
ǡǱǩǲǳǯǳǥǫǥǩǯ 

ǰǡǭǥǰǩǲǳǧǬǩǯ 

ǨǥǲǲǡǫǯǭǩǪǧǲ 

ǡǭǯǩǪǳǡ 

ǡǪǡǤǧǬǡǹǪǡ 

ǬǡǨǧǬǡǳǡ 

ɲʽʰ˔ʶʾˊʽˋʹ ʰˋˍʽˁ˗˄ ˋˍʶˊʶ˗˄ 
ʰˉˇʲ˂ʺˍ˖˄ 

ɳ˄ˈˍʹˍʰ у:  ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
 

ɳˎʻˏ˃ʽˇˌ ɿˍʰˊʰˁʱˌ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɯʵʶʽʶˌ ʋˊʺˋʹˌ 

Åʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ˎˉˈˁʶʽˍʰʽ ˋʶ 
ʱʵʶʽʶˌ ˔ˊʺˋʹˌ Creative Commons.  

Åɱʽʰ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈΣ ˈˉ˖ˌ ʶʽˁˈ˄ʶˌΣ ˉˇˎ 
ˎˉˈˁʶʽˍʰʽ ˋʶ ʱ˂˂ˇˎ ˍˏˉˇˎ ʱʵʶʽʰˌ ˔ˊʺˋʹˌΣ ʹ 
ʱʵʶʽʰ ˔ˊʺˋʹˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˊʹˍ˗ˌΦ  
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋˊʹ˃ʰˍˇʵˈˍʹˋʹ 

Åʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰΦ 

Åʆˇ ʷˊʴˇ ζɮ˄ˇʽˁˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ 
ɮˊʽˋˍˇˍʷ˂ʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɸʶˋˋʰ˂ˇ˄ʾˁʹˌη ʷ˔ʶʽ 
˔ˊʹ˃ʰˍˇʵˇˍʺˋʶʽ ˃ˈ˄ˇ ˍʹ˄ ʰ˄ʰʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΦ  

Åʆˇ ʷˊʴˇ ˎ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ζɳˁˉʰʾʵʶˎˋʹ ˁʰʽ ɲʽʰ ɰʾˇˎ ɾʱʻʹˋʹη ˁʰʽ 
ˋˎʴ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ 
όɳˎˊ˖ˉʰʿˁˈ ɼˇʽ˄˖˄ʽˁˈ ʆʰ˃ʶʾˇύ ˁʰʽ ʰˉˈ ʶʻ˄ʽˁˇˏˌ ˉˈˊˇˎˌΦ 
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ǡǱǩǲǳǯǳǥǫǥǩǯ 

ǰǡǭǥǰǩǲǳǧǬǩǯ 

ǨǥǲǲǡǫǯǭǩǪǧǲ 

ǡǭǯǩǪǳǡ 

ǡǪǡǤǧǬǡǹǪǡ 

ǬǡǨǧǬǡǳǡ 

 ɲʽʰ˔ʶʾˊʽˋʹ ɮʅɮ 
ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 

ɳˎʻˏ˃ʽˇˌ ɿˍʰˊʰˁʱˌ 

ɮ˄Φ ɼʰʻʹʴʹˍʺˌ 

ʆΦʃΦɾΦ κ ɮΦʃΦɸΦ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
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ɶ ˎʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ ʵʶ˄ ʶʾ˄ʰʽ ʰˉ˂ʱ ˃ʽʰ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˍʶ˔˄ʽˁʺ ʵʽʱʻʶˋʹˌ ˋˍʶˊʶ˗˄ 
ʰˉˇʲ˂ʺˍ˖˄Σ ʰ˂˂ʱ ʰˉˇˍʶ˂ʶʾ ʰ˄ʰˉˈˋˉʰˋˍˇ ˋˍʱʵʽˇ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʺˌ ˍˇˎˌΦ 

http://www.seas.columbia.edu/earth/wtert/sofos/Kalogirou_Novisad.pdf 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʶ˂ʽˁʺ ʵʽʱʻʶˋʹ όˍʰ˒ʺύ ʰˉˇʲ˂ʺˍ˖˄ 

Åʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ ˃ʹ 
ʶˉʽˁʾ˄ʵˎ˄˖˄ όʋʇʆɮ) 

 

Åʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
ʶˉʽˁʾ˄ʵˎ˄˖˄ όʋʇʆɳɮ) 

 

Åʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
ˎˉˇ˂ʶʽ˃˃ʱˍ˖˄ όʋʇʆʇ) 

 

Åʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
ʰʵˊʰ˄˗˄ ˎ˂ʽˁ˗˄ 
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http://www.paramythia-online.gr/paramythia/oicology/1878-2012-11-
01-18-07-49.html 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋ˗ˊˇʽ ˍʰ˒ʺˌ ʰˉˇʲ˂ʺˍ˖˄ 

1. ɮʵˊʰ˄ʺ ʰˉˈʲ˂ʹˍʰ 

2. ɾʹ ʶˉʽˁʾ˄ʵˎ˄ʰ ʰˉˈʲ˂ʹˍʰ 
ï ɾʹ ˇˊʴʰ˄ʽˁʱ ʰˉˈʲ˂ʹˍʰ ό˔ʰ˃ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ 
ʲʽˇʰˉˇʵˇ˃ʺˋʽ˃ʰ ˎ ˂ʽˁʱύ 

ï ɼˎˊʾ˖ˌ ˇˊʴʰ˄ʽˁʱ ʰˉˈʲ˂ʹˍʰ 
Å Bioreactor landfill 

Å Landfill for pretreated 

ï ɮ˄ʱ˃ʶʽˁˍʰ όˇˊʴʰ˄ʽˁʱ ς h ˄ˈˊʴʰ˄ʰύ ˃ ʶ ˉˇ˂ˏ ˎ˕ʹ˂ˈ 
˂ˈʴˇˎ ˇˊʴʰ˄ʽˁ˗˄ ˉˊˇˌ ˃ʹ ˇˊʴʰ˄ʽˁʱ ʰˉˈʲ˂ʹˍʰ 

3. ɳˉʽˁʾ˄ʵˎ˄ʰ ʰˉˈʲ˂ʹˍʰ ό˃ʶ ˋˎ˃ˉʾʶˋʹ ς ̝ ˖ˊʾˌ 
ˋˎ˃ˉʾʶˋʹύ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɼˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˔˗ˊ˖˄ ˍʰ˒ʺˌ 
ʰˉˇʲ˂ʺˍ˖˄ 

Åʃʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ όʴʶ˖˂ˇʴʾʰΣ ˎʵˊˇʴʶ˖˂ˇʴʾʰΣ 
ʰˉˇ˃ˈ˄˖ˋʹ ˔˗ˊˇˎΣ ˔ˊʺˋʶʽˌ ʴʹˌύ. 

 

Åʆʶ˔˄ʽˁʱ ό˒ˎˋʽˁˈˌ ˔˗ˊˇˌΣ ˉˊˈˋʲʰˋʹΣ 
ˍˇˉˇʴˊʰ˒ʾʰΣ ˎ˂ʽˁˈ ʶˉʽˁʱ˂ˎ˕ʹˌΣ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʷˌ 
ˋˎ˄ʻʺˁʶˌύ. 

 

Åʁʽˁˇ˄ˇ˃ʽˁʱ όʰˉˈˁˍʹˋʹ ˔˗ˊˇˎΣ ˁˈˋˍˇˌ 
˂ʶʽˍˇˎˊʴʾʰˌΣ ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˒ˇˊʱˌΣ ˇˊʴʱ˄˖ˋʹ 
˔˗ˊˇˎύ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ ɮʅɮ 
όʁʵʹʴʾʰ мфффκомκɳɼύ 

Åɶ ɼˇʽ˄ˇˍʽˁʺ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˉˇ˂ʽˍʽˁʺ ʶˋˍʽʱʸʶʽ ˋˍˇ 
ˋ˔ʶʵʽʰˋ˃ˈΣ ʶʴˁʰˍʱˋˍʰˋʹ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰ ˔˗ˊ˖˄ 
ʶ˂ʶʴ˔ˈ˃ʶ˄ʹˌ h ˉˈʻʶˋʹˌ ˍ˖˄ ˋˍʶˊʶ˗˄ ʰˉˇʲ˂ʺˍ˖˄Σ 
˃ʷˋ˖ ʶ˒ʰˊ˃ˇʴʺˌ ˍʹˌ ˃ʶʻˈʵˇˎ ˍʹˌ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ 
ˍʰ˒ʺˌΦ 

 

Åʂ˂ʶˌ ˇʽ ʱ˂˂ʶˌ ˃ʷʻˇʵˇʽ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍ˖˄ ˋˍʶˊʶ˗˄ 
ʰˉˇʲ˂ʺˍ˖˄ όʻʶˊ˃ʽˁʷˌ ˃ʷʻˇʵˇʽΣ ˃ʹ˔ʰ˄ʽˁʺ ʵʽʰ˂ˇʴʺΣ 
ʲʽˇ˂ˇʴʽˁʷˌ ˃ʷʻˇʵˇʽύ ˇʵʹʴˇˏ˄ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 
ˁʰˍʰ˂ˇʾˉ˖˄ ʴʽʰ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ˍʶ˂ʽˁʺ 
ʵʽʱʻʶˋʹΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʁ ˁˏˁ˂ˇˌ ʸ˖ʺˌ ʶ˄ˈˌ ʋΦʇΦʆΦɮΦ 
1. ɲʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˔˗ˊˇˎ,  
2. ɾˈ˄˖ˋʹ ˁʰʽ ˍˇˉˇʻʷˍʹˋʹ ˋˎˋˍʹ˃ʱˍ˖˄ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ ʵʽʰˋˍʰ˂ʰʸˈ˄ˍ˖˄, 
3. ʃ˂ʺˊ˖ˋʹ ˃ʶ ʰˉˈʲ˂ʹˍʰ ˁʰʽ ̀ ˍʰʵʽʰˁʺ ˍˇˉˇʻʷˍʹˋʹ ˍˇˎ ʵʽˁˍˏˇˎ ˋˎ˂˂ˇʴʺˌ ʲʽˇʰʶˊʾˇˎΣ 
4. ɮˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˔˗ˊˇˎ ˃ʶˍʱ ˍˇ ˉʷˊʰˌ ˂ʶʽˍˇˎˊʴʾʰˌ. 
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http://www.kee.gr/perivallontiki/img/image90.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 
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ʇˉʷˊʴʶʽʰ 

ɶ˃ʽˎˉˈʴʶʽʰ 

ʇˉˈʴʶʽʰ 

http://users.ntua.gr/kavvadas/Books/Env%20Geotechnics/Ch-6-7.pdf 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 

Åʋ˖ˊˇʻʷˍʹˋʹ ̱ ˇˎ ʋʇʆɮ όɼˊʽˍʺˊʽʰύ. 
 

Åʅˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍˇˎ ʋʇʆɮ. 
 

Åɳ˄ʰˉˈʻʶˋʹΣ ʅˎ˃ˉʾʶˋʹΣ ɼʱ˂ˎ˕ʹ ̱ ˖˄ ʰˉˇʲ˂ʺˍ˖˄. 
 

Åʅˎ˂˂ˇʴʺ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄. 
 

Åʅˎ˂˂ˇʴʺ ˁʰʽ ʰ˅ʽˇˉˇʾʹˋʹ όʺ ˃ʹύ ˍˇˎ ʲʽˇʰʶˊʾˇˎ. 
 

Åɮˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ʋʇʆɮ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋʇʆɮ ʃˇ˂ˎʴˏˊˇˎ ς  
ʋʇʆɮ ɾʰˎˊˇˊʱ˔ʹˌ 
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http://1.bp.blogspot.com/_gi34DXBhOVg/TRsL54cwDsI/AAAAAAAAA7Y/Ktd_c4oeOVM/s1600/xyta+mavroraxis.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋʇʆɮ ɾʰˎˊˇˊʱ˔ʹˌ 

14 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋʇʆɮ ɾʰˎˊˇˊʱ˔ʹˌ 

15 

http://1.bp.blogspot.com/_gi34DXBhOVg/TRsL54cwDsI/AAAAAAAAA7Y/Ktd_c4oeOVM/s1600/xyta+mavr
oraxis.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

16 

ʋʇʆɮ ɾʰˎˊˇˊʱ˔ʹˌ ς 31/5/12   (ʊ˖Φ̱ ʅΦ ɾˉʰʴʽˇˏˁ) 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮˉʰʽˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ 
˃ʶʻˈʵˇˎ ˍʹˌ ʇʴʶʽˇ˄ˇ˃ʽˁʺˌ ˍʰ˒ʺˌ 

Å ɳ˅ʶˏˊʶˋʹ ˁʰˍʱ˂˂ʹ˂ˇˎ ˔˗ˊˇˎΦ 

Å ɼʰʻʹ˃ʶˊʽ˄ʺ ˋˎ˃ˉʾʶˋʹ ˁʰʽ 
ʶˉʽˁʱ˂ˎ˕ʹ ˍ˖˄ ʰˉˇˍʽʻʷ˃ʶ˄˖˄ 
ʰˉˇʲ˂ʺˍ˖˄Φ 

Å ɴ˂ʶʴ˔ˇˌ ˁʰʽ ˋˎ˂˂ˇʴʺ ˍ˖˄ 
ˉʰˊʰʴˈ˃ʶ˄˖˄ ʵʽʰˋˍʰ˂˂ʰʴ˃ʱˍ˖˄. 

Å ɮˉˇ˃ʱˁˊˎ˄ˋʹ όˁʰʽ 
ʶˁ˃ʶˍʱ˂˂ʶˎˋʹύ ˍˇˎ ˉʰˊʰʴˈ˃ʶ˄ˇˎ 
ʲʽˇʰʶˊʾˇˎΦ 

Å ɮˉˇˁʰˍʱˋˍʰˋʹ ˍˇˎ ˔˗ˊˇˎ ˃ʶˍʱ 
ˍˇ ˍʷ˂ˇˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄ ʰˉˈʻʶˋʹˌ 
(~25 - 30 ̫ ˍʹύΦ 

17 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɰʺ˃ʰˍʰ ˎʴʶʽˇ˄ˇ˃ʽˁʺˌ ˍʰ˒ʺˌ 

1.ʅˍʶʴʰ˄ˇˉˇʾʹˋʹ 
ʶˉʽ˒ʱ˄ʶʽʰˌ ʋʇʆɮ 
 

2.ɳ˄ʰˉˈʻʶˋʹΣ ʅˎ˃ˉʾʶˋʹΣ 
ɼʱ˂ˎ˕ʹ 
 

3.ʅˎ˂˂ˇʴʺ ς ʁ ˉʶ˅ʶˊʴʰˋʾʰ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 
 

4. ʅˎ˂˂ˇʴʺ ς h ˅ʽˇˉˇʾʹˋʹ όʺ 
˃ʹύ ʲʽˇʰʶˊʾˇˎ 
 

5.ɮˉˇˁʰˍʱˋˍʰˋʹ ʋʇʆɮ 

18 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋʇʆɮ όʃˊˇˋˍʰˋʾʰ ˍ˖˄ ˎˉˈʴʶʽ˖˄ ˄ʶˊ˗˄ύ 

19 

ʋ˗ˊˇˌ ʇʴʶʽˇ˄ˇ˃ʽˁʺˌ ʆʰ˒ʺˌ ɮˉˇʲ˂ʺˍ˖˄ όʋʇʆɮύ 

https://artikelsaku.files.wordpress.com/2012/04/wpid-landfill.jpg?w=700 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ʅˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ˃ʶ ˒ˎˋʽˁʱ ˎ˂ʽˁʱ 

20 

ɯˊʴʽ˂ˇˌΣ ˃ˉʶˍˇ˄ʾˍʹˌ, ˁ Φ˂Φˉ. 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ʅˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ˃ʶ ˋˎ˄ʻʶˍʽˁʱ ˎ˂ʽˁʱ 

21 

ʅˎ˄ʻʶˍʽˁʱ ˎ˂ʽˁʱ ʰˉˈ ˉˇ˂ˎʰʽʻˎ˂ʷ˄ʽˇ ˎ˕ʹ˂ʺˌ ʺ ˔ʰ˃ʹ˂ʺˌ 
ˉˎˁ˄ˈˍʹˍʰˌ όI5t9ςHigh Density Polyethylene, LDPE - Low 
Density Polyethylene, ˁ Φ˂Φˉ.)  

http://article.sapub.org/image/10.5923.j.env.20130303.04_002.gif 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ʅˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ˃ʶ ˋˎ˄ʻʶˍʽˁʱ ˎ˂ʽˁʱ 

22 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ʅˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ˃ʶ ˋˎ˄ʻʶˍʽˁʱ ˎ˂ʽˁʱ 

23 

ɾˈ˄˖ˋʹ ˁʰʽ ˋˍʶʴʰ˄ˇˉˇʾʹˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ʴʽʰ ˍʹ˄ ʰˉˇ˒ˎʴʺ ˊˏˉʰ˄ˋʹˌ ˍ˖˄ 
ˎˉˇʴʶʾ˖˄ ˎʵʱˍ˖˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ɼʰˍʰˋˁʶˎʺ ˎˉˇʵˇ˃˗˄ 

24 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ɼʰˍʰˋˁʶˎʺ ˎˉˇʵˇ˃˗˄ 

25 

http://studiof -waste.weebly.com/uploads/5/8/2/7/5827842/7680716_orig.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ɼʰˍʰˋˁʶˎʺ ˎˉˇʵˇ˃˗˄ ς ʅ˖ˋˍˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ 

 

Åʅˏˋˍʹ˃ʰ ʰ˄ˍʽˉˎˊʽˁʺˌ ˉˊˇˋˍʰˋʾʰˌΣ 

 

Åɲʾˁˍˎˇ ʰˉˇˊˊˇʺˌ ˈ˃ʲˊʽ˖˄ ˎʵʱˍ˖˄Σ 

 

Åʅˏˋˍʹ˃ʰ ʵʽʰ˔ʶʾˊʽˋʹˌ όʶˉʶ˅ʶˊʴʰˋʾʰˌύ ˍ˖˄ ˋˍˊʰʴʴʽˋ˃ʱˍ˖˄Σ 

 

Åʅˏˋˍʹ˃ʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍˇˎ ˉʰˊʰʴˈ˃ʶ˄ˇˎ ʲʽˇʰʶˊʾˇˎΣ 

 

Åʅˏˋˍʹ˃ʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹˌ ˍˇˎ ʋΦʇΦʆΦɮΦ 

26 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʋʇʆɮ 
ɼʰˍʰˋˁʶˎʺ ˎˉˇʵˇ˃˗˄ 

27 

http://article.sapub.org/10.5923.j.env.20130303.04.html 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɮˉˈʻʶˋʹ ˋˍʶˊʶ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

28 

http://article.sapub.org/image/10.5923.j.env.20130303.04_007.gif 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 

ʃ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ 

Å ɳʾ˄ʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺ ˃ʷʻˇʵˇˌΦ 

 

Å ɶ ʰˊ˔ʽˁʺ ʶˉʷ˄ʵˎˋʹ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ʺΣ 
ˋˎʴˁˊʽ˄ˈ˃ʶ˄ʹ ˃ʶ ʱ˂˂ʶˌ ˃ʶʻˈʵˇˎˌ 
ʵʽʱʻʶˋʹˌ 

 

Å ɶ ˃ʷʻˇʵˇˌ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʶˏˁʰ˃ˉˍʹΦ 
ɾʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ 
˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰˍʶʻˇˏ˄ ˃ʶ ʶ˂ʱ˔ʽˋˍˇ 
ˉˊˇˋ˖ˉʽˁˈΦ 

 

Å ʁ ˔˗ˊˇˌ ˃ˉˇˊʶʾ ˄ʰ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ 
˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍ˖˄ ʶˊʴʰˋʽ˗˄Σ ˖ˌ ˔˗ˊˇˌ 
ʰ˄ʰ˕ˎ˔ʺˌΣ ˖ˌ parking, ˁ Φ˂Φˉ. 

ɾʶʽˇ˄ʶˁˍʺ˃ʰˍʰ 

Å ɾʹ ˏˉʰˊ˅ʹ ʵʽʰʻʷˋʽ˃ʹˌ ʴʹˌ ˋʶ ˇʽˁˇ˄ˇ˃ʽˁʱ 
ˋˎ˃˒ʷˊˇˎˋʰ ʰˉˈˋˍʰˋʹΦ 

 

Å ʋ˗ˊˇʽ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˁˇ˄ˍʱ ˋʶ 
ˁʰˍˇʽˁʹ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ 
ˉˊˇˁʰ˂ʷˋˇˎ˄ ʰ˄ˍʽʵˊʱˋʶʽˌ ʰˉˈ ˃ʷˊˇˎˌ 
ˍ˖˄ ˁʰˍˇʾˁ˖˄Φ 

 

Å ʁʽ ˁʰʻʽʸʺˋʶʽˌ ˋˍˇ ˔˗ˊˇ ʰˉʰʽˍˇˏ˄ 
ˉʶˊʽˇʵʽˁʺ ˉʰˊʰˁˇ˂ˇˏʻʹˋʹΦ 

 

Å ʆˇ ʲʽˇʰʷˊʽˇ ˁʰʽ ˍʰ ʵʽʰˋˍʰ˂˂ʱʸˇ˄ˍʰ  
˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ʶ˄ˈ˔˂ʹˋʹ ʺ 
ˁʾ˄ʵˎ˄ˇ ʴʽʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Φ 

 

29 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃʰˊʰʵˇˋʽʰˁʺ ˍʰ˒ʺ ʰˉˇʲ˂ʺˍ˖˄  

Åʆʰ ʰˉˈʲ˂ʹˍʰ ʶ˄ʰˉˇˍʾʻʶ˄ˍʰʽ ˋʶ ʵʽʰʵˇ˔ʽˁʷˌ ˋˍˊ˗ˋʶʽˌ 
ˉʱ˔ˇˎˌ н-о ˃ʷˍˊ˖˄Φ όɴˍˋʽ ˇ ˔ʶʽˊʽˋˍʺˌ ʷ˔ʶʽ ˁʰ˂ˈ ˇˉˍʽˁˈ 
ˉʶʵʾˇ ˍˇˎ ˃ʶˍ˗ˉˇˎύΦ  
 
Åɶ ˁʱʻʶ ˋˍˊ˗ˋʹ ˋˎ˃ˉˎˁ˄˗˄ʶˍʰʽ ˗ˋˍʶ ˄ʰ ˃ʹ˄ 
ˎˉʱˊ˔ˇˎ˄ ˁʶ˄ʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ ɶ 
ˉˎˁ˄ˈˍʹˍʱ ˍˇˎˌ ˁˎ˃ʰʾ˄ʶˍʰʽ 600-800 kg/m3. 
 
Åʅˍˇ ˍʷ˂ˇˌ ˍʹˌ ʹ˃ʷˊʰˌ ˍʰ ʰˉˇˊˊʾ˃˃ʰˍʰ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˃ʶ 
˔˗˃ʰ  όˉʱ˔ˇˌ мл-30 cmύΦ ɶ ˁʱ˂ˎ˕ʹ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ 
ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˉʽˇ ˇ˃ˇʽˇʴʶ˄ʺˌΦ ʃˊʷˉʶʽ ˄ʰ 
ʶ˅ʰˋ˒ʰ˂ʾʸʶˍʰʽ ʹ ʰˋ˒ʰ˂ʺˌ ʵʽʷ˂ʶˎˋʹ ˍ˖˄ ˇ˔ʹ˃ʱˍ˖˄Φ 

30 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʰ˒ʺ ˃ʶ ˋˎ˃ˉʾʶˋʹ 

Åɳʾ˄ʰʽ ˇ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ˇˌ ˍˊˈˉˇˌ ˍʰ˒ʺˌΦ 

 

Åɳ˒ʰˊ˃ˈʸʶˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˃ʶˋʰʾˇˎˌ ˁʰʽ ˃ʶʴʱ˂ˇˎˌ 
˔˗ˊˇˎˌ ʵʽʱʻʶˋʹˌΦ  

 

Åɶ ˋˎ˃ˉʾʶˋʹ ʴʾ˄ʶˍʰʽ ˃ʶ ʶʽʵʽˁˇˏˌ ˋˎ˃ˉʽʶˋˍʷˌ ʺ 
ˉˇˎ ʵʽʰˋˍˊ˗˄ˇˎ˄ ˍʰ ʰˉˇˊˊʾ˃˃ʰˍʰ ˋʶ ʵʽʰʵˇ˔ʽˁʷˌ 
˂ʶˉˍʷˌ ˋˍˊ˗ˋʶʽˌ ˉʱ˔ˇˎˌ ол-50 cm. ɾʶ ʰˎˍˈ˄ ˍˇ˄ 
ˍˊˈˉˇ  ʹ ˉˎˁ˄ˈˍʹˍʰ ʶʾ˄ʰʽ ˍʹˌ ˍʱ˅ʹˌ 800-1000 
kg/m3. 

31 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʰ˒ʺ ˃ʶ ˋˎ˃ˉʾʶˋʹ 

Åɾʶʽ˖˃ʷ˄ˇˌ ˁʾ˄ʵˎ˄ˇˌ ʴʽʰ ˉˎˊˁʰʴʽʱΦ 

Åʃʰˊʶ˃ˉˈʵʽˋʹ  ˍˇˎ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋ˃ˇˏ ˍ˖˄ ʶ˄ˍˈ˃˖˄ ˁʰʽ ˍ˖˄ 
ˍˊ˖ˁˍʽˁ˗˄Φ  

Åɳ˂ʱˍˍ˖ˋʹ ˍ˖˄ ʰ˄ʰʴˁ˗˄ ˋʶ ˎ˂ʽˁˈ ˁʱ˂ˎ˕ʹˌΦ 

Åɳˎˁˇ˂ʾʰ ˁʾ˄ʹˋʹˌ ˍ˖˄ ʰˉˇˊˊʽ˃˃ʰˍˇ˒ˈˊ˖˄Φ 

Åɼʰ˂ˏˍʶˊʹ ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍˇˎ ˈʴˁˇˎ ˍˇˎ ˔˗ˊˇˎ ʵʽʱʻʶˋʹˌΦ 

Åɮʽˋʻʹˍʺ ˃ʶʾ˖ˋʹ ˍ˖˄ ˁʰʻʽʸʺˋʶ˖˄Φ 

Åɼʰ˂ˏˍʶˊʹ ʰʽˋʻʹˍʽˁʺ ˍˇˎ ˔˗ˊˇˎ ʵʽʱʻʶˋʹˌΦ 

Åɽʽʴˈˍʶˊˇ ˉˊˇˋ˖ˉʽˁˈ ʴʽʰ ˍʹ˄ ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌΦ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʰ˒ʺ ˃ʶ ˋˎ˃ˉʾʶˋʹ 

33 

http://3.imimg.com/data3/AO/PU/MY-7163032/hazardous-waste-consultancy-service-250x250.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇʴʶʽˇ˄ˇ˃ʽˁʺ ˍʰ˒ʺ 

34 

ɶ ˋˎ˃ˉʾʶˋʹ ˍ˖˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ʴʾ˄ʶˍʰʽ ˃ʶ ʶʽʵʽˁʷˌ ˃ʹ˔ʰ˄ʷˌ - ̀ ˎ˃ˉʽʶˋˍʷˌ 
(compactors) ˉˇˎ ʵʽʰˋˍˊ˗˄ˇˎ˄ ˍʰ ʰˉˇˊˊʾ˃˃ʰˍʰ : 
- ̀ ʶ ɻ̔ʰʵˇ˔ʽˁʷˌ ˂ʶˉˍʷˌ ˋˍˊ˗ˋʶʽˌΣ ˉʱ˔ˇˎˌ ол-50 ʁ ΦˁΣ ˍʽˌ ˇˉˇʾʶˌ ˁʰʽ ˋˎ˃ˉʽʷʸˇˎ˄ 
- ˃ ʷ˔ˊʽ ˃ʽʰ ˉˎˁ˄ˈˍʹˍʰ ˍʹˌ ˍʱ˅ʹˌ улл-1000 kg/m3. 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɯ˂˂ˇʽ ˍˊˈˉˇʽ ˍʰ˒ʺˌ ʰˉˇʲ˂ʺˍ˖˄ 

Åɾʶˍʱ ʰˉˈ ˂ʶˉˍˈ ˍʶ˃ʰ˔ʽˋ˃ˈ ˍ˖˄ 
ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ 

 

Åɾʶˍʱ ʰˉˈ ʵʶ˃ʰˍˇˉˇʾʹˋʹ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

36 

ɽʶʽˍˇˎˊʴʾʰ ʋΦʇΦʆΦɮΦ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

1. ʃˎʻ˃ʷ˄ʰˌ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ 
ʰˉˈ ˉˇ˂˂ʰˉ˂ʷˌ ˋˍˊ˗ˋʶʽˌ 
˃ˈ˄˖ˋʹˌΦ  

2. ɲʾˁˍˎˇ ʵʽʱˍˊʹˍ˖˄ ˋ˖˂ʺ˄˖˄ 
ˋˍʰ ʶ˄ʵʽʱ˃ʶˋʰ ˍ˖˄ 
ˋˍˊ˗ˋʶ˖˄Φ  

3. ɱʶ˖ˍˊʺˋʶʽˌ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ 
ʶ˂ʷʴ˔ˇ˄ˍʰʽ ˍʰ ˎˉˈʴʶʽʰ ˄ʶˊʱ 
ʴʽʰ ˉʽʻʰ˄ʺ ˃ˈ˂ˎ˄ˋʹ  

4. ɲʽʱˋˍˊ˖ˋʹ ˁʰʽ ˋˎ˃ˉˏˁ˄˖ˋʹ 
ʰˉˇˊˊʽ˃˃ʱˍ˖˄  

5. ɼʱ˂ˎ˕ʹ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ˃ʶ 
˔˗˃ʰ  

6. ʅ˖˂ʺ˄ʶˌ ʴʽʰ ˋˎ˂˂ˇʴʺ 
˃ʶʻʰ˄ʾˇˎ  

7. ʃʰˊʰʴ˖ʴʺ ʹ˂ʶˁˍˊʽˋ˃ˇˏ ʰˉˈ 
˃ʶʻʱ˄ʽˇ  

8. ʆʶ˂ʽˁʺ ʶˉʽˁʱ˂ˎ˕ʹ ˃ʶ 
˃ˇ˄˖ˍʽˁʷˌ ˋˍˊ˗ˋʶʽˌ  

9. ʃʶˊʽ˃ʶˍˊʽˁˈˌ ˋˍˊʰʴʴʽˋˍʺˊʰˌ 
ʴʽʰ ˄ʶˊʱ ʲˊˇ˔ʺˌ  

10. ɮ˄ʱˉ˂ʰˋʹ ˔˗ˊˇˎ όʰʻ˂ʹˍʽˁʷˌ 
ʶʴˁʰˍʰˋˍʱˋʶʽˌ ʺ ˉʱˊˁˇύ 

ʋΦʇΦʆΦɮΦ 

37 

https://www.youtube.com/watch?v=bfC08-ifNBc 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʋʇʆɮ Ґ ɰʽˇʰ˄ˍʽʵˊʰˋˍʺˊʰˌ 

41 

ʋ˗ˊˇˌ ʇʴʶʽˇ˄ˇ˃ʽˁʺˌ ʆʰ˒ʺˌ ɮˉˇʲ˂ʺˍ˖˄ όʋʇʆɮύ 

https://artikelsaku.files.wordpress.com/2012/04/wpid-landfill.jpg?w=700 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍˇˎ ʲʽˇʰʶˊʾˇˎ 

Å ʆˇ ʰʷˊʽˇ ˉˇˎ ˉʰˊʱʴʶˍʰʽ 
όˋˎ˄ʺʻ˖ˌ млл ς 200  m3 
ʲʽˇʰʶˊʾˇˎ ʰ˄ʱ ˍˈ˄ˇ ˇˊʴʰ˄ʽˁˇˏ 
ˎ˂ʽˁˇˏ ʰˉˈ ʰˋˍʽˁʱ ʰˉˇˊˊʾ˃˃ʰˍʰύ 
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˔˗˄ʶˎˋʹˌ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ 
ï ˃ʶʻʱ˄ʽˇ όCH4) 55 ς 70 % 
ï ʵʽˇ˅ʶʾʵʽˇ ˍˇˎ ʱ˄ʻˊʰˁʰ όCO2) 30 ς 45 % 
ï ˎʵˊˈʻʶʽˇ (H2S) 200 ς 4000 ppm 
ï ʵʽʱ˒ˇˊʰ ʰʵˊʰ˄ʺ ʰʷˊʽʰ 

Å ɶ ʶ˄ʷˊʴʶʽʰ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ 
ʲʽˇʰʷˊʽˇ ʶʾ˄ʰʽ нл ς 25 
MJ/standard m3. 

Å ɶ ʶ˄ʷˊʴʶʽʰ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ 
˃ʶʻʱ˄ʽˇ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˍʰ ʰˋˍʽˁʱ 
ʰˉˇˊˊʾ˃˃ʰˍʰ ʶʾ˄ʰʽ мст ς 373 
MJ/Ton h ˋˍʽˁ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ 

42 

ɶ ˉʰˊʰʴ˖ʴʺ ʲʽˇʰʶˊʾˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ 
˃ʶˍʰ˅ˏ 160-240 m3/ton   h ˉˇˊˊʽ˃˃ʱˍ˖˄Σ 
ˋʶ ˃ʽʰ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇ мл-мр ʶˍ˗˄Φ 

http://www.nstengineers.com/Landfill_Gas.htm 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʅˏˋˍʰˋʹ ˍˇˎ ʲʽˇʰʶˊʾˇˎ όLandfill gas) 

43 

CO2 CH4 

http://www.physicshere.itgo.com/images/gaschart.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʅ˔ʹ˃ʰˍʽˁʺ ʰˉʶʽˁˈ˄ʽˋʹ ˍʹˌ ʰ˄ʰʶˊˈʲʽʰˌ 
ʵʽʶˊʴʰˋʾʰˌ 

44 

ɾʰˁˊˇ˃ˇˊʽʰˁʷˌ ̌ ˊʴʰ˄ʽˁʷˌ ʶ˄˗ˋʶʽˌ 
ʃˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌ, ɽʾˉʹΣ ʃˊ˖ˍʶˀ˄ʶˌΣ ɿˇˎˁ˂ʶʿ˄ʽˁʱ ̌ ˅ʷʰ 

ɾʽˁˊˇ˃ˇˊʽʰˁʷˌ ̌ ˊʴʰ˄ʽˁʷˌ ʶ˄˗ˋʶʽˌ 
ʇʵʰˍʱ˄ʻˊʰˁʶˌΣ ɽʽˉʰˊʱ ˇ˅ʷʰ, ɮ˃ʽ˄ˇ˅ʷʰ 

ʃˍʹˍʽˁʱ ˂ʽˉʰˊʱ ˇ˅ʷʰ 

ʁ˅ʽˁˈ л˅ˏ ɶ2, CO2 

CH4 + CO2 

ʇʵˊˈ˂ˎˋʹ 

ɵˏ˃˖ˋʹ 

ʁ˅ʶˇʴʷ˄ʶˋʹ 

ɾʶʻʰ˄ˇʴʷ˄ʶˋʹ 

ʇʵˊˇ˂ˎˍʽˁʱ ̡ ʰˁˍʺˊʽʰ 

ɳˍʶˊˇˇ˅ʽˁʱ ̡ ʰˁˍʺˊʽʰ 

ɾʶʻʰ˄ˇʲʰˁˍʺˊʽʰ 

1 

2 

3 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʊɮʅɶ ɹ όɮɳʄʁɰɹɮύ ɮʃʁʅʇɿɸɳʅɶ ʁʄɱɮɿɹɼʍɿ ς ʃɮʄɮɱʍɱɶ ɲɹʁʀɳɹɲɹʁʇ ʆʁʇ ɮɿɸʄɮɼɮ 

ʊɮʅɶ ɹɹ όмʹ ɳɿɲɹɮɾɳʅɶ 
ɮɿɮɳʄʁɰɹɮύ 

ʁʀɳɹɼʁɱɳɿɶ ɰɮɼʆɶʄɹɮ Ҕ ʃʆɶʆɹɼɮ ɽɹʃɮʄɮ ʁʀɳɮΣ ɲɹʁʀɳɹɲɹʁΣ ʇɲʄʁɱʁɿʁ 

ʃɮʄɮɱʍɱɶ ʁʀɹɿʍɿ ʅʆʄɮɱɱɹʅɾɮʆʍɿ 

ʊɮʅɶ ɹɹɹ όнʹ ɳɿɲɹɮɾɳʅɶ 
ɮɿɮɳʄʁɰɹɮύ 

ɾɳɸɮɿʁɱɳɿɶ ɰɮɼʆɶʄɹɮ Ҕ ɮʇʀɶʅɶ ɾɳɸɮɿɹʁʇΣ ɾɳɹʍʅɶ 
ɲɹʁʀɳɹɲɹʁʇ ϧ ɽɹʃɮʄʍɿ ʁʀɳʍɿ 

ɮʇʀɶʅɶ pH ʅʆɮ ʅʆʄɮɱɱɹʅɾɮʆɮΣ ɾɳɹʍʅɶ ɲɹɮɽʇʆʁʆɶʆɮʅ 

ʊɮʅɶ ɹV όʊɮʅɶ ɾɳɸɮɿɹʁʇύ ʅʆɮɸɳʄɶ ʃɮʄɮɱʍɱɶ ɾɳɸɮɿɹʁʇ όрл-65%) 

ʊɮʅɶ V όʆɳɽɹɼɶ ʊɮʅɶύ 

ɳɽɮʋɹʅʆʁʃʁɹɶʅɶ ɮʃʁɲʁɾɶʅɹɾʁʇ ɮɿɸʄɮɼɮ ϧ ʃɮʄɮɱʍɱɶʅ ɾɳɸɮɿɹʁʇ 

ɲɶɾɹʁʇʄɱɹɮ ɮɳʄʁɰɹʍɿ ɵʍɿʍɿ 

ʁʽ ˒ʱˋʶʽˌ ˍʹˌ ʲʽˇʰˉˇʽˁˇʵˈ˃ʹˋʹˌ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

46 

 
 
 
 
         ɄɟɞɥɧɜŰŬ 
 
 
 
 
ɆɇȷȹȽɃ   I 
  
 
 
ȷŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ 

ȷɜŬŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ 
 
 
    
ɆɇȷȹȽɃ II       
 
 
 
 
ɆɇȷȹȽɃ III    
 
 
 
 
 
ɆɇȷȹȽɃ IV  
 
 
 
ȷɜŬŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ 

ȷŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ 
 
 
 
ɆɇȷȹȽɃ V 
 
 
 
 
 

ɆŰɟŬɔɔɑůɛŬŰŬ 

 
 

ɃɟɔŬɜɘəɧ əɚɎůɛŬ 
ŬˊɞɟɟɘɛɛɎŰɤɜ 

ȷŮɟɧɓɘŬ 
Ŭˊɞɘəɞŭɧɛɖůɖ 

ɈȹɅɃȿɈɆȼ 
CO2, H2O 

Ɉŭɟɧɚɡůɖ 

əŬɘ Ȼɨɛɤůɖ 

ɃɝŮɞɔɏɜŮůɖ 

ɀŮɗŬɜɞɔɏɜŮůɖ 

ɃɝŮɑŭɤůɖ 

ɃɟɔŬɜɘəɎ ɞɝɏŬ 
ȷɛɛɤɜɘŬəɧ 
ɎɕɤŰɞ 

H2, CO2, H2O 

Ƀɝɘəɧ ɞɝɨ 
H2, CO2  

 

CH4, CO2 

CO2 
 

ɼˏˊʽʰ ˋˍʱʵʽʰ 
ʵʽʶˊʴʰˋʽ˗˄ ˁʰˍʱ ˍʹ˄ 
ʰˉˇʽˁˇʵˈ˃ʹˋʹ ˍ˖˄ 
ˇˊʴʰ˄ʽˁ˗˄ ˋˍʶˊʶ˗˄ 
ʰˉˇˊˊʽ˃˃ʱˍ˖˄  



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʁʽ ʶˉʽʻˎ˃ʹˍʷˌ ˍʽ˃ʷˌ ˍ˖˄ ˁˎˊʽˈˍʶˊ˖˄ 
ˋˎ˄ˍʶ˂ʶˋˍ˗˄ ˊˏʻ˃ʽˋʹˌ ˍʹˌ ˃ʶʻʰ˄ˇʴʷ˄ʶˋʹˌ  

 
Å ʃʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˇˊʴʰ˄ʽˁʷˌ ˇˎˋʾʶˌΥ млл ҈ 
Å ʃˎˁ˄ˈˍʹˍʰ όKg/m3): ~ 500 
Å ʇʴˊʰˋʾʰΥ рл ς 60 % 
Å pH: 7,5 ς 8,5 
Å C/N: 20 ς 30  
Å C/P: ~ 150 
Å Na (mg/ lt): 100 ς 200  
Å K (mg/ lt): 200 ς 400  
Å Ca (mg/ lt): 100 ς 200  
Å Mg (mg/ lt): 75 ς 150  
Å ʁˊʴʰ˄ʽˁʱ ˇ˅ʷʰ όmg/ lt): 200 ς 700  
Å ɸʶˊ˃ˇˁˊʰˋʾʰ ˕ˎ˔ˊˈ˒ʽ˂˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Υ мр oC 
Å ɸʶˊ˃ˇˁˊʰˋʾʰ ˃ʶˋˈ˒ʽ˂˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Υ он ς 37 oC 
Å ɸʶˊ˃ˇˁˊʰˋʾʰ ʻʶˊ˃ˈ˒ʽ˂˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Υ сл ς 65 oC 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

2 weeks 2 months 2 years 10 years 

ʊʱˋʶʽˌ ˉʰˊʰʴ˖ʴʺˌ ʲʽˇʰʶˊʾˇˎ ˋʶ ʋʇʆɮ 

48 

ɮʶˊˈʲʽʰ ˒ ʱˋʹ 
 

ʂ˅ʽ˄ʹ 
ʰ˄ʰʶˊˈʲʽʰ 
˒ʱˋʹ   

ɮ˄ʰʶˊˈʲʽʰΣ ʰˋˍʰʻʺˌ 
˒ʱˋʹ ˃ʶʻʰ˄ˇʴʷ˄ʶˋʹˌ 
 

ɮ˄ʰʶˊˈʲʽʰΣ ˋˍʰʻʶˊʺ 
˒ʱˋʹ ˃ʶʻʰ˄ˇʴʷ˄ʶˋʹˌ 
 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɾʶʻʰ˄ˇʴʷ˄ʶˋʹ  

Å ɳʾ˄ʰʽ ˍˇ ˉʽˇ ˃ʰˁˊˇ˔ˊˈ˄ʽˇ ˋˍʱʵʽˇ ˋˍʹ˄ 
ʰˉˇʽˁˇʵˈ˃ʹˋʹ ˍ˖˄ ˇˊʴʰ˄ʽˁ˗˄ ˋˍʶˊʶ˗˄ 
ʰˉˇʲ˂ʺˍ˖˄Φ ɱʽʰ ˄ʰ ʶ˄ʶˊʴˇˉˇʽʹʻʶʾ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ˔ˊˈ˄ˇʽ ˃ʶˍʰ˅ˏ с ˃ʹ˄˗˄ ʷ˖ˌ 
ˁʰʽ ˃ʶˊʽˁ˗˄ ʶˍ˗˄ ʰˉˈ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˍʹˌ 
ʰˉˈʻʶˋʹˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ 
ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˋʶ 
ˎʴˊʰˋʾʰ ˁʰʽ ˍʹ˄ ʵʽʶʾˋʵˎˋʹ ʶ˅˖ˍʶˊʽˁˇˏ 
˄ʶˊˇˏΦ 

Å ʅʹ˃ʰ˄ˍʽˁʷˌ ˉˇˋˈˍʹˍʶˌ ʰʶˊʾ˖˄ ˍʰ˒ʺˌ 
˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʱʴˇ˄ˍʰʽ ˋʶ ˔ˊˇ˄ʽˁˈ 
ʵʽʱˋˍʹ˃ʰ мр ˖ˌ ˁʰʽ ол ʷˍʹ ˃ ʶˍʱ ˍˇ ˉʷˊʰˌ 
ˍʹˌ ʰˉˈʻʶˋʹˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˋˏˋˍʰˋʹ 
ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄ ˁʰʽ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ˍˇˎ ˔˗ˊˇˎΣ ʶ˄˗ ʷ˔ˇˎ˄ ˃ʶˍˊʹʻʶʾ ˁʰʽ 
˃ʽˁˊʷˌ ˉˇˋˈˍʹˍʶˌ ʰʶˊʾ˖˄ ˋʶ ʰˉˇʻʷˋʶʽˌ 
ʶˁʰˍˇ˄ˍʰʶˍʾʰˌΦ 
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http://www.esru.strath.ac.uk/EandE/Web_sites/04-05/landfill/case_study22.html 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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ʊˊʶʱˍʽˇ ʱ˄ˍ˂ʹˋʹˌ ʲʽˇʰʶˊʾˇˎ http://spoki.tvnet.lv/vesture/IQ-zurnals-2/235141 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɳˁ˃ʶˍʱ˂˂ʶˎˋʹ ʲʽˇʰʶˊʾˇˎ 
όʋʇʆɮ ʆʰʴʰˊʱʵ˖˄) 
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http://biomassenergysolutions.blogspot.gr/2013_12_01_archive.html 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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http://peswiki.com/index.php/Image:Waste_recycling_graphic_firmgreen_jp60.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɸʶ˖ˊʹˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ 
ˉʰˊʰʴˈ˃ʶ˄ˇˎ ˃ʶʻʰ˄ʾˇˎ  

Åʆˇ рл ҈ ˍˇˎ ˅ʹˊˇˏ ʲʱˊˇˎˌ ˍ˖˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ʶʾ˄ʰʽ 
ˇˊʴʰ˄ʽˁˈˌ ʱ˄ʻˊʰˁʰˌΦ 

Åʆˇ фл ҈ ˍˇˎ ˇˊʴʰ˄ʽˁˇˏ ʱ˄ʻˊʰˁʰ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ 
ʰʶˊʽ˗ʵʹ ˉˊˇʿˈ˄ˍʰΦ 

Åʆˇ мл ҈ ˍˇˎ ˇˊʴʰ˄ʽˁˇˏ ʱ˄ʻˊʰˁʰ ˉʰˊʰ˃ʷ˄ʶʽ ˋʰ˄ 
ʲʽˇ˃ʱʸʰ ˇˊʴʰ˄ʽˁˇˏ ʱ˄ʻˊʰˁʰΦ 

Åʆˇ рр ҈ ˍ˖˄ ʰʶˊʾ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʶʾ˄ʰʽ CH4 

Åʆˇ пр ҈ ˍ˖˄ ʰʶˊʾ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ʶʾ˄ʰʽ CO2 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɸʶ˖ˊʹˍʽˁʷˌ ˉˊˇˋʶʴʴʾˋʶʽˌ ˎˉˇ˂ˇʴʽˋ˃ˇˏ ˍˇˎ 
ˉʰˊʰʴˈ˃ʶ˄ˇˎ ˃ʶʻʰ˄ʾˇˎ  

Å ɱʽʰ ˁʱʻʶ млл ʱˍˇ˃ʰ ʱ˄ʻˊʰˁʰ ˋˍʰ ʰˊ˔ʽˁʱ ʰˉˇˊˊʾ˃˃ʰˍʰ ˉʰˊʱʴˇ˄ˍʰʽ лΣф x 
рр Ґ пфΣр ˃ˈˊʽʰ ʱ˄ʻˊʰˁʰΦ 

Å 1 mole ɦ ˄ʻˊʰˁʰ ʸˎʴʾʸʶʽ мн gr ˁ ʰʽ м mole  h ʶˊʾˇˎ ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˈʴˁˇ ннΣп 
lt. 

Å 1 gr  h ˉˇʵʾʵʶʽ  
 

Å ɳ˒ˈˋˇ˄ ˍʰ ʰˉˇˊˊʾ˃˃ʰˍʰ ˉʶˊʽʷ˔ˇˎ˄ рл ҈ ˇˊʴʰ˄ʽˁˈ ʱ˄ʻˊʰˁʰ ˋʶ ˅ʹˊˈ 
ʲʱˊˇˌΣ ˍˈˍʶ 
 

Å 1 gr h ˉˇˊˊʽ˃˃ʱˍ˖˄ ʻʰ ʰˉˇʵ˗ˋʶʽ                        ɻ ʹ˂ʰʵʺ 0,426 lt  ˁ ʰʽ 
 

Å м ˍˈ˄ˇˌ ˅ʹˊ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄ ʻʰ ʰˉˇʵ˗ˋʶʽ 462 m3  ˃ ʶʻʰ˄ʾˇˎΦ 
Å ʅˍʹ˄ ˉˊʱ˅ʹ ʹ ˍˎˉʽˁʺ ˉˇˋˈˍʹˍʰ ˃ʶʻʰ˄ʾˇˎ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ 

50 ς 200 m3 CH4 h ˄ʱ ˍˈ˄ˇ ˅ʹˊ˗˄ ʰˉˇˊˊʽ˃˃ʱˍ˖˄Φ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʰ ɻ̔ ʰˋˍʰ˂˂ʱʸˇ˄ˍʰ (ˋˍˊʰʴʴʾʵʽʰ) 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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ȹɖɛɘɞɡɟɔɞɨɜŰŬɘ ůŮ ɢɩɟɞɡɠ ŰŬűɐɠ ůŰŮɟŮɩɜ ŬˊɞɓɚɐŰɤɜ Ŭˊɧ Űɖ ŭɘɐɗɖůɖ 

Űɤɜ ɧɛɓɟɘɤɜ ɡŭɎŰɤɜ ɧŰŬɜ ˊɚɏɞɜ ɏɢŮɘ ɝŮˊŮɟŬůɗŮɑ ɖ ŬˊɞɟɟɞűɖŰɘəɧŰɖŰŬ 

Űɤɜ ŬˊɞɟɟɘɛɛɎŰɤɜ. 

 

ȺɑɜŬɘ ɏɜŬ ɛɑɔɛŬ Űɞɡ ɜŮɟɞɨ ˊɞɡ ɏɢŮɘ ŭɘɖɗɖɗŮɑ əŬɘ Űɤɜ ɡɔɟɩɜ ˊɞɡ 

ˊŬɟɎɔɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬˊɞůɨɜɗŮůɖ Űɤɜ ɞɟɔŬɜɘəɩɜ ɞɡůɘɩɜ ɚɧɔɤ Űɖɠ 

ŭɟɎůɖɠ Űɤɜ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ. 

ɲʽʰˋˍʰ˂˂ʱʸˇ˄ˍʰ 

http://www.fccenvironment.co.uk/assets/images/wasteprocessing/bletchley_banner.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆʰ ɻ̔ ʰˋˍʰ˂˂ʱʸˇ˄ˍʰ (ˋˍˊʰʴʴʾʵʽʰ) 

Åʆʰ ɻ̔ ʰˋˍʰ˂˂ʱʸˇ˄ˍʰ h ˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ˊˏˉʰ˄ˋʹˌ 
ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁ˗˄ ˁʰʽ ˎˉˈʴʶʽ˖˄ ˄ʶˊ˗˄Φ 
 

Åɶ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹ ʵʽʺʻʹˋʹ ˍ˖˄ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ 
ʶʾ˄ʰʽ ʷ˄ʰ ˍʶˊʱˋˍʽˇ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ˋˎ˄ʵʷʶˍʰʽ ˃ʶ 
ˍʹ˄ ˍʰ˒ʺ ˍ˖˄ ˋˍʶˊʶ˗˄ ʰˉˇʲ˂ʺˍ˖˄Φ 
 

Åɳʱ˄ ʵʶ˄ ˂ʹ˒ʻʶʾ ˃ʷˊʽ˃˄ʰ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍ˖˄ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄Σ ʰˎˍʱ ˁʰˍʶʽˋʵˏˇˎ˄ ˁʰʽ ˁʰˍʰ˂ʺʴˇˎ˄ ˋˍˇˎˌ 
ˎˉˈʴʶʽˇˎˌ ˎʵˊˇ˒ˈˊˇˎˌ ˇˊʾʸˇ˄ˍʶˌ ˍˇˎˌ ˇˉˇʾˇˎˌ ˁʰʽ ˊˎˉʰʾ˄ˇˎ˄Φ 
 

Åʆʰ ɻ̔ ʰˋˍʰ˂˂ʱʸˇ˄ˍʰ ˎ ʴˊʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʶʴʱ˂ʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˋˍʹ 
ˋˏˋˍʰˋʺ ˍˇˎˌ ˁʰʽ ʰˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ˋˏˋˍʰˋʹ ˍ˖˄ ɮʅɮΣ ˋˍʹ˄ 
ʹ˂ʽˁʾʰ ˍˇˎ ˔˗ˊˇˎ ˍʰ˒ʺˌΣ ˍʹ˄ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰ ˍˇˎ ˔˗ˊˇˎΣ ˍˇ 
ʷʵʰ˒ˇˌΣ ˍˇ ˁ˂ʾ˃ʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˁΦ˂Φˉ. 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲʽʰ˔ʶʾˊʽˋʹ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

Å ɾˈ˄˖ˋʹ ˍˇˎ ˉˎʻ˃ʷ˄ʰ ˍˇˎ ʋʇʆɮ 

ï όʃʄʁʅʁʋɶΥ ɾʶʾ˖ˋʹ ˍʹˌ ˉˇˋˈˍʹˍʰˌ 
ˍ˖˄ ˈ˃ʲˊʽ˖˄ ˎʵʱˍ˖˄ ˉˇˎ ʶʽˋʷˊ˔ˇ˄ˍʰʽ 
ˋˍˇ ʋʇʆɮύ  

 

Å ʅˏˋˍʹ˃ʰ ʰʴ˖ʴ˗˄ ˋˎ˂˂ˇʴʺˌ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

ï ɮʴ˖ʴˇʾ ʰˉˇˊˊˈ˒ʹˋʹˌ ϧ ɮʴ˖ʴˇʾ 
ˋˎ˂˂ˇʴʺˌ 

 

ï ɮʴ˖ʴˇʾ ˔ʹ˃ʽˁʱ ˋˍʰʻʶˊˇʾΣ ˃ʹ˔ʰ˄ʽˁʱ 
ˋˍʰʻʶˊˇʾ ˁʰʽ ʰ˄ʻʶˁˍʽˁˇʾ ˂ˈʴ˖ ˍ˖˄ 
ˁʰʻʽʸʺˋʶ˖˄ύ 

 

Å ʃˊˇˌ ɳʴˁʰˍʱˋˍʰˋʹ ɳˉʶ˅ʶˊʴʰˋʾʰˌ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 
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ɲʽʱˍʰ˅ʹ ʰʴ˖ʴ˗˄ Υ 
ɮˁˍʽ˄˖ˍʱ ς ʅˉˇ˄ʵˎ˂˖ˍʱ ς ʃʶˊʽ˒ʶˊʶʽʰˁʱ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲʹ˃ʽˇˎˊʴʾʰ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

ɿʶˊˈ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ˉˇˎ ʵʽʹʻʶʾˍʰʽ 

ʇʴˊʰˋʾʰ 
ʰˉˇʲ˂ʺˍ˖˄ 
ˁʰʽ 

ʶʵʱ˒ˇˎˌ 

ʇʴˊʱ ʰˉˈ ˍʽˌ 
ʲʽˇ˔ʹ˃ʽˁʷˌ 

ʰ˄ˍʽʵˊʱˋʶʽˌ ˋˍˇ 
ˋ˗˃ʰ ˍˇˎ ʋʇʆɮ 

ɲɹɮʅʆɮɽɽɮɵʁɿʆɮ 
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ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʃˇˋˈˍʹˍʰ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

ɿʶˊˈ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ 
ˉˇˎ ʵʽʹʻʶʾˍʰʽ 

ʇʴˊʰˋʾʰ 
ʰˉˇʲ˂ʺˍ˖˄ ˁʰʽ 
ʶʵʱ˒ˇˎˌ 

ʇʴˊʱ ʰˉˈ ˍʽˌ 
ʲʽˇ˔ʹ˃ʽˁʷˌ 

ʰ˄ˍʽʵˊʱˋʶʽˌ ˋˍˇ 
ˋ˗˃ʰ ˍˇˎ ʋʇʆɮ 

ɲɹɮʅʆɮɽɽɮɵʁɿʆɮ 
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ɿʶˊˈ ˉˇˎ 
ˁʰˍʰˁˊʰˍʶʾˍʰʽ 
ʰˉˈ ˍˇ ˎ˂ʽˁˈ 
ʶˉʽˁʱ˂ˎ˕ʹˌ 

ɿʶˊˈ ˉˇˎ 
ʰˉˇˊˊʷʶʽ ˂ˈʴ˖ 
ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ 
ʰˉˇˊˊˇʺˌ 

ɿʶˊˈ ˉˇˎ 
ʶ˅ʰˍ˃ʾʸʶˍʰʽ ˂ˈʴ˖ 
ʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺˌ 

ɲɹɮʅʆɮɽɽɮɵʁɿʆɮ 

ʆʶ˂ʽˁʺ ˉˇˋˈˍʹˍʰ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˉˇˋˈˍʹˍʰˌ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 
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ɿʶˊˈ 
ʲˊˇ˔ˈˉˍ˖ˋʹˌ ˉˇˎ 
ʵʽʹʻʶʾˍʰʽ 

 ɿʶˊˈ ˉˇˎ 
ˁʰˍʰˁˊʰˍʶʾˍʰʽ ʰˉˈ ˍˇ 
ˎ˂ʽˁˈ ʶˉʽˁʱ˂ˎ˕ʹˌ 

  
 
 
 
 

ʆʶ˂ʽˁʺ ˉˇˋˈˍʹˍʰ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

ʇʴˊʰˋʾʰ 
ʰˉˇʲ˂ʺˍ˖˄ ˁʰʽ 
ʶʵʱ˒ˇˎˌ 

ɿʶˊˈ ˉˇˎ ʰˉˇˊˊʷʶʽ 
˂ˈʴ˖ ʶˉʽ˒ʰ˄ʶʽʰˁʺˌ 
ʰˉˇˊˊˇʺˌ 

ʇʴˊʱ ʰˉˈ ˍʽˌ 
ʲʽˇ˔ʹ˃ʽˁʷˌ 
ʰ˄ˍʽʵˊʱˋʶʽˌ ˋˍˇ 
ˋ˗˃ʰ ˍˇˎ ʋʇʆɮ  

ɿʶˊˈ ˉˇˎ ʶ˅ʰˍ˃ʾʸʶˍʰʽ 
˂ˈʴ˖ 
ʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺˌ 

 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ˋˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ɲʽʰˋˍʰ˂˂ʱʸˇ˄ˍʰ όʋʇʆɮ ʆʰʴʰˊʱʵ˖˄) 

Åɴ˄ʰˊ˅ʹ ˂ʶʽˍˇˎˊʴʾʰˌ ʋʇʆɮ 
мфур όˉʶˊʾˉˇˎύΦ 
 

Åɾʶˍʱ ʰˉˈ нл ʷˍʹ 
˂ʶʽˍˇˎˊʴʾʰˌ ˁʰʽ ˍʰ˒ʺ 
ˉʶˊʾˉˇˎ тллΦллл ˍˈ˄˖˄ 
ɮʅɮ ʶˍʹˋʾ˖ˌ ˍʰ 
ʵʽʰˋˍʰ˂˂ʱʸˇ˄ˍʰ ̄ ˊˇˌ 
ʶˉʶ˅ʶˊʴʰˋʾʰ ʺˍʰ˄ 
ˉʶˊʾˉˇˎ млΦллл m3. 
 

Åɲʹ˂ʰʵʺ ˉʶˊʾˉˇˎ 300 
m3κʹ˃ʷˊʰ. 

62 

ɴˊʴʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ ̀ ˍˇ˄ 
ʋʇʆɮ ʆʰʴʰˊʱʵ˖˄ 

http://fodsakm.gr/site/wp-content/uploads/2014/06/erga2.jpg 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 

ʆˎˉʽˁʺ ˋˏˋˍʰˋʹ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ 

63 

ʃʰˊʱ˃ʶˍˊˇˌ ɲʽʰˁˏ˃ʰ˄ˋʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ (mg/ l) 

BOD5 2000 ς 30000 

COD 3000 ς 45000 

TOC 1500 ς 20000 

pH 5 ς 9 

ʁ˂ʽˁʱ ʰʽ˖ˊˇˏ˃ʶ˄ʰ ̀ ˍʶˊʶʱ (TSS) 200 ς 1000 

ʁˊʴʰ˄ʽˁˈ ɦ ʸ˖ˍˇ (Norg) 10 ς 600 

ɮ˃˃˖˄ʽʰˁˈ ɦ ʸ˖ˍˇ (N/NH4
+) 10 ς 800 

ɿʽˍˊʽˁʱ (NO3
-) 5 ς 40 

ʁ˂ʽˁˈˌ ˒ ˗ˋ˒ˇˊˇˌ (Ptot) 1 ς 70 

ɮˋʲʷˋˍʽˇ (Ca) 200 ς 3000 

ɾʰʴ˄ʺˋʽˇ (Mg) 50 ς 1500 

ɼʱ˂ʽˇ (K) 200 ς 2000 

ɿʱˍˊʽˇ (Na) 200 ς 2000 

ʋ˂˗ˊʽˇ (Cl-) 100 ς 3000 

ɸʶʽʽˁʱ (SO4
2-) 100 ς 1500 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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 ɳˉʶ˅ʶˊʴʰˋʾʰ ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ - ʋʇʆɮ ʆʰʴʰˊʱʵ˖˄ 

ɲɳʀɮɾɳɿɶ 
ɮɳʄɹʅɾʁʇ 

ȷɁɇȽɆɇɅɃūȼ 

ɃɆɀɋɆȼ 

ūȽȿɇɅɃɄɅȺɆȷ 
ȹȺɂȷɀȺɁȼ 

ȾȷŪȷɅɃɈ 

ɁȺɅɃɈ ȹȺɂȷɀȺɁȼ 

ȷȿɀȼɆ 

ȹȺɂȷɀȺɁȼ ɉȼɀȽȾȼɆ 

ȾȷŪȽȻȼɆȼɆ 

ȺɂȷɇɀȽɆȼ 

ȹȺɂȷɀȺɁȼ 

ȽȿɈɃɆ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 

ɲʽʰ˔ʶʾˊʽˋʹ ̀ ˍʶˊʶ˗˄ ʰˋˍʽˁ˗˄ ʰˉˇʲ˂ʺˍ˖˄ 

ʆ˃ʺ˃ʰ ʃˇ˂ʽˍʽˁ˗˄ ɾʹ˔ʰ˄ʽˁ˗˄ 
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ɉɖɛɘəɐ 

ȾŬɗɑɕɖůɖ 
ȹŮɝŬɛŮɜɏɠ ŬŮɟɘůɛɞɨ / 

Ⱥɝɘůɞɟɟɧˊɖůɖɠ 

ȷɜŰɑůŰɟɞűɖ 

ȵůɛɤůɖ 

ɆɡɛˊɨəɜɤɛŬ 

ȷɜŰ. 

ȵůɛɤůɖɠ 

ɀɞɜɎŭŬ 

ŮɝɎŰɛɘůɖɠ 

Ʉɟɞɥɧɜ 

ŮɝɎŰɛɘůɖɠ 

ȯɚɛɖ 

ŮɝɎŰɛɘůɖɠ 

ȹŮɝŬɛŮɜɐ 

ɘɚɨɞɠ 

ȷűɡŭɎŰɤůɖ 

ʃˊˇʿˈ˄ ɮ˄ˍΦ 
ʎˋ˃˖ˋʹˌ 

ʃˊˇˌ 
ʵʽʱʻʶˋʹ 

ʃˊˇˌ ʵʽʱʻʶˋʹ 

ȺˊŬɜŬəɡəɚɞűɞɟɑŬ ˊɟɞɥɧɜŰɞɠ ŮɝɎŰɛɘůɖɠ ˊɟɞɠ űɟŮɎŰɘɞ 

Ůɘůɧŭɞɡ 

ɴˊʴʰ ʶˉʶ˅ʶˊʴʰˋʾʰˌ 
ʵʽʰˋˍʰ˂˂ʰʸˈ˄ˍ˖˄ ̀ ˍˇ˄ ʋʇʆɮ 

ʆʰʴʰˊʱʵ˖˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 
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ɮˉˇˁʰˍʱˋˍʰˋʹ ʋʇʆɮ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
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 ɾʶˊʽˁʺ ʰˉˇˁʰˍʱˋˍʰˋʹ ʋʇʆɮ ʆʰʴʰˊʱʵ˖˄ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
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 ɮˉˇˁʰˍʱˋˍʰˋʹ ʋʇʆɮ ʆʰʴʰˊʱʵ˖˄ 

ʊ˖ˍˇʴˊʰ˒ʾʰ  ʅΦʁΦʆΦɮΦɾΦɸΦ 



ǡȐȈȒȓȎȓǼȊȄȈȎ 
ǰȀȌȄȏȈȒȓǽȋȈȎ 
ǨȄȒȒȀȊȎȌǾȉȆȑ 
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