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ÚóāÚÿØÅāÚāæãöĂÚÈóÚÕ­óÚëõćÈØî 
ĀæñÈóÚØöćÿÂöćãèÃ­îÈ (V.5.0)

Ýú­Ë¬èãéóëÖäóÉóäã° Õä. îáõËóÖõ ëÚÙõëâÛòÖõ

ÅÔñèõéèÂääâéóëÖä° âìóèõØãóæòãÿØÅāÚāæãöäóËâÈÅæÙòÎÛùäö

http://www.ttcexpert.com
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ÚóāÚ (nano) Åøîîñăä?

ÚóāÚ äóÂéòßØ°âóÉóÂáóêóÂäöÂ ìâóã×÷È Ā́Åäñµ [1]

ÚóāÚÿâÖä (nanometer) ìâóã×÷Èîñăä

ÚóāÚ ÿÜĆÚÅČóØöćÿÖõâìÚ­óìÚ¬èãĂÚÈóÚÕ­óÚèõØãóéóëÖä° 
ìâóã×÷È 1 ë¬èÚĂÚ 1,000 æ­óÚë¬èÚ (10-9)

ÕòÈÚòĈÚ ÚóāÚÿâÖä É÷Èìâóã×÷È 10-9ÿâÖä [1]
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áóß ĀëÕÈëÿÂæÃîÈëõćÈÖ¬óÈą [2]
http://www.nano-silver.net/eng/index.php
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ÂäñÛèÚÂóäÝæõÖëóäÚóāÚÿØÅāÚāæãö
1. Bottom-up Technique
ÿÜĆÚÂóäÚČóÿîóëóä ìäøîÙóÖù âóÿäöãÈÖ¬îÂòÚ ØČóĂì­ÿÂõÕëóäÚó
āÚð Ã÷ĈÚâó

1.1 Self AssemblyÂóäÖ¬îÿäöãÈÖòèÂòÚÿîÈÃîÈëóä
ÿÜĆÚËòĈÚąìäøîÿÜĆÚÃòĈÚÿÜĆÚÖîÚÖòèîã¬óÈÅøî
ăæāÜāÌâ

1.2 Sol-gelÂóäØČóĂì­ëóäÉóÂÃîÈÿìæè-->ÃîÈĀÃĆÈ 
               Öòèîã¬óÈ Åøî ÂóäÝæõÖÚóāÚĀÅÜÌúæ ëóäÿââÿÛäÚ

     ØöćâöäúÃÚóÕăâÅäîÚ
1.3 Chemical Vapor Deposition ÂóäÿÅæøîÛÕ­èã
     ëóäØöćâöîÚùáóÅÿæĆÂą âóÂ ĂÚëáóßØöćÿÜĆÚÂóÌ 

               ĀæñâöÅèóâÕòÚëúÈ ÿÅæøîÛÛÚÝõèìÚ­óëõćÈÃîÈØöć
               Ö­îÈÂóä
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ÂäñÛèÚÂóäÝæõÖëóäÚóāÚÿØÅāÚāæãö (Ö¬î)
1.4 Nanomanipulator āÕãÂóäĂË­îùÜÂäÔ°ßõÿéê ÿË¬Ú 

               Scanning Tunneling Microscope Āæñ Atomic 
Force Microscope ÿÜĆÚÖ­Ú Āæ­èÖòÕÖ¬îîñÖîâ

     ÖóâØöćÖ­îÈÂóä
1.5 3D PrintingāÕãÂóäĂË­ÿØÅāÚāæãöîõÈÅ°ÿÉĆÖ ßõâß°
     ÛÚËòĈÚÝõèìÚ­óÃîÈëóä ÿË¬Ú ÿÌäóâõÅ ßîæõÿâîä° 

               āæìñ ÿë­ÚĂã ÿÜĆÚÖ­Ú (ÛóÈÖČóäóăâ¬×øîè¬óÿÜĆÚÚó
     āÚ ĀÖ¬ÿÂøîÛÉñÿÜĆÚäñÕòÛÚóāÚ)

2. Top-down Technique
ÿÜĆÚÂóäÚČóÿîóëóäØöćâöāâÿæÂùæĂìÎ¬ą âóã¬îãĂì­ÿæĆÂæÈ ÿË¬Ú 
ÂóäØČóîÚùáóÅÚóāÚ ÿÜĆÚÖ­Ú Ì÷ćÈÜÂÖõîóÉâöëõćÈÿÉøîÜÚÝëâ



7Øöćâó: http://www.corporate.basf.com/file/15755.file2
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ëõćÈØî (Textiles) Åøîîñăä [4] 

ëõćÈØöćâóÉóÂÿë­ÚĂã ÿë­ÚÕ­óã ìäøîÝøÚÝ­ó ìäøîÝæõÖáòÔÒ°Øöć
ÿÂöćãèÂòÛëõćÈØöćÂæ¬óèâóĀæ­èÃ­óÈÖ­Ú

îùÖëóìÂääâëõćÈØî (Textiles Industries) ÜäñÂîÛÕ­èã
îñăäÛ­óÈ [5]
- îùÖëóìÂääâÝæõÖÿë­ÚĂãëòÈÿÅäóñì°
- îùÖëóìÂääâÜòćÚÕ­óã ØîÝ­ó ×òÂÝ­ó ĀæñÝæõÖÝ­óăâ¬Øî
- îùÖëóìÂääâàîÂ ã­îâ ßõâß° ÖÂĀÖ¬È
- îùÖëóìÂääâÿëøĈîÝ­óëČóÿäĆÉäúÜ
- îùÖëóìÂääâÝæõÖëõćÈØîÿØÅÚõÅ
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ÂóäÿßóñÜæúÂßøË  ÿæöĈãÈëòÖè°                ØóÈÿÅâö

ÂäñÛèÚÂóäÝæõÖëõćÈØî

ÿë­ÚĂã

ÿë­ÚÕ­óã

ØîÝ­ó                 ×òÂÝ­óÝæõÖÝ­óăâ¬Øî

ÝøÚÝ­ó ĀæñÂäñÛèÚÂóäàîÂ ã­îâ ßõâß° ÖÂĀÖ¬È 
ĀæñÂäñÛèÚÂóäÖòÕÿãĆÛ

ÖäèÉëîÛÅùÔáóß ÛääÉùìöÛì¬î Āæñë¬ÈÉČóìÚ¬óã
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ÂóäÚČóÿîóÚóāÚÿØÅāÚāæãöâóßòÓÚóÝæõÖáòÔÒ°Õ­óÚ
ëõćÈØî
1.  ÂóäÿÅæøîÛÝ­óÕ­èãëóäÚóāÚÿØÅāÚāæãö Øöćëóâóä×ØČó
ÅèóâëñîóÕăÕ­È¬óã (very easy care)
ëóäÕòÈÂæ¬óèÉñØČóĂì­ÿÂõÕāÅäÈëä­óÈ 3 âõÖõÿÅæøîÛîãú¬ÿìÚøî
ÝøÚÝ­ó Ì÷ćÈāÅäÈëä­óÈÕòÈÂæ¬óèÉñÿÜĆÚÖòèëñØ­îÚÚČĈó ÚČĈóâòÚ 
ĀæñëõćÈëÂÜäÂ ÿË¬Ú ăèÚ°ĀÕÈ ÌîëâñÿÃøîÿØé ÚČĈóÝ÷ĈÈ ÿÜĆÚ
Ö­Ú

áóß ĀëÕÈÿëøĈîÝ­óØöćëóâóä×ØČóÅèóâëñîóÕăÕ­È¬óãØöćĂË­ÂòÛÿÕĆÂÿæĆÂ [6]
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áóß ĀëÕÈìãÕÚČĈóÛÚßøĈÚÝõèÃîÈÝ­óØöćÿÅæøîÛëóäÂòÚÚČĈóÚóāÚ
ÿØÅāÚāæãö [7][8]
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ĀÚèÅèóâÅõÕ: ÂóäØČóÅèóâëñîóÕÖòèÿîÈÃîÈĂÛăâ­ ÿË¬Ú ĂÛÛòè ÿÜĆÚ
Ö­Ú ìäøîÜöÂÃîÈĀâæÈ

áóß ĀëÕÈìãÕÚČĈóÛÚĂÛÛòè [8]
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14http://www.zeiss.de/4125680F0053A38D/ContentsWWWIntern/FE6774D035ABB49
CC1256DF3003C7B36
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áóß ĀëÕÈëöØóÛ­óÚØöć
ëóâóä×ØČóÅèóâëñîóÕ
ÖòèÿîÈăÕ­ 

http://www.wupperinst.org/FactorFour/best-practices/lotus-
effect.html
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Ã­îÕöÃîÈ Lotus Effect
1. ØČóÅèóâëñîóÕÈ¬óãâóÂ
2. ÜäñìãòÕÚČĈóĂÚÂóäØČóÅèóâëñîóÕ
3. ÿëöãÿèæóĂÚÂóäØČóÅèóâëñîóÕÚ­îã
4. ÜäñìãòÕëóäÌòÂæ­óÈ
5. æÕâæáóèñ ðæð

http://www.everglades.
es/everglades%2030-
7-09/foto%20pag4.jpg 

http://www.everglades.es/everglades 30-7-09/foto pag4.jpg
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áóß ĀëÕÈÝ­óØöć×úÂÿÅæøîÛÕ­èãëóäÂòÚÚČĈóËÚõÕÚóāÚ
ÿØÅāÚāæãö (Õ­óÚÃèó) ÂòÛÝ­óØöćăâ¬ăÕ­ÿÅæøîÛ (Õ­óÚÌ­óã) [9]
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2. ÂóäÿÖõâîÚùáóÅØöćÿÜĆÚÚóāÚÿØÅāÚāæãöÿÃ­óăÜĂÚÿë­ÚĂã
ëòÈÿÅäóñì° ØČóĂì­ÿÂõÕëâÛòÖõÂóäÅÈØÚÖ¬îÉùæõÚØäöã° (Anti-
microbial)[10]
- ĂË­ăÕ­ÂòÛÂóäĂË­ÈóÚÃîÈëõćÈØî ÿË¬Ú ÈóÚëùÃáóßîÚóâòã 
ÿàîä°ÚõÿÉîä° ßäâ Ý­óÂäîÈ ĀæñÿëøĈîÝ­ó
èõÙöÂóä ÿÖõâîÚùáóÅØöćÿÜĆÚÚóāÚÿØÅāÚāæãö ÿË¬Ú ÌõÈÅ°îîÂăÌÕ° 
ÅîÜÿÜîä°îîÂăÌÕ° ĂÚË¬èÈÂóäÜòćÚÿë­ÚĂãëòÈÿÅäóñì° (ÿìâøîÚ
ÂóäÜòćÚÿë­ÚĂãÜÂÖõ)
Ã­îÕö 1. ăâ¬ØČóĂì­ëöÿÜæöćãÚăÜ
        2. ăâ¬ØČóĂì­ÝõèìÚ­ó ìäøîÝõèëòâÝòëÿÜæöćãÚăÜ



20http://www.polychrom.com



21http://www.nano-silver.net/eng/index.php
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http://www.samsung.com/PressCenter/PressRelease/images/L_Silver-
Nano-Washer.jpg
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3. ÂóäÚČóÿîóëóäÚóāÚÿØÅāÚāæãöâóÿÅæøîÛÛÚÝ­óØČóĂì­ÂòÂ
ÂæõćÚ [13]
- āÕãÂóäÿÅæøîÛÕ­èãëóäØöćâöæòÂêÔñāâÿæÂùæÿÜĆÚàîÈÚČĈó Ì÷ćÈ
ëóâóä×ÌòÛ ĀæñÂòÂÂæõćÚØöćâóÉóÂ×ùÈÿØ­ó ìäøîÿëøĈîÝ­ó ĀæñÉñ
ÜæÕÜæ¬îãÿâøćîÌòÂæ­óÈ (Nano-Fresh)
-āÕãÂóäāäã×ùÈÿØ­óÕ­èãÝÈÿÈõÚØöćÿÜĆÚîÚùáóÅÃîÈëóäÚóāÚ-
ÿØÅāÚāæãö Ì÷ćÈÿÈõÚÉñÿÜĆÚëóäÜ­îÈÂòÚÿËøĈîäó ĀæñÿËøĈîÉùæõÚØäöã°
ÖóâÙääâËóÖõ ØČóĂì­ÿØ­óÃîÈÝú­ëèâĂë¬ăâ¬ÖõÕÿËøĈî ăâ¬ÜèÕÛèâ 
Āæñăâ¬âöÂæõćÚÿìâĆÚ (JR Nanotech³s SoleFresh)
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4. ÂóäÚČóÿîóëóäÚóāÚÿØÅāÚāæãöâóÿÅæøîÛÛÚÂäñÕóêØČóĂì­
ÂäñÕóêÝõèÿäöãÛÃ÷ĈÚ ĀæñâöëâÛòÖõĂÚÂóäÕúÕÌ÷âìâ÷ÂÕöăâ¬ĀÖÂ
ÂäñÉóã (ëČóìäòÛÿÅäøćîÈßõâß°îõÈÅ°ÿÉĆÖ) [14]

áóß ĀëÕÈÂäñÕóêØöćÿÅæøîÛÕ­èãëóäÚóāÚð ßõâß°Õ­èã
îõÈÅ°ÿÉĆÖ [14]
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5. ÂóäĂË­ÈóÚÃîÈÚóāÚĀÅÜÌúæ [15]
- ÚóāÚĀÅÜÌúæØöćÚõãâĂË­ÂòÚëČóìäòÛëõćÈØî-ÿÅäøćîÈëČóîóÈ ÉñÿÜĆÚ
ÚóāÚĀÅÜÌúæëòÈÿÅäóñì° 
- èõÙöÂóäÝæõÖÚóāÚĀÅÜÌúæ āÕãÂóäÿäõćâÖ­ÚÉóÂîõâòæËòćÚÚČĈóâòÚ
ĂÚÚČĈó ìäøîÚČĈóĂÚÚČĈóâòÚ Ì÷ćÈÉñÝæõÖÚóāÚĀÅÜÌúæØöćÿÜĆÚÚČĈóâòÚ 
ĀæñÚČĈó ÖóâæČóÕòÛ ëóâóä×ÿÅæøîÛÚóāÚĀÅÜÌúæÕ­èãāÜäÖöÚ 
ßîæõÿâîä° Āæñ/ìäøî èòëÕùÉóÂÙääâËóÖõ ìäøîëòÈÿÅäóñì°
ÝÚòÈÿÌæÃîÈăâāÅä/ÚóāÚĀÅÜÌúæ
ëóâóä×ÝæõÖÉóÂëóäßîæõãúäöÿØÚ ßîæõÿîăâÕ° ßîæõãúÿäöã 
ÿÉæóÖõÚ ìäøîßîæõăèÚõæĀîæÂîïîæ° ÿÜĆÚÖ­Ú
- ÂóäØČóĂì­ĀÅÜÌúæĀÖÂÖòè ëóâóä×ÂäñØČóăÕ­Õ­èãÂóäÃòÕ×ú 
ìäøîāÕãÂóäĂË­îòæÖä­óÌóèÕ° ÂäñÖù­Ú
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áóß ĀëÕÈÚóāÚĀÅÜÌúæØöćĂË­
ëČóìäòÛĂë¬ãó (ăâ¬ÛîÂÃÚóÕ
ÃîÈĀÅÜÌúæ) [15]

áóß ĀëÕÈ
èõÙöÂóäØČóĂì­
ÿÂõÕÚóāÚ
ĀÅÜÌúæ èõÙöâõÚõ
îõâòæËòćÚ [16]



27http://www.polychrom.com

ÂóäĂË­ÈóÚÃîÈĀÅÜÌúæØöćÛääÉùëöØöćè¬îÈăèÖ¬î UV
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áóß ĀëÕÈ Nanocyte ÃîÈĀÅÜÌúæãó ÿâøćî×úÂÂäñÖù­ÚÉñ
Üæ¬îã Nanotube îîÂâó Āæ­èÜæ¬îããóØöćîãú¬ĂÚĀÅÜÌúæ
îîÂâóĂÚÝõèìÚòÈËòĈÚÚîÂ ĂË­ÂòÛ āæËòćÚ ÅäöâÖ¬óÈą ÿÜĆÚÖ­Ú
http://www.nano-cyte.com/technology.html
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6. ÂóäÝëâÌõÈÅ°îîÂăÌÕ°ØöćÿÜĆÚÚóāÚßóä°ÖõÿÅõæ ØČóĂì­ßîæõ   
ÿîØÙõæöÚ, ĀÝ¬Úàõæ°âßîæõÿîØÙõæöÚ ØòĈÈÅèóâìÚóĀÚ¬ÚÚ­îã Āæñ
ëúÈ ëóâóä×ÿßõćâîóãùÂóäĂË­ÈóÚÃîÈèòëÕù ÿâøćîĂË­ÚîÂîóÅóä 
ÿË¬Ú ÿÂ­óîöĈÃîÈîòÓÉääã° ìäøîĀÝ¬Úàõæ°âØöćØČóÿÜĆÚìæòÈÅóÅæùâ
āäÈÿßóñÿæöĈãÈÖ­Úăâ­ ÿÜĆÚÖ­Ú [16]
ìóÂÿÜĆÚăÜÖóâëâÛòÖõØöćÂæ¬óèâóÚöĈ ÿäóëóâóä×ÝëâÂòÛÿë­ÚĂã
îøćÚ ÿßøćîÿßõćâîóãùÂóäĂË­ÈóÚÃîÈÿëøĈîÝ­ó ìäøîëõćÈØîÿØÅÚõÅËÚõÕ
îøćÚą ăÕ­ÿË¬ÚÂòÚ ÿÚøćîÈÉóÂĀëÈÉñÝ¬óÚÚóāÚßóä°ÖõÿÅõæăÕ­ ĀÖ¬
äòÈëöîòæÖäóăèāîÿæÖ Éñ×úÂëñØ­îÚîîÂăÜ É÷ÈØČóĂì­Ýú­ëèâĂë¬
ăâ¬ÿÂõÕâñÿäĆÈÝõèìÚòÈ ĀæñëèâĂë¬ÿâøćîÖóÂĀÕÕăâ¬ä­îÚ
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ÿÅäøćîÈÝæõÖÚóāÚßóä°ÖõÿÅõæ

http://www.fritsch-heidolph.co.jp/page01.html


