Ó¬ôL≈√¬ı˛ Œ|Ìœ › Î¬◊»À¸¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

¸±¬ı˛Ìœ 1.1 – Î¬◊øæÊ±Ó¬ Ó¬ôL≈√ÀÓ¬ ¬ı˛±¸±˚˛øÚfl¬ ’ø¬ı˙≈øX¬ı˛ ¬Ûø¬ı˛˜±Ì [˙≈©® Ó¬ôL≈√¬ı˛ ›ÊÀÚ¬ı˛ ̇ Ó¬fl¬¬ı˛± ̂ ¬±·]

¬ı˛±¸± ˛̊øÚfl¬ ̂ ¬ı… Ó≈¬˘± ø˘ÀÚÚ ¬Û±È¬ Œ¬ı˛ø˜

Œ¸ ≈̆À˘±Ê 94 70.3 69.7 79.1

Œ˝ø˜-Œ¸ ≈̆À˘±Ê - 18.6 13.3 14.6

Œ¬Ûfl¬øÈ¬Ú 1.2 2.0 0.2 2.1

ø˘·øÚÚ - 2.2 13.1 0.66

‰¬ø¬ı« › Œ˜±˜Ê±Ó¬œ˚˛ ¬Û±Ô« 0.6 2.6 0.5 0.3

Œõ∂±øÈ¬Ú Ê√±Ó¬œ ˛̊ ¬Û√±Ô« 1.3 2.8 1.6 2.1

‡øÚÊ ’¬ıÀ˙ ∏̄ [ˆ¬¶ú] 1.2 1.5 1.6 1.1

’Ú…±Ú… 1.7 - - -

Œ˜±È¬ 100 100 100 100

1.5  øˆ¬¸ƒÀfl¬±Ê Œ¬ı˛˚˛Ú (Viscose Rayon)
Œ¬ı˛˚˛Ú˝◊ √õ∂Ô˜ ˜Ú≈¯∏…¸‘©Ü (Manmade) Ó¬ôL≈√ ¤¬ı— ¤øÈ¬ ¤fl¬øÈ¬ ¬Û≈ÚÊ«±Ó¬ Ó¬ôL≈√º ø¬ıøˆ¬iß Œ¸˘≈ Œ˘±Ê ^¬ı… Œ˚˜Ú

¬ı“±˙, ¬Ûø¬ı˛Ó¬…q¡ ¬ı± Ú©Ü Ó≈¬˘± (Waste cotton) √õ∂ÔÀ˜ 18 ˙Ó¬±—˙ fl¬øàÈ¬fl¬ Œ¸±Î¬±¬ı˛ ^¬ıÀÌ øÚ˜ø7¬¬¬Ó¬ ’¬ıàÔ±˚˛ øÓ¬Ú

‰¬±¬ı˛ øÚ ¬ı˛±‡± ˝˚˛ ¤¬ı— Î¬◊»¬Ûiß fl¬øÍ¬Ú ’…±˘fl¬±ø˘ Œ¸˘≈ Œ˘±ÊÀfl¬ ›ÊÀÚ¬ı˛ ˙ ˙Ó¬±—˙ fl¬±¬ı«Ú Î¬±˝◊-¸±˘Ù¬±˝◊ÀÎ¬ ŒÔÀfl¬

øÓ¬Ú ŒÔÀfl¬ ‰¬±¬ı˛ ‚KÈ¬± øÚ˜ø7¬¬¬Ó¬ ¬ı˛±‡À˘ Œ¸±øÎ¬˚˛±˜ Ê…±ÚÀÔÈ¬ (Sodium xnathate) Î¬◊»¬Ûiß ˝˚˛, ˚± fl¬øàÈ¬fl¬ Œ¸±Î¬±¬ı˛

^¬ıÀÌ ^¬ıœˆ”¬Ó¬ ˝˚˛º ‹ ‚Ú ^¬ıÌ 10 ˙Ó¬±—˙ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ ^¬ıÀÌ Œ¸±øÎ¬˚˛±˜ ¸±˘ÀÙ¬ÀÈ¬¬ı˛ › øÊefl¬

¸±˘ÀÙ¬ÀÈ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ‰¬±˘Ú± fl¬¬ı˛À˘ øˆ¬¸ƒÀfl¬±Ê Œ¬ı˛˚˛Ú Ó¬ôL≈√ ’Ò–øé¬5 ˝˚˛º ˘‚≈ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ ^¬ıÌ

¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ ¤¬ı— ’Ò–Àé¬¬Ûfl¬±À˘ Ó¬ôL≈√ ¬ı± øÙ¬˘±À˜KÈ¬Àfl¬ øÓ¬Ú·≈Ì ¬ı± ’øÒfl¬ ˜±S±˚˛ √õ∂¸±¬ı˛Ì (Drawing) fl¬À¬ı˛ Î¬◊2‰¬

˙øq¡ø¬ıø˙©Ü ¬Ûø˘ÀÚ±øÊfl¬ (Polynosic) Œ¬ı˛˚˛Ú Ó¬ôL≈√ ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛º

Œ¬ı˛˚˛Ú Ó¬ôL≈√¬ı˛ √õ∂àÔÀ2Â ’øÚ˚˛ø˜Ó¬ (Irregular)º ’Ì≈¬ıœé¬Ú ˚ÀLa ’Ì≈ ∆‚«…À2Â ¬ı¬ı˛±¬ı¬ı˛ (Longitudinally)
Œ‡À˘ Œ¬ı˛̊ ˛Ú ˘•§± ¬ıflË¡Ó¬±˝œÚ ¬ı˛ÀÎ¬¬ı˛ ˜ÀÓ¬± Œ‡± ˛̊, Ó¬À¬ı √õ∂fl¬±¬ı˛Àˆ¬À fl≈¬ø=Ó¬ ¬ı± Œfl“¬±fl¬Î¬ˇ±ÀÚ± (Crimped) Ó¬ôL≈√› Œ‡±

˚± ˛̊º Ó¬ôL≈√¬ı˛ Î¬◊¬Ûø¬ı˛d¬À¬ı˛ ’ÀÚfl¬ ˘•§± ˘•§± ±· (Serrations) Œ‡± ˚± ˛̊ ˚± ’Ò–Àé¬¬Ûfl¬±À˘ √õ∂àÔÀ2ÂÀ¬ı˛ ¸—Àfl¬±‰¬ÀÚ¬ı˛

±·º Œ¬ı˛˚˛Ú Ó¬ôL≈√¬ı˛ Œfl¬˘±¸fl¬±¬ı˛ ’—˙ [Ó¬ôL≈√¬ı˛ ›ÊÀÚ¬ı˛ 30 ˙Ó¬±—˙] Ó≈¬˘± Ó¬ôL≈√¬ı˛ ’À¬Ûé¬± [70 ˙Ó¬±—˙] ’ÀÚfl¬ fl¬˜º

Î¬◊2‰¬ ˙øq¡ ø¬ıø˙©Ü Œ¬ı˛˚˛ÀÚ ‹ ’—À˙¬ı˛ ¬Ûø¬ı˛˜±Ú ’À¬Ûé¬±fl‘¬Ó¬ Œ¬ıø˙ Ô±Àfl¬º Ó≈¬˘± ¤¬ı— Œ¬ı˛˚˛Ú Î¬◊ˆ¬À˚˛˝◊ Œ¸˘≈À˘±Ê ¬Z±¬ı˛±

·øÍ¬Ó¬ ¬ıÀ˘ ¬ı˛±¸±˚˛øÚfl¬ Ò˜« √õ∂±˚˛ ¤fl¬˝◊ ¬ı˛fl¬˜º Ó¬À¬ı øÎ¬¢∂œ ’Ù¬ ¬Ûø˘˜±¬ı˛±˝◊ÀÊ˙Ú, Œfl¬˘±¸±fl¬±¬ı˛ ’—˙, ’Ì≈¬ı˛ ø¬ıÚ…±À¸¬ı˛

¬Û±Ô«Àfl¬…¬ı˛ fl¬±¬ı˛ÀÌ Ó¬ôL≈√ ≈øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ¸øflË¡˚˛Ó¬±¬ı˛ Ó¬±¬ı˛Ó¬˜… ˝˚˛º ø¸q¡ ’¬ıàÔ±˚˛ øÎ¬¸ƒÀfl¬±Ê Œ¬ı˛˚˛ÀÚ¬ı˛ ˙øq¡ ˝ò±¸ ¬Û±˚˛,

øfl¬ôL≈√ ¤˝◊ ˙øq¡˝ò±À¸¬ı˛ ¬Ûø¬ı˛˜±Ú ¬Ûø˘ÀÚ±øÊfl¬ Œ¬ı˛˚˛ÀÚ¬ı˛ Œé¬ÀS fl¬˜º ¸”˚«±À˘±Àfl¬ Œ¬ı˛˚˛Ú ¸˝ÀÊ Ú©Ü ˝˚˛º
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Œ¬ı˛˚˛ÀÚ¬ı˛ Î¬◊8˘Ó¬± Ó≈¬˘± ’À¬Ûé¬± ’ÀÚfl¬ Œ¬ı˙œ ¤¬ı— ¤˝◊ Î¬◊8˘Ó¬± fl¬˜ fl¬¬ı˛¬ı±¬ı˛ ÊÚ… ’ÀÚfl¬ ¸˜˚˛ Î¬◊8˘Ó¬±

Ú±˙fl¬ ^¬ı… (Delustrant), Œ˚˜Ú È¬±˝◊ÀÈ¬øÚ˚˛±˜ Î¬±˝◊-’'±˝◊Î¬ Œ¬ı˛˚˛Ú Ó¬ôL≈√¬ı˛ Î¬◊»¬Û±Úfl¬±À˘ √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛º Ó¬ôL≈√¬ı˛

Î¬◊»¬Û±Úfl¬±À˘ ¬ı˛?fl¬ ¬ı± ø¬Û·À˜KÈ¬ ø˜ø˙À ˛̊› Ó¬ôL≈√Àfl¬ ¬ı˛øe·Ú fl¬¬ı˛± ˚± ˛̊º ¤ ◊̋ ¬ı… ˛̊ ¸—Àfl¬±‰¬Úfl¬±¬ı˛œ ¬ı˛?Ú √õ∂øflË¡ ˛̊±Àfl¬ ˜±¸-

fl¬±˘±À¬ı˛¸Ú (Mass coloration) ¬ı± ŒÎ¬±¬Û Î¬±˝◊— (Dope dyeing) ¬ıÀ˘º

øˆ¬¸Àfl¬±Ê Œ¬ı˛̊ ˛Ú Ó≈¬˘± Ó¬ôL≈√ ’À¬Ûé¬± ±À˜ ¸d¬±º Œ¸ ◊̋ fl¬±¬ı˛ÀÌ Ó≈¬˘±¬ı˛ ¬Ûø¬ı˛¬ıÀÓ«¬ ¤øÈ¬ ˚ÀÔ©Ü ¬Ûø¬ı˛̃ ±ÀÚ ¬ı…¬ı ‘̋Ó¬ ˝ ˛̊,

Œ˚˜Ú ¬Ûø˘À˚˛àÈ¬±¬ı˛ › Œ¸˘≈À˘±Ê Ó¬ôL≈√¬ı˛ ø˜|ÀÌ Î¬◊»¬Û±øÓ¬ ¬ıÀ¶a¬ı˛ (Blended fabric) Œé¬ÀSº

1.6  ’…±ø¸ÀÈ¬È¬ Œ¬ı˛˚˛Ú (Acetate Rayon)

’…±ø¸ÀÈ¬È¬ Œ¬ı˛̊ ˛Ú ¬ı”̨¬Û±ôL√ø¬ı˛Ó¬ (Modified) Œ¸ ≈̆À˘±Ê Ó¬ôL≈√º ¤øÈ¬ Ô±À «̃±õ≠±øàÈ¬fl¬ (Thermoplastic) ¬Û±Ô« ’Ô«±»

·¬ı˛˜ ’¬ıàÔ±˚˛ Ú˜Úœ˚˛ ˝˚˛ ¤¬ı— Í¬±G¬± fl¬¬ı˛À˘ ˙q¡ ˝˚˛º ˙≈X Œ¸˘≈À˘±ÊÀfl¬ ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

’…±ø¸øÈ¬fl¬ ’…±Ú±˝±˝◊E±˝◊ÀÎ¬¬ı˛ ¸Àe· √õ∂±˚˛ 8 ‚KÈ¬± ø¬ıøflË¡˚˛± fl¬À¬ı˛ Œ¸˘≈À˘±Ê ¬∏C±˝◊-’…±ø¸ÀÈ¬È¬ (Triacetate) Î¬◊»¬Ûiß fl¬¬ı˛±

˝˚˛º ¤øÈ¬ ¸•Û”Ì« õ≠±øàÈ¬Àfl¬¬ı˛ Ú…±˚˛º √õ∂d≈¬øÓ¬fl¬±À˘ Ê˘ ø˜ø˙À˚˛ œ‚«é¬Ì [√õ∂±˚˛ 20 ‚KÈ¬±] ¬ı˛±‡À˘ Œ¸Àfl¬`¬±ø¬ı˛ ’…±ø¸ÀÈ¬È¬

(Secondary acetate) Î¬◊»¬Ûiß ˝˚˛º ¤øÈ¬ÀÓ¬ Œ¸˘≈À˘±ÀÊ¬ı˛ Ú…±˚˛ øfl¬Â√≈ ˝±˝◊Eø'˘ ˜”˘fl¬ (– OH) Ô±Àfl¬ ¬ıÀ˘

Œ¸ ≈̆À˘±ÀÊ¬ı˛ øfl¬Â√≈ Ò «̃ [fl¬˜ ˜±S± ˛̊] ¤ ◊̋ Ó¬ôL≈√ÀÓ¬ ¬ıÓ«¬˜±Ú Ô±Àfl¬º Œ¬ı˛̇ À˜¬ı˛ Ú…± ˛̊ Î¬◊8˘ ¬ıÀ˘ ¤øÈ¬Àfl¬ ’…±ø¸ÀÈ¬È¬ ø¸{®›

¬ı˘± ˝˚˛º ¤øÈ¬ ’…±ø¸ÀÈ¬±ÀÚ (Acetone) ^¬ıœˆ”¬Ó¬ ˝˚˛, Â√S±fl¬ (Mildew) ÒÀ¬ı˛ Ú±, Í¬±G¬± ˘‚≈ ’À•° ¤˝◊ Ó¬ôL≈√¬ı˛ Œfl¬±Ú

é¬øÓ¬ ˝˚˛ Ú±º ¤fl¬ ¸˜˚˛ ¤˝◊ Ó¬ôL≈√ ‡≈¬ı ÊÚø√õ∂˚˛ øÂ√˘º ø¬ıøˆ¬iß ¸—Àù≠ø¯∏Ó¬ (Synthetic) Ó¬ôL≈√ ’±ø¬ı¶®±À¬ı˛¬ı˛ Ù¬À˘ ¬ıÓ«¬˜±ÀÚ

¤˝◊ Ó¬ôL≈√¬ı˛ ¬ı…¬ı˝±¬ı˛ ‡≈¬ı fl¬˜º Î¬◊8˘ Œ¬Û±˙±fl¬ Œ˚˜Ú Œ‡À˘±˚˛±Î¬ˇÀ¬ı˛ Œ¬Û±˙±fl¬ (Sportswear), ¸7¬¬¬± ¬ı¶a

(Furnishing fabric) ˝◊Ó¬…±øÀÓ¬ ¤˝◊ Ó¬ôL≈√¬ı˛ ¬ı…¬ı˝±¬ı˛ ’±ÀÂ√º

1.7  √õ∂±øÌÊ±Ó¬ Ó¬ôL≈√ (Animal Fibres)

√õ∂±øÌÊ±Ó¬ Ó¬ôL≈√ ’±˘Ù¬± ’…±ø˜ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ ¬ı˝≈ ¸—À˚±· ø¬ıøflË¡˚˛±˚˛ (Polymerisation) Î¬◊»¬Ûiß ˝˚˛º Œ√õ∂±øÈ¬ÀÚ

’…±ø˜ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ √õ∂fl¬±¬ı˛ › ¬Û˚«±˚˛flË¡À˜¬ı˛ Î¬◊¬Û¬ı˛ Î¬◊»¬Ûiß Ó¬ôL≈√¬ı˛ Ò˜« øÚˆ«¬¬ı˛ fl¬À¬ı˛º ≈˝◊ √õ∂fl¬±À¬ı˛¬ı˛ √õ∂±fl‘¬øÓ¬fl¬ Œ√õ∂±øÈ¬Ú Ó¬ôL≈√

¬Û±›˚˛± ˚±˚˛  . 1] Œ˘±˜ ¬ı± ‰≈¬˘ ˝˝◊ÀÓ¬ Œfl¬¬ı˛±øÈ¬Ú (Keratin) › 2] Œ¬ı˛˙˜fl¬œÈ¬ øÚ–¸‘Ó¬ Ù¬±˝◊À¬ıË±˝◊Ú (Fibroin)º

√õ∂Ô˜ Œ|Ìœ¬ı˛ Ó¬ôL≈√·≈ø˘¬ı˛ ˜ÀÒ… ¸¬ıÀ‰¬À˚˛ Î¬◊À~‡À˚±·… ˝˘ ¬Û˙˜ ¬ı± Î¬◊˘ ˚± Œˆ¬Î¬ˇ±¬ı˛ Œ˘±˜ ŒÔÀfl¬ ¬Û±›˚˛± ˚±˚˛º

Ó¬±Â√±Î¬ˇ± Î¬◊È¬, Œ‚±Î¬ˇ±, Â√±·˘, ‡¬ı˛À·±¸ ˝◊Ó¬…±ø¬ı˛ Œ˘±˜ ŒÔÀfl¬› ¬Û˙˜ ¸‘˙ Ó¬ôL≈√ ¬Û±›˚˛± ˚±˚˛, Ó¬À¬ı ¤˝◊ ¸fl¬˘ Ó¬ôL≈√¬ı˛

Î¬◊»¬Û±Ú › ¬ı…¬ı˝±¬ı˛ ‡≈¬ı fl¬˜º

Œ¬ı˛̇ ˜ Ó¬ôL≈√ ø¬ıøˆ¬iß ˜Ô fl¬œÈ¬ ¬ı± ¬Û ≈̆À¬Û±fl¬± [Bombyx mori] ¬Z±¬ı˛± øÚ– ‘̧Ó¬ ˘±˘± ≈̇øfl¬À ˛̊ Î¬◊»¬Ûiß ˝ ˛̊º Œ¬ı˛̇ ˜fl¬œÈ¬

≈̋ ◊øÈ¬ √õ∂fl¬±À¬ı˛¬ı˛ ˝ ˛̊  . 1] ·‘̋  ¬Û±ø˘Ó¬ (Domestic) › 2] ¬ıÚ… (Wild)º Bombyx mori ¬Z±¬ı˛± Î¬◊»¬Û±øÓ¬ mulberry
silk √õ∂Ô˜ Œ|Ìœ ≈̂¬q¡º Ó¬¸¬ı˛ (Tussah), ˜≈·± (Muga) ¤¬ı— ¤ø¬ı˛ (Eri) ¬ıÚ… √õ∂Ê±øÓ¬¬ı˛ Œ¬ı˛˙˜º

Œfl¬¬ı˛±øÈ¬Ú ¤fl¬øÈ¬ ’øÓ¬ ÊøÈ¬˘ Œ√õ∂±øÈ¬Úº ø¸ ƒ̧ÀÈ¬ ◊̋Ú (Cysteine), ’…±ø˜ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ ¸±˘Ù¬±¬ı˛ ¬Û¬ı˛̃ ±Ì≈¬ı˛ ¸±˝±À˚…

’Ì≈·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ Î¬±˝◊¸±˘Ù¬±˝◊Î¬ ¬ıKÒÀÚ¬ı˛ (–S–S–) ¬Z±¬ı˛± ¸—˚≈q¡ (Cross-linked) Ô±Àfl¬º Ù¬±˝◊À¬ıË±ø˚˛Ú ’À¬Ûé¬±fl‘¬Ó¬

¸¬ı˛̆  Œ√õ∂±øÈ¬Úº ¤¬ı— ¤fl¬À¬ı˛‡œ˚˛ (linear) Œ√õ∂±øÈ¬Ú ’Ì≈·≈ø˘ d¬À¬ı˛ d¬À¬ı˛ ¸±Ê±ÀÚ± Ô±Àfl¬ › ’…±˜±˝◊Î¬ ¢∂≈À¬Û¬ı˛ ¸±˝±À˚…

’Ì≈·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÀÚ ˚≈q¡ Ô±Àfl¬º
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¸±Ò±¬ı˛ÌÓ¬ √õ∂±fl‘¬øÓ¬fl¬ Œ√õ∂±øÈ¬Ú Ó¬ôL≈√·≈ø˘ ˜±Á¬±ø¬ı˛ ˙øq¡¬ı˛, Ú˜Úœ˚˛ ¤¬ı— øàÔøÓ¬àÔ±¬Ûfl¬º Î¬◊2‰¬ ’ˆ¬…ôL√¬ı˛œÚ ’±^«Ó¬±¬ı˛

fl¬±¬ı˛ÀÌ ¤ ◊̋ Ó¬ôL≈√·≈ø˘ÀÓ¬ øàÔ¬ı˛ Ó¬øÎ¬ˇ» (Static electricity) Î¬◊»¬Ûiß ˝ ˛̊ Ú±º ¤ ◊̋ Ó¬ôL≈√·≈ø˘¬ı˛ ’•° √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± Œ¬ı˙œ,

øfl¬ôL≈√ é¬±¬ı˛ ¤¬ı— Ê±¬ı˛fl¬ ^¬ı… ¬Z±¬ı˛± ¸˝ÀÊ˝◊ ’±flË¡±ôL√ ˝˚˛ ¤¬ı— ¸”˚«±À˘±Àfl¬¬ı˛ √õ∂ˆ¬±À¬ı ÒœÀ¬ı˛ ÒœÀ¬ı˛ ˝ø¬ı˛^±ˆ¬ ˝˚˛º Œ¬ı˛˙˜ Ó¬ôL≈√

¬Z±¬ı˛± Î¬◊»¬Û±øÓ¬ ¬ı¶a¸˜”˝ √õ∂±˚˛ ¸¬ı ’±¬ı˝±›˚˛±ÀÓ¬˝◊ ’±¬ı˛±˜±˚˛fl¬º

1.7.1  ¬Û˙˜ (Wool)
Œˆ¬Î¬ˇ±¬ı˛ ·±S ŒÔÀfl¬ Œ˘±˜ ŒÂ√“ÀÈ¬ ¬Û˙˜ ¬ı± Î¬◊˘ ¬Û±›˚˛± ˚±˚˛º Œ˜ø¬ı˛ÀÚ± (Merino), ø˘—fl¬Ú (Lincoin) ˝◊Ó¬…±ø

√õ∂Ê±øÓ¬¬ı˛ Œˆ¬Î¬ˇ± ŒÔÀfl¬ Î¬◊»fl‘¬©Ü ˜±ÀÚ¬ı˛ ¬Û˙˜ ¬Û±›˚˛± ˚±˚˛º ˆ¬±¬ı˛Ó¬ › ¬Û±øfl¬d¬±ÀÚ¬ı˛ Œˆ¬Î¬ˇ± ŒÔÀfl¬ Œ˜±È¬±, ŒÂ√±È¬ ¤¬ı—

øÚ•ß̃ ±ÀÚ¬ı˛ ¬Û˙˜ ¬Û±› ˛̊± ˚± ˛̊, ˚± ¸±Ò±¬ı˛ÌÓ¬ fl¬•§̆  ◊̋Ó¬…±ø ∆Ó¬ ˛̊±¬ı˛œÀÓ¬ ¬ı…¬ı ‘̋Ó¬ ˝ ˛̊º ¢∂œÉ√õ∂Ò±Ú ’=À˘¬ı˛ ¬Û˙À˜ fl¬‡Ú›

fl¬‡Ú› ˝˘≈ Â√±¬Û Â√±¬Û ±· Œ‡± ˚±˚˛º ¤˝◊ Ê±Ó¬œ˚˛ S≈øÈ¬˚≈q¡ ¬Û˙˜Àfl¬ Canary ¬ı± Karakul ¬Û˙˜ ¬ıÀ˘ ¤¬ı— ¤À¬ı˛

ø¬ı¬ı˛?Ú fl¬¬ı˛± fl¬øÍ¬Úº

¬Û˙˜ ŒÔÀfl¬ ≈˝◊ √õ∂fl¬±À¬ı˛¬ı˛ ¸≈Ó¬± Î¬◊»¬Ûiß ˝˚˛º Î¬◊2‰¬˜±ÀÚ¬ı˛ ˘•§± ¤¬ı— ø˜ø˝ ¬Û˙˜Àfl¬ Œ¬ı˙œ ¬Û±fl¬ (Twist) øÀ˚˛

¤¬ı— ¸±Ò±¬ı˛ÌÓ¬ ¬Ûø˘À˚˛àÈ¬±¬ı˛ Ó¬ôL≈√¬ı˛ ¸Àe· ø˜ø˙À˚˛ (Blending) ›¬ı˛ÀàÈ¬Î¬ (Worsted) ¸≈Ó¬± ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛º ¤˝◊

¸≈Ó¬± ¸≈…øÈ¬— √õ∂d≈¬øÓ¬ÀÓ¬ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ’±¬ı±¬ı˛ ˜±Á¬±ø¬ı˛ ¤¬ı— Œ˜±È¬± ¬Û˙˜ Ó¬ôL≈√Àfl¬ fl¬˜ ¬Û±fl¬ øÀ˚˛ Î¬◊À˘Ú (Woollen) ≈̧Ó¬±

∆Ó¬ ˛̊±¬ı˛œ ˝˚˛, ˚± Œ˙±À˚˛È¬±¬ı˛ (Sweater) ˝◊Ó¬…±ø Œ¬ı±Ú±¬ı˛ fl¬±ÀÊ ˘±À·º

¬Û˙˜ Ó¬ôL≈√ 2 ŒÔÀfl¬ 20 Œ¸øKÈ¬ø˜È¬±¬ı˛ ˘•§± ˝˚˛ ¤¬ı— ¤˝◊ Ó¬ôL≈√¬ı˛ ¬ı˛„ ÷¯∏ƒ ˝ø¬ı˛^±ˆ¬ ¸±±º ¤øÈ¬¬ı˛ ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü…

Œfl“¬±fl¬Î¬ˇ±ÀÚ± ˆ¬±¬ı ¬ı± crimp; ø˜ø˝ ¤¬ı— Œ˜±È¬± ¬Û˙˜ Ó¬ôL≈√¬ı˛ √õ∂øÓ¬ Œ¸øKÈ¬ø˜È¬±¬ı˛ ∆À‚«… ˚Ô±flË¡À˜ 6-12 ¤¬ı— 1-4øÈ¬

crimp Ô±Àfl¬º

’Ì≈¬ıœé¬Ú ˚ÀLa ˘•§±˘ø•§ Œ‡À˘ ¬Û˙˜ Ó¬ôL≈√Àfl¬ ’Ó¬…±øÒfl¬ Œfl¬“±fl¬Î¬ˇ±ÀÚ± ÀôL√¬ı˛ Ú…±˚˛ Œ‡±˚˛º ¤˝◊ Ó¬ôL≈√¬ı˛ ¤fl¬ √õ∂±ôL√

Â√≈“‰¬±À˘±º ’Ú… √õ∂±ôL√øÈ¬ Œ˜±È¬± ¤¬ı— ‰¬…±õI◊± ˚± Œˆ¬Î¬ˇ±¬ı˛ Œ˝ ŒÔÀfl¬ fl¬øÓ«¬Ó¬ ˝À˚˛ÀÂ√º ¤˝◊ Ó¬ôL≈√¬ı˛ Î¬◊¬Ûø¬ı˛Qfl¬ ˜±ÀÂ√¬ı˛ ’“±À˙¬ı˛

Ú…±˚˛, ˚±Àfl¬ scale ¬ıÀ˘º Scale ·≈ø˘¬ı˛ ¤fl¬ √õ∂±ôL√ Ó¬ôL≈√¬ı˛ ¸Àe· Œ¸“ÀÈ¬ Ô±Àfl¬ ¤¬ı— ’¬Û¬ı˛ √õ∂±ôL√ Ó¬ôL≈√¬ı˛ Â√≈“‰¬±À˘± √õ∂±ÀôL√¬ı˛

’øˆ¬˜”À‡ Î¬◊ÀM±ø˘Ó¬ Ô±Àfl¬º ø˜ø˝ Ó¬ôL≈√ÀÓ¬ √õ∂øÓ¬ Œ¸øKÈ¬ø˜È¬±À¬ı˛ √õ∂±˚˛ 80-120øÈ¬ scale Ô±Àfl¬º ¤˝◊ fl¬±¬ı˛ÀÌ Ó¬ôL≈√·≈ø˘¬ı˛

¬Û¬ı˛¶Û¬ı˛ ‚ ∏̄«Ìfl¬±À˘ ¤fl¬øÈ¬ ’øˆ¬ ≈̃À‡ ‚ ∏̄«Ì √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± (Frictional resistance) ’Ú… ’øˆ¬ ≈̃À‡¬ı˛ Ó≈¬˘Ú± ˛̊ fl¬˜

˝ ˛̊º Ù¬À˘ Ó¬ôL≈√·≈ø˘Àfl¬ Ú±Î¬ˇ±‰¬±Î¬ˇ± fl¬¬ı˛À˘ Œ˚ ’øˆ¬ ≈̃À‡ ‚ ∏̄«Ì √õ∂øÓ¬À¬ı˛±Ò fl¬˜, Œ¸ ◊̋ øfl¬ ¸˝ÀÊ ¸À¬ı˛ ˚± ˛̊º øfl¬ôL≈√ ø¬ı¬Û¬ı˛œÓ¬

’øˆ¬ ≈̃À‡ ‚ ∏̄«Ì √õ∂øÓ¬À¬ı˛±Ò Œ¬ı˙œ Ô±Àfl¬ ¬ıÀ˘ ¬Û”¬ı«¬ıÓ¬œ«àÔ±ÀÚ øÙ¬À¬ı˛ ’±¸ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤ ◊̋ Ò «̃Àfl¬ direcional frictional
effect ¬ıÀ˘º Scale-¤¬ı˛ Î¬◊¬ÛøàÔøÓ¬ ¤¬ı— Ó¬ôL≈√¬ı˛ ’Ó¬…øÒfl¬ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±¬ı˛ fl¬±¬ı˛ÀÌ √õ∂øflË¡˚˛±fl¬±À˘ ¬ı± ¬ı…¬ı˝±¬ı˛fl¬±À˘

Œ¬ı˙œ Ú±Î¬ˇ±‰¬±Î¬ˇ± fl¬¬ı˛À˘ [ø¬ıÀ˙¯∏Ó¬ Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ ’±^« ’¬ıàÔ±˚˛] Ó¬ôL≈√·≈ø˘ ¬Û¬ı˛¶Û¬ı˛ ÊøÎ¬ˇÀ˚˛ (Interlocked) ˚±˚˛º

¬Û˙˜ Ó¬ôL≈√¬ı˛ ¤˝◊ Ò˜«Àfl¬ felting ¬ıÀ˘º Felting ¤¬ı˛ Ù¬À˘ ¬Û˙˜ ¬ıÀ¶a¬ı˛ ¸—Àfl¬±‰¬Ú (Contracion) ˝˚˛º ¬Û˙˜ Ó¬ôL≈√

øÂ√^˜ ˛̊ (Porous) ¬ıÀ˘ ¤˝◊ ¬ıÀ¶a¬ı˛ Ó¬±¬Û ¬Ûø¬ı˛¬ı˝Úé¬˜Ó¬± fl¬˜ ¤¬ı— ¬Ûø¬ı˛Ò±Úfl¬±À˘ ¤˝◊ ¬ıÀ¶a ’±˜¬ı˛± ·¬ı˛˜ ’Ú≈ˆ¬¬ı fl¬ø¬ı˛º

fl¬•§˘ ˝◊Ó¬…±ø ¬ıÀ¶a¬ı˛ Î¬◊»¬Û±ÀÚ Œ˚ ø¬ıÀ˙¯∏ √õ∂øflË¡˚˛±˚˛ felting fl¬¬ı˛± ˝˚˛ Ó¬±Àfl¬ milling ¬ıÀ˘º

¬Û˙˜ Ó¬ôL≈√¬ı˛ Œˆ¬ÃÓ¬ ·Í¬Ú ’Ó¬…ôL√ ÊøÈ¬˘º Ó¬ôL≈√¬ı˛ Qfl¬ ŒÔÀfl¬ ’ˆ¬…ôL√À¬ı˛ øÓ¬Ú √õ∂fl¬±À¬ı˛¬ı˛ øÈ¬ ≈̧… d¬À¬ı˛ d¬À¬ı˛ ø¬ıÚ…d¬ Ô±Àfl¬º

¤ ◊̋·≈ø˘ ˝˘, ¬ıø˝–Qfl¬ ¬ı± øfl¬Î¬◊øÈ¬fl¬˘ (Cuticle), Â√±˘ ¬ı± fl¬¬ı˛ÀÈ¬' (Cortex) ¤¬ı— øˆ¬Ó¬À¬ı˛¬ı˛ Ù“¬±¬Û± ’—˙ ¬ı± Œ˜Î≈¬˘±

(Medulla)º ¤˝◊·≈ø˘ ’±¬ı±¬ı˛ øÈ¬¸≈… ’Ú≈˚±˚˛œ ø¬ıˆ¬±ÊÚ fl¬¬ı˛± ˚±˚˛º ¬Û±Ó¬˘± ’Ô‰¬ ˙q¡ scale ¬Z±¬ı˛± cuticle ·øÍ¬Ó¬º

Scale ·≈ø˘ ¤Àfl¬ ’¬ÛÀ¬ı˛¬ı˛ Î¬◊¬Û¬ı˛ Œ‰¬À¬Û Ô±Àfl¬ ¤¬ı— ∆À‚«…¬ı˛ ¤fl¬ Ó‘¬Ó¬œ˚˛±—˙ Œ¬ı¬ı˛ ˝À˚˛ (Protrude) Ô±Àfl¬º ¸À¬ı«±¬Ûø¬ı˛



14

D:/Netaji Folder/Tailoring-U1-M-1-14

d¬¬ı˛ epicuticle, ¬ÛÀ¬ı˛ ˚Ô±flË¡À˜ exocuticle ¤¬ı— endoduticleº √õ∂Ô˜ ≈˝◊øÈ¬ d¬À¬ı˛ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÚ ·KÒfl¬

Î¬±˝◊¸±˘Ù¬±˝◊Î¬ ¬ıKÒÚ (–S–S–) ø˝¸±À¬ı Ô±Àfl¬º Ù¬À˘ d¬¬ı˛·≈ø˘¬ı˛ ∆Ê¬ı ¤¬ı— ¬ı˛±¸±˚˛øÚfl¬ √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± ‡≈¬ı Œ¬ıø˙º

Scale-¤¬ı˛ øÍ¬fl¬ øÚÀ‰¬˝◊ Ô±Àfl¬ cortex ˚±¬ı˛ ¬Ûø¬ı˛˜±Ú Ó¬ôL≈√¬ı˛ ›ÊÀÚ¬ı˛ √õ∂±˚˛ ˙Ó¬fl¬¬ı˛± 90 ˆ¬±·º ¤øÈ¬¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±·Àfl¬

ortho-cortex ¤¬ı— ’ˆ¬…ôL√¬ı˛œÌˆ¬±·Àfl¬ para cortex ¬ıÀ˘º ø¬ZÓ¬œ˚˛ d¬À¬ı˛ ˜±˝◊ÀflË¡±Ù¬±˝◊ø¬ıË˘·≈ø˘ Œ¬ıø˙ ¸≈˙‘∫˘ˆ¬±À¬ı

ø¬ıÚ…d¬ Ô±Àfl¬º ¸¬ıÀ‰¬À˚˛ øˆ¬Ó¬À¬ı˛¬ı˛ øÂ√^¬ı» ’—À˙¬ı˛ Ú±˜ medulla ¤¬ı— ¤øÈ¬ Ó≈¬˘±¬ı˛ lumen-¤¬ı˛ ¸‘˙º

¬Û˙˜ Ó¬ôL≈√ 19øÈ¬ ’±˘Ù¬± ’…±ø˜ÀÚ± ’…±ø¸Î¬ ¬Z±¬ı˛± ·øÍ¬Ó¬ ’øÓ¬ ÊøÈ¬˘ Œ√õ∂±øÈ¬Ú, ˚±À¬ı˛ ¸±Ò±¬ı˛Ì ¸—Àfl¬Ó¬ H2N+
º

¬Û˙À˜¬ı˛ Œé¬ÀS R´ ˜”˘fl¬ ’…±ø˘Ù¬±øÈ¬fl¬, ’…±À¬ı˛±À˜øÈ¬fl¬, Œ˝ÀÈ¬À¬ı˛±¸±˝◊øflv¬fl¬, ’±ø•°fl¬, é¬±¬ı˛œ˚˛ ¬ı± ·KÒfl¬ ˚≈q¡ ˜”˘fl¬º

’Ú…±Ú… Œ√õ∂±øÈ¬Ú ŒÔÀfl¬ Œfl¬¬ı˛±øÈ¬ÀÚ¬ı˛ ¬Û±Ô«fl¬… ¤˝◊ Œ˚ ¤¬ı˛ ˜ÀÒ… 3-4 ˙Ó¬±—˙ ·KÒfl¬ ø¸¸ƒÀÈ¬˝◊Ú ’…±ø˜ÀÚ± ’…±ø¸Î¬ ¬ı˛”À¬Û

Ô±Àfl¬º ¸¬ıÀ‰¬À˚˛ Î¬◊À~‡À˚±·… ’…±ø˜ÀÚ± ’…±ø¸Î¬·≈ø˘¬ı˛ ¬Ûø¬ı˛˜±Ú øÚ•ß¬ı˛”¬Û –

¢≠≈È¬±ø˜fl¬ (glutamic) ≅ 16.0 ˙Ó¬±—˙

ø¸¸ÀÈ¬˝◊Ú (cysteine) ≅ 13.1 ˙Ó¬±—˙

’…±¬ı˛øÊÚ±˝◊Ú (arginine) = 10.4 ˙Ó¬±—˙

Œ¸ø¬ı˛Ú (serene) = 9.5 ˙Ó¬±—˙

Œ√õ∂±ø˘Ú (proline) = 8.1 ˙Ó¬±—˙

ø˘Î¬◊ø¸Ú (leucine) = 8.1 ˙Ó¬±—˙º

ø¬ıøˆ¬iß ¬Û±ù´«˜”˘fl¬ Ô±fl¬¬ı±¬ı˛ Ù¬À˘ ¤fl¬˝◊ ’Ì≈¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ ˜ÀÒ… ¬ı± øˆ¬iß ’Ì≈¬ı˛ ˜ÀÒ… ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ ¤¬ı—

Ó¬øÎ¬ˇ»À˚±Êfl¬ ¬ıKÒÚ ‘̧ø©Ü ˝ ˛̊º ≈̋ ◊øÈ¬ ’Ì≈¬ı˛ fl¬±¬ı«ø'˘ ¤¬ı— ’…±ø˜ÀÚ± ”̃̆ fl¬ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ø¬ı¬Û¬ı˛œÀÓ¬ ’Ô‰¬ øÚfl¬È¬àÔ Ô±fl¬À˘

˘¬ıÚ ¬ıKÒÚ (salt-linkage) ·øÍ¬Ó¬ ˝ ˛̊º ‹ ¬ıKÒÚ·≈ø˘ pH (H+ ’±˚˛ÀÚ¬ı˛ ‚ÚQ] 4 ŒÔÀfl¬ 8 ¤¬ı˛ ˜ÀÒ… ’ø¬ıˆ¬q¡

Ô±Àfl¬º ’øÓ¬ø¬ı˛q¡ ’•° ¬ı± é¬±À¬ı˛ ‹ ¬ıKÒÚ Œˆ¬Àe· ˚± ˛̊º Œ˚ pH-¤ ’±ø•°fl¬ › é¬±¬ı˛œ ˛̊ ”̃̆ fl¬·≈ø˘ ¸˜¬Ûø¬ı˛̃ ±ÀÚ ’± ˛̊øÚÓ¬

˝˚˛ ¬ı± ¸±˜…±¬ıàÔ±˚˛ Ô±Àfl¬ Ó¬±Àfl¬ ¸˜Ó¬±øÎ¬ˇ» ø¬ıµ≈ (Isoelectric point) ¬ıÀ˘º ¬Û˙À˜¬ı˛ Œé¬ÀS ¸˜Ó¬øÎ¬ˇ» ø¬ıµ≈¬ı˛ pH
4.8 ŒÔÀfl¬ 7º

Œfl¬¬ı˛±øÈ¬ÀÚ¬ı˛ ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ ∆¬ıø˙©Ü… ˝˘ ·KÒfl¬ ˚≈q¡ ø¸¸ƒÀÈ¬˝◊Ú ’…±ø˜ÀÚ± ’…±ø¸Î¬ ¬Z±¬ı˛± ¸—˘¢ü ’Ì≈·≈ø˘¬ı˛ ˜ÀÒ…

Î¬±˝◊¸±˘Ù¬±˝◊Î¬ ¬ıKÒÚº ¤˝◊ ¬ıKÒÀÚ¬ı˛ Î¬◊¬Û¬ı˛ Ó¬ôL≈√¬ı˛ ¬ı˘ Ò˜« (Mechanical propertis) øÚˆ«¬¬ı˛ fl¬À¬ı˛º ¤˝◊ ¬ıKÒÚ ¤fl¬˝◊

’Ì≈¬ı˛ ø¬ıøˆ¬iß ’—À˙¬ı˛ ˜ÀÒ… ø¬ı…˜±Ú Ô±Àfl¬ ¬ıÀ˘ ’±˘Ù¬± Œfl¬¬ı˛±øÈ¬Ú ˚ÀÔ©Ü ‘Ï¬ˇ ¤¬ı— ø¬ıÈ¬± Œfl¬¬ı˛±øÈ¬ÀÚ ¬ı˛”¬Û±ôL√¬ı˛ fl¬¬ı˛ÀÓ¬

˚ÀÔ©Ü √õ∂¸±¬ı˛Ì ¬ı˘ (Streching) √õ∂À˚˛±À·¬ı˛ √õ∂À˚˛±ÊÚº ¤˝◊ ¬ıKÒÚ ¤fl¬ √õ∂fl¬±À¬ı˛¬ı˛ ¸˜À˚±˚œ ¬ıKÒÚ (Covalent bond)
¤¬ı— pH ¬Z±¬ı˛± √õ∂ˆ¬±ø¬ıÓ¬ ˝˚˛ Ú±º øfl¬Â√≈ øfl¬Â√≈ ø¬ıÀ˙¯∏ ^À¬ı…¬ı˛ ¬Z±¬ı˛± ¤˝◊ ¬ıKÒÚ ¸˝ÀÊ Œˆ¬Àe· ˚±˚˛, Œ˚˜Ú Ê˘ ¬ı± ¬ı±©Ûº

¤˝◊ fl¬±¬ı˛ÀÌ Ê˘ ¬ı± ¬ı±À©Û¬ı˛ ¸±˝±À˚… ¬Û˙˜Àfl¬ setting ¬ı± øàÔÓ¬±¬ıàÔ±˚˛ ’±Ú± ˚±˚˛º Setting fl¬¬ı˛¬ı±¬ı˛ ¸˜˚˛ ¬ıKÒÚ·≈ø˘

Œˆ¬Àe· ’À¬Ûé¬±fl‘¬Ó¬ ≈̧ø¬ıÒ±ÊÚfl¬ Ê± ˛̊·± ˛̊ ¬Û≈Ú·«øÍ¬Ó¬ ˝ ˛̊º Ù¬À˘ ¬Û˙˜ ¬ıd≈¬¬ı˛ ’±fl‘¬øÓ¬ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ¬ı”̨À¬Û àÔ± ˛̊œ ˝ ˛̊º ¬Û˙˜

Ó¬ôL≈√¬ı˛ Î¬◊8˘Ó¬± ˜±Á¬±ø¬ı˛º ¬ı˘ √õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± fl¬˜ ¬ı± ˜±Á¬±ø¬ı˛º Ó¬À¬ı øÂ√“Î¬ˇ¬ı±¬ı˛ ’±À· ¬Û «̊ôL√ Ó¬ôL≈√¬ı˛ ∆À‚«…¬ı˛ ˚ÀÔ©Ü √õ∂¸±¬ı˛Ì

(High elongation at break) ¸y√√ˆ¬¬ıº ¤˝◊ Ó¬ôL≈√¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±› ˚ÀÔ©Ü Œ¬ı˙œ ¤¬ı— ¬ı˘ √õ∂À˚˛±· fl¬¬ı˛À˘ ø¬ıÀ˙¯∏

Œˆ¬ÃÓ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú ˝˚˛ øfl¬ôL≈√ ¬ı˘ √õ∂Ó¬…±˝±¬ı˛ fl¬¬ı˛À˘ ¸˝ÀÊ˝◊ ¬Û≈¬ı˛±Ó¬Ú ’¬ıàÔ±˚˛ øÙ¬À¬ı˛ ’±À¸ (Good recovery)º ’¬ı˙…

’Ó¬…±øÒfl¬ ’±^«Ó¬±˚˛ ¤˝◊ Ò˜« øfl¬Â√≈È¬± ˝ò±¸ ¬Û±˚˛º Ó¬ôL≈√¬ı˛ Ê˘ ¬ı± ’±^«Ó¬± ¢∂˝Ì é¬˜Ó¬± ‡≈¬ı Œ¬ı˙œº ¬Û˙À˜¬ı˛ ’ˆ¬…ôL√¬ı˛œÚ

’±^Ó¬± (Moisture regain) √õ∂±˚˛ 14 ˙Ó¬±—˙º Ó≈¬˘±¬ı˛ Œé¬ÀS ¤˝◊ ¬Ûø¬ı˛˜±Ú 8 ¤¬ı— ¬Ûø˘À˚˛àÈ¬±À¬ı˛¬ı˛ Œé¬ÀS 1-¤¬ı˛

fl¬˜º
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Œfl¬¬ı˛±øÈ¬Ú ’Ì≈ √õ∂±˚˛ 140 Ú…±ÀÚ±ø˜È¬±¬ı˛ [10-9 ø˜È¬±¬ı˛] ˘•§± ¤¬ı— ¬ı…±¸ ¤fl¬ Ú…±ÀÚ±ø˜È¬±¬ı˛º ¸±Ò±¬ı˛Ì ’¬ıàÔ±˚˛

Œfl¬¬ı˛±øÈ¬Ú ’Ì≈ fl≈¬G¬˘œ ¬Û±fl¬±ÀÚ± ’¬ıàÔ±˚˛ Ô±Àfl¬ ˚±Àfl¬ ’±˘Ù¬±-Œfl¬¬ı˛±øÈ¬Ú (α-keratin) ¬ıÀ˘º Ó¬ôL≈√¬ı˛ Î¬◊¬ÛÀ¬ı˛ √õ∂¸±¬ı˛Ì-

¬ı˘ √õ∂À˚˛±· fl¬¬ı˛À˘ ’Ì≈·≈ø˘¬ı˛ ¬Û±fl¬ ‡≈À˘ ˚±˚˛ ¬ı± ¤fl¬À¬ı˛‡œ˚˛ (Linear) ˝˚˛º ¤˝◊ ’¬ıàÔ±Àfl¬ ø¬ıÈ¬±-Œfl¬¬ı˛±øÈ¬Ú (β-
keratin) ¬ıÀ˘ ¤¬ı— √õ∂˚≈q¡ ¬ı˘ √õ∂Ó¬…±˝±À¬ı˛ ¬Û≈Ú¬ı˛±˚˛ ’±˘Ù¬±-Œfl¬¬ı˛±øÈ¬ÀÚ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛º ¬Û˙À˜ ’¬Û¬ıd≈¬ ¬ı± ’ø¬ı˙≈øX¬ı˛

¬Ûø¬ı˛˜±Ì Ó¬ôL≈√¬ı˛ ›ÊÀÚ¬ı˛ ˙Ó¬fl¬¬ı˛± 30 ŒÔÀfl¬ 70 ˆ¬±·º

Œ˜ø¬ı˛ÀÚ± (Merino) ¤¬ı— ˙efl¡¬ı˛ Ê√±Ó¬œ˚˛ (Cross-bred) Œˆ¬Î¬ˇ± ŒÔÀfl¬ ˘t ¬Û˙À˜ ·Î¬ˇ¬ÛÎ¬ˇÓ¬± ’ø¬ı˙≈øX¬ı˛

¬Ûø¬ı˛˜±Ì 1.2 ¸±¬ı˛ÌœÀÓ¬ Î¬◊À~‡ fl¡¬ı˛± ˝˘º

¸±¬ı˛Ìœ 1.2 – ¬Û˙˜Ó¬z≈¬ÀÓ¬ ·Î¬ˇ¬ÛÎ¬ˇÓ¬± ’ø¬ı˙≈øX¬ı˛ ¬Ûø¬ı˛˜±Ì [Ó¬z≈¬¬ı˛ ›Ê√ÀÚ¬ı˛ ˙Ó¬fl¡¬ı˛± ˆ¬±·]

õ∂Ê√±øÓ¬ ˙≈X Œfl¡¬ı˛±øÈ¬Ú ≈̧… ◊̋√√KI◊ƒ ‰¬ø¬ı« ¬ı± ¢∂œÊ√ƒ ˜˚̨˘± Ê√̆ Œ˜±È¬

Œ˜ø¬ı˛ÀÚ± 49 6 16 19 10 100

˙efl¡¬ı˛ Ê√±Ó¬œ ˛̊ 61 8 11 8 12 100

Œˆ¬Î¬ˇ±¬ı˛ ‚±˜ ≈̇øfl¡À ˛̊ ¬Û˙À˜¬ı˛ ·±À ˛̊ ¤fl¡õ∂fl¡±¬ı˛ ∆Ó¬˘±q¡ ¬Û√±ÀÔ«¬ı˛ ‘̧ø©Ü √̋√̊ ˛ ˚±Àfl¬ ≈̧̋ ◊√√KI◊ (Suint) ¬ıÀ˘º ¤øÈ¬ ø¬ıøˆ¬iß

Œ¶ß˝√√Ê√ ’À•°¬ı˛ › ¸±Ò±¬ı˛Ì ∆Ê√¬ı ’À•°¬ı˛ [˜≈q¡ ¬ı± ¬ÛÈ¬±ø˙˚˛±˜ ˘¬ıÌ ¬ı˛”À¬Û] ø˜|Ìº ø¬ıøˆ¬iß ’…±ø˜ÀÚ± ’…±ø¸Î¬› ¸≈˝◊ÀKÈ¬

¬ıÓ«¬˜±Ú Ô±Àfl¡ ¤¬ı— ¤øÈ¬ ¸˝√√ÀÊ√ ◊̋√√ Ê√À˘ ^¬ıÌœ ˛̊º

’¬Ûø¬ı˛À˙±øÒÓ¬ ¬Û˙À˜ ¬Û˚«±5 ¬Ûø¬ı˛˜±ÀÌ ‰¬ø¬ı«Ê√±Ó¬œ˚˛ ¬Û√±Ô« Ô±Àfl¡º ¬Û˙˜-‰¬ø¬ı« (Wool fat) ¬ı± ¢∂œÊ√ (Grease)
Ê√øÈ¬˘ ˜ÀÚ± √̋√± ◊̋√√øEfl¡ (Monohydric) ’…±˘Àfl¡± √̋√À˘¬ı˛ Œ˚˜Ú, Œfl¡±À˘À©Ü¬ı˛̆  ¬ı± ’± ◊̋√√À¸±Àfl¡±À˘ÀàÈ¬¬ı˛̆  Ù¬…±øÈ¬ ’…±ø¸ÀÎ¬¬ı˛

Œ˚±·º ø¬ı˙≈X ¬Û˙˜ ‰¬ø¬ı« ’øÓ¬ ˜”˘…¬ı±Úº ¬Û˙˜ ‰¬ø¬ı« ŒÔÀfl¬ ˘t ˘…±ÀÚ±ø˘Ú (Lanolin) õ∂¸±ÒÚ ^À¬ı…¬ı˛ (Cosmetic)
õ∂d≈¬øÓ¬ÀÓ¬ ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º õ∂fl‘¡Ó¬¬ÛÀé¬ ¤øÈ¬ ‰¬ø¬ı« Ú˚˛, fl¡±¬ı˛Ì ¸fl¡˘ ‰¬ø¬ı«˝◊√√ √∏C±˝◊√√-˝√√±˝◊√√øEfl¡ ’…±˘Àfl¬±˝˘ ˚Ô±, ø¢≠¸±¬ı˛˘

(Glycerol) ¡Z±¬ı˛± ·øÍ¬Ó¬, ¸øÍ¬fl¡ˆ¬±À¬ı ¤øÈ¬ Œ˜±˜Ê√±Ó¬œ˚˛ ¬Û√±Ô«º ¤˝◊√√ ˝√√ø¬ı˛^±ˆ¬ ¬Û√±Ô« ∆Ê√¬ı ^±¬ıÀfl¡ (Organic
solvent) ^¬ıÌœ˚˛º ŒÓ¬˘ › ‰¬ø¬ı«¬ı˛ Ú…±˚˛ ¸±¬ı±Úœˆ¬¬ıÚ õ∂øflË¡˚˛±˚˛ ¤øÈ¬ ^¬ıœˆ”¬Ó¬ ˝√√˚˛ Ú±º ¤øÈ¬Àfl¬ ¸±¬ı±ÚÊ√±Ó¬œ˚˛ ¬Û√±ÀÔ«¬ı˛

¸±˝√√±À˚… ’¬ı^À¬ı (Emulsion) ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ fl¡À¬ı˛ Ó¬z≈¬ ŒÔÀfl¬ ¬Û‘Ôfl¡ fl¡¬ı˛± ˝√√˚˛º

¬Û˙À˜ Î¬◊øæ√√Ê√±Ó¬ ¬Û√±Ô«, Ò≈˘±, ¬ı±ø˘ ¤¬ı— Ê√À˘ ’^¬ıÌœ˚˛ ’Ú…±Ú… ˜˚˛˘±› Ô±Àfl¡º ‰¬ø¬ı« ¬ı± Œ˜±˜ Ê√±Ó¬œ˚˛

¬Û√±Ô«·≈ø˘ Ó¬ôL≈√ ŒÔÀfl¬ øÚ©®±ø˙Ó¬ ˝√√À˘ Ó¬z≈¬ ‹ ¸fl¡˘ ˜˚˛˘± ÒÀ¬ı˛ ¬ı˛±‡ÀÓ¬ ¬Û±À¬ı˛ Ú± ¤¬ı— ‹·≈ø˘ Ê√˘œ˚˛ ^¬ıÀÌ Œ¬ı¬ı˛ ˝À˚˛

’±À¸º øfl¡Â≈√ Î¬◊øæ√√Ê√±Ó¬ ¬Û√±Ô« ¸±Ù¬± ◊̋√√ (Scouring) õ∂øflË¡ ˛̊± ˛̊ ¸•Û”Ì« ”√¬ı˛ √̋√̊ ˛ Ú±º ¬ÛÀ¬ı˛ Ó¬z≈¬ ¬ı± ¬ı¶aÀfl¡ ‚Ú ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡

’…±ø¸ÀÎ¬ øÚ˜ø7¬¬¬Ó¬ fl¬¬ı˛À˘ ‹·≈ø˘ fl¡±¬ıÀÚ« ¬ı˛”¬Û±z¬ø¬ı˛Ó¬ ˝À˚˛ ŒÂ√±È¬ ŒÂ√±È¬ fl¡Ì±¬ı˛ ’±fl¡±À¬ı˛ Ó¬ôL≈√ ŒÔÀfl¬ øÚ©®±ø˙Ó¬ ˝˚˛º ¤˝◊√√

õ∂øflË¡˚˛±Àfl¡ ’e·±¬ı˛œˆ¬¬ıÚ ¬ı± fl¡±À¬ı«±Ú±˝◊√√ÀÊ√¸Ú (Carbonisation) ¬ıÀ˘º

¬Û˙˜ ¸˜d¬ ¸±Ò±¬ı˛Ì ^±¬ıÀfl¡ ’^¬ıÌœ˚˛º ’À•° ¸˝√√ÀÊ√ Ú©Ü ˝√√˚˛ Ú±º øfl¡z≈¬ ˜‘≈√ é¬±À¬ı˛¬ı˛ ˘‚≈ ^¬ıÀÌ Ó¬z≈¬¬ı˛ é¬øÓ¬¬ı˛

¸yˆ¬±¬ıÚ± Ô±Àfl¡º Ó¬œ¬ıË é¬±¬ı˛, Œ˚˜Ú, Œ¸±øÎ¬ ˛̊±˜ ¬ı± ¬ÛÈ¬±ø¸ ˛̊±˜ √̋√± ◊̋√√E'¬± ◊̋√√Î¬, Œfl¡¬ı˛±øÈ¬ÚÀfl¡ ’± «̂-ø¬ıÀù≠ø ∏̄Ó¬ (Hydrolysis)
fl¡À¬ı˛ ’…±ø˜ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ é¬±¬ı˛œ˚˛ ˘¬ıÌ Î¬◊»¬Ûiß fl¡À¬ı˛º ˙Ó¬fl¡¬ı˛± 5 ˆ¬±· fl¡øàÈ¬fl¡ Œ¸±Î¬±¬ı˛ Ù≈¬È¬z¬ ^¬ıÀÌ ¬Û˙˜ ¸•Û”Ì«

^¬ıœˆ”¬Ó¬ ˝√√˚˛º ˜‘≈√ é¬±À¬ı˛¬ı˛ Œ˚˜Ú, fl¡±¬ÛÎ¬ˇ-fl¡±‰¬±¬ı˛ Œ¸±Î¬± (Na2CO3), ’…±À˜±øÚ˚˛± ˝◊√√Ó¬…±ø√¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ Ó¬z≈¬¬ı˛ é¬øÓ¬

¸±˜±Ú…, øfl¡z≈¬ Ó¬z≈¬¬ı˛ õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± fl¡À˜ ˚±˚˛º õ∂±Ôø˜fl¡ˆ¬±À¬ı Ó¬z≈¬¬ı˛ Î¬◊¬Ûø¬ı˛QÀfl¡¬ı˛ scale-·≈ø˘ Ú©Ü ˝√√ ˛̊ ¤¬ı— ¬ÛÀ¬ı˛

fl¡˜ õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬±ø¬ıø˙©Ü cortex é¬øÓ¬¢∂d¬ ˝√√ ˛̊º

Ê√±¬ı˛fl¡ ^¬ı…¸ ”̃̋ √√ Î¬± ◊̋√√¸±˘Ù¬± ◊̋√√Î¬ ¬ı&ÒÚ·≈ø˘Àfl¡ Ú©Ü fl¡À¬ı˛, Ó¬À¬ı Î¬◊æ”√Ó¬ ¬ı˛±¸± ˛̊øÚfl¡ ø¬ıøflË¡ ˛̊± Ê√±Ú± ˚± ˛̊ Ú± ◊̋√√º Œflv¡±ø¬ı˛Ú,

ø¬ıvø‰¬— ¬Û±Î¬◊Î¬±¬ı˛ ¤¬ı— Œ¸±øÎ¬ ˛̊±˜ √̋√± ◊̋√√À¬Û±Àflv¡±¬ı˛± ◊̋√√ÀÈ¬¬ı˛ ’Ó¬…øÒfl¡ õ∂À ˛̊±À· Ó¬z≈¬ ø¬ı¬ıÌ« √̋√̊ ˛ ¤¬ı— Ó¬z≈¬¬ı˛ àÔ± ˛̊œ é¬øÓ¬ √̋√̊ ˛º Ó¬À¬ı
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¤˝◊ ^¬ı…·≈ø˘¬ı˛ øÚ˚˛øLaÓ¬ õ∂À˚˛±À· Ó¬z≈¬¬ı˛ scale-·≈ø˘ ’±—ø˙fl¡ˆ¬±À¬ı Ú©Ü ˝√√˚˛ ¤¬ı— ¤˝◊√√ õ∂øflË¡˚˛±˚˛ ¬Û˙˜Àfl¡ ¸—Àfl¡±‰¬Ú-

øÚÀ¬ı˛±Òfl¡ (Shrink-resist) fl¡¬ı˛± ˚±˚˛º

˝√√±˝◊√√ÀE±ÀÊ√Ú ¬Û±¬ı˛’'¬±˝◊√√ÀÎ¬¬ı˛ ¸±˝±À˚… ¬Û˙˜ ø¬ı¬ı˛?Ú (Bleaching) fl¡¬ı˛± ˚±˚˛º Ó¬À¬ı ’øÚ˚˛øLaÓ¬ õ∂À˚˛±À· Ó¬z≈¬ÀÓ¬

Î¬◊¬ÛøàÔÓ¬ ·&Òfl¡ Ê√±ø¬ı˛Ó¬ √̋√› ˛̊±¬ı˛ ¸yˆ¬±¬ıÚ± Ô±Àfl¡º ø¬ıÊ√±¬ı˛fl¡ ¬Û√±Ô«·≈ø˘ ¬Û˙À˜¬ı˛ Î¬± ◊̋√√̧ ±˘Ù¬± ◊̋√√Î¬ ¬ı&ÒÚÀfl¬ ˆ¬±e·ÀÓ¬ ¬Û±À¬ı˛º

Œ¸±øÎ¬ ˛̊±˜ ¬ı± ◊̋√√¸±˘Ù¬± ◊̋√√ÀÈ¬¬ı˛ (NaHSO3) øÚ ˛̊øLaÓ¬ õ∂À ˛̊±À· ¤ ◊̋√√ ¬ı&ÒÚ Œˆ¬Àe· ¬Û≈Ú¬ı˛± ˛̊ Ú”Ó¬Úˆ¬±À¬ı ¬ı&ÒÚ ‘̧ø©Ü √̋√̊ ˛º Ó¬± ◊̋√√

¤øÈ¬ ¬Û˙À˜¬ı˛ ’±fl‘¡øÓ¬ àÔ±˚˛œfl¡¬ı˛ÀÌ (Setting) ¬ı…¬ı˝‘√√Ó¬ ˝√√˚˛º ¬Û˙˜ Ó¬z≈¬ÀÓ¬ Â√S±fl¡ (Mildew) ÒÀ¬ı˛ Ú±, Ó¬À¬ı ø¬ıøˆ¬iß

õ∂Ê√±øÓ¬¬ı˛ ˜Ô ¤˝◊√√ Ó¬z≈¬Àfl¡ ¸˝√√ÀÊ√˝◊√√ Ú©Ü fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º

¬Û˙˜ ¤¬ı— ’Ú…±Ú… Œ˘±˜ Ó¬z≈¬¬ı˛ ’±fl‘¡øÓ¬ àÔ± ˛̊œfl¡¬ı˛Ì (Setting) ¸yˆ¬¬ıº ¤ ◊̋√√ ¬ÛXøÓ¬ÀÓ¬ Ó¬z≈¬¬ı˛ ’ˆ¬…z¬¬ı˛œÌ ø¬ıøˆ¬iß

¬ı&ÒÚ·≈ø˘ Œˆ¬Àe· ¬Û≈Ú¬ı˛± ˛̊ ≈̧ø¬ıÒ±Ê√Úfl¡ ’¬ıàÔ±ÀÚ ¬Û≈Ú·«øÍ¬Ó¬ √̋√̊ ˛º ¬Û˙˜ ¬ı¶a øˆ¬Ê√± ’¬ıàÔ± ˛̊ È¬±Úƒ È¬±Úƒ fl¬À¬ı˛ ≈̇fl¬±À˘ ¤øÈ¬

Ú”Ó¬Ú ’¬ıàÔ±˚˛ ¸±˜ø¢∂fl¡ˆ¬±À¬ı àÔ±˚˛œ ˝√√˚˛º √œ‚«ø√Ú ŒÙ¬À˘ ¬ı˛±‡À˘ ¬ı± Ê√À˘ Œˆ¬Ê±À˘ ¤øÈ¬¬ı˛ ¸—Àfl¡±‰¬Ú ˝√√˚˛º È¬±Úƒ È¬±Úƒ

’¬ıàÔ±˚˛ ’±fl‘¡øÓ¬ ¸•Û”Ì« àÔ±˚˛œ fl¡¬ı˛ÀÓ¬ ˝√√À˘ 100° Œ¸øKI◊À¢∂Î¬ Ó¬±¬Û˜±S±¬ı˛ Ê√À˘ øÚ˜ø7¬¬¬Ó¬ fl¬¬ı˛ÀÓ¬ ˝À¬ıº Worsted
¬ı¶aÀfl¬ øÂ√̂ ˜ ˛̊ ¬Û± ◊̋√√À¬Û¬ı˛ Î¬◊¬ÛÀ¬ı˛ È¬±Úƒ È¬±Úƒ fl¬À¬ı˛ ·≈øÈ¬À ˛̊ ‹ ¬Û± ◊̋√√À¬Û¬ı˛ ˜Ò… ø√̊ ˛± ¬ı±©Û ‰¬±˘Ú± fl¡¬ı˛±¬ı ̨¬ÛXøÓ¬Àfl¡ decatising
¬ıÀ˘º

¬Û˙˜ ’±·≈ÀÚ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ;À˘ ¤¬ı— ˆ¬e·≈¬ı˛ Â√±˝◊√√ (Crushable bead) ∆Ó¬˚˛±¬ı˛œ ˝√√˚˛º ;ø˘¬ı±¬ı˛ ¸˜˚˛ Œ¬Û±Î¬ˇ±

‰≈¬À˘¬ı˛ ·&Ò ¬Û±›˚˛± ˚±˚˛º ø˙‡±¬ı˛ ¬ı±˝◊À¬ı˛ ’±ÚÀ˘ ’±·≈Ú ŒÚÀˆ¬ ˚±˚˛ (Self-extinguishing)º ¤øÈ¬ Ó¬±À¬Û¬ı˛ fl≈¡¬Ûø¬ı˛¬ı±˝√√œ

¤¬ı— 150° Œ¸øKI◊À¢∂Î¬ Ó¬±¬Û˜±S± ¬Û˚«z¬ ’ø¬ıfl‘¡Ó¬ Ô±Àfl¡º ’Ú…±Ú… Œ˘±˜ Ó¬z≈¬·≈ø˘, Œ˚˜Ú Œ˜±À˝√√˚˛±¬ı˛ (Mohair) ¬ı±
’…±Àe·±¬ı˛± (Angora), fl¡±ù¨œø¬ı˛ (Cashmere), øÓ¬¬ı3øÓ¬ Î¬◊˘ ¬ı± ¬Û˙ø˜Ú±, ’±˘¬Û±fl¡±, ˆ¬±˝◊√√fl≈¡Ú…± (Vicuna) ¬Û˙˜

Ó¬z≈¬¬ı˛ ¸‘√˙¬ , Ó¬À¬ı ¤˝◊√√ Ó¬z≈¬·≈ø˘ ’À¬Ûé¬±fl‘¡Ó¬ Œ¬ıø˙ Î¬◊8˘, Ú¬ı˛˜ ¤¬ı— ø˜ø˝√√º ¤˝◊√√·≈ø˘ ’ø˜ø|Ó¬ ’¬ıàÔ±˚˛ ¬ı± ¬Û˙À˜¬ı˛

¸Àe· ø˜ø|Ó¬ ’¬ıàÔ±˚˛ ’±fl¡¯∏«Ìœ˚˛ ¬ı¶a ∆Ó¬˚˛±¬ı˛œÀÓ¬ ¬ı…¬ı˝√√±¬ı˛ fl¡¬ı˛± ˚±˚˛º

1.7.2  Œ¬ı˛˙˜ (Silk)
Œ¬ı˛̇ À˜¬ı˛ ‰¬±À ∏̄¬ı˛ ”̧S¬Û±Ó¬ ‡‘©Ü¬Û”¬ı« 2600 ¸±˘ ŒÔÀfl¬ ‰¬œÚÀÀ˙ ≈̇¬ı≈̨ ˝À ˛̊ÀÂ√º ¬ıÓ«¬˜±ÀÚ ¬Û‘øÔ¬ıœ¬ı˛ ø¬ıøˆ¬iß ŒÀ˙ ¤øÈ¬¬ı˛

Î¬◊»¬Û±Ú ˝˚˛º ˝◊Ó¬±˘œ˚˛ Œ¬ı˛˙˜ (Italian silk) ¸À¬ı«±»fl‘¬©Üº ˆ¬±¬ı˛ÀÓ¬ fl¬±ù¨œ¬ı˛, fl¬Ì«±È¬Àfl¬› Î¬◊»fl‘¬©Ü Œ¬ı˛˙˜ Î¬◊»¬Ûiß ˝˚˛º

¢∂œÉ √õ∂Ò±Ú ’=À˘¬ı˛ [Œ˚˜Ú ¬Ûø(˜¬ıe·] Œ¬ı˛˙˜ Ó≈¬˘Ú±˜”˘fl¬ˆ¬±À¬ı øÚfl‘¬©Ü ˜±ÀÚ¬ı˛.

Œ¬ı˛˙˜-Ó¬ôL≈√˝◊ ¤fl¬˜±S ’ø¬ıø2Âiß (Continuous filament) √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√º ’ø¬ıø2Âiß Œ¬ı˛˙˜-Ó¬ôL≈√ 600 ø˜È¬±¬ı˛

¬Û «̊ôL√ ˘•§± ˝ÀÓ¬ ¬Û±À¬ı˛º Ó¬À¬ı ·Î¬ˇ¬ÛÎ¬ˇÓ¬± ¤ ◊̋ Ó¬ôL≈√ √õ∂± ˛̊ 300 ø˜È¬±¬ı˛ ∆À‚«…¬ı˛ ˝ ˛̊ ¤¬ı— ¤ ◊̋ ∆‚«… Œ¬Û±fl¬± ¬ı± ·≈øÈ¬¬ı˛ ∆Êø¬ıfl¬

Œ|Ìœ¬ı˛ Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛̇ œ˘º Œ¬ı˛̇ ˜fl¬œÈ¬ ¬Û ≈̆À¬Û±fl¬± Ú±À˜ ¬Ûø¬ı˛ø‰¬Ó¬º ¬Û ≈̆À¬Û±fl¬±¬ı˛ øÚ– ‘̧Ó¬ ˘±˘± Êø˜ ˛̊± Œ¬ı˛̇ ˜ Î¬◊»¬Ûiß ˝ ˛̊º

Œ¬ı˛̇ ˜fl¬œÈ¬ ≈̋ ◊ √õ∂fl¬±À¬ı˛¬ı˛ ·‘̋ ¬Û±ø˘Ó¬ (Domestic) › ¬ıÚ… (Wild)º ·‘̋ ¬Û±ø˘Ó¬ ˜±˘À¬ıø¬ı˛ (Mulberry) Œ¬ı˛̇ ˜ ‰¬± ∏̄Àfl¬

Œ¸ø¬ı˛fl¬±˘‰¬±¬ı˛ (Sericulture) ¬ıÀ˘º ¤˝◊ Œ¬Û±fl¬± ˜±˘À¬ıø¬ı˛ ¬ı± Ó≈¬“Ó¬ ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ‡±˚˛º ¤˝◊ Œ¬ı˛˙˜ ¬ıÚ… Œ¬ı˛˙˜ ’À¬Ûé¬±

Î¬◊8˘ › Î¬◊»fl‘¬©Üº

¬ıÚ… Œ¬ı˛˙˜ ‰¬±¯∏ fl¬¬ı˛ÀÓ¬ ˝˚˛ Ú±º ¬ıÀÚ ø¬ıøˆ¬iß ·±ÀÂ√ ¤˝◊ Œ¬Û±fl¬± ¬ı±¸± ¬ı“±ÀÒº Œ˚˜Ú Ó¬¸¬ı˛ ¬Û˘≈, fl≈¬˘, ’Ê≈«Ú, ˙±˘,

¬Û˘±˙, ›fl¬, ˜˝≈˚˛± ˝◊Ó¬…±ø ·±ÀÂ√¬ı˛ ¬Û±Ó¬± ‡±˚˛º ˜≈·± › ¤ø¬ı˛ ’±¸±À˜ ¬Û±›˚˛± ˚±˚˛º ¤˝◊ Œ¬Û±fl¬±·≈ø˘› ¬ıÚ… ·±ÀÂ√¬ı˛ ¬Û±Ó¬±

‡± ˛̊º

˜±˘À¬ıø¬ı˛ Œ¬ı˛˙˜fl¬œÀÈ¬¬ı˛ (Bombyx mori) Êœ¬ıÚ¬ı‘MÀfl¬ (Life cycle) ‰¬±¬ı˛ ˆ¬±À· ˆ¬±· fl¬¬ı˛± ˚±˚˛º

[1] øÎ¬•§, [2] Œ¬Û±fl¬± ¬ı± fl¬œÈ¬ (Caterpillar or Larva), [3] ˜Ò…¬ıÓ¬œ« ’¬ıàÔ±, [4] ˜Ôº
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øÎ¬˜ ŒÔÀfl¬ Œ¬Û±fl¬±·≈ø˘ Êiú±ÀÚ±¬ı˛ ¬Û¬ı˛ Ó≈¬“Ó¬ ¬Û±Ó¬± Œ‡À˚˛ ¬ıÎ¬ˇ ˝ÀÓ¬ Ô±Àfl¬º ¤˝◊ ¸˜˚˛ Œ¬Û±fl¬±·≈ø˘ √õ∂‰¬`¬ é≈¬Ò±Ó«¬

Ô±Àfl¬ ¤¬ı— øÚ-¬ı˛±Ó¬ ‡±¬ı±À¬ı˛¬ı˛ Œ˚±·±Ú øÀÓ¬ ˝˚˛ ¤¬ı— √õ∂±˚˛ 21 øÚ ¬Û¬ı˛ ‡±›˚˛± ¬ıKÒ fl¬À¬ı˛ ˘±˘± øÚ©®±˙Ú ˙≈¬ı˛≈ ˝˚˛º

øÚÀÊÀ¬ı˛ ’e·√õ∂Ó¬…e· ‰¬±˘Ú± fl¬À¬ı˛ ‹ ˘±˘±¬ı˛ ¸±˝±À˚… øÚÀÊÀ¬ı˛ ˙¬ı˛œÀ¬ı˛¬ı˛ ‰¬±¬ı˛¬Û±À˙ øÎ¬•§±fl‘¬øÓ¬ ·≈øÈ¬ (Cocoon)
∆Ó¬˚˛±¬ı˛œ fl¬À¬ı˛º ‹ ·≈øÈ¬¬ı˛ ˜ÀÒ… ÒœÀ¬ı˛ ÒœÀ¬ı˛ ¬Û˘≈À¬Û±fl¬± ˜ÀÔ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ˝˚˛ ¤¬ı— fl¬À˚˛fl¬øÚ ¬Û¬ı˛ ·≈øÈ¬ Œfl¬ÀÈ¬ Œ¬ı¬ı˛ ˝À˚˛

˚± ˛̊º Ó¬À¬ı ˜Ô Œ¬ı¬ı˛ ˝› ˛̊±¬ı˛ ’±À· ·≈øÈ¬·≈ø˘Àfl¬ ·¬ı˛̃  ÊÀ˘ Ù≈¬øÈ¬À ˛̊ Œ¬Û±fl¬±·≈ø˘ ˜±¬ı˛± ˝ ˛̊, ’Ú…Ô± ˛̊ ’ø¬ıø2Âiß ”̧Ó¬± ¬Û±› ˛̊±

˚±˚˛ Ú±º Œ¬ı˛˙˜ Î¬◊»¬Û±Ú fl¬±À˘ ·≈øÈ¬·≈ø˘ ·¬ı˛˜ÊÀ˘ Ù≈¬È¬±À˘ Ó¬ôL≈√¬ı˛ ’±Í¬± ÊÀ˘ ^¬ıœˆ”¬Ó¬ ˝À˚˛ Ú¬ı˛˜ ˝˚˛, Ó¬‡Ú Œ¬ı˛˙˜-

Ó¬ôL≈√ ·≈øÈ¬ ŒÔÀfl¬ ¸˝ÀÊ˝◊ ¬Û‘Ôfl¬ fl¬¬ı˛± ˚±˚˛º ¤fl¬±øÒfl¬ ·≈øÈ¬¬ı˛ [5-10] Ó¬ôL≈√·≈ø˘ ¤fl¬¸Àe· ¤fl¬fl¬ ¸”Ó¬± ø˝¸±À¬ı øÚø«©Ü

˜±À¬Û¬ı˛ ŒÙv¬À˜¬ı˛ Î¬◊¬Û¬ı˛ ·≈È¬±ÀÚ± ˝˚˛º ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ reeling ¬ıÀ˘º ¬ÛÀ¬ı˛ ¤fl¬±øÒfl¬ ¸”Ó¬± ¬Û±fl¬ ø˚˛± throwing Œ˜ø¸ÀÚ

¬Û±fl¬±ÀÚ± ¸”Ó¬± (Twisted yarn) ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛º

Ú©Ü › ˜ÀÔ¬ı˛ fl¡±È¬± ·≈øÈ¬·≈ø˘ ŒÔÀfl¬ õ∂ÔÀ˜ ŒÂ√±È¬ ŒÂ√±È¬ ∆√À‚«…¬ı˛ Ó¬z≈¬ Œ¬ı¬ı˛ fl¡¬ı˛± ˝√√˚˛ ¤¬ı— Ó≈¬˘±¬ı˛ ¸≈Ó¬± Î¬◊»¬Û±√ÀÚ¬ı˛

(Cotton spinning) ¸‘√˙ ¬ÛXøÓ¬ õ∂À˚˛±· fl¡À¬ı˛ ˜È¬fl¡±-Œ¬ı˛˙˜ ¬ı± spun silk ∆Ó¬ ˛̊±¬ı˛œ fl¡¬ı˛± ˝√√ ˛̊º

Œ¬ı˛̇ ˜Ó¬ôL≈√ ’øÓ¬ ø˜ø˝ › øÚ ˛̊ø˜Ó¬ ¬ı…±À¸¬ı˛ ÷ ∏̄»-¶§2Â Ó¬ôL≈√º ¤øÈ¬¬ı˛ ø¬ıÀ˙ ∏̄ ∆¬ıø˙©Ü… ’øÓ¬-Î¬◊8˘Ó¬±, Ú˜Úœ ˛̊Ó¬± ¤¬ı—

˙øq¡º Œ¬ı˛˙˜Ó¬ôL≈√ ’øÓ¬ ˙øq¡˙±˘œ ¤¬ı— ¤˝◊ Ó¬ôL≈√¬ı˛ ˙øq¡ ¸˜¬ı…±¸ø¬ıø˙©Ü Œ˘±˝±¬ı˛ Ó¬±¬ı˛ ’À¬Ûé¬± Œ¬ı˙œº ¤˝◊ Ó¬ôL≈√¬ı˛

øàÔøÓ¬àÔ±¬Ûfl¬Ó¬± ˜±Á¬±ø¬ı˛º ’Ó¬…±øÒfl¬ ø˜ø˝ ¤ ◊̋ Ó¬ôL≈√¬ı˛ ¬ı…±¸ 12 ˝ ◊̋ÀÓ¬ 30 ˜± ◊̋flË¡Ú [10-6 ø˜È¬±¬ı˛]º Ó¬ôL≈√¬ı˛ ¬ı…±¸ Î¬◊»À¸¬ı˛

Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¬À¬ı˛, ’Ú…øÀfl¬ ¸≈Ó¬±¬ı˛ ¬ı…±¸ Ó¬ôL≈√ ¬ı± filament-¤¬ı˛ ¸—‡…±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º

’Ì≈¬ıœé¬Ú ˚ÀLa ·±˜- ≈̃q¡ (Degummed) Œ¬ı˛˙˜ Œ‡ÀÓ¬ ’øÓ¬˙˚˛ ˜¸‘Ì ÷¯∏» ¶§2Â fl¬±À‰¬¬ı˛ À`¬¬ı˛ Ú…±˚˛º ≈˝◊øÈ¬

¬Û±˙±¬Û±ø˙ `¬ àÔ±ÀÚ àÔ±ÀÚ ŒÊ±Î¬ˇ± ’±¬ı±¬ı˛ àÔ±ÀÚ àÔ±ÀÚ ø¬ıø2Âiß ’¬ıàÔ± ˛̊ Œ‡± ˚± ˛̊º ¤øÈ¬¬ı˛ fl¬±¬ı˛Ì Œ¬ı˛̇ ˜fl¬œÀÈ¬¬ı˛ ≈̋ ◊øÈ¬

¢≠±`¬ ŒÔÀfl¬ ≈̋ ◊øÈ¬ Ó¬ôL≈√ ¤fl¬¸Àe· øÚ·«Ó¬ ˝ ˛̊º Ó¬ôL≈√¬ı˛ √õ∂àÔÀ2Â øÎ¬•§±fl‘¬øÓ¬ ¬ı± ˜ ‘̧Ì Œfl¬±Ìø¬ıø˙©Ü øS ”̂¬Ê±fl‘¬øÓ¬º ‹ √õ∂fl¬±À¬ı˛¬ı˛

√õ∂àÔÀ2ÂÀ¬ı˛ fl¬±¬ı˛ÀÌ Ó¬ôL≈√¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±· ŒÔÀfl¬ ’ÀÚfl¬ Œ¬ı˙œ øÚ˚˛ø˜Ó¬ √õ∂øÓ¬Ù¬˘Ú ˝˚˛ ¤¬ı— Ó¬ôL≈√ ’øÓ¬ Î¬◊8˘ Œ‡±˚˛º

Œ¬ı˛˙˜ Ó¬ôL≈√ÀÓ¬ øfl¬Â√≈ ¬Û±fl¬ Ô±fl¬±¬ı˛ ÊÚ… √õ∂øÓ¬Ù¬˘Ú Œfl¬±Ì ∆‚«…-¬ı¬ı˛±¬ı¬ı˛ ¬Ûø¬ı˛¬ıøÓ«¬Ó¬ ˝˚˛ ¤¬ı— ’±À˘±˚˛ Œ‡À˘ ¬Û˚«±˚˛flË¡À˜

’±À˘±øfl¬Ó¬ › ’±Ò±¬ı˛˚≈q¡ ’=˘ Œ‡± ˚±˚˛º ¤˝◊ ø¬ıÀ˙¯∏ √õ∂fl¬±À¬ı˛¬ı˛ fi8˘…Àfl¬ lustre ¬ıÀ˘º Œ¬ı˛˙˜ Ó¬ôL≈√ÀÓ¬ ≈˝◊øÈ¬ d¬¬ı˛

’±ÀÂ√º Î¬◊¬ÛÀ¬ı˛¬ı˛ ’À¬Ûé¬±fl‘¬Ó¬ ‡ ƒ̧‡À ƒ̧ d¬¬ı˛øÈ¬Àfl¬ Œ¸ø¬ı˛ø¸Úƒ (Sericine) ¤¬ı— ’ˆ¬…ôL√¬ı˛œÌ d¬¬ı˛øÈ¬Àfl¬ ÙË¬± ◊̋À¬ıË± ◊̋Ú (Fibroin)
¬ıÀ˘º fl¬œÀÈ¬¬ı˛ ∆Ê¬ıœfl¬ Œ|Ìœ ’Ú≈˚±˚˛œ Œ¸ø¬ı˛ø¸Úƒ ·±Ï¬ˇ ˝˘≈, ¬ı±±˜œ ¬ı± ¸±± ¬ı˛À„¬ı˛ ˝˚˛º ¤øÈ¬ √·¬ı˛˜ ÊÀ˘ ¸±¬ı±Ú ¬ı±

˜‘≈é¬±À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬ ^¬ıÌœ˚˛º Œ¸ø¬ı˛ø¸Úƒ øÚ©®±˙Ú √õ∂øflË¡˚˛±Àfl¬ ·±˜-”¬ı˛œfl¬¬ı˛Ì ¬ı± øÎ¬·±ø˜— (Degumming) ¬ıÀ˘º

Ù¬±˝◊À¬ıË±˝◊Úƒ ¸±± ¬ı˛À„¬ı˛ ’øÓ¬ Ú˜Úœ˚˛ ¬Û±Ô« ¤¬ı— ¤øÈ¬ ø¬ı˙≈X Œ√õ∂±øÈ¬Úº ˜±˘À¬ıø¬ı˛ Œ¬ı˛˙À˜ ˙Ó¬fl¬¬ı˛± 20-30 ˆ¬±·

Œ¸ø¬ı˛ø¸Úƒ ¤¬ı— 80-70 ˆ¬±· Ù¬± ◊̋À¬ıË± ◊̋Úƒ Ô±Àfl¬º ¬ıÚ… Œ¬ı˛̇ À˜ ◊̋̋ ±À¬ı˛ ¬Ûø¬ı˛̃ ±Ú ˚Ô±flË¡À˜ 5-15 ¤¬ı— 95-85 ˙Ó¬±—˙º

Œ¸ø¬ı˛ø¸ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±Ú ¤¬ı— ^¬ıÌœ ˛̊Ó¬± fl¬œÀÈ¬¬ı˛ ∆Êø¬ıfl¬ Œ|Ìœ ¤¬ı— Î¬◊»¸àÔ±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚ «̂¬¬ı˛̇ œ˘º Œ¬ı˛̇ ˜ Ó¬ôL≈√ÀÓ¬ 0.5-

1.0 ˙Ó¬±—˙ ŒÓ¬˘-‰¬ø¬ı« ¤¬ı— 1.0-1.4 ˙Ó¬±—˙ √õ∂±fl‘¬øÓ¬fl¬ ¬ı˛?fl¬ ¬Û±Ô« Ô±Àfl¬º ¬Û˙À˜¬ı˛ Ú…±˚˛ Œ¸ø¬ı˛ø¸Úƒ › Ù¬±˝◊À¬ıË±˝◊Úƒ

˜”˘Ó¬ Œ√õ∂±øÈ¬Ú ¬ı± ’…±ø˜ÀÚ± ’…±ø¸ÀÎ¬¬ı˛ ’¬ıÀ˙¯∏ (Residue) ¬Z±¬ı˛± ·øÍ¬Ó¬º Ó¬À¬ı ¤À¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ’ÀÚfl¬ ¸¬ı˛˘º

Ù¬±˝◊À¬ıË±˝◊ÀÚ Î¬◊À~‡À˚±·… ’…±ø˜ÀÚ± ’…±ø¸Î¬·≈ø˘ øÚ•ß¬ı˛”¬Û –

¢≠± ◊̋ø¸Ú (Glycine) ≅ 40 ˙Ó¬±—˙,

’…±˘±øÚÚ (Alanine) ≅ 30 ˙Ó¬±—˙,

Œ¸ø¬ı˛Ú (Serine) ≅ 15 ˙Ó¬±—˙,

È¬±˝◊À¬ı˛±ø¸Ú (Tyrosine) ≅ 10 ˙Ó¬±—˙º
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Œ¬ı˛˙˜ Ó¬ôL≈√ÀÓ¬ ¬Û˙À˜¬ı˛ Ú…±˚˛ ·KÒfl¬-˚≈q¡ ’…±ø˜ÀÚ± ’…±ø¸Î¬ Ô±Àfl¬ Ú±, ’Ì≈·≈ø˘¬ı˛ ˜ÀÒ… ¸˜À˚±Êfl¬ ¬ıKÒÚ›

(Covalent bond) Ô±Àfl¬ Ú±º ’Ì≈·≈ø˘ ¸¬ı˛˘ ¤¬ı— ¬Û±ù´« ˜”˘fl¬ (Side group) Ú± Ô±fl¬±˚˛ ¬Û¬ı˛¶Û¬ı˛ ¸˜±ôL√¬ı˛±˘ˆ¬±À¬ı

Ô±Àfl¬º ’Ì≈·≈ø˘ ‚øÚá¬ Ô±Àfl¬ ¬ıø˘ ˛̊± ¬Û¬ı˛¶Û¬ı˛ ˝± ◊̋ÀE±ÀÊÚ-¬ıKÒÚ ·Í¬Ú fl¬ø¬ı˛̊ ˛± Œfl¬˘±ø¸Ó¬-’=˘ ·Í¬Ú fl¬À¬ı˛ › ≈̧ø¬ıÚ…d¬

ˆ“¬±Ê-fl¬¬ı˛± ¬Û±ÀÓ¬¬ı˛ (pleated sheet) Ú…±˚˛ ø¬ı…˜±Ú Ô±Àfl¬º é¬±¬ı˛œ˚˛ ¬Û±ù´« ˜”˘fl¬ fl¬˜ Ô±fl¬±˚˛ Œ¬ı˛˙˜ ¬Û˙˜ ’À¬Ûé¬±

’ÀÚfl¬ fl¬˜ ’•° › é¬±¬ı˛ Œ˙±¯∏Ì fl¬ø¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Œ¬ı˛˙À˜¬ı˛ ¸˜Ó¬±øÎ¬ˇÓ¬ ø¬ıµ≈¬ı˛ (isoelectric point) pH 5 [√õ∂±˚˛]º

Ù¬±˝◊À¬ıË±˝◊ÀÚ Î¬◊¬ÛøàÔÓ¬ √õ∂±˚˛ ¸fl¬˘ ’…±ø˜ÀÚ± ’…±ø¸Î¬˝◊ Œ¸ø¬ı˛ø¸ÀÚ ¬ıÓ«¬˜±Ú Ô±Àfl¬, Ó¬À¬ı ¬Ûø¬ı˛˜±ÀÚ¬ı˛ Ó¬±¬ı˛Ó¬˜… ˝˚˛º

Œ¸ø¬ı˛ø¸ÀÚ Œ¸ø¬ı˛ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±Ú √õ∂± ˛̊ 3 ·≈Ì, ’Ú…øÀfl¬ ¢≠± ◊̋ø¸Ú, ’…±˘±øÚÚ ¤¬ı— È¬± ◊̋À¬ı˛±ø¸Ú ˚ÀÔ©Ü fl¬˜ ¬Ûø¬ı˛̃ ±ÀÌ Ô±Àfl¬º

Œ¸ø¬ı˛ø¸ÀÚ Œfl¬˘±ø¸Ó¬ ’—˙ Ô±Àfl¬ Ú±º ¤øÈ¬ Ó¬œ¬ıË ’À•° (pH 2.5 ¤¬ı˛ fl¬˜] ¤¬ı— Ó¬œ¬ıË é¬±À¬ı˛ [pH 9.5-¤¬ı˛ Œ¬ı˙œ]

^¬ıœˆ”¬Ó¬ ˝˚˛º ø¬ıøˆ¬iß √õ∂fl¬±À¬ı˛¬ı˛ Œ¬ı˛˙˜ ¸≈Ó¬±¬ı˛ Œé¬ÀS ø¬ıøˆ¬iß ¬Ûø¬ı˛˜±ÀÌ Œ¸ø¬ı˛ø¸Ú øÚ©®±¯∏Ú fl¬¬ı˛± ˝˚˛, Œ˚˜Ú ˝◊fl¬¬ı˛≈ ø¸{®

(Ecru silk)- ≈̧Ó¬± ˛̊ ˜±S 2-5 ˙Ó¬±—˙ Œ¸ø¬ı˛ø¸Ú øÚ©®±˙Ú fl¬¬ı˛± ˝ ˛̊º ¸±¬Û ƒ̆ ø¸{® (Supple/Souple silk), ¤øÈ¬ ¬ıÊ«…

Œ¬ı˛˙˜ (Waste silk) ŒÔÀfl¬ Î¬◊»¬Û±øÓ¬ ¤fl¬ √õ∂fl¬±À¬ı˛¬ı˛ silk ˚±˝±ÀÓ¬ 6-15 ˙Ó¬±—˙ Œ¸ø¬ı˛ø¸Ú øÚ©®±˙Ú fl¬¬ı˛± ˝˚˛º

˜…±¬ı˛±¬ıÈƒ¬ ø¸{® (Marabout silk)-ŒflË¡¬Û ¬ıÀ¶a¬ı˛ ÊÚ… √õ∂À˚˛±ÊÚ ¤¬ı— ¤˝◊ ¸”Ó¬±¬ı˛ Œé¬ÀS Œ¸ø¬ı˛ø¸fl¬ ’¬Û¸±¬ı˛Ì Ú± fl¬À¬ı˛˝◊

¬ı˛?Ú fl¬¬ı˛± ˝˚˛º ’Ú…øÀfl¬ ¬ıÀ˚˛˘ƒÎ¬ ’Ù¬ ø¸{® (Boiled-off silk) ¸≈Ó¬±Àfl¬ ¬ı˛„ fl¬¬ı˛±¬ı˛ ¬Û”À¬ı« ¸•Û”Ì« ·±˜˜≈q¡ fl¬¬ı˛± ˝˚˛º

Œ˚ ¸fl¬˘ ^±¬ıfl¬ ˝±˝◊ÀE±ÀÊÚ-¬ıKÒÚ ˆ¬±e·ÀÓ¬ ¬Û±À¬ı˛, Œ˚˜Ú ø˘øÔ˚˛±˜ Œ¬ıË±˜±˝◊Î¬ (Lithium bromide),
Ù¬¸ÀÙ¬±ø¬ı˛fl¬ ’…±ø¸Î¬ (Phosphoric acid) ¤¬ı— øfl¬Î¬◊√õ∂…±À˜±øÚ˚˛±Ú ˝±˝◊E'±˝◊Î¬ (Cuprammonium hydroxide),
Ó¬±À¬ı˛ Ê˘œ˚˛ ^¬ıÀÌ Œ¬ı˛˙˜ ^¬ıœˆ”¬Ó¬ ˝˚˛º ÊÀ˘ ø¸q¡ fl¬ø¬ı˛À˘ Ó¬ôL≈√¬ı˛ ˙øq¡ 15 ˙Ó¬±—˙ fl¬À˜º

∆Ê¬ı ’À•° Œ¬ı˛˙À˜¬ı˛ Œfl¬±Ú é¬øÓ¬ ˝˚˛ Ú± ¤¬ı— ˘‚≈ ^¬ıÀÌ Î¬◊8˘Ó¬± ¬ı‘øX ¬Û±˚˛º ¶ç≈¬¬Û (Scroop) √õ∂øflË¡˚˛±˚˛ Œ¬ı˛˙˜

¸≈Ó¬±Àfl¬ ’…±ø¸øÈ¬fl¬, È¬±¬ı˛È¬±ø¬ı˛fl¬ ¤¬ı— ¸±˘øÙ¬Î¬◊ø¬ı˛fl¬ ’…±ø¸ÀÎ¬¬ı˛ ˘‚≈ ^¬ıÀÌ ø¸q¡ fl¬À¬ı˛ ¬ÛÀ¬ı˛ ˙≈øfl¬À˚˛ ŒÚ›˚˛± ˝˚˛º

√õ∂øflË¡ ˛̊±˘t ≈̧Ó¬±¬ı˛ ‚ ∏̄«ÀÌ ‡ ƒ̧‡À¸ Ò±Ó¬¬ı ˙s ˝ ˛̊º ¬Û˙À˜¬ı˛ Ú…± ˛̊ ‚Ú ’À•° Œ¬ı˛̇ ˜ àÔ± ˛̊œ Ú ˛̊º ‹ ’¬ıàÔ± ˛̊ Œ¬Û¬ÛÈ¬± ◊̋Î¬-

‘̇∫˘ (–CHR.CONH–) Œˆ¬Àe· ˚±˚˛ ¤¬ı— Ó¬ôL≈√¬ı˛ ˙øq¡ ˝ò±¸ ¬Û±˚˛º

é¬±¬ı˛œ˚˛ ^¬ıÀÌ Œ¬ı˛˙˜ ¸˝ÀÊ Ú©Ü ˝˚˛º Ó¬À¬ı ¸±Ò±¬ı˛Ìˆ¬±À¬ı Œ¬ı˛˙À˜¬ı˛ é¬±¬ı˛ √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± ¬Û˙˜ ’À¬Ûé¬± Œ¬ı˙œº

é¬±À¬ı˛¬ı˛ é¬øÓ¬¬ı˛ ¬Ûø¬ı˛˜±Ì ˙≈Ò≈ pH-¤¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘ Ú˚˛, é¬±¬ı˛œ˚˛ fl¬…±È¬±˚˛ÀÚ¬ı˛ Î¬◊¬Û¬ı˛› øÚˆ«¬¬ı˛˙œ˘º

Ó¬œ¬ıË Ê±¬ı˛fl¬ ¬Û±Ô« Œ˚˜Ú, Œ¸±øÎ¬˚˛±˜ ˝±˝◊À¬Û±Àflv¬±¬ı˛±˝◊ÀÈ¬¬ı˛ ^¬ıÀÌ Œ¬ı˛˙˜ ^≈Ó¬ ø¬ı¬ıÌ« ¤¬ı— ^¬ıœˆ”¬Ó¬ ˝˚˛º øfl¬ôL≈√

ø¬ıÊ±¬ı˛fl¬ ¬Û±Ô«·≈ø˘ ¤¬ı— Â√S±fl¬ ¸±Ò±¬ı˛ÌÓ¬– ¤˝◊ Ó¬ôL≈√¬ı˛ é¬øÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ’±À˘±fl¬ ø¬ıÀ˙¯∏Ó¬ ’øÓ¬-Œ¬ı·≈øÚ ¬ı˛øù¨

(Ultra-violet ray) ¬Z±¬ı˛± Œ¬ı˛˙˜-Ó¬ôL≈√ ’Ú…±Ú… Ó¬ôL≈√ ’À¬Ûé¬± Œ¬ı˙œ é¬øÓ¬¢∂d¬ ˝˚˛º ¬ıÀ˚˛˘ƒÎ¬ ’Ù¬ ø¸{® ’øÓ¬ Œ¬ı·≈øÚ

¬ı˛øù¨ÀÓ¬ ˜±S ’±Î¬ˇ±˝◊ ‚KÈ¬± ¬ı˛±‡À˘ 50 ˙Ó¬±—˙ ˙øq¡ ˝ò±¸ ¬Û±˚˛º

Ó¬ôL≈√¬ı˛ Qfl¬ ’øÓ¬ ˜¸‘Ì ¤¬ı— ¬ıø˝·«Ó¬ Ó¬ôL≈√ Ô±Àfl¬ Ú± ¬ıÀ˘ Œ¬ı˛˙˜ Ó¬ôL≈√ ŒÔÀfl¬ Ò”˘± ˜˚˛˘± ¸˝ÀÊ˝◊ øÚ¶®±˙Ú fl¬¬ı˛±

˚±˚˛º Ó¬À¬ı Ó¬ôL≈√ ’øÓ¬ ¸—À¬ıÚ˙œ˘, Œ¬ıø˙ Ú±Î¬ˇ±‰¬±Î¬ˇ± fl¬¬ı˛À˘, ø¬ıÀ˙¯∏Ó¬ Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ ¤¬ı— é¬±À¬ı˛¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

¸˝ÀÊ˝◊ Ú©Ü ˝˚˛ ¤¬ı— ¤fl¬fl¬ Ó¬ôL≈√·≈ø˘ øÂ√“ÀÎ¬ˇ Œ˚ÀÓ¬ ¬Û±À¬ı˛ ¬ı± ‡¸ƒ‡À¸ ˝˚˛º ’ÀÚfl¬ ¸˜˚˛ ¤fl¬fl¬ Ó¬ôL≈√·≈ø˘¬ı˛ Î¬◊¬Ûø¬ı˛Qfl¬

¬Û‘Ôfl¬ ˝À˚˛ ¬ÛÀÎ¬ˇ ¤¬ı— ¬ı˛?fl¬ Ò±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¬ı˛?Ú fl¬¬ı˛¬ı±¬ı˛ ¬Û¬ı˛ ˜ÀÚ ˝˚˛ Œ˚Ú Ó¬ôL≈√¬ı˛ Î¬◊¬Ûø¬ı˛ˆ¬±À· ˜˚˛±¬ı˛ Ú…±˚˛

¬Û±Ô« Œ˘À· ’±ÀÂ√º ¤øÈ¬Àfl¬ (Chafe marks) ¬ıÀ˘º Œ¸˝◊ fl¬±¬ı˛ÀÌ ¤˝◊ Ó¬ôL≈√¬ı˛ √õ∂øflË¡˚˛±fl¬±À˘ ˚ÀÔ©Ü ¸±¬ıÒ±ÚÓ¬±¬ı˛

√õ∂À ˛̊±ÊÚº

Œ¬ı˛˙˜ ø¬ıøˆ¬iß Ò±Ó¬¬ı ˘¬ıÀÚ¬ı˛ ¸Àe· [Œ˚˜Ú øÈ¬Ú Œflv¬±¬ı˛±˝◊Î¬] ¬ı˛±¸±˚˛øÚfl¬ ¬ıKÒÚ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ¤øÈ¬ÀÓ¬ Ó¬ôL≈√¬ı˛ ›ÊÚ

¬ı‘øX ¬Û±˚˛ ¬ıÀ˘ ¤˝◊ √õ∂øflË¡˚˛±Àfl¬ (Weighting of silk) ¬ı˘± ˝˚˛º Œ¬ı˛˙˜ ›ÊÀÚ ø¬ıøflË¡ ˝˚˛ ¬ıÀ˘ ¤˝◊ ¬ı‘øX ˘±ˆ¬ÊÚfl¬º
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Ó¬ôL≈√¬ı˛ ›ÊÚ ¬ı‘øX¬ı˛ [˙Ó¬fl¬¬ı˛± 50 ˆ¬±·] Ù¬À˘ øfl¬Â√≈ Œˆ¬ÃÓ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú› ˝˚˛º ŒÚfl¬È¬±˝◊ (Necktie) ¬ı¶a Î¬◊»¬Û±ÀÚ ¤‡Ú

› ˝◊˝±¬ı˛ ¬ı…¬ı˝±¬ı˛ ’±ÀÂ√º

110° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±˚˛ 15 ø˜øÚÈ¬ ·¬ı˛˜ fl¬¬ı˛À˘˝◊ Œ¬ı˛˙˜ ˝ø¬ı˛^±ˆ¬ ˝˚˛º ¤˝◊ ¬ı¶a Ó¬±˝◊ ’ä Ó¬±¬Û˜±S±˚˛ ˝◊ø¶a

fl¬¬ı˛± √õ∂À ˛̊±ÊÚº 165° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±˚˛ Œ¬ı˛˙˜ Ú©Ü ˝˚˛, ’±·≈ÀÚ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ;À˘º ’ø¢üø˙‡±¬ı˛ ¬ı±ø˝À¬ı˛ ’±ÚÀ˘

’±·≈Ú øÚÀˆ¬ ˚±˚˛ ¤¬ı— ¬Û≈Î¬ˇ¬ı±¬ı˛ ¸˜˚˛ Œ¬Û±Î¬ˇ± ‰≈¬À˘¬ı˛ ·KÒ ¬Û±›˚˛± ˚±˚˛º

1.8  ¸—Àù≠ø¯∏Ó¬ Ó¬ôL≈√ (Synthetic Fibres)
ø¬ıøˆ¬iß ¸¬ı˛˘ ¬ı˛±¸±˚˛øÚfl¬ ¬Û±Ô« ¬ı± ¤fl¬˘Àfl¬¬ı˛ (Monomer) ’¸—‡… ¬ı˝≈ ¸—À˚±· √õ∂øflË¡˚˛±˚˛ ¬Û¬ı˛¶Û¬ı˛ ¸—˚≈q¡

fl¬¬ı˛ÀÌ¬ı˛ ˜±Ò…À˜ ’øÓ¬ ÊøÈ¬˘ ’Ì≈¬ı˛ ¬ı˝≈˘fl¬ Î¬◊»¬Û±øÓ¬ ˝˚˛º øfl¬Â√≈ ø¬ıÀ˙¯∏ ¬ı˝≈˘fl¬ ŒÔÀfl¬ ø¸ÚƒÀÔøÈ¬fl¬ ¬ı± ¸—Àù≠ø¯∏Ó¬ Ó¬ôL≈√

Î¬◊»¬Ûiß fl¬¬ı˛± ˝˚˛º ¬ı˝≈˘fl¬Àfl¬ Ó¬±À¬Û ·ø˘À˚˛ Ó¬ôL≈√ Î¬◊»¬Ûiß fl¬¬ı˛À˘ ‹ √õ∂øflË¡˚˛±Àfl¬ melt spinning ¤¬ı— ^±¬ıÀfl¬ ^¬ıœˆ”¬Ó¬

fl¬À¬ı˛ Ó¬ôL≈√ Î¬◊»¬Ûiß fl¬¬ı˛À˘ ‹ √õ∂øflË¡˚˛±Àfl¬ solvent spinning ¬ıÀ˘º Î¬◊ˆ¬˚˛ ¬ÛXøÓ¬ÀÓ¬˝◊ Ó¬¬ı˛˘œfl‘¬Ó¬ ¬ı˝≈˘fl¬Àfl¬ é≈¬^ é≈¬^

øÂ√^ ¬ÛÀÔ (Spinerette) ‰¬±¬Û ¸˝À˚±À· ’øÓ¬ ø˜ø˝ Ó¬ôL≈√¬ı˛ ¸‘ø©Ü fl¬¬ı˛± ˝˚˛º ‹ Ó¬ôL≈√Àfl¬ ·¬ı˛À˜ ¬ı± Í¬±`¬±˚˛ È¬±ÚÀ˘ Ó¬ôL≈√¬ı˛

’Ì≈·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ øÚfl¬ÀÈ¬ ¤À¸ Œfl¬˘±ø¸Ó¬ ’=˘ ·Í¬Ú fl¬À¬ı˛ ¤¬ı— øÚø«©Ü ’øˆ¬˜≈À‡ ø¬ıÚ…d¬ ˝˚˛º ‹ √õ∂øflË¡˚˛±Àfl¬

drawing ¬ıÀ˘º ¤fl¬±øÒfl¬ ’ø¬ıø2Âiß Ó¬ôL≈√·≈ø˘Àfl¬ (Filament) ¬Û¬ı˛¶Û¬ı˛ ¬Û±fl¬ (Twist) øÀ˚˛ ¸≈Ó¬± ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛º

Ó¬À¬ı √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√¬ı˛ ¸Àe· ø˜ø|Ó¬ (Blending) fl¬¬ı˛¬ı±¬ı˛ √õ∂À˚˛±ÊÀÚ Ó¬ôL≈√·≈ø˘Àfl¬ øÚø«©Ü ∆À‚«… Œfl¬ÀÈ¬ ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛À˘

‹ Ó¬ôL≈√Àfl¬ staple fibre ¬ıÀ˘ ¤¬ı— Î¬◊»¬Ûiß ≈̧Ó¬±Àfl¬ staple yarn ¬ıÀ˘º ø¸ÚƒÀÔøÈ¬fl¬ ¤¬ı— ¬Û≈ÚÊ«±Ó¬ Ó¬ôL≈√Àfl¬ ˜Ú≈̄ ∏…Ê±Ó¬

(Manmade) ¬ı± Î¬◊»¬Û±øÓ¬ (Manufactured) Ó¬ôL≈√› ¬ı˘± ˝ ˛̊º

ø¸ÚƒÀÔøÈ¬fl¬ ¤¬ı— √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√·≈ø˘¬ı˛ Ò˜« ˚ÀÔ©Ü ¬Û‘Ôfl¬º ¸fl¬˘ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ÀÓ¬ øÚ•ßø˘ø‡Ó¬ Ò˜«·≈≈ø˘ ¬ıÓ«¬˜±Úº

[1] ‹ ¸fl¬˘ Ó¬ôL≈√·≈ø˘Àfl¬ Ó¬±¬Û √õ∂À˚˛±· fl¬¬ı˛À˘ Ú˜Úœ˚˛ ˝˚˛ ’Ô«±» Ô±À˜«±õ≠±øàÈ¬fl¬ (Thermoplastic)º Î¬◊2‰¬

Ó¬±¬Û˜±S± ˛̊ ’±fl‘¬øÓ¬ àÔ± ˛̊œfl¬¬ı˛Ì (Heat setting) Ú± fl¬¬ı˛À˘ Î¬◊»¬Û±øÓ¬ ¬ı¶a ¬ı± ≈̧Ó¬± ¸—fl≈¬ø‰¬Ó¬ ˝ ˛̊º ◊̋ø¶a fl¬¬ı˛À˘ ¬ı± ·¬ı˛̃

Ê˘œ˚˛ ^¬ıÀÌ Ú±Î¬ˇ±‰¬±Î¬ˇ± fl¬¬ı˛À˘ ˆ“¬±Ê ¬ÛÀÎ¬ˇº øfl¬ôL≈√ øÚø«©Ü Ó¬±¬Û˜±S±˚˛ heat-set fl¬¬ı˛À˘ ¬ı¶a ¬ı± ¸≈Ó¬±¬ı˛ ’±fl‘¬øÓ¬ Î¬◊q¡

Ó¬±¬Û˜±S± ¬Û˚«ôL√ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ Ô±Àfl¬º

[2] ’øÓ¬ Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ ¸fl¬˘ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ ·À˘ (melt) ˚±˚˛, ’Ú…øÀfl¬ √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√ Œfl¬±Ú

Ó¬±¬Û˜±S±ÀÓ¬˝◊ ·À˘ Ú±, øÚø«©Ü Ó¬±¬Û˜±S±¬ı˛ ¬Û¬ı˛ ·¬ı˛À˜ Ó¬ôL≈√ ;À˘ ˚±˚˛ ¬ı± ’e·±¬ı˛œˆ”¬Ó¬ (Carbonised) ˝˚˛º ¸±Ò±¬ı˛Ì

¬ı± øÚ•ß Ó¬±¬Û˜±S±˚˛ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ ˚ÀÔ©Ü ‘Ï¬ˇº ·˘Ú±Àefl¬¬ı˛ øÚÀ‰¬ ¤fl¬ ø¬ıÀ˙¯∏ Ó¬±¬Û˜±S± ’=À˘ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√¬ı˛

¬ı˛±¸± ˛̊øÚfl¬ ¬ıKÒÚ [ø¬ıÀ˙ ∏̄Ó¬ ˝± ◊̋ÀE±ÀÊÚ-¬ıKÒÚ] ¬Û «̊±5 ¬Ûø¬ı˛̃ ±ÀÌ Œˆ¬Àe· ˚± ˛̊ ¤¬ı— Ó¬ôL≈√ Ú˜Úœ ˛̊ ˝ ˛̊º Ó¬ôL≈√¬ı˛ fl¬±À‰¬¬ı˛ Ú…± ˛̊

‘Ï¬ˇ ’¬ıàÔ± ŒÔÀfl¬ ¬ı˛¬ı±À¬ı˛¬ı˛ Ú…± ˛̊ Ú˜Úœ ˛̊ Ó¬±¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú Œ˚ Ó¬±¬Û˜±S± ˛̊ ≈̇¬ı≈̨ ˝ ˛̊ Ó¬±Àfl¬ glass transitiontemperature
(Tg) ¬ıÀ˘º ¤˝◊ ¬Ûø¬ı˛¬ıÓ«¬ÀÚ¬ı˛ Ù¬À˘ Ó¬ôL≈√¬ı˛ ’±fl¬ø¶úfl¬ ¶£¬œøÓ¬ (Swelling) ˝˚˛º ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q› fl¬À˜ ˚±˚˛ ¬ıÀ˘

Ó¬±¬Û˜±S±¬ı˛ ¸ø˝Ó¬ ‹ ÒÀ˜«¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú Œ˜À¬Û Tg øÚÒ«±¬ı˛Ì fl¬¬ı˛± ˝˚˛º Ó¬À¬ı ¬ı˝≈˘Àfl¬ ø¬ıÚ…d¬ (Oriented) ¤¬ı—

’ø¬ıÚ…d¬ (Disoriented) ’—˙·≈ø˘ ∆‚«… ¬ı¬ı˛±¬ı¬ı˛ ’øÚ˚˛ø˜Ó¬ Ô±Àfl¬ ¬ıÀ˘ ¤¬ı— ø¬ıøˆ¬iß ’Ì≈≈≈·≈ø˘ÀÓ¬ øÎ¬¢∂œ ’Ù¬

¬Ûø˘˜±¬ı˛±˝◊ÀÊ˙Ú ¸˜±Ú Ú˚˛ ¬ıÀ˘ ‹ ¬Ûø¬ı˛¬ıÓ«¬Ú Œfl¬±Ú øÚø«©Ü Ó¬±¬Û˜±S±˚˛ ˝˚˛ Ú±, ¤fl¬øÈ¬ ø¬ıÀ˙¯∏ Ó¬±¬Û˜±S± ’=À˘

‚ÀÈ¬º Ó¬ôL≈√¬ı˛ Tg Î¬◊˝±¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú ¤¬ı— Î¬◊»¬Û±Úfl¬±˘œÚ ø¬ıøˆ¬iß ’¬ıàÔ±¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛˙œ˘º ø¬ıøˆ¬iß ø¸ÚƒÀÔøÈ¬fl¬

Ó¬ôL≈√¬ı˛ Tg øÚ•ß¬ı˛”¬Û –



20

D:/Netaji Folder/Tailoring-U1-M-1-20

Ú±˝◊˘Ú 6, 6 50° ŒÔÀfl¬ 80° Œ¸øKÈ¬À¢∂Î¬, ¬Ûø˘À˚˛àÈ¬±¬ı˛ 50° ˝˝◊ÀÓ¬ 130° Œ¸øKÈ¬À¢∂Î¬, ø¬ı˙≈X ’…±flË¡±˝◊ø˘fl¬

100° ˝˝◊ÀÓ¬ 110° Œ¸øKÈ¬À¢∂Î¬, ’…±flË¡±˝◊ø˘fl¬ ¸˝ ¬ı˝≈˘fl¬ [5-10 ˙Ó¬±—˙ øˆ¬Ú±˝◊˘ ’…±ø¸ÀÈ¬È¬ ¬ı± ø˜Ô±˝◊˘

’…±flË¡±˝◊À˘È¬ ¸˝ ¤fl¬˘fl¬] 75° ˝˝◊ÀÓ¬ 80° Œ¸øKÈ¬À¢∂Î¬ Tg ’À¬Ûé¬± fl¬˜ Ó¬±¬Û˜±S±˚˛ ¬ı˝≈˘Àfl¬¬ı˛ ¬ı˛„ Ò±¬ı˛Ì é¬˜Ó¬±

’Ó¬…ôL√ fl¬˜ Ô±Àfl¬º

[3] ¸fl¬˘ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√˝◊ Ê˘ ø¬ıfl¬¯∏«fl¬ (Hydrophobic) ’Ô«±» ÊÀ˘ ’±¸øq¡ ŒÚ˝◊º Ê˘ Œ˙±¯∏Ì fl¬¬ı˛ÀÓ¬

¬Û±À¬ı˛ Ú± ¬ıÀ˘ ‚¯∏«ÀÌ¬ı˛ ¸˜˚˛ ¤˝◊ Ó¬ôL≈√·≈ø˘ øàÔ¬ı˛ ø¬ı≈…» Î¬◊»¬Ûiß fl¬À¬ı˛ ˚± ¸≈Ó¬± Î¬◊»¬Û±Úfl¬±À˘ Ú±Ú± ’¸≈ø¬ıÒ±¬ı˛ ¸‘ø©Ü fl¬À¬ı˛

¤¬ı— ¬ı…¬ı˝±¬ı˛fl¬±À˘ ’¶§±2Âµ… Œ¬ı±Ò ˝˚˛º ¤˝◊ Ó¬ôL≈√·≈ø˘¬ı˛ ¬ı˛„ Ò±¬ı˛Úé¬˜Ó¬± ø¬ıÀ˙¯∏Ó¬ fl¬˜ Ó¬±¬Û˜±S±˚˛ ˚ÀÔ©Ü fl¬˜º Ó¬À¬ı

¤˝◊ Ó¬ôL≈√·≈ø˘ ŒÔÀfl¬ √õ∂d≈¬Ó¬ ¬ı¶a¸˜”˝ ¸˝ÀÊ ŒÒ±˚˛± ˚±˚˛, ˜˚˛˘± ’Ú±˚˛±À¸ ”¬ı˛œˆ”¬Ó¬ ˝˚˛ ¤¬ı— Ó¬±Î¬ˇ±Ó¬±øÎ¬ˇ ˙≈øfl¬À˚˛ ˚±˚˛º

[4] √õ∂±fl‘¬øÓ¬fl¬ fl¬±¬ı˛ÀÌ ¤ ◊̋ Ó¬ôL≈√·≈ø˘¬ı˛ é¬ ˛̊ Ú·Ú… ’Ô«±» ¬ı…±fl¬ÀÈ¬ø¬ı˛̊ ˛±, Â√S±fl¬, fl¬œÈ¬-¬ÛÓ¬e· [Œ˚˜Ú ˜Ô] Ó¬ôL≈√·≈ø˘¬ı˛

Œfl¬±ÀÚ± é¬øÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º

[5] ¤ ◊̋ Ó¬ôL≈√·≈ø˘¬ı˛ ’±À¬Ûøé¬fl¬ ·≈¬ı≈̨Q √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√·≈ø˘ ’À¬Ûé¬± fl¬˜º Œ¸ ◊̋ fl¬±¬ı˛ÀÌ ˝±˘fl¬± ›ÊÀÚ¬ı˛ ¬ı¶a ∆Ó¬ ˛̊±¬ı˛œ

fl¬¬ı˛± ˚±˚˛º

[6] Œ·±˘±fl¬±¬ı˛ √õ∂àÔÀ2Â › ˜¸‘Ì QÀfl¬¬ı˛ fl¬±¬ı˛ÀÌ Ó¬ôL≈√·≈ø˘ Î¬◊8˘, ø¬Ûø2Â˘ ¤¬ı— Œ¸˘±˝◊ fl¬¬ı˛± fl¬©Ü ¸±Ò…º

[7] øfl¬Â√≈ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√, Î¬◊øæÊ±Ó¬ ¤¬ı— √õ∂±øÌÊ±Ó¬ ŒÓ¬˘ › ‰¬ø¬ı«Ê±Ó¬œ ˛̊ ¬Û±Ô« Œ˙± ∏̄Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ‹ ¸fl¬˘

¬Û±Ô«·≈ø˘ ¸Q¬ı˛ ”¬ı˛ Ú± fl¬¬ı˛À˘ œ‚«àÔ±˚˛œ Ò”¸¬ı˛ ±À·¬ı˛ ¸‘ø©Ü ˝˚˛º

[8] ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√ ’À¬Ûé¬± fl¬˜ ±˝…º ø¸ÚÀÔøÈ¬fl¬ Ó¬ôL≈√ ’±·≈ÀÚ ·À˘ ¬ÛøÎ¬ˇÀÓ¬ Ô±Àfl¬ ¤¬ı— Í¬±`¬± ˛̊

·≈øÈ¬ ∆Ó¬ ˛̊±¬ı˛œ ˝ ˛̊º

[9] øÚ ˛̊øLaÓ¬ ’¬ıàÔ± ˛̊ Î¬◊»¬Û±øÓ¬ ˝ ˛̊ ¬ıÀ˘ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ÀÓ¬ ’ÀÚfl¬ fl¬˜ ’ø¬ı ≈̇øX Ô±Àfl¬ ¤¬ı— ¤ ◊̋ Ó¬ôL≈√ ’ÀÚfl¬

Œ¬ı˙œ ¸±± ¬ı± ¶§2Âº Ó¬À¬ı ¸≈Ó¬± › ¬ı¶a Î¬◊»¬Û±Úfl¬±À˘ øfl¬Â√≈ ¬ı˛±¸±˚˛øÚfl¬ ^¬ı… √õ∂À˚˛±· fl¬¬ı˛± ˝˚˛º ¤Â√±Î¬ˇ± ø¬ıøˆ¬iß fl¬±¬ı˛ÀÌ

’ø¬ı˙≈øX, Œ˚˜Ú ŒÓ¬˘ › Ò”À˘±-˜˚˛˘± Ó¬ôL≈√ÀÓ¬ ˚≈q¡ ˝ÀÓ¬ ¬Û±À¬ı˛º ¬ı˛?Ú fl¬¬ı˛¬ı±¬ı˛ ’±À· ¸—À˚±øÊÓ¬ ’ø¬ı˙≈øX ”¬ı˛ fl¬¬ı˛±

√õ∂À˚˛±ÊÚº Ó¬À¬ı øÚ¶®±˙Ú ¬ÛXøÓ¬ ‡≈¬ı ¸¬ı˛˘ ¤¬ı— Œ¬ıø˙ ¸˜˚˛ ˘±À· Ú±º

[10] Ó¬ôL≈√¬ı˛ Î¬◊»¬Û±Úfl¬±À˘ Ê±ø˘ ¬ı± spinneret-¤¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¬À¬ı˛ ø¬ıøˆ¬iß √õ∂àÔÀ2ÂÀ¬ı˛ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√

Î¬◊»¬Û±Ú fl¬¬ı˛± ¸y√√ˆ¬¬ı¬ , Œ˚˜Ú, Œ·±˘, ˜¸‘Ì Œfl¬±Ì ø¬ıø˙©Ü øSˆ”¬Ê ¬ı± ¬Û=ˆ”¬Ê, Ù“¬±¬Û±, ’Ò«‰¬f±fl¬±¬ı˛ ¬ı± fl≈¬fl≈¬À¬ı˛¬ı˛ ˝±ÀÎ¬ˇ¬ı˛

Ú…±˚˛ (Dog bone)º

¬ıÀ¶a¬ı˛ Î¬◊»¬Û±ÀÚ ¬ı…¬ı˝‘Ó¬ ø¸ÚÀÔøÈ¬fl¬ Ó¬ôL≈√·≈ø˘ √õ∂Ò±ÚÓ¬ øÓ¬ÚøÈ¬ Œ|øÌˆ≈¬q¡ Œ˚˜Ú  .

[1] ¬Ûø˘’…±˜±˝◊Î¬ (Polyamide)  . Ú± ◊̋̆ Ú (Nylon), ’…±¬ı˛±ø˜Î¬ (Aramid).

[2] ¬Ûø˘À˚˛àÈ¬±¬ı˛ (Polyester)  . ŒÈ¬ø¬ı˛ø˘Ú, ŒÎ¬flË¡Úº

[3] ¬Ûø˘’…±flË¡±˝◊ø˘fl¬ (Polyacrylic)  . ’…±flË¡±˝◊ø˘fl¬, fl¬…±˙ø˜˘Úº

1.8.1  Ú±˝◊˘Ú

Ú± ◊̋̆ Ú ¤¬ı— ’…±¬ı˛±ø˜Î¬ Î¬◊̂ ¬À ˛̊̋ ◊ œ‚« ‘̇∫˘ ¬Ûø˘’…±˜± ◊̋ÀÎ¬¬ı˛ ¬ı ≈̋̆ fl¬º Ú± ◊̋̆ Ú ◊̋ √õ∂Ô˜ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ ˚± 1940

¸±À˘ Œ¬ı˛˙À˜¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬ ø˝¸±À¬ı ’±ø¬ı¶‘®Ó¬ ˝˚˛º ¸¬ıÀ‰¬À˚˛ √õ∂‰¬ø˘Ó¬ Ú±˝◊˘Ú ≈˝◊øÈ¬ ˝˘ ëëÚ±˝◊˘Ú 6, 6íí › ëëÚ± ◊̋̆ Ú 6íí

¸—‡…±·≈ø˘ ø¬ıøflË¡˚˛±˚˛ ¬ı…¬ı˝‘Ó¬ ¤fl¬˘Àfl¬¬ı˛ fl¬±¬ı«Ú ¬Û¬ı˛˜±Ì≈¬ı˛ ¸—‡…± øÚÀ«˙ fl¬À¬ı˛º Œ˚ ø¬ıøflË¡˚˛±˚˛ ≈˝◊øÈ¬ ¸‘˙ ¬ı± øˆ¬iß ∆Ê¬ı

’Ì≈ ¬Û¬ı˛¶Û¬ı˛ ˚≈q¡ ˝À˚˛ ÊøÈ¬˘Ó¬¬ı˛ ·Í¬Ú ø¬ıø˙©Ü Œ˚Ã· ¸‘ø©Ü fl¬À¬ı˛ ¤¬ı— Î¬◊¬Û¸‘©Ü ¬Û±Ô« (By product) Î¬◊»¬Ûiß fl¬À¬ı˛
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Ó¬±Àfl¬ ¸—‚ÚÚ ø¬ıøflË¡˚˛± ¬ıÀ˘º ‹ Ò¬ı˛ÀÚ¬ı˛ ø¬ıøflË¡˚˛±˚˛ ˚ø fl¬±¬ı«Ú-fl¬±¬ı«Ú ’¸—¬Û‘q¡ ¬ıKÒÚ ¸—¬Û‘q¡ ˝˚˛ ¤¬ı— Œfl¬±ÀÚ± Î¬◊¬Û¸‘©Ü

¬Û±Ô« Î¬◊»¬Ûiß Ú± ¬˝˚˛ Ó¬À¬ı ‹ ø¬ıøflË¡˚˛±Àfl¬ ˚≈Ó¬ ø¬ıøflË¡˚˛± (Addition reaction) ¬ıÀ˘º ëëÚ±˝◊˘Ú 6, 6íí √õ∂d≈¬Ó¬ fl¬¬ı˛± ˝˚˛

Œ˝'±ø˜øÔø˘Ú Î¬±˝◊ ’…±ø˜Ú (Hexamethylene diamine) › ’…±øÎ¬ø¬Ûfl¬ ’…±ø¸ÀÎ¬¬ı˛ (Adipic acid) ¸—‚ÚÚ

ø¬ıøflË¡˚˛±˚˛ ≈˝◊øÈ¬ ¤fl¬˘Àfl¬¬ı˛ ’Ú≈¬Û±ÀÓ¬¬ı˛ Â√˚˛øÈ¬ fl¬À¬ı˛ fl¬±¬ı«Ú ¬Û¬ı˛˜±Ì≈ ’±ÀÂ√º ˆ¬±¬ı˛ÀÓ¬ ÊÚø√õ∂˚˛ ëëÚ±˝◊˘Ú 6íí fl¬±À√õ∂±˘…±fl¬È¬±˜

(Caprolactum) ŒÔÀfl¬ Î¬◊»¬Ûiß ˝˚˛, ˚± ’±¬ı±¬ı˛ Â√˚˛ fl¬±¬ı«Ú ø¬ıø˙©Ü ε-aminocaproic acid ŒÔÀfl¬ √õ∂d≈¬Ó¬º ëëÚ±˝◊˘Ú

6íí ’Ì≈ÀÓ¬ ’…±˜±˝◊Î¬ ˜”˘fl¬·≈ø˘ ˜≈À‡±˜≈ø‡ (Head to head) Ô±Àfl¬, ’Ú…øÀfl¬ ëëÚ±˝◊˘Ú 6, 6íí ’Ì≈ÀÓ¬ ‹·≈ø˘

√õ∂øÓ¬¬ı±À¬ı˛ øfl¬ ¬Ûø¬ı˛¬ıÓ«¬Ú fl¬À¬ı˛ ¬ı± ˜≈‡ ¬Û≈2Â ˜7¬¬¬±˚˛ (head to tail) ¸—˚≈q¡ Ô±Àfl¬º

ëëÚ± ◊̋̆ Ú 6íí [–(CH2)5CONH–]n

ëëÚ± ◊̋̆ Ú 6, 6íí [–CO(CH2)4CONH(CH2)6NH–]n

≈˝◊øÈ¬ Ú±˝◊˘Ú˝◊ ·Í¬ÀÚ ¤¬ı— ÒÀ˜« ’øÓ¬ ¸‘˙º ’…±˜±˝◊Î¬ ˜”˘fl¬·≈ø˘¬ı˛ ’±^« ’±¸øq¡¬ı˛ Ù¬À˘ ¬Ûø˘ ’…±˜±˝◊Î¬ Ó¬ôL≈√

Œ˜±È¬±˜≈øÈ¬ ˆ¬±À¬ı ’±^«Ó¬± Ò±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ‹ ˜”˘fl¬·≈ø˘ ¬ı˛?fl¬ ’Ì≈¬ı˛ ¸Àe· ’±˚˛øÚfl¬ ¬ıKÒÚ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Œ¸˝◊

fl¬±¬ı˛ÀÌ ’Ú…±Ú… ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√ ’À¬Ûé¬± Ú±˝◊˘Ú ¬ı˛?Ú fl¬¬ı˛± ¸˝Êº ëëÚ±˝◊˘Ú 6, 6íí ¤¬ı˛ ·˘Ú±efl¬ (Melting
point) Œ¬ı˙œº ¤øÈ¬ ’À¬Ûé¬±fl‘¬Ó¬ fl¬˜ ¬ı˛?fl¬ Ò±¬ı˛Ì fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ ¤¬ı— ëëÚ±˝◊˘Ú 6íí ’À¬Ûé¬± ¸±˜±Ú… ‡¸ƒ‡À¸º

ëëÚ±˝◊˘Ú 6, 6íí ¤¬ı— ëëÚ±˝◊˘Ú 6íí Ó¬ôL≈√·≈ø˘¬ı˛ ·˘Ú±efl¬ ˚Ô±flË¡À˜ 262° Œ¸øKÈ¬À¢∂Î¬ ¤¬ı— 215° Œ¸øKÈ¬À¢∂Î¬º

Ú±˝◊˘Ú Ó¬ôL≈√ ˚ÀÔ©Ü ˙q¡, øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±› ˚ÀÔ©Ü Œ¬ı˙œ, ’±À¬Ûøé¬fl¬ ·≈¬ı˛≈Q fl¬˜ ¤¬ı— ’ˆ¬…ôL√¬ı˛œÌ ’±^«Ó¬±

(Moisture regain) Œ¬ı˙œ [4-5 ˙Ó¬±—˙]º ˝±˝◊ÀE±ÀÊÚ ¬ıKÒÚ ø¬ıø2Âiß fl¬¬ı˛ÀÓ¬ ¸é¬˜ ^±¬ıÀfl¬, Œ˚˜Ú ŒÙ¬Ú˘,

Ù¬¬ı˛ø˜fl¬ƒ ’…±ø¸Î¬ ¤¬ı— Œ¬ıÚÊ…±˝◊˘ ’…±˘Àfl¬±˝À˘ ¤˝◊ Ó¬ôL≈√ ^¬ıœˆ”¬Ó¬ ˝˚˛º ‚¯∏«Ì √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± (Abrasion
resistance) Œ¬ıø˙ ¬ıÀ˘ øÎ¬ˇÊ±Ó¬œ˚˛ ¬Û±Ô« Î¬◊»¬Û±ÀÚ Ú±˝◊˘Ú ¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛º Ú±˝◊˘ÀÚ¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ √õ∂øÓ¬À¬ı˛±Ò

é¬˜Ó¬± ˆ¬±˘º ‰¬¬ı˛˜ ’¬ıàÔ±˚˛ ¤øÈ¬ ’•°, é¬±¬ı˛, Ê±¬ı˛fl¬ ¤¬ı— ø¬ıÊ±¬ı˛fl¬ ¬Û±Ô«·≈ø˘ ¬Z±¬ı˛± ’±flË¡±ôL√ ˝˚˛º Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛

¤¬ı— ¸”˚«±À˘±Àfl¬ ¤øÈ¬ Ê±ø¬ı˛Ó¬ (Oxidised) ˝˚˛, ˙øq¡ ˝ò±¸ ¬Û±˚˛ ¤¬ı— ˝ø¬ı˛^±ˆ¬ ˝˚˛º

’…±À¬ı˛±À˜øÈ¬fl¬ Î¬±˝◊ ’…±ø¸Î¬ Œflv¬±¬ı˛±˝◊Î¬ ¤¬ı—

’…±À¬ı˛±À˜øÈ¬fl¬ Î¬±˝◊-’…±ø˜ÀÚ¬ı˛ ¬ı˝≈ ¸—À˚±· ø¬ıøflË¡˚˛±˚˛

’…±¬ı˛±ø˜Î¬ ¬ı± ’…±À¬ı˛±À˜øÈ¬fl¬ ¬Ûø˘ ’…±˜±˝◊Î¬ Ó¬ôL≈√

Î¬◊»¬Ûiß ˝˚˛º ø¬ZÀ˜¬ı˛≈fl¬ ^±¬ıÀfl¬ (Polar solvent)
˚Ô±, N, N-dimethyl formamide ¤˝◊ ø¬ıøflË¡˚˛±

¸•Ûiß fl¬¬ı˛± ˝ ˛̊º ŒÚ±À˜' (Nomex) ¤¬ı— Œfl¬ˆ¬˘±¬ı˛

(Kevler) Ó¬ôL≈√ ≈˝◊øÈ¬¬ı˛ Œé¬ÀS ˚Ô±flË¡À˜ Œ˜È¬± ›

¬Û…±¬ı˛±À¬ıÚøÊÚ Î¬±˝◊-fl¬±¬ı«ø'ø˘fl¬ ’…±ø¸Î¬ Œflv¬±¬ı˛±˝◊Î¬

¬ı…¬ı˝±¬ı˛ fl¬¬ı˛± ˝˚˛ Î¬±˝◊ ’…±ø˜ÀÚ¬ı˛ ¸ø˝Ó¬ ø¬ıøflË¡˚˛±¬ı˛

ÊÚ…º ŒÚ±À˜' ¤¬ı— Œfl¬ˆ¬˘±À¬ı˛¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ ·Í¬Ú

˚Ô±flË¡À˜ 1-3 › 1-4 ø‰¬ÀS Œ‡±ÀÚ± ˝À˚˛ÀÂ√º

’…±À¬ı˛±À˜øÈ¬fl¬ ˜”˘fl¬ Ô±Àfl¬ ¬ıÀ˘ ¤˝◊ ¬ı˝≈˘fl¬ ’øÓ¬ ‘Ï¬ˇ ¤¬ı— ’Ú˜Úœ˚˛, ˙øq¡ Œ¬ıø˙ ¤¬ı— Ó¬±¬Û ¸˝Úé¬˜Ó¬± Œ¬ıø˙

¤¬ı— 250° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S± ¬Û˚«ôL√ ’ø¬ıfl‘¬Ó¬ Ô±Àfl¬º ¤øÈ¬¬ı˛ ¬ı˛±¸±˚˛øÚfl¬ › Êœ¬ı±Ì≈ √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬± ’Ó¬…ôL√ Œ¬ıø˙º

‚Ú ’•° ¤¬ı— Ê±¬ı˛fl¬ ¬Û±Ô«·≈ø˘ Œfl¬¬ı˘ Î¬◊2‰¬ Ó¬±¬Û˜±S±˚˛ ¤øÈ¬¬ı˛ é¬øÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛º ’…±¬ı˛±ø˜Î¬ Ó¬ôL≈√ ’øÓ¬ Î¬◊2‰¬ ˙øq¡

ø¬ıø˙©Ü ¤¬ı— fl¬˜ ±˝… ¬ıÀ¶a¬ı˛ Î¬◊»¬Û±ÀÚ ¬ı…¬ı˝±¬ı˛ ˝˚˛º

O
||

—C—

O
||

   —CNH— —NH—
n

O
||

—C—

O
||

   —CNH— —NH—
n

ø‰¬S 1.3 – ŒÚ±À˜' ¬ı˝≈˘fl¬

ø‰¬S 1.4 – Œfl¬ˆ¬˘±¬ı˛ ¬ı˝≈˘fl¬
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1.8.2  ¬Ûø˘À˚˛àÈ¬±¬ı˛

Î¬◊»¬Û±ÀÚ¬ı˛ ¬Ûø¬ı˛̃ ±ÀÌ ¤¬ı— ÊÚø√õ∂ ˛̊Ó¬± ˛̊ ø¸ÚƒÀÔøÈ¬fl¬ Ó¬ôL≈√·≈ø˘¬ı˛ ˜ÀÒ… ¬Ûø˘À ˛̊àÈ¬±À¬ı˛¬ı˛ àÔ±Ú ¸À¬ı«±¬ÛÀ¬ı˛º ¤fl¬fl¬ˆ¬±À¬ı

› √õ∂±fl‘¬øÓ¬fl¬ Ó¬ôL≈√¬ı˛ ¸Àe· ø˜ø|Ó¬ (Blended) ’¬ıàÔ± ˛̊ ¬ı ˛̊Ú (Weaving) ¤¬ı— ¬ı≈ÚÚ (Knitting) Î¬◊̂ ¬ ˛̊ √õ∂fl¬±¬ı˛ ¬ıÀ¶a¬ı˛

Î¬◊»¬Û±ÀÚ √õ∂‰≈¬¬ı˛ ¬Ûø¬ı˛˜±ÀÌ ¬ı…¬ı˝‘Ó¬ ˝˚˛º ø˙Àä ¬ı…¬ı˝±˚« ¬ıÀ¶a¬ı˛ Î¬◊»¬Û±ÀÚ› ¤˝◊ Ó¬ôL≈√¬ı˛ ¬ı…¬ı˝±¬ı˛ ’±ÀÂ√º

¬Ûø˘À˚˛àÈ¬±¬ı˛ ¬ı˘ÀÓ¬ Œ¸˝◊ ¸fl¬˘ Ó¬ôL≈√Àfl¬ Œ¬ı±Á¬±˚˛ ˚±ÀÓ¬ ’ôL√Ó¬ 85 ˙Ó¬±—˙ √õ∂øÓ¬àÔ±ø¬ÛÓ¬ (Substituted)
’…±À¬ı˛±À˜øÈ¬fl¬ fl¬±¬ı«'±ø˘fl¬ ’…±ø¸Î¬ Œ˚˜Ú, ŒÈ¬ø¬ı˛Ô…±ø˘fl¬ ’…±ø¸Î¬ (Terephthalic acid) ¬ı± ¬Û…±¬ı˛±˝±˝◊ÀE±À¬ıÚÀÊ±˝◊flƒ¬

’…±ø¸Î¬ (P-hydrobenzoic acid) Ô±Àfl¬º ¤ ◊̋ Œ|Ìœ¬ı˛ ¸¬ıÀ‰¬À ˛̊ Î¬◊À~‡À˚±·… ¬ı ≈̋̆ fl¬ ˝˘ ¬Ûø˘ ◊̋øÔø˘Ú ŒÈ¬ø¬ı˛Ô…±À˘È¬

(Polyethylene terephalate) (1-5 ø‰¬S] ˚± ˝◊øÔø˘Ú ¢≠±˝◊fl¬˘ (Ethylene glycol)-¤¬ı˛ ¸Àe· ŒÈ¬ø¬ı˛Ô…±ø˘fl¬

’…±ø¸Î¬ ¬ı± Î¬± ◊̋ ø˜Ô± ◊̋̆  ŒÈ¬ø¬ı˛Ô…±À˘ÀÈ¬¬ı˛ (Dimethyl-terephthalate) ¬ı ≈̋̆ fl¬º ¤ ◊̋ ø¬ıøflË¡ ˛̊± ’Ú≈‚È¬Àfl¬¬ı˛ Î¬◊¬ÛøàÔøÓ¬ÀÓ¬

250°-300° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S± ˛̊ ‚È¬±ÀÚ± ˝ ˛̊ ¤¬ı— 100-250 øÎ¬.ø¬Û.-¬ı˛ ¬ı ≈̋̆ fl¬ Î¬◊»¬Ûiß ˝ ˛̊º ‹ ¬ı ≈̋̆ fl¬Àfl¬ 250°-
300° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S± ˛̊ ·ø˘À ˛̊ melt-spinning ¬ÛXøÓ¬ÀÓ¬ Ó¬ôL≈√ √õ∂d≈¬Ó¬ fl¬¬ı˛± ˝ ˛̊º ¬ÛÀ¬ı˛ ø¬ıøˆ¬iß ¬Ûø¬ı˛̃ ±Ú √õ∂¸±¬ı˛Ì

¬ı˘ √õ∂À˚˛±· fl¬À¬ı˛ øˆ¬iß øˆ¬iß ˙øq¡¬ı˛ Ó¬ôL≈√ Î¬◊»¬Ûiß fl¬¬ı˛± ˝˚˛¬ , Œ˚˜Ú, Œ¬Û±˙±fl¬ ∆Ó¬˚˛±¬ı˛œ¬ı˛ ÊÚ… ¸±Ò±¬ı˛Ì ˙øq¡¬ı˛ (Normal-
tenacity) ¤¬ı— ø˙Àä ¬ı…¬ı˝±˚« ¸≈Ó¬±¬ı˛ ÊÚ… Î¬◊2‰¬ ˙øq¡¬ı˛ (High tenacity) Ó¬ôL≈√º ’Ú… Ó¬ôL≈√¬ı˛ ¸Àe· ø˜|ÀÌ¬ı˛ ÊÚ…

¶§ä ∆À‚«…¬ı˛ staple fibre › √õ∂d≈¬Ó¬ fl¬¬ı˛± ˝˚˛º ¸±Ò±¬ı˛Ì ¬Ûø˘À˚˛àÈ¬±À¬ı˛¬ı˛ ¬ı±øÌøÊ…fl¬ Ú±˜ ŒÈ¬ø¬ı˛ø˘Ú, ŒÈ¬ø¬ı˛Ú, ŒÎ¬flË¡Ú,

ŒÈ¬¬∏CÚ, Œ¬∏Cøˆ¬¬ı˛± ˝◊Ó¬…±øº

∆‚«… ¬ı¬ı˛±¬ı¬ı˛ øÚø«©Ü ¬ı…¬ıÒ±ÀÚ ŒÙ¬Úø˘fl¬ (Phenolic) ˜”˘fl¬ Ô±Àfl¬ ¬ıÀ˘ ¤˝◊ ¬ı˝≈˘fl¬ ’øÓ¬ ‘Ï¬ˇ ¬ı± ’Ú˜Úœ˚˛º

’Ì≈·≈ø˘ ¬Û¬ı˛¶ÛÀ¬ı˛¬ı˛ ‡≈¬ı ¸øißfl¬ÀÈ¬ Ô±fl¬±¬ı˛ Ù¬À˘ ˆ¬…±Ú Î¬±¬ı˛ ›˚˛±˘¸ƒ ¬ı˘ ¸øflË¡˚˛ ¤¬ı— ’Ó¬…øÒfl¬ ¬Ûø¬ı˛˜±ÀÌ Œfl¬˘±ø¸Ó¬

’=˘ ·øÍ¬Ó¬ ˝ ˛̊º

¸±Ò±¬ı˛ÌÓ¬ ¬Ûø˘À˚˛àÈ¬±¬ı˛ Ó¬ôL≈√ Œ‡ÀÓ¬ ˜¸‘Ì À`¬¬ı˛ Ú…±˚˛ ¤¬ı—

√õ∂àÔÀ2Â Œ·±˘ ¬ı± ˜¸‘Ì Œfl¬±Ìø¬ıø˙©Ü øSˆ”¬Ê±fl‘¬øÓ¬ (Trilobal)º
¤øÈ¬ ’øÓ¬ ‘Ï¬ˇº ¬ı √̆õ∂À ˛̊±À· ¸˝ÀÊ √õ∂¸±ø¬ı˛Ó¬ ˝ ˛̊ Ú± ’Ô«±» initial
modulus ‡≈¬ı Œ¬ıø˙º ¤øÈ¬¬ı˛ øàÔøÓ¬àÔ±¬Ûfl¬Ó¬±› ’øÓ¬ Î¬◊2‰¬ ¤¬ı—

‚¯∏«Ì √õ∂øÓ¬À¬ı˛±Ò é¬˜Ó¬±˚˛ ¤øÈ¬¬ı˛ àÔ±Ú Ú±˝◊˘ÀÚ¬ı˛ ¬ÛÀ¬ı˛˝◊º

¬Ûø˘À˚˛àÈ¬±À¬ı˛¬ı˛ ’ˆ¬…ôL√¬ı˛œÌ ’±^«Ó¬± ˜±S 0.4 ˙Ó¬±—˙º ÊÀ˘ ’±¸øq¡ fl¬˜ ¤¬ı— ¤˝◊ ÊÚ… ¬ı˛?fl¬ › ’Ú…±Ú…

¬ı˛±¸± ˛̊øÚfl¬ ¬Û±Ô« ¸˝ÀÊ Ó¬ôL≈√¬ı˛ ’ˆ¬…ôL√À¬ı˛ √õ∂À¬ı˙ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¶§ä ’± «̂Ó¬±¬ı˛ fl¬±¬ı˛ÀÌ ‚ ∏̄«Ìfl¬±À˘ Ó¬ôL≈√ÀÓ¬ øàÔ¬ı˛ ø¬ı≈…»

(Static electricity) Î¬◊»¬Ûiß ˝˚˛ ˚± ¸≈Ó¬± Î¬◊»¬Û±ÀÚ (Spinning), ≈̧Ó¬± Œ·±È¬±ÀÚ± (Winding) ¤¬ı— ¬ı ˛̊Úfl¬±À˘

(Weaving) ’¸≈ø¬ıÒ±¬ı˛ ¸‘ø©Ü fl¬À¬ı˛º Î¬◊»¬Û±øÓ¬ ¬ı¶a ’±¬ı˛±˜±˚˛fl¬ Ú˚˛, ’±^«Ó¬± ¬ı‘øX¬ı˛ ÊÚ… (Finishing agents)-¤¬ı˛

√õ∂À˚˛±· Ê¬ı˛≈¬ı˛œº

¤øÈ¬ ∆Ê¬ı › ’ÕÊ¬ı ’•°, é¬±¬ı˛, Ê±¬ı˛fl¬ › ø¬ıÊ±¬ı˛fl¬ ¬Û±Ô« ¬Z±¬ı˛± ¸˝ÀÊ ’±flË¡±ôL√ ˝˚˛ Ú±º Ó¬À¬ı Î¬◊M5 ’¬ıàÔ±˚˛

é¬øÓ¬ ˝ÀÓ¬ ¬Û±À¬ı˛º Êœ¬ı±Ì≈, fl¬œÈ¬ ¬ÛÓ¬e· é¬øÓ¬ fl¬¬ı˛ÀÓ¬ ¬Û±À¬ı˛ Ú±º ¤˝◊ Ó¬ôL≈√ ŒÙ¬ÚÀ˘¬ı˛ ø¬ıøˆ¬iß Œ˚Ã· Œ˚˜Ú, Œflv¬±À¬ı˛±-

’…±ø¸øÈ¬fl¬ ’…±ø¸Î¬ ¤¬ı— øfl¬Â√≈ Œflv¬±ø¬ı˛Ú √õ∂øÓ¬àÔ±ø¬ÛÓ¬ (Chlorinated) ˝± ◊̋ÀE±fl¬±¬ı«ÀÚ Î¬◊2‰¬ Ó¬±¬Û˜±S± ˛̊ ¶£¬œÓ¬ (Swell)
˝˚˛ ¤¬ı— ¬ÛÀ¬ı˛ ^¬ıœˆ”¬Ó¬ ˝˚˛º ¤øÈ¬¬ı˛ Ó¬±¬Û ¬Ûø¬ı˛¬ı˝Ú é¬˜Ó¬± ˜±Á¬±ø¬ı˛º ¬Ûø˘À˚˛àÈ¬±¬ı˛ Ó¬ôL≈√ 250°-255° Œ¸øKÈ¬À¢∂Î¬

Ó¬±¬Û˜±S±˚˛ ·À˘ ˚±˚˛º

¬ı˛?fl¬ Ò±¬ı˛Ìé¬˜Ó¬± ¤¬ı— ±˝…Ó¬± ˜±Á¬±ø¬ı˛ ¬ı˛fl¬À˜¬ı˛ ¬ıÀ˘ ¬ı˛±¸±˚˛øÚfl¬ √õ∂øflË¡˚˛±˚˛ ¬ı˛”¬Û±ôL√ø¬ı˛Ó¬ ¬Ûø˘À˚˛àÈ¬±¬ı˛ (Modified
polyester) Î¬◊»¬Ûiß fl¬¬ı˛± ˝ ˛̊º Ó¬ôL≈√¬ı˛ Œ¬ıÚøÊÚ ¬ı˘À ˛̊ ¸±˘ÀÙ¬±øÚfl¬ ”̃̆ fl¬ (Sulphonic) ≈̊q¡ fl¬À¬ı˛ ø¸. øÎ¬. ¬Ûø˘À ˛̊àÈ¬±¬ı˛

ø‰¬S 1.5 – ¬Ûø˘À˚˛àÈ¬±¬ı˛ ¬ı˝≈˘fl¬
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(Cationic polyester) ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛ ˚± Œ¬ıø¸fl¬ ¬ı± fl¬…±È¬±˚˛øÚfl¬ Î¬±˝◊ ¬Z±¬ı˛± ¬ı˛?Ú fl¬¬ı˛± ˚±˚˛º ˝…±À˘±ÀÊÚ [Œ˚˜Ú

Œ¬ıË±ø˜Ú] ¤¬ı— Ù¬¸ÀÙ¬±ÀÚÈ¬ (Phosphonate) ˜”˘fl¬ √õ∂øÓ¬àÔ±¬ÛÚ fl¬À¬ı˛ ˝Ú √õ∂øÓ¬À¬ı˛±Òœ ¬Ûø˘À˚˛àÈ¬±¬ı˛ ∆Ó¬˚˛±¬ı˛œ fl¬¬ı˛± ˝˚˛º

¸±Ò±¬ı˛ÌÓ¬ ¬Ûø˘À ˛̊àÈ¬±¬ı˛ øÎ¬ ƒ̧¬Û±¬ı˛̧ ƒ Î¬± ◊̋ (Disperse dyes) ¬ı…¬ı˝±¬ı˛ fl¬À¬ı˛ Î¬◊2‰¬Ó¬±À¬Û › Î¬◊2‰¬‰¬±À¬Û ¬ı˛?Ú fl¬¬ı˛± ˝ ˛̊º

100° Œ¸øKÈ¬À¢∂Î¬ Ó¬±¬Û˜±S±¬ı˛ øÚÀ‰¬ ¬ı˛?Ú fl¬¬ı˛ÀÓ¬ ˝À˘ carrier Ú±À˜¬ı˛ ¸˝±˚˛fl¬ ^À¬ı…¬ı˛ (Auxiliary) √õ∂À ˛̊±ÊÚ ˝ ˛̊º

Easy-dyeable polyester Ú±À˜¬ı˛ ø¬ıÀ˙¯∏ ¬Ûø˘À˚˛àÈ¬±À¬ı˛¬ı˛ Œé¬ÀS ‹ ¬Û±ÀÔ«¬ı˛ √õ∂À˚˛±ÊÚ ˝˚˛ Ú±º

1.8.3  ¬Ûø˘’…±flË¡±˝◊ø˘fl¬ ¬ı± ’…±flË¡±˝◊ø˘fl¬ Ó¬ôL≈√

’…±flË¡±˝◊ø˘fl¬ Ó¬ôL≈√ ¬ı˘ÀÓ¬ ¸±˚˛±Ú±˝◊Î¬ (Cyanide) ¬Û±ù´«˜”˘fl¬ ˚≈q¡ øˆ¬Ú±˝◊˘ Ó¬ôL≈√Àfl¬ Œ¬ı±Á¬±˚˛º ¤˝◊ ¸fl¬˘ Ó¬ôL≈√

’…±flË¡±˝◊À˘± Ú± ˝◊ø¬∏CÀ˘¬ı˛ ¸Àe· ø¬ıøˆ¬iß ¸˝¤fl¬˘Àfl¬¬ı˛ (Co-monomer) Œ˚˜Ú, ø˜Ô±˝◊˘ ø˜Ô…±flË¡±˝◊À˘È¬, øˆ¬Ú±˝◊˘

’…±ø¸ÀÈ¬È¬ ¬ı± øˆ¬Ú±˝◊˘ ¬Ûø¬ı˛øÎ¬Ú ¬ı˝≈ ¸—À˚±· ø¬ıøflË¡˚˛± fl¬À¬ı˛ Î¬◊»¬Û±Ú fl¬¬ı˛± ˝˚˛º Ó¬ôL≈√ÀÓ¬ ’…±flË¡±˝◊À˘±Ú±˝◊ø¬∏C˘

(Acrylonitrile) 85 ˙Ó¬±—À˙¬ı˛ Œ¬ıø˙ Ô±fl¬À˘ Ó¬±Àfl¬ ’…±flË¡±˝◊ø˘fl¬ Ó¬ôL≈√ ¬ıÀ˘ ¤¬ı— 85 ˙Ó¬±—À˙¬ı˛ fl¬˜ Ô±fl¬À˘

˜Î¬…±flË¡±˝◊ø˘fl¬ Ó¬ôL≈√ ¬ıÀ˘º Î¬◊ˆ¬À˚˛¬ı˛˝◊ ¸±Ò±¬ı˛Ì ¬ı˛±¸±˚˛øÚfl¬ ¸—Àfl¬Ó¬ 1.6 ø‰¬ÀS Œ‡±ÀÚ± ˝À ˛̊ÀÂ√º

˜≈q¡˜”˘fl¡ ’¬ı^¬ıœ˚˛ ¬ı˝≈√√ ¸—À˚±· ø¬ıøflË¡˚˛±˚˛ (Free radical emulsion
polymerisation) õ∂±˚˛ 150-200 øÎ¬.ø¬Û.-¤¬ı˛ ¸˝√√ ¬ı˝≈√√˘fl¡ Î¬◊»¬Ûiß fl¡¬ı˛± ˝√√˚˛, ’Ì≈·≈ø˘

¬Û¬ı˛¶Û¬ı˛ ’øÓ¬ ˙øq¡˙±˘œ ˝√√±˝◊√√ÀE±ÀÊ√Ú ¬ı&ÒÚ ¡Z±¬ı˛± ˚≈q¡ Ô±Àfl¡ ¬ıÀ˘ Ó¬±¬Û õ∂À˚˛±· fl¬¬ı˛À˘

·˘¬ı±¬ı˛ ’±À·˝◊ ø¬ıÚ©Ü ˝√√˚˛º Œ¸˝◊√√ fl¡±¬ı˛ÀÌ melt spinning ¸yˆ¬¬ı Ú˚˛º ¬Û”À¬ı« Î¬◊¬Û˚≈q¡

^±¬ıÀfl¡¬ı˛ ’ˆ¬±À¬ı ¤˝◊√√ Ó¬z≈¬¬ı˛ Î¬◊»¬Û±√Ú ¸yˆ¬¬ı øÂ√˘ Ú±º ^±¬ıfl¡ ø˝√√¸±À¬ı Î¬±˝◊√√-ø˜Ô±˝◊√√˘

Ù¬ «̃…±˜± ◊̋√√Î¬ (Dimethyl formamide) ’±ø¬ı©®±À¬ı˛¬ı˛ ¬Û¬ı˛ solvent spinning õ∂øflË¡ ˛̊± ˛̊ ’…±flË¡± ◊̋√√ø˘fl¡ Ó¬z≈¬ Î¬◊»¬Û±√Ú fl¡¬ı˛±

˝√√˚˛º Ó¬z≈¬¬ı˛ ^¬ıÌ Î¬◊¬Û˚≈q¡ ^¬ıÀÌ ’Ò–øé¬5 fl¡À¬ı˛ (Wet spinning) ¬ı± Î¬◊M√√5 ¬ı±˚˛≈ÀÓ¬ ‰¬±˘Ú± fl¡À¬ı˛ (Dry spinning)
Ó¬z≈¬ Î¬◊»¬Û±√Ú fl¡¬ı˛± ˝√√˚˛º

’…±flË¡±˝◊√√ø˘fl¡ ˜¸‘Ì Qfl¡˚≈q¡ Œ·±˘ ¬ı± fl≈¡fl≈¡À¬ı˛¬ı˛ ˝√√±ÀÎ¬ˇ¬ı˛ Ú…±˚˛ (Dog bone) õ∂àÔÀ26√√ø¬ıø˙©Ü Ó¬z≈¬º ¤˝◊√√ Ó¬z≈¬¬ı˛

˙øq¡ (Strenght) › õ∂¸±¬ı˛Ìé¬˜Ó¬± (Elongation) ˜±Á¡±ø¬ı˛ ¬ı˛fl¡À˜¬ı˛º Ó¬z≈¬¬ı˛ ‘√Ï¬ˇÓ¬± (Stiffness) ˜±Á¡±ø¬ı˛ ¤¬ı—

øàÔøÓ¬àÔ±¬Ûfl¡Ó¬± ’øÓ¬ Î¬◊2‰¬º ’ˆ¬…z¬¬ı˛œÌ ’±^«Ó¬± fl¡˜, Ó¬À¬ı ¬Ûø˘À˚˛àÈ¬±¬ı˛ ’À¬Ûé¬± Œ¬ıø˙º ‡øÚÊ√ ’•° ¤¬ı— ¸±Ò±¬ı˛Ì

^±¬ıfl¡¸˜”À˝√√ ¤˝◊√√ Ó¬z≈¬¬ı˛ õ∂øÓ¬À¬ı˛±Òé¬˜Ó¬± ˆ¬±˘º Ó¬À¬ı ‚Ú ‡øÚÊ√ ’•° ¡Z±¬ı˛± ¤˝◊√√ Ó¬z≈¬¬ı˛ é¬øÓ¬ ˝√√˚˛º é¬±À¬ı˛¬ı˛ ˘‚≈ ^¬ıÀÌ

Ó¬z≈¬ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ’±^« ø¬ıÀù≠ø¯∏Ó¬ ˝√√˚˛º ’øÒfl¡ Ó¬±¬Û˜±S±˚˛ ˝√√±˝◊√√À¬Û±Àflv¡±¬ı˛±˝◊√√È¬ ¬ı…Ó¬œÓ¬ ’Ú… Ê√±¬ı˛fl¡ ¤¬ı— ø¬ıÊ√±¬ı˛fl¡

¬Û√±Ô«·≈ø˘ÀÓ¬ ¤˝◊√√ Ó¬z≈¬ ’¬Ûø¬ı˛¬ıøÓ«¬Ó¬ Ô±Àfl¡º ’±À˘±fl¡ ¬ı˛øù¨ ¤¬ı— Â√S±fl¡ ¡Z±¬ı˛± Ó¬z≈¬¬ı˛ é¬øÓ¬ ˝√√˚˛ Ú±º 200°
Œ¸øKI◊À¢∂ÀÎ¬¬ı˛ ’øÒfl¡ Ó¬±¬Û˜±S±˚˛ ·¬ı˛˜ fl¡¬ı˛À˘ ’…±flË¡±˝◊√√ø˘fl¡ Ó¬z≈¬ Ú¬ı˛˜ ˝√√˚˛ ¤¬ı— Ê√øÈ¬˘ Ê√±¬ı˛Ì õ∂øflË¡˚˛±˚˛ ¸—‚ÚœÓ¬

(Condensed) ¬ı˛øe·Ú ¬Û√±Ô« Î¬◊»¬Ûiß ˝√√˚˛º

¬Û˙˜Ó¬z≈¬¬ı˛ ¸d¬± ø¬ıfl¡ä ø˝√√¸±À¬ı Œ¸±À˚˛È¬±¬ı˛ (Sweater), ¶®±È¬« (Skirt), ’Ú…±Ú… Œ¬Û±˙±fl¡ ¸≈…øÈ¬—, ¬ı≈ÚÚ ¬ı¶a

(Knitted fabric), fl¡y¬ı˘, Œ˜±Ê√± (Socks), fl¡±À¬Û«È¬, ¸7¡¡¡± ¬ı¶a (Upholstery) ◊̋√√Ó¬…±ø√ÀÓ¬ ¤ ◊̋ Ó¬ôL≈√¬ı˛ ¬ı…¬ı √̋√±¬ı˛ ’±ÀÂ√º

1.9  Ó¬z≈¬¬ı˛ ¸Ú±q¡fl¡¬ı˛Ì ¬Û¬ı˛œé¬±

Œfl¡±Ú ’:±Ó¬ Ó¬z≈¬ ¡Z±¬ı˛± õ∂d≈¬Ó¬ ¸≈Ó¬± ¬ı± ¬ı¶aÀfl¡ ¬ı˛„ fl¬¬ı˛¬ı±¬ı˛ ’±À· Ó¬z≈¬¬ı˛ ¸Ú±q¡ fl¡¬ı˛± õ∂À˚˛±Ê√Úº ø¬ıøˆ¬iß Œˆ¬ÃÓ¬

¬Û¬ı˛œé¬±¬ı˛ ¸±˝√√±À˚… ’:±Ó¬ Ó¬z≈¬¬ı˛ ¸Ú±q¡ fl¡¬ı˛± ¸yˆ¬¬ıº Œ˚˜Ú  .
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[1] ’Ú≈¬ıœé¬Ì ˚ÀLa Ó¬z≈¬¬ı˛ ∆√‚«… ¬ı¬ı˛±¬ı¬ı˛ › õ∂àÔÀ26√À√¬ı˛ ‘√˙… ¬Û˚«À¬ıé¬Ì¬ ,

[2] ^¬ıÌœ ˛̊Ó¬± ¬Û¬ı˛œé¬±¬ ,

[3] √̋ √√Ú ¬Û¬ı˛œé¬±¬ ,

[4] ’±À¬Ûøé¬fl¡ ·≈¬ı˛≈Q ¬Û¬ı˛œé¬±º

¤˝◊√√ ¬Û¬ı˛œé¬±·≈ø˘ ¬ı…±øÓ¬Ó¬ ø¬ıøˆ¬iß ¸”Ñ ø¬ıÀù≠¯∏fl¡ (Sophesticated analytical) ˚ÀLa¬ı˛ ¸±˝√√±À˚… Ó¬z≈¬¬ı˛ Œˆ¬ÃøÓ¬fl¡

¬ı˛±¸±˚˛øÚfl¡ ·Í¬Ú ¸•ÛÀfl«¡ ø¬ıd¬±ø¬ı˛Ó¬ Ê√±Ú± ˚±˚˛º Œ˚˜Ú,

[1] ’±À˘±fl¡œ˚˛ ¤¬ı— ˝◊√√À˘fl¡√∏CÚ ’Ú≈¬ıœé¬Ì ˚La (Optical and Electron microscope)¬ ,

[2] ¬ı˛?Ú¬ı˛øù¨ ø¬ı26≈√¬ı˛Ì ˚La (X-ray diffractometer)¬ ,

[3] ’¬ıÀ˘±ø˝√√Ó¬ ¬ıÌ«±ø˘¬ıœé¬Ì ˚La (Infra-red spectroscopy)¬ ,

[4] ’øÓ¬ Œ¬ı·≈øÚ ¬ıÌ«±ø˘¬ıœé¬Ì ˚La (Ultra-violet spectroscopy)¬ ,

[5] ’±À˘±fl¡œ˚˛ ¬ıÌ«±ø˘¬ıœé¬Ì ˚La (Visible spectroscopy)¬ ,

[6] Ó¬±¬Ûœ˚˛ ø¬ıÀù≠¯∏fl¡ ˚La (Thermal analysis instrument)¬ ,

[7] Œ˜Ãø˘fl¡ › ’øz¬˜˜”˘fl¡ ø¬ıÀù≠¯∏fl¡ ˚La (Elementary and End group analysis instrument)º

1.9.1  ’Ú≈¬ıœé¬Ì ˚ÀLa ¬Û¬ı˛œé¬±

’:±Ó¬ Ó¬z≈¬Àfl¡ ’Ú≈¬ıœé¬Ì ˚ÀLa ¬Û¬ı˛œé¬± fl¡À¬ı˛ õ∂±Ôø˜fl¡ ¸Ú±q¡fl¡¬ı˛Ì ¸yˆ¬¬ıº ø¬ıøˆ¬iß õ∂±fl‘¡øÓ¬fl¡ ¤¬ı— ˜Ú≈¯∏…Ê√±Ó¬

Ó¬z≈¬¬ı˛ ’Ú≈ ∆√‚«…À26√À√¬ı˛ (Longitudinal) ¤¬ı— õ∂àÔÀ26√À√¬ı˛ (Cross-sectional) ‘√˙… 1-7 › 1-8 ø‰¬ÀS Œ√‡±ÀÚ±

√̋√̋ ◊√√̊ ±̨ÀÂ√º

1.9.2  ^¬ıÚœ˚˛Ó¬± ¬Û¬ı˛œé¬±

ø¬ıøˆ¬iß ^±¬ıÀfl¡ Ó¬z≈¬¬ı˛ ^¬ıÚœ˚˛Ó¬± Î¬◊˝√√±¬ı˛ ¬ı˛±¸±˚˛øÚfl¡ Î¬◊¬Û±√±ÀÚ¬ı˛ Î¬◊¬Û¬ı˛ øÚˆ«¬¬ı˛ fl¡À¬ı˛º ¬Û˚«±˚˛flË¡À˜ ø¬ıøˆ¬iß ^±¬ıÀfl¡

¡^¬ıÚœ˚˛Ó¬± ¬Û¬ı˛œé¬± fl¡À¬ı˛ Ó¬z≈¬¬ı˛ ¸Ú±q¡fl¡¬ı˛Ú fl¡¬ı˛± ˚±˚˛º ¤˝◊√√ ¬Û¬ı˛œé¬± ¸˝√√Ê√ ¤¬ı— ¸øÍ¬fl¡º ø¬ıøˆ¬iß ^±¬ıÀfl¡ Ó¬z≈¬¸˜”À˝√√¬ı˛

^¬ıÚœ˚˛Ó¬± øÚ•ß¬ı˛”¬Û  .

Ó¬z≈¬ ^±¬ıfl¡

Ó≈¬˘± ˙Ó¬fl¡¬ı˛± 70 ˆ¬±· ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ ^¬ıÚ › øfl¡Î¬◊õ∂…±À˜±øÚ˚˛±˜ ˝√√±˝◊√√E'±˝◊√√Î¬º

ø˘ÀÚÚ, ¬Û±È¬ ˙Ó¬fl¡¬ı˛± 70 ˆ¬±· ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸ÀÎ¬ ¬ı±√±˜œ ^¬ıÚº

¬Û˙˜ ˙Ó¬fl¡¬ı˛± 5 ˆ¬±· Ù≈¬È¬z¬ fl¡øàÈ¬fl¡ Œ¸±Î¬±¬ı˛ ¡^¬ıÚº øÚ·«Ó¬ ¬ı±À¶Û Œ˘Î¬ ’…±ø¸ÀÈ¬KI◊ ø¸q¡ fl¡±·Ê√

fl‘¡c¬ıÚ« ˝√√ ˛̊º

Œ¬ı˛˙˜ ˙Ó¬fl¡¬ı˛± 5 ˆ¬±· ˙œÓ¬˘ fl¡øàÈ¬fl¡ Œ¸±Î¬±¬ı˛ ^¬ıÚº

Œ¬ı˛̊ ˛Ú øˆ¬¸Àfl¡± ƒ̧ ˙Ó¬fl¡¬ı˛± 60 ˆ¬±· ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸ÀÎ¬¬ı˛ ^¬ıÚ › øfl¡Î¬◊õ∂…±À˜±øÚ˚˛±˜ ˝√√±˝◊√√E'±˝◊√√Î¬º

’…±ø¸ÀÈ¬Î¬ Œ¬ı˛̊ ˛Ú ’…±ø¸ÀÈ¬±Úº

¬Ûø˘À˚̨àÈ¬±¬ı̨ Î¬◊M√√5 Œ˜È¬± ŒflË¡¸˘ ¤¬ı— Î¬◊M√√5 ’ÀÔ«±-Œflv¡±À¬ı˛±ÀÙ¬Ú˘º
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¬Ûø˘-’…±˜± ◊̋√√Î¬ ˙œÓ¬˘ Œ˜È¬± ŒflË¡¸˘ ˙Ó¬fl¡¬ı˛± 90 ˆ¬±· Ù¬¬ı˛ø˜fl¡ ’…±ø¸Î¬ ¤¬ı— ˝√√±˝◊√√ÀE±Àflv¡±ø¬ı˛fl¡ ’…±ø¸Î¬,

˙Ó¬fl¡¬ı˛± 60 ˆ¬±· ¸±˘øÙ¬Î¬◊ø¬ı˛fl¡ ’…±ø¸Î¬º

’…±flË¡± ◊̋√√ø˘fl¡ Ù≈¬È¬z¬ Î¬± ◊̋√√ ø˜Ô± ◊̋√√˘ Ù¬ «̃…±˜± ◊̋√√Î¬º

1.9.3  √˝√√Ú ¬Û¬ı˛œé¬±

’ø¢üø˙‡±˚˛ Ó¬z≈¬¬ı˛ √˝√√Úfl¡±À˘¬ı˛ ’¬ıàÔ± ¬Û˚«À¬ıé¬Ú fl¡À¬ı˛ Ó¬z≈¬¬ı˛ ¸Ú±q¡fl¡¬ı˛Ú ¸yˆ¬¬ıº õ∂±fl‘¡øÓ¬fl¡ ¤¬ı— ¬Û≈ÚÊ«√±Ó¬ Ó¬z≈¬

;À˘ ˆ¬¶ú √̋√̊ ˛ ¤¬ı— ø¬ıÀ˙ ∏̄ ·&Ò ¬Û±› ˛̊± ˚± ˛̊º ø¸ÚÀÔøÈ¬fl¡ Ó¬z≈¬ ·À˘ ¸—Àfl¡±ø‰¬Ó¬ √̋√̊ ˛ ¤¬ı— ø˙‡±¬ı˛ ¬ı± ◊̋√√À¬ı˛ ’±ÚÀ˘ Œ¬Û±Î¬ˇ±

’—˙ ·≈øÈ¬ÀÓ¬ ¬ı˛±¬Û±z¬ø¬ı˛Ó¬ ˝√√˚˛º

Œ¸˘≈À˘±Ê√ ¡Z±¬ı˛± ·øÍ¬Ó¬ Ó¬z≈¬ Œ˚˜Ú ¬Û±È¬, Ó≈¬˘±, ø˘ÀÚÚ øˆ¬¸Àfl¡±¸ƒ√ Œ¬ı˛˚˛Ú ˝◊√√Ó¬…±ø√ ^≈Ó¬ ;À˘ ¤¬ı— ;˘¬ı±¬ı˛ ¸˜˚˛

Œ¬Û±Î¬ˇ± fl¡±·ÀÊ√¬ı˛ ·&Ò ¬Û±›˚˛± ˚±˚˛º õ∂±˚˛ Œfl¡±Ú ˆ¬É ’¬ıø˙©Ü Ô±Àfl¡Ú±º

õ∂±fl‘¡øÓ¬fl¡ Œõ∂±øÈ¬Ú Ó¬z≈¬ Œ˚˜Ú ¬Û˙˜, Œ¬ı˛˙˜ ˝◊√√Ó¬…±ø√ ÒœÀ¬ı˛ ÒœÀ¬ı˛ ;À˘, Œ¬Û±Î¬ˇ± ‰≈¬À˘¬ı˛ ·&Ò ¬Û±›˚˛± ˚±˚˛º ˆ¬e·≈¬ı˛

fl¡±À˘± ˆ¬É ¬ÛÀÎ¬ˇ Ô±Àfl¡º

’…±ø¸ÀÈ¬È¬ Ó¬z≈¬ ;À˘ ·˘ÀÓ¬ Ô±Àfl¡ ¤¬ı— øˆ¬øÚ·±¬ı˛ ¬ı± ’…±ø¸øÈ¬fl¡ ’…±ø¸ÀÎ¬¬ı˛ ·&Ò ¬Û±› ˛̊± ˚± ˛̊º Í¬±`¬± ˛̊ ˙q¡ fl¡±À˘±

·≈øÈ¬ ∆Ó¬ ˛̊±¬ı˛œ ˝√√ ˛̊º

¬Ûø˘ ’…±˜±˝◊√√Î¬ Ó¬z≈¬ ·À˘ fl¡±À‰¬¬ı˛ Ú…±˚˛ ·≈øÈ¬ ∆Ó¬˚˛±¬ı˛œ fl¡À¬ı˛ ¤¬ı— ’…±ø˜ÀÚ¬ı˛ ·&Ò ¬Û±›˚˛± ˚±˚˛º

¬Ûø˘À˚˛àÈ¬±¬ı˛ Ó¬z≈¬ ·À˘ ’øÚ˚˛ø˜Ó¬ ·≈øÈ¬ ∆Ó¬˚˛±¬ı˛œ ˝√√˚˛ ¤¬ı— ’…±À¬ı˛±À˜øÈ¬fl¡ ¸≈·&Ò ¬Û±›˚˛± ˚±˚˛º

¬Ûø˘’…±flË¡±˝◊√√ø˘fl¡ Ó¬z≈¬ ŒÂ√±È¬ ŒÂ√±È¬ ˙q¡ fl¡±À˘± ·≈øÈ¬ ∆Ó¬˚˛±¬ı˛œ fl¡À¬ı˛º


