
 

 

 

 

 

 

 

 

 

 

ה ⌐⅔↑╢ ⌐ ╢●▬♪ꜝ▬fi 

♫꜠♇☺  

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

  

●▬♪ꜝ▬fi ♫꜠♇☺ ─  

 

⅛≈≡⁸ ─ ≤ ┌╣√ │⁸ ⇔™ ─╙≤ ⅝ↄ ⅜

↕╣√⁹⇔⅛⇔⁸∕─ ⁸ │ 1995 ⌐ ⇔⁸∕─ ─ ≈≤⇔

≡⁸ ╪╡ה ─ ⅜ ↕╣≡™╢⁹  

≢│⁸ ⅛≢ ⇔™ ─ ⌐ ↑≡⁸2019 10 ⌐₈ ─

≤ ⌐ ∆╢ ₉╩ ⇔⁸ ─ ⌐⅔↑╢ ⌂ ╩ ⇔⁸⅛≈⁸

⅛⌂ ╩ ∆╢ ≢ ╕⇔™ ─ ╩ ╘√⁹  

╕√⁸ ╕⇔™ ─ ╩ ⇔⁸2019 12 ⌐₈

─ ⌐ ∆╢ ₉╩ ⇔⁸ ≤ ─ ─

─ ╩ ∫√⁹  

↓─ ⌐ ⅎ≡⁸ ─ ה ⌐╙ ⌂ ─ ⌐ ⇔

≡™√∞ↄ√╘⁸2020 ⌐₈ ה ⌐⅔↑╢ ⌐ ╢●▬♪ꜝ

▬fi₉╩ ⇔√⁹ 

2021 ─ ─ ╩ ↑⁸2022 10 ⌐₈

₉╩ ⇔⁸ ≤⇔≡⁸ ─ 28ה

─ ╩ ≠↑√⁹ 

⁸2020 ⌐ ⇔√●▬♪ꜝ▬fi ♫꜠♇☺ ╩ ⇔⁸

⌐╟╢ ─ ╩ ⇔√⁹ 

╙⁸↕╠⌐ ↄ─ ╩ ⇔⁸ ─ ╩ ™⁸●▬♪ꜝ▬fi≤⇔≡

─ ╩ ∫≡™ↄ⁹  

ה ⅜⁸ ╛ ─ ─╙≤⁸ ●▬♪ꜝ▬fi ♫꜠♇☺

╩ ≤⇔≡⁸ ⅛≢ ⇔™ ─ ⌐ ↑√ ⌐ ⇔≡™√∞ↄ↓

≤╩ ∆╢⁹ 
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 ╩≤╡╕ↄ  

 ─ ┘╡╪⌐ ╢ ─  

≢│⁸1965 ⅛╠ ┘ ⅜ ⇔ ─ ⅜ ⌐ ⇔⁸

₈ ─ ₉≤ ┌╣╢╕≢⌐ ∫√⁹1971 ┘ 1973 ⌐⁸ ┘

⅜∕╣∙╣ ↕╣⁸↓╣╠─ ⌐ ≠ↄ

⅜ ╘╠╣≡⅝√⁹ 

 

( 1) ─ ╪╡ה ─ ─  

─ ╪╡ה │ 1993 ╩ ↑⁸

⌐ ⅜ ↕╣ ↕╣√⁹ 

≢│⁸₈ ┘ │ ≢№╢ ⱪꜝfi◒♩fi─ ≤⇔≡ ─

─ ⌐ ≢№╡⁸ ⌐ ╩ ↄ∆╢ │⌂™₉≤™℮ ╙№→

≈≈⁸ ╛ ⁸ ─ ⌐ ∂√ ╕⇔™ ┘╡╪─꜠ⱬ

ꜟ╩ ⇔√⁹ 

 

( 2) ─  

│⁸ ┘ ⅜ ⇔ ⅜ ⇔™ ⌂ ─

╩ ∆╢√╘⁸ ┼ ↕╣╢ ─ ╩ ⌐

∆╢ ≢⁸1978 ⅛╠ ┘ ─ ⌐╟

╡ ↕╣√⁹ 

≢│⁸ ⅜₈ ₉╩ ╘⁸↓╣⌐ ≠⅝

⅜⁸ ╩ ∆╢√╘─ ╩ ╘≡™╢⁹ 

│⁸ ─ ⌐ ≠⅝ ↕╣≡⅔╡⁸ ─≤⅔╡ ⇔≡

™╢⁹ 

ᵑCOD─  

1979 │ COD╩ ⌐ ↕╣≡⅝√⁹ 

ᵒ ┘╡╪─  

(2001 )≢│⁸COD─ ─ ╩ ╢≤≤╙⌐⁸ ┘

╡╪╩ ∑√ ⌂ ╩ ∆╢↓≤≤↕╣√⁹ 

ᵓ ≤ ╩ ↄ ≤─  

(2006 )─ ≢│⁸ ≤ ╩ ↄ ≤

⅜ ↕╣⁸ ─ ⅜ ╘╠╣√⁹ 

─ (2022 )≢│⁸ ⌐⅔™≡│⁸ ≤⇔≡│ ─ ╩

∆╢√╘─ ╩ ⇔⌂⅜╠⁸ ⌐⅔↑╢ ╛ ⌂≥⁸ ⅜

⇔≡™╢ ─ ⌐⅔™≡⁸ ↔≤─ ⌐ ∆╢↓≤╩ ≤⇔≡⁸╕

√⁸ ╩ ↄ ⌐⅔™≡│⁸ ─ ⅛╠ ↕∑⌂™↓≤╩ ≤↕

╣√⁹ 
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 ─  

( 1)  

⌐⅔↑╢ ⅛╠─ │⁸↓╣╕≢─

─ ⌐╟∫≡⁸ ⌐ ↕╣≡⅔╡⁸ ─ ≤ ╩ ∆╢

≤⁸COD│ 1979 ⅛╠ 2019 ≢ ⁸ │ 1994 ⅛╠ 2019 ≢

⁸╡╪│ 1979 ⅛╠ 2019 ≢ ≤⌂∫≡™╢⁹ 

 

 

  
 

 

 

    

ↄ  
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ↄ  

    

ↄ  

 

 

β ─ CODה ה ╡╪─ ╩ ⇔√⁹ 
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( 2)  

┘ ╡╪─ │⁸з к─ ↔≤⌐ ⅜ ╘╠╣≡⅔╡⁸

─ │⁸ ╛ ⁸ ─ ⌐ ∂≡и к

⌐ ↕╣≡™╢⁹ 

┘ ╡╪ │⁸ ╛ ⌐╟╡ ⅛╠ ⌐

⇔⁸ ≡─ ⌐⅔™≡ │ 100%≤⌂∫≡™╢⁹ ≢╙и

─ ≡≢⁸ │ 2003 и ─ 0.3mg/L ╩

⇔⁸2013 │з ─ 0.2mg/L ≤⌂∫≡™╢⁹╕√⁸ ╡

╪ │ ≢з ─ 0.02mg/L ≤⌂∫≡™╢⁹ 

 

 

 

 

 

 

 

 

 

  

β ─ ה ╡╪─ ─╖─ ╩ ⇔√⁹ 
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( 3)  

│⁸1966 1995 ╕≢│ 50 80 ♩fi ⁸1996 2003 ╕≢│ 50

60 ♩fi ⁸2004 2020 ╕≢│ 30 45 ♩fi ≢ ⇔≡⅔╡⁸1995

⁸ ⌐ ⇔≡™╢⁹ 

 

─ ⌂ ─ ≤⇔≡⁸ ╪╡ה ─ ⁸ ─ ⅜ ↕

╣≡™╢⁹ ≢╙ ─ ⌂ ≢№╢▬◌♫◗╩ ⌐⇔√

☿fi♃כ─ ⌐╟╣┌⁸▬◌♫◗─ ≤ │ ⇔≡ ⇔

≡™╢≤↕╣≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  ⌐⁸ ─ ⁸ ─ ╩ ⅝ↄ ↑╢ ╩

∆╢ ⌐│⁸ ─ ╩ ™╢ 
) ☿fi♃כ 

 

( )  

βDIN 
 ⅜ ≢⅝╢
≢№╢⁸ ▪

fi⸗♬▪ ⁸ ⁸
─ ─↓≤ 

(DIN) ≤▬◌♫◗ ◦fi◖ ≤─  
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 ⅛≢ ⇔™ ⌐ ↑√  

( 1) ─  

≢│⁸ ─╪╡ה ⅜ ⅝ↄ ∆╢ ⁸ │ ⅝ↄ

⇔≡™╢⁹ 

≢⁸ ─ ╛ ה ─ ─ ⇔⅝╣≡™⌂™ ↄ─ ⅜№∫

√⁹↓─√╘⁸ ╛ ─ ⅝⅛↑⌐╟╡⁸2015 10 ⌐

⅜ ↕╣⁸ √⌐ ⅛⌂ ╩ ∆≤™℮ ⅜ ↑╠╣√⁹ 

 

 

 

 

 

 

 

 

 

  

─  

─  
ủ ⅜ ─╖⌂╠∏ ⌐⅔™≡╙ ─⌂™ ⇔↕╩ ╡⁸⅛≈⁸∕─ ≤ ₁─ ה

┘ ─⌐⅞╦™≤⅜ ⇔√ ≤ ╩ ∑ ∆╢ ─  
ủ ⌐≤∫≡ ⌂ ─  
 Ҝ∕─ ╩ ⅜└≤⇔ↄ ⇔⁸ ─ ⌐ ∆═⅝╙─ 

─ ─  
ủ ─ ⅜ ⌐ ⇔ ⌐ ∆╢↓≤╩ ∂≡⁸ ⇔™ ⅜ ↕╣≡™╢↓≤ 
ủ ─ ┘ ⅜ ↕╣≡™╢↓≤  
 Ҝ ─ ∆╢ ┘ ⅜ ⌐ ↕╣√ ⅛⌂ ≤∆╢ 

₁─ ה  ─⌐⅞╦™ 
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( 2) ─ ≤ ⌐ ∆╢ ─ ה ╡╪─ ╕⇔™  

≢│⁸ ⅛≢ ⇔™ ─ ⌐ ↑≡₈ ─ ≤ ⌐ ∆╢ ₉

╩ 2019 10 ⌐ ⇔⁸ ─ ╛⁸ ─ ⌐⅔↑╢ ⌂ ╩

⇔⁸⅛≈⁸ ⅛⌂ ╩ ∆╢ ≢ ╕⇔™ ─ ₈ ╕⇔™

₉≤™℮⁹ ╩ ╘√⁹ 

ᵑ ─ ≤ ⌐ ∆╢ ─  

─ ╩ √⌐ ⇔√⁹ 

ủ 140 ─  

╩ ⅛≢ ⇔™₈ ₉≤⇔≡ ∆╢⁹ 

ủ 140 ─  

╩ ∆╢√╘─ ─ ─ ⁸ ┘ ⁸ ─

┘ ⁸ ┘ ─ ⁸ ─ ⌂ ─

╩ ∆╢⁹ 

ủ ה ─ 140 ─  

ה │⁸ ─ ⌐ ╘╢⁹ 

ủ ─ ⌂ 140 ─  

╩ ∆╢⌐ √╡⁸ ─ ⌂ ╩ ℮⁹ 

⌂ ┘ ╩ ™⁸ ⌐ ∆╢⁹ 

 

ᵒ ה╡╪─ ╕⇔™ ─ ( ⌐ ╢)  

 
╕⇔™  

 ╡╪ 

и 0.2 0.3mg/L 0.02 0.03mg/L 

й 0.2 0.6mg/L 0.02 0.05mg/L 

к 0.2 1mg/L 0.02 0.09mg/L 

 
─ ה ╡╪  
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( 3) ⅛╠─ ─  

2019 12 ⌐│⁸₈ ─ ⌐ ∆╢ ₉╩

⇔⁸ ≤ ─ ─ ⌐≈™≡─ ╩ ⇔√⁹ 

ₒ ⌐⅛⅛╢ BOD ∑  ─ ₓ 

  

⌐⅔↑╢ ╛╡╪ ─ ⌐ ∆╢√╘⁸ ─ ≢

│⁸ ⌐ ─ ╩ →╢ ⌐ ╡ ╪≢™╢⁹ 

⇔⅛⇔⌂⅜╠⁸ │ ≤│ ⌂╢ ≢№╢√╘⁸ ╩ ∆╢

─ ⅜ ⌐⌂╡⁸ BOD ⅜ ⌐ ∆

╢ ⌐№╢⁹↓─√╘⁸ ⅜ ╘√ ∑ ⅜ ─ ─

≤⌂╢ ⅜№╢⁹ 

∕↓≢⁸ ─ ⌂ ╩ ╢√╘⁸ ⌐ ∆╢

∑ ╩ ∆╢ ╩ ╘√⁹ 

 BOD ∑ ─ ⇔ 

ₒ   ₓ 

     ⌐╟╡⁸ ─ ≤⇔≡⁸ ─ │

BOD ∑ :20mg/L⁸ 25mg/L ╩  

ₒ   ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─

 

BOD ∑ ╩

⇔⌂™ 

 ⅜ ╘╢ β⌐ ∆
╢  

β (1)  ┘ ─  

(2)  ┘ ┼ ∆╢ ⌐≈™≡⁸ 

▪ ╩ ∆╢ ⌐⅔™≡│⁸∕─ ╙ ⌐ 

∆╢ ╟╡  

▬ ╩ ⇔⌂™  

 

 

 
─ 

 

 

─ ⌐ ╢ 

BOD ∑ ╩

⅝ ⅝  

 

 ∕─ ─ ⌐ ∆╢
 

 

 

: ╩ ⇔⌂™  

: ╩ ∆╢  
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( 4) ─  

╩│∂╘≤⇔√ ─ ─ ≢⁸ ─ ⌐╟╡ ─

┘ ─ ⅜ ≤⌂∫≡™╢↓≤⅛╠⁸2021 ⌐

⅜ 2022 ↕╣⁸₈ ₉⅜ ↕╣√⁹ 

│⁸ ─ ┼ ╩ ⌐ ↕∑╢√╘─

─ ╩ ╘√ ╩ ≢⅝╢↓≤≤⌂∫√⁹ 

⌐╟╡⁸↓╣╕≢─ ─₈ ₉⅛╠⁸₈⅝╘ ⅛⌂

₉┼ ⅝⌂ ⅜ ╠╣⁸ ⅛≢ ⇔™ ─ ⌐ ↑≡ ⅝ↄ ↕∑≡™╢⁹ 

⅜ ∆╢₈ ₉⌐ ≠⅝⁸ ─ ┼─

⅜  

Ồ ⁸ ─ ⁸ ⁸ ─ ⁸

─ ╩ ⌐  

Ồ ⌐ ⅜ ⌐ ╓∆ ⌐≈™≡ ה ה  

Ồ ╩ ∆╢ ⌐ ∆╢ ╩ ─  

─  

 

( 5) ─  

─ ≤ ┌╣√ │⁸ ⇔™ ─╙≤⁸ ⅝ↄ ⅜ ⇔√ ⁸

─ ≢ ┘ ╡╪ ─ ⌐╟╢─╡─ ∟ ⅜ ≤⌂

∫≡™╢⁹ 

≢│ ⌐ ≠™≡ ⌂ ╩

℮√╘⁸ ─ ⌐ ↑⁸2022 10 ⌐₈ ₉╩

⇔√⁹ 

⌐ ≠ↄ ⌐ ─ ⌐╟╡⁸↓╣╕≢─ ─₈

₉⅛╠⁸₈⅝╘ ╛⅛⌂ ₉┼ ⅝ↄ ╩ ∫≡™╢⁹ 

 

 

 

 

 

  

─ ─  

1999  2019  
(mg/L)  
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 ⌐⅔↑╢ ⌐ ╢ ⅎ  

( 1)  

⅜№╡⁸ ⅜ ⌐ ≠ↄ ╩ ╢⅔∕╣─№╢ ≤⇔

≡⁸ ( )⁸ ( )⁸( )⁸( )⁸( )⁸ ⁸ ה

│и │й ─ ╩ ≤∆╢⁹ 

 

 

 

( 2) ┘  

│⁸ ─ ┘ ─ ⌐ ⌂ ≢№╢⁸₈ ┘ ╡

╪₉≤∆╢⁹ 

─ ─ │⁸ ≢ ╘√⁸ ─ ⌐⅔↑╢ ⌂ ╩

⇔⁸⅛≈⁸ ⅛⌂ ╩ ∆╢ ≢ ╕⇔™ ⌐ ≠ↄ

⁸ ≤∆╢⁹ 

⌂⅔⁸ ╡╪│ ≡─ ≢ ─ ╩ ⇔≡™╢√╘⁸ ⁸ ─╖╩

─ ≤∆╢⁹ 

 (mg/L)    ╡╪(mg/L)  

       

и 0.2  0.3   и 0.02 0.03 

й 0.2  0.6   й 0.02 0.05 

 

  

β ⌐ ╢ 

│▬ⱷכ☺  
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( 3) ─  

⌐ ⇔≡│⁸ŋ ⌐ ≠ↄ

─ ⌐ ╢⁹ ─ ⁸ᵒ ⌐⅛⅛╢ ─

─ ⁸≤™∫√ ⅜ ↕╣╢⁹ 

↓─√╘⁸ ─ ⌐╟╢ ┼─ ╩ ∂↕∑⌂™╟℮⁸

─ ╛ ─ ╩ ⇔√℮ⅎ≢⁸ ─ ⌐ ∂√

⌂ ⅜ ⌂ ה ╩ ≤⇔≡ ∆╢↓≤⅜

╘╠╣╢⁹ 

╩ ∆╢√╘─ ⌂ ⅎ ╩ ⌐ ∆⁹ 

 
 

 
 

─ ─ ⌂ ⅎ  

 

 

 

  

ᵑ

50m3
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( 4)  

⌐ ≠↑╢ │⁸ ─ ┘ 28

─ 33 ≢ 33 ─ ה ≤∆╢⁹ 

─ ⌐≈™≡│⁸ ─ │ ≢ ⇔⁸

28 ─ 6 33 │⁸ 11 ╩ ≤∆╢⁹ 

 

 

 
 
 

 

 

 

1
─
─ ─

2
─

─

3 ◌Ⱡ◌ ◌Ⱡ◌ 1-8

4
◘fi♩ꜞכⱪ꜡♄◒♠ ◘fi♩ꜞכⱪ꜡♄◒♠

2-2-1

5 346
─

▪fi⸗♬▪☻♩ꜞ♇Ⱨ
fi◓ ─

6 ☿fi♃כ 1687-2

7 ☿fi♃כ 2093

8 1-1-65

9 1351-22

10 585

11 2018-27

12 ☿fi♃כ 2144-85

13 ☿fi♃כ

14 ☿fi♃כ 1-5

15 ☿fi♃כ 1-219

16 ☿fi♃כ 742

17 ☿fi♃כ 1-1-4

18 ☿fi♃כ 1357

19 ☿fi♃כ 5327-12

20 ☿fi♃כ 1862

21 3677-1

22 ☿fi♃כ 1042Ӈ1

23 ☿fi♃כ 6-2-1

24 №╦∂ ה ☿fi♃כ №╦∂ 630

25 №╦∂ ☿fi♃כ №╦∂ 966-1

26 №╦∂ ☿fi♃כ №╦∂ 123

27 №╦∂ ☿fi♃כ №╦∂ ⱡ 168-1

28 №╦∂ ☿fi♃כ №╦∂ 121-1

29 ☿fi♃כ

30 ☿fi♃כ 25-6

31 ☿fi♃כ 2878-1

32 ☿fi♃כ 8-8

33 √≈─ ☿fi♃כ √≈─ 145 5

⁸

─
⌐⅔↑╢ⱷ♃

ⱡכꜟ─
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( 5)  

⌐╟╢ ≢─ ─ ╩ ⸗♦ꜟ≢ ╩ ⇔

√⁹ ┘ ╡╪│ ≢ ╩ ⇔≡™╢⁹COD│ ⌐

⅜⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

( 6) ─ ─ ─  

─ ─ ⌐≈™≡⁸ 15 ⌐ ≠ↄ

⌐╟╡ ∆╢⁹ 

ᵑ ─ ┘ ╡╪─ 24  

ᵒ 16 ⌐ ╘╢ ─  

ᵓ 1 ⁸ 12  

 

─ ─ │⁸ ≤ ─ ╩ ⇔

∆╢⁹ 

ᵑ ─ ⌐ ⇔≡™╢⅛ ≢ ╩  

ᵒ ⌐ŋ ⅎ⁸ ─ ╩ ╕ⅎ⁸11 ≤ 10 ≢ 

╩  

 

 

 

 

  

 ῇ☼ם

─  12  

ˢ2018ˣ 
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 ─  

ה  ≢─ ה  

ה ⌐⅔↑╢ ─ ╩ ╗ │ ─≤⅔╡

≢№╢⁹⌂⅔⁸ ⌐ ╡ ╪≢™╢ ╕√│⁸ ⇔≡™╢ ה

⌐ ╩ ⇔⁸ ╩ ↑√ │ p. 17 ⌐ ∆≤⅔╡≢№╢⁹ 

∕╣∙╣─ ה ⌐ ⇔≡ ⇔√ ה │⁸ ה

⁸ ⁸ ≤─ ≢

№╡⁸ ─ ╩ ∫√ No.1≢│ Ⱨ♇♩ ⌐╟╢

┼─ ╙№→╠╣≡™╢⁹ 

 

ה ≢─ ה  ∕─  

No.   ─  ─  ⱷꜞ♇♩ ủ ⁸♦ⱷꜞ♇♩

×  

1  

⁸

 

↓╣╕≢─

─

╩ ⌐

∆╢ ⌐

 

∆╢

─

◦Ⱶꜙ꜠כ◦

ꜛfi╩ ™  

ủ ─ⱪ꜡☿☻ ╩

⌐ ⇔√↓

≤≢⁸ ⌐ ∆╢

─ ⅜

≢⅝╢

─ ќ  

× ⌐⌂⇔ 

ₒ ₓ 

─ ─

─

╩  

─

╩  

─ ╡ה

╪╩ ↕∑╢

↓≤⅜  

 

2  ⌐╟╢

⁸

⌂≥ 

─ ⌐≈

™≡⁸

▪fi⸗♬▪

☻♩ꜞ♇Ⱨfi◓

╩

 

┼─

─  

ủ ◄Ⱡꜟ◑כ ⁸

NaOH ─ ⁸

─  

×  

3  

 

⁸

⁸

⁸╤  

ₒ ₓ 

▪fi

⸗♬▪☻♩ꜞ♇

Ⱨfi◓ ─

─

pH ⁸

⅝ ╖ ─

⌂≥ ⌐╟╡

╩ →

╢ 

∆╢

╩

─ ≢

↕∑╢↓≤⅜

 

▪fi⸗♬▪☻♩

ꜞ♇Ⱨfi◓

─ ╩

∆╢↓≤≢

╩

∆╢√╘⁸ ⌂

⌐ ↕∑╢

↓≤⅜  

ủ ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi

◓─ ╩ ↕∑

╢ ≢№╢√╘⁸

─ ⅜

≢⅝╢ 

× ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi

◓ ─ ⅜ ⁸

╛ pH⅜№╢

⇔√ ≢⌂↑╣┌

⅜  
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ה ≢─ ה  ∕─  

No.   ─  ─  ⱷꜞ♇♩ ủ ⁸♦ⱷꜞ
♇♩ ×  

ה  4

 

β ⌂≥

≢ ∆╢▪fi

⸗♬▪ ●☻│

≤⇔

≡ ≢

 

ₒ ₓ 

▪fi⸗♬▪ ●

☻─

╩ ⌐ ⇔

≡  

─

⌐≈⌂⅜╢

№╡ 

 

5  

⁸

 

⁸ ⁸

╤ ⁸pH  

⌐ ╦

∑≡ ─╡

╪ ╩ ⇔ 

∆╢╡╪

─  

ủ ⌐╟╢◄Ⱡꜟ◑

כ ⁸ ╡

╪ ꜞ☻

◒─ ⁸  

× ⌐⌂⇔ 

6   ₒ ₓ 

fi▫♥כ◖

◓ ≢

─◄▪Ⱪ꜡כ

╩  

∆╢

─  

ủ ╩ ∆╢↓≤

≢ T- N ─ ⌐ ⅜

≢⅝╢ 

× ⌐ ─

⅜ ∆╢ 

7  

№╡ ⁸╤  

ה

─ ⌐╟╢

┼─

─  

ה

─ ⌐╟

╢ COD ─

≤ ─

 

∆╢

─  

 

8  

 

 

 ⇔≡™

√ ♪꜠fi

╩  

∆╢

─  

 

9 

 

⁸

⁸

( ה )⁸

⁸╤

( ╤ ה

╤ )  

ₒ ₓ 

⌐⅔↑

╢ⱷ♃ⱡכꜟ─

╙⇔ↄ

│  

∆╢

─  
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No. 1   

 ừ  

 ừ ⁸ ⁸ ⁸ ⁸  

⁸╡

╪⅜ ∂

╢  

ừ  

 

 

ừ ⁸  

⌂

 

ừ │⁸↓╣╕≢ ⅛ No.1 ⁸No.8 ⁸No.9

№∫√⅜⁸ ⌐ ⌐ ∆╢ ⅛ No.1 ⌐

⇔√⁹ 

ừ∕─ ⌐⁸ ╩ ™≡ ─ ◦Ⱶꜙ꜠כ◦ꜛfi╩

∫√ ⁸ ╩ ⇔√ │ ⅜ ≢ ⇔⁸ ≢

∆╢↓≤╩ ⇔√⁹ 

                   

    

 

 

 

 

 

ᵑNO.1            ᵑNO.1  

ᵘNO.8  

ᵙNO.9  

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

ủ  

 ₃ 
⁸

─  

≤─  ₃ ─  

∕─  ₃ ⌐ ℮Ⱨ♇♩ ⌐

╟╢  

▪fi⸗♬▪╡╪

( ⁸
ꜞfi )

( ⁸
ꜞfi )

ᵑ

ᵙ

ᵘ

ᵑ
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 ừ ∆╢ ⁸╡╪ ─  ⌂≥ 

ⱷꜞ♇♩ 

ừ ─ⱪ꜡☿☻ ╩ ⌐ ⇔√↓≤≢⁸ ⌐ ⇔

─ ⅜ ≢⅝╢⁹ 

ừ ─ ⅛ ќ ⅛  

♦ⱷꜞ♇♩ ⌐⌂⇔ 

∕─  

ừ ─ ≢ ─ ⌐

╩ ⇔≡⅔╡⁸ ⌐ ╩ ⌐ ⅎ⁸ ╩ ↕∑╢

╩ ∫≡™╢⁹ ⁸ ─ ╩ ↕∑╢ ≡≤⇔≡⁸

─ ╩ ∆╢↓≤≢ ╩ ↕∑╢↓≤⅜

≢№╢⁹╕√⁸╡╪─ │⁸ ─ ⌐≡ ⁸ ⇔

≡⅔╡⁸ ─ ⌐╟╡ ╡╪╩ ↕∑╢↓≤⅜≢⅝╢

⇔⁸ ⁸╡╪─ │™∏╣╙ ≢♥☻♩⌐╟╢ ⅜ ≢

№╢ ⁹ 

 

ⱨ꜡כ  
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No. 2   

 ừ  

 ừ ⁸ ⁸  

⁸╡

╪⅜ ∂

╢  

ừ ─ ┘ ─ ●☻ ≢ ∆╢⁹ 

 
 

 

ừ ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓⌐╟╢  

  ⌐╟╢  



20 

 

⌂

 

ừ ╩ ⇔⁸ ─ ╩ ╦⌂™↓≤≢⁸

⌐ ∆╢ ╩ ∆╢⁹ 

─ ─ m3/ ╩ ∑∏⌐

⌐ ∆╢ ᵑ) 

─ ●☻ ┘ ─ ─

23.4m3/ ╩ ∑∏⌐⁸ ─ ⌐ ╢(

ᵒᵓ) 

 

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

₃  

 ₃ ╖ 

≤─  ₃ COD,SS │  

∕─    

 
ừ ⌐ ∆╢  35kg/ ⁸ 62kg/  

               97kg/  

ⱷꜞ♇♩ ừ ⁸ ⁸ ♫♩ꜞ►ⱶ ─  

♦ⱷꜞ♇♩ ừ ◖☻♩⅜  

∕─   
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No. 3   

 ừ ⌐ ╕╣╢꜠▪ⱷ♃ꜟ╩ ⇔⁸

≤⇔≡ ∆╢   

⁸╡

╪⅜ ∂

╢  

ừ꜠▪ⱷ♃ꜟ╩ ╗ ╩ ⇔≡ ─ ≤⇔≡ ⌐ ↕∑√─

∟⁸▪fi⸗♬►ⱶ ≤⇔≡ ↕∑≡ ∆╢ ⌐⅔™≡⁸

⅜ ∆╢⁹ 

꜠▪ⱷ♃ꜟ⅜ ╕╣╢ ⌐ ▪fi⸗♬►ⱶ╛ ▪fi⸗♬►ⱶ≤™

∫√▪fi⸗♬►ⱶ ╩ ⌐ ∆╢ ≢⁸ ꜠▪ⱷ♃ꜟ─▪fi⸗♬►

ⱶ ╩ ∆╢↓≤⅜≢⅝╢⅜⁸ ⌐ ─▪fi⸗♬▪⅜ ⌐

∆╢↓≤⌐⌂╡⁸ ─ ™ ⅜ ∆╢⁹ 

 

ⱨ꜡כ  

 

 

ừ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓ 

⌂ 

 

ừ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓ ╩ ™≡ ─ ╩ ℮ ⁸

╩ ∆╢↓≤≢ ╩ →╢⁹ 

▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓ │⁸ ⁸ ▪ꜟ◌ꜞ ≢ ─▪fi⸗

♬▪ ╩●☻ ↕∑⁸▪fi⸗♬▪ ≤⇔≡ ╩ ⇔√╡⁸

⌂ ●☻≤⇔≡ ⌐ ↕∑≡ ∆╢ ≢№╢⁹ ⌐ H╛

⅜ ⌐ ╩ ╓∆√╘⁸ H╩ ⇔ →√╡⁸ ─ ⅝

╖ ╩ ╠⇔√╡∆╢↓≤≢ ╩ →╢↓≤⅜≢⅝╢⁹ 

 

ⱨ꜡כ  

 

▪fi⸗♬►ⱶ

꜠▪ⱷ♃ꜟ N

꜠▪ⱷ♃ꜟ─
▪fi⸗♬►ⱶ

N (▪fi⸗♬▪
☻♩ꜞ♇Ⱨfi◓

╤
NO.1

∕─

NaOH

NH4OH

( )           ( )
100 / 100 /

20 /L 40 /L

( )            ( )
1,000 / 1,000 /
2 /L   4 /L
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⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

₃  

 ₃  

≤─  ₃  

∕─    

 

ừ ∆╢ ╩ ─ ≢ ↕∑╢↓≤⅜ ≢№

╢⁹ 

ừ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓ ─ ╩ ∆╢↓≤≢

╩ ∆╢─≢ ⌂ ⌐ ↕∑╢↓≤⅜ ≢№╢⁹ 

ⱷꜞ♇♩ 
ừ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓─ ╩ ↕∑╢ ≢№╢√╘⁸

⌐ ═╢≤ ─ ⅜ ⅎ╠╣╢⁹ 

♦ⱷꜞ♇♩ 
ừ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓ ─ ⅜ ≢№╢⁹ 

ừ ╛ pH⅜№╢ ⇔√ ≢⌂™≤ ⅜ ≢№╢⁹ 

∕─  

ừ ─ ≢ ╩◖fi♩꜡כꜟ∆╢ ⅜№╢⅜⁸

∕─ │ ™√╘⁸▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓─ ─ ─

│ ↄ │ ⇔™≤ ╦╣╢⁹ 
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No. 4   

 ừ ─ ⅔╟┘  

 ừ●☻ ⁸●☻ ⁸ ⁸  

⁸╡

╪⅜ ∂

╢  

ừ ▪fi⸗♬▪ ⌐⅔↑╢▪fi⸗♬▪ ●☻─  

 

 

ừ ה ─ ™  

ừ ─ ™ ⅎ┌⁸ ≢№╢▪fi⸗♬▪ ●☻─

│⁸▪ꜟ◌ꜞ≢ ∆╢≤▪fi⸗♬▪●☻⅜ ∆╢√╘

│  

⌂

 

ừ ⌐│ ≤ ⅜№╢⁹ 

 

≢⅝╢ │ ⅛╠ ⇔≡™╢ ▪fi⸗♬►ⱶ╩ ╗

╩ ⌐ ⁹⌂⅔⁸▪fi⸗♬▪ ●☻─ │⁸

∆╢ ⌐ ─▪ꜟ◌ꜞ ⅜ ⌐⌂╢⁹╕√⁸ ─ ⌐ ≢

─▪fi⸗♬▪●☻⅜ ⇔⁸ ─ │ ∆╢⁹▪fi⸗

♬▪⁸▪fi⸗♬►ⱶ │⁸ ─ ⌐ ∆╢√

╘ ─ ⅜№╢⁹ 

●☻ ⱨ꜡כ  

 

 

╕╣╢ │⁸ ⌐ ╗ ≢№╡ ∆╢≤ ∞↑

≢⌂ↄ COD⁸ ⌂≥─ ⌐≈⌂⅜╢⁹╕√⁸ ⅜ ﬞ ≢ ╡ ╦

╢℮ⅎ ⌐╟∫≡ ⅜ ╦╢√╘⁸ ⌂ │≢⅝⌂™⁹ 

●
☻
ᵑ

●
☻
ᵒ

1 2●☻ᵑ⁸ᵒ 3 ●☻

ᵑ ᵒ

4,800 /
▪fi⸗♬►ⱶ

pH 2

200 /
▪fi⸗♬►ⱶ

pH 3
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⇔√

ה

⁸

⇔√

⅝ 

ה    

ה

 

₃  

 ₃  

≤─  ₃  

∕─    
 

 
ừ▪fi⸗♬▪ ●☻─ ╩ ⌐ ⇔≡ ≢⅝╢ ⅜ ≈

⅛╣┌⁸ ─ ⌐≈⌂⅜╢ ⅜ ≡ↄ╢⁹ 

ⱷꜞ♇♩  

♦ⱷꜞ♇♩  

∕─  

 

ừ ┼─ │ ⇔™ 

⅛╠ ∆╢ │ ⅝⌂ ⅜ ↄ ⅜ ╡ ╪≢™╢√

╘⁸ ┼ ╩ ∆╢↓≤│ ≢№╢⁹ 

ừ ─ ≢ ∆╢─│ ⇔™ 

─ │ ⅜№╢√╘ ⌐ ⇔≡ ╩ ∫√

╩⇔≡™╢⅜⁸ √⌂ ⅜ ∑↕╣√ ⌐│ ⅜

╩ ∆╢ ⅜ ≡ↄ╢⁹ ╩ ∆╢√╘⌐⁸ ─ ≤│

⌐ ─ ╩ ⇔⌂™≤ ⇔™⅛╙⇔╣⌂™⁹╕√⁸24

─√╘⁸ ה ⌐ ⅜ ∆╢╟℮⌐⌂╢≤ ⌐ ⅜

╢ ╣╙№╢⁹ 

ừ ─ ⇔ ⅜ ⌐⌂╢ 

─ ╩ ⇔≡ ∆╢ ⁸ ⁸ ⁸

⁸ ─ ⇔⌂≥⅜ ⌐⌂╡⁸ ╩⅛↑≡

⇔√⅜ ─ ⌐№╕╡ ⅜⌂⅛∫√≤™℮ │ ↑√™⁹ 
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No. 5   

 ừ ⁸  

 ừ ⁸  

⁸╡

╪⅜ ∂

╢  

ừ ─ ⌐ P ╩ ™╢√╘⁸ ᵑ ᵒ⌐

⅜ ╕╣╢⁹ 

1 

 
2 

 

 

ừ  

⌂

 

ừ ╡╪ ─ ⌂  

 
β ᵑ│⁸ ⇔≡™╢╙── P⁸COD─

⅜ ⁸ ᵒ⌐│⁸P ⅜ ™⁹ ⌐ ╦∑≡

P ─ ⇔╩ ∫√⁹ 

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה  ₃  

 ₃  

≤─  ₃  

∕─    

꜠Ɽꜟⱪ
ה

A

∕─

╤ ◐כ◔ B

ᵑ

ᵒ

P

╤ ╤ ☿ⱷfi♥כ◦ꜛfi
☻ⱳfi☺
ⱷ♃ꜟ

C

ᵓ

╤ pH

ᵑ
╤

pH

ᵓ

╤
ᵒ

1

2

ₒ ₓ
0.1mg/L

ₒ ₓ
0.3mg/L

ₒ ₓ
0.3mg/L

ₒ ₓ
0.6mg/L
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 ừ ∆╢ ─  

ⱷꜞ♇♩ 

ừ ⌐╟╢◄Ⱡꜟ◑כ  

ừ P ꜞ☻◒─  

ừ  

♦ⱷꜞ♇♩ ⌐⌂⇔ 

∕─  

ừ ≢ COD ╩ ⇔∆╢↓≤≢⁸ ⌐ (╡╪)

╩ ⁹ 

ừ ⌐│⁸ Ᵽꜝfi☻⁸ ⌂╢ ─ ⇔ P⁸N⁸COD╩

⁹ 
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No. 6   

 ừ  

 

⁸╡

╪⅜ ∂

╢  

ừ ◓fi▫♥כ◖ ─  

 

 

ừ  

⌂

 

ừ ◓fi▫♥כ◖ ┼─ ∟ ╖ ╩ ↕∑╢⁹ 

⌐│⁸ ∟ ╖ ≢№╢◄▪Ⱪ꜡כ ─ ⁹ 

 

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

ủ  

 ₃  

≤─  ₃  

∕─    

 
ừ ∆╢ ─ 1 3mg/L T- N 0.9kg/  

ừ ⁸ ⌐⌂⇔ 

ⱷꜞ♇♩ ừ ╩ ∆╢↓≤≢ T- N ─ ⌐ ⅜≢⅝╢⁹ 

♦ⱷꜞ♇♩ ừ ⅛⌂╡─ ⅜ ∆╢⁹ 

∕─  
ừ ⌐ ℮ ┼─ ⅜  

ừT- N─ ⌐≈™≡│ ⅜  

 

  

◓fi▫♥כ◖
◄▪Ⱪ꜡כ

◓fi▫♥כ◖
◄▪Ⱪ꜡כ

fiכ♃ꜞ╩
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No. 7   

  

ה  ה  

⁸╡

╪⅜ ∂

╢  

ừ ╩ ⌐ ╗ PCI ⌐╟╡⁸ ─ ╩

╗ ●☻⅜ ∆╢⁹ ●☻ ─ │●☻ ●☻

≢ ⌐ ↕╣⁸ ⅜╤ ╩ ≡ ⌐ ↕╣╢⁹ 

 

 
 

 

ừ №╡ ⁸╤  

⌂

 

ừ ↕∑╢ ╩ ↕∑╢↓≤⌐╟╡⁸ ┼─ ╩

↕∑√⁹ 

ừ ⌐╟∫≡ SS ⅜ ∆╢↓≤⌐ ™ COD ≤⌂╢

─ ╩ ≢⅝⁸COD ╩ ≤⇔≈≈⁸ ─╖╩

⌐ ↕∑√⁹ 

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

₃  

 ₃  

≤─  ₃  

∕─    

 ừ ∆╢ ─ 270kg/  

ⱷꜞ♇♩ Ί 

♦ⱷꜞ♇♩ Ί 

∕─  Ί 

 

ṕ Ṗ 

) 
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No. 8   

 ừ  

 ừ◖ה☻◒כ ☻●ה  

⁸╡

╪⅜ ∂

╢  

ừ●☻ ─  

  β ⅛╠ ∆╢●☻ ⌐│▪fi⸗♬▪⅜ ╕╣╢⁹ 

  β●☻╩ ⇔√ ⌐│ ⅜ ⇔♪꜠fi≤⌂╡⁸♪꜠fi⌐●☻

─▪fi⸗♬▪⅜ ∆╢⁹ 

  
 

 

ừ  

⌂

 

ừ ⅛╠ ⇔√●☻╩ ∆╢ ≤⇔≡│ ⁸ ᵑ⁸

ᵒ⅜№╡⁸∕╣∙╣ ⌂╢ ─♪꜠fi⅜ ∆╢⁹ 

│ 80ϴ─ ♪꜠fi⁸ │ 30 35ϴ─ ♪꜠fi⅜

∆╢⁹ 

ừ ≤▪fi⸗♬▪─ ⌐╟╡ ♪꜠fi ─▪fi⸗♬▪ │

ↄ⁸ ♪꜠fi ─▪fi⸗♬▪ │ ™⁹↓╣╕≢│↓─ ╩ ⇔

≡⁸ ♪꜠fi╩ ⇔⁸●☻ ≤⇔≡ ⇔≡™√⁹

─♪꜠fi─╖╩ ⌐ ⇔≡™√⁹ 

ừ ⁸ ≤⇔≡⁸ ♪꜠fi≤ ♪꜠fi╩ ⇔√♪꜠

fi╩ ⌐ ∆╢↓≤⌐⇔√⁹ 

 

 β ─ⱨ꜡כ 
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⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

₃  

 ₃  

≤─  ₃  

∕─    

 ừ ∆╢ ─ 500kg/  

ⱷꜞ♇♩ Ί 

♦ⱷꜞ♇♩ Ί 

∕─  ừ ⌐╟╢ ╩ ⅝ ⅝ ה ⇔≡™ↄ⁹ 
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No. 9   

 ừ  

 ừ⅔ ⁸כⱥכ◖⁸ ⁸  

⁸╡

╪⅜ ∂

╢  

ừ ╟╡ ↕╣╢ ( )╩ ─ ≢ ∆

╢⌂⅛≢  

 
 

 

ừ  ќ  ќ ( ה ) ќ 

 ќ ╤ ( ╤ ה ╤ )  

⌂

 

ừ ╩ ℮ ⌐⅔↑╢ⱷ♃ⱡכꜟ─ ╙⇔ↄ│  

 

 

⇔√

ה

⁸

⇔√

⅝ 

 

ה    

ה

 

₃  

 ₃  

≤─  ₃ ( ─╖)  

∕─    

 ừ ∆╢ ─ 47kg/  

ⱷꜞ♇♩ ừⱷ♃ⱡכꜟ ─  

♦ⱷꜞ♇♩ ừ⌂⇔ 

∕─  Ί 

 

  

ƸƦƯƖƿƦǃƞ

ᾖ

ᴥӊ όṓ
ᴟ

ổ ₳

ϧᵃṀ

ᶨ

ϧᵃṀ

ᴥ
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ה   

  

( ⌐╪╡ה (1 ╢ ─  

⌐№√∫≡│⁸ ─ ⌐ ∆╢ ⅜№╢⁹ 

⌂⅔⁸ ─℮∟ ─ ─ ╡ ™│⁸ ⅜ ─ ╙

╕ⅎ ∆╢⁹ ⅜ ∆ ─ ─ ╩ ╡≈≈⁸ ⅜ ╘√ ─╪╡ה

╕⇔™ ─ ⌐ ↑⁸ ה ⅜ ⌐ ╩ ⅎ╢╟℮ ∆╢

≢№╢⁹ 

 

( 2) ─  

⌐⅔™≡│⁸ ┘ ⅜ ╘╢ ∑

─ ╩ ∆╢ ⅜№╢↓≤⅛╠⁸ ⌐№√∫≡│⁸

─ ⌐ ∆╢ ⅜№╢⁹ 

 

( 3) ≤─ ╩ ╗  

( 1)⁸( 2) ⌐⁸ ⅎ┌⁸ ≤₈ ⌐ ∆╢ ₉⌂≥╩ ⇔≡™

╢ ⌐│⁸ ⌐ ℮ ─ ⌐╙ ∆╢ ⅜№╢⁹ 
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─ ⌐№√∫≡│⁸ ⁸ ⌐

∆╢ ⅝⅜ ≢№╢⅜⁸ ─ ⁸ ─ ─ ⅜ ℮

│⁸ ─ ─ ⌐≈™≡ ⌐ ∆╢ ⅜№╢⁹ 

 

( 1)  

─ ─ ╩ ℮ ⁸ 37 ⌐ ≠ↄ

─ ⅜ ≢№╢⁹ 

 

( 2)  

⁸ │ ─ ≢ │ ╩⇔╟℮≤∆

╢ ⁸ 31 1 ⌐ ≠⅝⁸ ─ ─ ⅜ ≢№╢⁹ 

 

( 3)  

─ ⌐ ╢⁹ ⌐⅔™≡⁸ ─ │

╩ ↑≡ ╩ ⇔╟℮≤∆╢ ⁸ 7 1 ⌐

≠ↄ ─ ⅜ ≢№╢⁹ 

√∞⇔⁸ 37 1 ─ ╩ ↑√ │⁸ 7 1 ─ ╩

↑╢↓≤╩ ⇔⌂™⁹ 

 

( 4)  

⌐⅔™≡⁸ ─ ⁸ ─ ╩⇔╟℮≤∆╢ ⁸

55 1 ⌐ ≠ↄ ─ ⅜ ≢№╢⁹ 

 

ₒ ₓ 

 

 

 ↓─ │⁸ ─ ┘ ─ ⌂ ≤ №╢ ⌐ ∆╢√

╘⁸ ─ ⌐ ⇔≈≈⁸ ─ №╢ ≤ ⌂ ╩ ╢≤≤╙

⌐⁸ ╩ ⇔⁸ ┘ ∆╢↓≤╩ ≤∆╢⁹ 

─ ─  

 ⌐⅔™≡ │ ⌐ ∆╢ ≢№≈≡

⅜ ∆╢ ₈ ₉≤™℮⁹ ⌐⅔™≡⁸ ─ ─™∏╣

⅛⌐ ∆╢ ╩⇔╟℮≤∆╢ │⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂

™⁹√∞⇔⁸ ─ ⌐

╟╢ ╩ ↑√ ⅜ ⌐ ╢ ⌐≈™≡↓╣╠─ ╩∆╢ │⁸↓─

╡≢⌂™⁹ 

 ─ ≢ ╘╢∕─ ┘ ─ ╩ ╗⁹

∂⁹ │ ₈ ₉≤™℮⁹ ─  

 ⌐⅔↑╢ ─  
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 ⁸ ⁸ ⁸ ⁸ │ ─ │

─ ╩ ℮╙─╩ ↄ⁹  

 ⌐ →╢╙─╩ ⅝⁸ ─ ⁸ │ ⌐ ⇔ↄ ╩ ⅎ

╢⅔∕╣─№╢ ≢ ╘╢  

 │⁸ ─ ⅜⁸ ─ ⇔ↄ│ ⌐ ⇔ↄ ╩ ⅎ⁸

│ ─ ⇔ↄ│ ─ ⌐╟╡ ↕╣√ ─ ╩

⇔ↄ ⇔⁸∕─ ─ ⌐ ⇔ↄ ╩ ⅎ╢╙─≢№╢≤⅝│⁸

╩⇔≡│⌂╠∏⁸╕√⁸ ≢ ╘╢ ╩ ⅝⁸ ─ ∆╢

⌐≈™≡ ─ ─ │ ─ ─ ╩⇔≡│⌂

╠⌂™⁹ 

 

 

─  

 ↓─ │⁸ ⌐⅔↑╢ ─ ┘ ─ ≤╪╩ ╢↓≤╩

≤∆╢⁹ 

─ ┘ ─  

 │ ─ ≢ │ ╩⇔╟℮≤∆╢ │⁸

─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹ 

 

 

 

 ↓─ │⁸ ⁸ ⁸ ∕─ │ ─ ⌐╟╢ ⅛╠

╩ ∆╢≤≤╙⌐⁸ ─ ≤ ┘ ─ ─ ⌂ ╩

╡⁸╙≈≡ ─ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

 

 ↓─ ⌐⅔™≡₈ ₉≤│⁸ ─ ⌐╟╡ ↕╣╢

⌐№╢ ⁸ ⁸ ⁸ ⁸ ⁸ ⅜⁸

─ ╩ ∆╢ ╩ ∆╢√╘⌐ ↑√╙─≢⁸ ≢ ╘╢

≤↓╤⌐╟╡ ⇔√╙─⌐ ╢⁹ ∕─ ─ │ ⌐╟╢ ╩

∆╢√╘─ │ ⌐№≈≡│⁸ ⁸ ⌐╟╡ ⅜

╩ ⅎ≡ ⇔√ ⌐↓╣⌐╟╢ ╩ ∆╢√╘⁸ ≤ ⌐

↕╣√ │ ⌐№≈≡│⁸ ⅜ ↑√╙─≢⁸

≢ ╘╢≤↓╤⌐╟╡ ⇔√╙─⌐ ╢⁹ ╩ ╗⁹ ╩™℮⁹ 

─  

 ─ ⅜ ─ ⌐ ╢⁹ ⌐⅔™

≡⁸ ─ │ ⁸ ┘ ⌐⅔™

≡₈ ─ ₉≤™℮⁹ ╩ ↑≡ ╩ ⇔╟℮≤∆╢≤⅝

│⁸ ≢ ╘╢≤↓╤⌐╟╡⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂

™⁹ 
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 │⁸ ─ ⌐╟╢ ─ ⅜№≈√ ⌐⅔™≡⁸∕─

⌐ ╢ ⅜ ─ ⌐ ⇔™ ╩ ╓∆⅔∕╣⅜№╢≤ ╘╢≤⅝│⁸↓

╣╩ ⇔≡│⌂╠⌂™⁹ 

⌐⅔↑╢ ─  

 ⌐⅔™≡⁸ ⌐ →╢ ╩⇔╟℮≤∆╢ │⁸

≢ ╘╢≤↓╤⌐╟╡⁸ ─ ╩ ↑⌂↑╣┌⌂╠⌂™⁹√∞⇔⁸

≢ ╘╢ ⌐≈™≡│⁸↓─ ╡≢⌂™⁹ 

 ╩ ╗⁹ ∂⁹ ╩ ∆╢↓≤⁹ 

 │ ─ ─ ⌐⅔™≡⁸ ─ ╩ ⇔⁸ │

∆╢↓≤⁹ 

 ─ ⁸ ⁸ ∕─ ≢ ╘╢ ╩∆╢↓≤⁹ 

 ─ │⁸ ─ ⌐≈™≡ ∆╢⁹ 

─  

 ⇔ↄ│ │

┘ ─ ┘ ─ ─√╘─ ─ ┘ ─ ⌐

∆╢ ─ ⌐╟╢ ╩ ↑√ │⁸ ⌐ ╢ ⌐≈

™≡│⁸ │ ─ ⌐╟╢ ╩ ↑╢↓≤╩ ⇔⌂

™⁹ 

 

 

 

 ↓─ │⁸ ⌐≈™≡⁸ ⁸ ⁸ ⌐╟╢ ─ ⅜

↕╣⁸ ⅜ ⌐ ↕╣⁸ ─ ⌂ ⅜ ↕╣⁸ ┘ ─

≤ ⅜↕╣╢╟℮⌐↓╣╩ ⌐ ∆╢↓≤⌐╟╡⁸ ─ ≤

⌐ ⇔⁸╙≈≡ ─ ╩ ⇔⁸⅛≈⁸ ─ ╩ ∆╢↓≤╩

≤∆╢⁹ 

 

 │⁸ │ ╩ ↄ⁹ ⌐⅔™

≡ ∂⁹ ╩ ∆╢√╘ ⅜№╢≤ ╘╢≤⅝│⁸ ─

─ ⌐╟╡ ⇔√╙─╩ ↄ⁹ ⌐⅔™≡ ∂⁹ ⌐ ∆╢

─ ╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹ 

 │⁸ ╩ ⇔╟℮≤∆╢≤⅝│⁸№╠⅛∂╘⁸

─ ╩⅝⅛⌂↑╣┌⌂╠⌂™⁹↓╣╩ ⇔⁸ │ ⇔╟℮≤

∆╢≤⅝╙⁸ ≤∆╢⁹ 

 ─ │⁸ │ ╩ ∆╢√╘ ⌂

─ ⌐ ≈≡∆╢╙─≤⇔⁸⅛≈⁸ ╩ ↄ⁹ ─

⅛╠ ⱷכ♩ꜟ╩↓ⅎ≡⇔≡│⌂╠⌂™⁹√∞⇔⁸ ⁸ ─ ⌐╟╡

╛╗╩ ⌂™≤ ╘╠╣╢ ⌐⅔™≡│⁸ ⱷכ♩ꜟ╩↓ⅎ≡ ∆╢

↓≤⅜≢⅝╢⁹ 
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 │⁸ ╩ ∆╢≤⅝│⁸ ≢ ╘╢≤↓╤

⌐╟╡⁸∕─ ╩ ⇔⌂↑╣┌⌂╠⌂™⁹↓╣╩ ⇔⁸ │ ∆╢≤⅝

╙⁸ ≤∆╢⁹ 

⌐⅔↑╢ ─  

 ⌐⅔™≡⁸ ─ ─ ⌐ →╢ ╩⇔╟℮≤∆╢

│⁸ ≢ ╘╢≤↓╤⌐╟╡⁸ ─ ╩ ↑⌂↑╣┌⌂

╠⌂™⁹√∞⇔⁸ ≢ ╘╢ ⌐≈™≡│⁸↓─ ╡≢⌂™⁹ 

 ─ ↕ↄ⁸ │ ∕─ ─ ╩ ∆╢  

 ─ │  

 ─ │⁸ ⁸ │ ⌐╟╡ ↕╣╢ ∕─ ─

─ ╩ ↑√ ─ ⌐╟╢ ─ ⌐№≈≡│⁸∕─

⌐ ╢ ⇔ↄ│ │ ⌐ ╢ ─ ╩∆═⅝

↓─ ⌐⅔™≡₈ ⌐ ╢ ₉≤™℮⁹ ╩ ∆╢ ⌐ ╢⁹⁸

─ ╩ ↑√ ⅛╠∕─ ⌐ ╢ ╩ ╡ ↑√ ┘ ─ ╩

↑√ ⅛╠ ∕─ ⌐╟╡ ⌐ ╢ ╩ ∆╢ ╩ ⇔√

⌐≈™≡ ∆╢⁹ 
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 ≢─  

⌐⅔↑╢ ─ ꜛ◦כ♦◦◐○⁸₈│≡™≈⌐

fi♦▫♇♅ ₉⁸₈ ₉⁸₈☻♥♇ⱪ ₉ ─ ⌐

⅔™≡⁸ ╛ ⌐╟╡ ─ ╩ ↕∑╢ ╩ ⇔≡™╢⁹ 

∕╣∙╣─ ⌐⁸ ⁸ ⁸⌂╠┘⌐⁸∕─ ╛

♦ⱷꜞ♇♩ ─ ╩ ⌐ ⇔√⁹╕√⁸ ─ ⌐≈™≡⁸p. 42 ⌐

∆⁹ 

⌂⅔⁸ ─ ─ ╩ ⇔≡™╢ │ ⌂™⅜⁸ ─ ≈─

≢│ 20 67 ─ ≤↕╣≡™╢⁹ 

No.4 ה ☿fi♃כ ⱡꜞ ⌐ 25mg/L 67  

No.13 ה ⱡꜞ─ ⌐ 15 18mg/L 0 20  

No.14 ה ☿fi♃כ ⱡꜞ─ ⌐ 7.6mg/L 19  

β ≢│ 0.8tN/day 60  

 

  

ה ─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢ 26

⁸ ה  

ה ⌐ ╕╣╢ ─ ─√╘─ ⌐ ╢  

27 ⁸ ה  

ה ─ ⌐ ∆╢ ⁸ ה

 

ה  ( 10 ) ₈  

─ ⌐ ╢ ⌂ ─ ₉ 30 ⁸  
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─  ∕─  

No. 
 

 

 

 

 
  

1 

 OD  

  
 

 

2 
 

 

   

 

PAC

 

3 
 

  

 

4  

 

 

 

 

0.05mg/L

 

SS

 

5 
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─  ∕─  

No.  
 

 

 

 
  

6  

 

 

 

 

 

7 
 

 

 

 

 

 

MLSS

 

8  

  

 

 

 

 

BOD

COD

 

9  

 

10 

 

 

 

  
 

PAC

 

11 
 

 

 

 

 

2hr

 

N- BOD

N- BOD

BOD

 

COD

SS

BOD 10mg/L
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─  ∕─  

No.  
 

 

 

 
  

12  

 

 

 

 

 

BOD COD SS

 

13  

 

 

  

14 

 

 

 

DO

 

15 
 

 

 

 

 

 

16  
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No. 1 

 

◦כ♦◦◐○
ꜛfi♦▫♇♅ ה   ☿fi♃כ[

]  

    

 

[ ]  
fiꜛ◦כ꜠▪◄ ╩ ┘ ∆╢↓≤⌐╟╡

╩ ⇔⁸ ╩ ↕∑≡™╢⁹ 
₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸

─ ≢─ ╩ ⁹ 

 23  

 

ⱡꜞ─ ╩ ⇔≡  
ה  
ה 10 12  
ה  

─ 
 

╩ ≢⅝╢ ≢ ⌂ ╡ ™ ≢ ⁹ 
[ 24 ]  
ה ה                  

   

 
╩ ⇔√↓≤⌐╟╡ ≤─ ⅜ ≤⌂

∫√ 

♦ⱷꜞ♇♩ ─  

 
▬ⱷכ☺  

Ί 

 Ί 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 2 

 

fiꜛ◦כ♦◦◐○
♦▫♇♅  

 
☿fi♃כ[

]  

    

 

[ ]  
fiꜛ◦כ꜠▪◄ ╩ ∆╢↓≤⌐╟╡ ╩ ⇔⁸

╩ ↕∑≡™╢⁹ 
₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸

─ ≢─ ╩ ⁹ 

 21 10  

  

─ 
 

─ ⌐⅔↑╢ ─ 2.8mg/L ╩
≤⇔≡ ⇔≡™╢⁹ 
[ 24 ]  
ה  

  

 ⌐╟╢ │ ≢⅝≡™⌂™⁹ 

♦ⱷꜞ♇♩ 

ה ⅜ ↄ⌂ↄ⁸ ⅜ ⌐ ⇔≡⇔╕℮⁹≢⅝╢ ╡

™ ≢ ⇔╟℮≤∆╢≤⁸ ─ ⌐ ∆╢⁹ 
ה ⌂ ╡ ╩ ↄ⇔≡ ╩ ℮↓≤╩ ≤⇔≡™╢√
╘⁸PAC │ ≢№╢ ╡╪ ─√╘ ⁹ 

 

▬ⱷכ☺  
Ί 

 
⅜ ⇔ ╘╢≤ ⌐ ⇔ ╘╢↓≤⅛╠⁸ ─ 6 7 

╩ ⌐ ╩ ∫≡™╢⁹ 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 3 

 

fiꜛ◦כ♦◦◐○
♦▫♇♅  

 
☿fi♃כ[

]  

    

 

 
fiꜛ◦כ꜠▪◄ ╩ ∆╢↓≤⌐╟╡ ╩ ⇔⁸

╩ ↕∑≡™╢⁹ 
₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸

─ ≢─ ╩ ⁹ 

 21 10  

  

─ 
 

─ ⌐⅔↑╢ ─ 2.6mg/L ╩
≤⇔≡ ⇔≡™╢⁹ 
[ 24 ]  
ה  

 

 ⌐╟╢ │ ≢⅝≡™⌂™⁹ 

♦ⱷꜞ♇♩ 
ה ⅜ ↄ⌂ↄ⁸ ⅜ ⌐ ⇔≡⇔╕℮⁹≢⅝╢ ╡
™ ≢ ⇔╟℮≤∆╢≤⁸ ─ ⌐ ∆╢⁹ 

 
▬ⱷכ☺  

Ί 

 
⅜ ⇔ ╘╢≤ ⌐ ⇔ ╘╢↓≤⅛╠⁸ ─ 6 7 

╩ ⌐ ╩ ∫≡™╢⁹ 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 4 

   ☿fi♃כ[
]  

    

 

 
₈☻♥♇ⱪ ₉╩ ∆╢↓≤≤⇔√⁹ 

⌐ ╢ │⁸ ╛ ─ ⌐ ╢
≢№╢⁹ 

 20 10  

 

ⱡꜞ─ ╩ ⇔≡  
ה 10  
ה 10  

ה  

─ 
 

─ │⁸ ⌐╟╢ ╛ ⌂≥╩ ∆╢↓≤
╩ ≤⇔≡⁸╕√⁸ ─ ╛ ╩ ⌐™╣⁸

≢ 20mg/L╩ ≤⇔≡ⱡꜞ │ 25mg/L⁸∕╣
─ │ 15mg/L≤⇔≡ ⇔≡™╢⁹ 

 
[ ─ ]  

─ DIN │ 13.6mg/L⁸ ─ⱡꜞ ─ │
20.9mg/L≤⌂∫≡⅔╡⁸ │ 7.3mg/L ⇔≡™╢⁹╕
√⁸DIN─ │ ⅜ 0.5tN/day⁸ ⅜ 0.7tN/day ≤⌂∫≡
⅔╡⁸ 0.2tN/day ⇔≡™╢⁹ 

 
[ ─ ]  
ה ( 15 19 ) ה   ( 24 28 )  
 

 

 

 

 

 

 

ה ⅛╠─  

⌐ ™ ⌐⅔™≡⁸ⱡꜞ─ ─ ∟⅜ ⇔√≤─
⅜№╡⁸ ⅛╠ ™ ╩ ≡™╢⁹⇔⅛⇔⁸∕─ ≤

─ ⌐≈™≡│ ⌐│⌂∫≡™⌂™⁹ 
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♦ⱷꜞ♇♩ 

ה │⁸ ⅜∕╣ ─ ≤ ⇔≡ ≢

0.05mg/L ⌂ↄ⌂╢╟℮⌐ ⇔≡™╢⁹ 
ה ╩ ⌐ ⇔≡⅔╡⁸ ⌐│ SS ⅜

≡ↄ╢√╘⁸☻♩꜠כ♫כ─ ╡⌐╟╡ ╩ ╦⌂↑╣┌⌂
╠⌂ↄ⌂∫√⁹ 

 
▬ⱷכ☺  

[ ⱨ꜡כ─ ╡ ⅎ▬ⱷכ☺]  

 

 

 

 

 

 Ί 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 5 

  
 

☿fi♃כ[
]  

    

 

 
╩ ╟╡ ╩ →╢ ∆╢↓≤≢

╩ ↕∑≡™╢⁹ 
₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸

─ ≢─ ╩ ⁹ 

 21 10  

  

─ 
 

─ ⌐⅔↑╢ ─ 6.0mg/L ╩

≤⇔≡ ⇔≡™╢⁹ 
 
[ 24 ]  
ה  

 

 ⌐╟╢ │ ≢⅝≡™⌂™⁹ 

♦ⱷꜞ♇♩ 

ה ⅜ ™╦↑≢│⌂™√╘⁸ ⅜ ⇔ ╘╢≤ ⌐

⇔≡⇔╕℮√╘⁸≢⅝╢ ╡ ™ ≢ ⇔╟℮≤∆╢≤⁸
─ ⌐ ∆╢⁹ 

 
▬ⱷכ☺  

 

 
⅜ ⇔ ╘╢≤ ⌐ ⇔ ╘╢↓≤⅛╠⁸ ─ 6 7 

╩ ⌐ ╩ ∫≡™╢⁹ 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 6 

   ☿fi♃כ[
]  

    

 [ ]   
╩ ∆╢↓≤≢ ╩ ↕∑≡™╢⁹ 

₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸
─ ≢─ ╩  

 23 10  

 ⱡꜞ─ ╩ ⇔≡  
ה  
ה 10 12  

ה  

─ 
 

╩ ≢⅝╢ ≢ ⌂ ╡ ™  
≢ ⁹ 
 
[ 24 ]  
ה ה                  

  

ה  ╩ ⇔√↓≤⌐╟╡ ≤─ ⅜ ≤
⌂∫√⁹ 

♦ⱷꜞ♇♩ ה ─  

 
▬ⱷכ☺  

 

 Ί 

 ─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢
26 ⁸ ה  
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No. 7 
  

 ☿fi♃כ 

   ќ  

 

[ ]  
│ ─ ╩ ╡ ⅎ 

─ ⌐⅔™≡ ≢─ ─ ─√╘⁸
─ ≢─ ╩ ⁹ 

 26  

 

ⱡꜞ─ ╩ ⇔≡ ⁸ ─ ─ ⌐╟╡⁸ ⅛
╠ ─ ─ ╩ ↑≡™╢ 
ה  
ה  

ה  

─ 
 

╩ ≢⅝╢ ≢ ⌂ ╡ ™ ≢  

 

[ 25 ⁸ ]  

ה  

 

ה  
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─ꜞⱡה ┼─  

╩ ≢⅝╢╕≢⌐│ ∫≡™⌂™⁹ 
ה ┼─  

⁸ⱡꜞ─◦כ☼fi⌐ ╦∑≡ ⌐ ─ ╩ ⇔
≡™╢⁹ ⅛╠ ╣√ ≢│ ⅜ ⇔≡™╢≤ ⅎ╠
╣⁸ ⅜ⱡꜞ ┼ ⅎ╢ │ ≢№╢⁹ 

 
[ⱡꜞ fi☼כ◦ ╦╡─ ]  

 

 

♦ⱷꜞ♇♩ 

ה ─ ─ ⌐ ∆╕≢⌐ ╩ ∆⁹ 
ה ⇔≡▪fi⸗♬▪ ╩ →≡™√╙─╩⁸
∆╢≤ ⅜ ⌐ ⅜╡⁸ ─ ⌐≈⌂⅜╢⁹ 

ה ─ ╟╡⁸MLSS─ ≢ ⌐ ⅜╠⌂⅛∫√⁹ 

 
▬ⱷכ☺  

 

 
─ pH ┘▪fi⸗♬▪ ╩ ⇔⁸ ≤⇔≡™

╢⁹ 

 
⌐ ╕╣╢ ─ ─√╘─ ⌐ ╢

27 ⁸ ה
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No. 8 

 

 

 
 ☿fi♃כ 

   ќ  

 
 

 

╩ ╟╡ ╩ →╢ ┘ ─ ─
≈╩ ≤⇔≡ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸MLSS ╩

∆╢↓≤≢ ╩ ↕∑╢⁹ 

 
 

16 12  

 

ⱡꜞ─ ╩ ⇔≡  

ה 10  

ה 11  

ה  

─ 
 

ה 30 │ 11 ⅜ ─ ─ ⌐ ⇔⁸ │ ╛⅛

⌐ NH4- N⅜ ⇔√⁹ 

ה ⌐│ ─ ─ ─ │

∫≡™⌂™⅜⁸ ─ T- N│ 10mg/L╩ ∫≡™╢⁹ 

30  

ה ה                        

  

 

ה ─ ⅜ ╕╣╢ ⌐⅔↑╢ ─ ⸗♬♃ꜞfi
◓  

 ⁸ ╛ ─ ⁸ ≤ ⇔≡  
 pHה ה ▪♬⸗fi▪ה ה
ה ה ꜞfiהꜞfi ꜞfiה ▬○fi 

ה ≢ ╠╣√ ╛  
 ─  
 ─ ╩⸗♬♃ꜞfi◓⌐╟╡ ⇔≡™╢⁹ 
ה ─  
 ⌐╟╢ ╛ ─ ─ ≤⇔≡

⅜ ™↓≤╩ ⇔≡⅔╡⁸ ╙ ∑╠╣≡™⌂™⁹ 
ה ⌐╟╢◖☻♩  

─ ⌐ ™⁸ ─ │ ─ ⅜ ↕
╣⁸╕√⁸ ─◖☻♩╙ ≢⅝√⁹ 

♦ⱷꜞ♇♩ 
ה ─ ⅜ ∆╢ ⅜№╡⁸BOD ╩ ∆╢√
╘⁸ ╩ ∆╢ ⅜№╢⁹⌂⅔⁸ │ COD ⌐╟╡

⌐ ⇔≡™╢⁹ 
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▬ⱷכ☺  

│ 2

╩ ⌐ ╡ ⅎ

╩ ℮⁹ 

 
Ộ  ♃fi◒ ' ♃fi◒ a ♃fi◒

  

a' ♃fi◒  ♃fi◒ 

  

 
─ ⌐ ∆╢ ⁸

ה  
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No. 9 

 

 

 
 ☿fi♃כ 

   
ה ќ

 

 
 

 
╩ ╟╡ ╩ →╢ ┘ ─ ─

≈╩ ≤⇔≡ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸MLSS ╩
∆╢↓≤≢ ╩ ↕∑╢⁹ 

 
 

16 12  

 

ⱡꜞ─ ╩ ⇔≡  

ה 10  

ה 11  

ה  

─ 

 

ה 30 │ 11 ⅜ ─ ─ ⌐ ⇔⁸ │ ╛⅛

⌐ NH4- N⅜ ⇔√⁹ 

ה ⌐│ ─ ─ ─ │ 

∫≡™⌂™√╘⁸ ─ T- N⅜ 10mg/L╩ ∫≡™⌂™⁹ 

30  

ה ה                        

  

 

ה ─ ⅜ ╕╣╢ ⌐⅔↑╢ ─ ⸗♬♃ꜞfi
◓  

 ⁸ ╛ ─ ⁸ ≤ ⇔≡  
 pHה ה ▪♬⸗fi▪ה ה

ה ה ꜞfiהꜞfi ꜞfiה ▬○fi 
ה ≢ ╠╣√ ╛  
 ─  
 ─ ╩⸗♬♃ꜞfi◓⌐╟╡ ⇔≡™╢⁹ 
ה ─  
 ⌐╟╢ ╛ ─ ─ ≤⇔≡

⅜ ™↓≤╩ ⇔≡⅔╡⁸ ╙ ∑╠╣≡™⌂™⁹ 
ה ⌐╟╢◖☻♩  

─ ⌐ ™⁸ ─ │ ─ ⅜
↕╣⁸╕√⁸ ─◖☻♩╙ ≢⅝√⁹ 

♦ⱷꜞ♇♩ 

ה ─ ⅜ ∆╢ ⅜№╡⁸BOD ╩ ∆╢√

╘⁸ ╩ ∆╢ ⅜№╢⁹⌂⅔⁸ │ COD ⌐╟╡
⌐ ⇔≡™╢⁹ 



54 

 

 

▬ⱷכ☺  

│ 2

╩ ⌐ ╡ ⅎ

╩ ℮⁹ 

 

Ộ  ♃fi◒ ' ♃fi◒ a ♃fi◒
  

a' ♃fi◒  ♃fi◒ 

  

 
─ ⌐ ∆╢ ⁸

ה  
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No. 10 

 
 

+  
ה  ☿fi♃כ[

]  

    

 

[ ]  
╩ ╟╡ ╩ →╢ ∆╢↓≤≢

╩ ↕∑≡™╢⁹ 
₁─ ⌐⅔™≡ ≢─ ─ ─√╘⁸

─ ≢─ ╩ ⁹ 

 21 10  

  

─ 
 

─ ⌐⅔↑╢ ─ 8.0mg/L ╩

≤⇔≡ ⇔≡™╢⁹ 
[ 24 ]  
ה  

 

 ⌐╟╢ │ ≢⅝≡™⌂™⁹ 

♦ⱷꜞ♇♩ 

ה ⅜ ™╦↑≢│⌂™√╘⁸ ⅜ ⇔ ╘╢≤ ⌐
⇔≡⇔╕℮√╘⁸≢⅝╢ ╡ ™ ≢ ⇔╟℮≤∆╢≤⁸

─ ⌐ ∆╢⁹ 
ה ⌂ ╡ ╩ ↄ⇔≡ ╩ ℮↓≤╩ ≤⇔≡™╢√
╘⁸PAC │ ≢№╢ ╡╪ ─√╘ ⁹ 

 
▬ⱷכ☺  

 

 
⅜ ⇔ ╘╢≤ ⌐ ∆╢↓≤⅛╠⁸ ─ 6 7 ╩

⌐ ╩ ∫≡™╢ 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 11 

 

 

 
 ☿fi♃כ 

   ќ  

 
 

 
─ ╩ ≤⇔≡ ⇔⁸ ╩ ∆╢≤≤╙⌐⁸

MLSS ╩ ∆╢↓≤≢ ╩ ↕∑╢⁹ 

 
 

19 10  

 

ⱡꜞ─ ╩ ⇔≡  

ה 10  

ה 11  

ה  

─ 
 

ה │ ─ ⅜ ≤⌂╡⁸ ╟╡╙ ─

╩ ⇔╛∆ↄ⌂∫√⅜⁸ ─ T- N⅜ ™↓≤╙№∫

≡⁸ ⌐│ ╠⌂⅛∫√⁹ 

ה 10 ─ NH4- N │ ⌐ ═≡ 10mg/L ╕╢⌂≥

╡ ⅎ⅜ ╛⅛≢⁸T- N╩ ™ ≢ ≢⅝╢ ╩ ↄ ≢⅝

√⁹ 

30  

ה ה                        

  

 

ה ─ ⅜ ┼ ╓∆ ╩  

ᵑ ה ─  
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ᵒ ☿fi♃כ ─ ┼─ ─╕≤╘ 
⅛╠ 2hr ⅝ ⌐│⁸ ☿fi♃כ⅛╠ ↕╣╢▪fi⸗♬▪
⅜⁸ ⌐⅔™≡⁸ⱡꜞ ╕≢ ⇔≡™╢─╩ ⇔√⁹  

⌐⁸ ⌐ ≠ↄ╒≥⁸ ╩ ⇔≡ ⌐ ∆╢≤ ⅎ╠╣╢⁹ 

 

13 ₐ ─ ╩ ╡ ↑╢√╘⌐ₑ  ─

⅜ ┼ ╓∆  

ה ⌐╟╢◖☻♩  

≢ ◖☻♩│ ╦╠⌂™⁹ 

♦ⱷꜞ♇♩ 

ה ⅛╠ ┼─ ≢│⁸ ≤▪fi⸗♬
▪ ⅜ ⇔⁸N- BOD⅜ ∆╢↓≤⅜№╢√╘⁸N- BOD⌐╟╡

─ BOD⅜ ↄ ↕╣⌂™╟℮⌐⁸ ╩ ∆╢ ⅜№╢⁹ 
ה ⇔≡™╢ COD⁸SS⁸ ─ ⅛╠⁸BOD⅜ 10mg/L╩

∆╢≤ ⇔√ │⁸ ─ ╩ ╛⇔≡ ∆╢⁹ 

 

▬ⱷכ☺  
 

 

Ộ  ♃fi◒ ' ♃fi◒ a ♃fi◒

 a' ♃fi◒  O ♃fi◒ 

  

 
─ ⌐ ∆╢ ⁸

ה  
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No. 12 
 

☻♥

♇ⱪ   ☿fi♃כ[ ]  

    

 

[ ⁸ ]  
╩ ╟╡ ╩ →╢ ∆╢↓≤≢ ╩

↕∑≡™╢ ╩ ⅎ⌂™╟℮ ╩ ⌐ ⇔⌂
⅜╠⁸ Ɽ♃כfi╩ ↕∑⁸ ⌐ ⁹ 

 23 10  

 

ⱡꜞ─ ╩ ⇔≡  
ה 10 10  
ה 11  
ה  

─ 
 

[ 24 ⁸ ]  

ה ה                  

  

 

─ꜞⱡה ┼─  

♃כ♦ ─ ⅜ ≢⌂™↓≤⅛╠⁸ ⌐≈™≡│ ⅛≢│⌂
™⁹ 
ה ┼─  

⁸ ⁸ ┘ ⅜ ⇔≡⁸ ⌐
♃כ♦╛ ╩ ∫≡™╢⁹ 

♦ⱷꜞ♇♩ 
╩ ⇔≡™╢√╘ ⅜ ≤⌂╡⁸ ─ BOD⁸

COD⁸SS ⌐╛╛ ⅜ ╘╠╣╢⁹ 

 
▬ⱷכ☺  

 

 Ί 

 
─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢

26 ⁸ ה  
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No. 13 
 
☻♥♇ⱪ

   

   ќ  

 

[ ⁸ ]  
╩ ╟╡ ╩ →╢ ∆╢↓≤≢

╩ ↕∑≡™╢⁹╕√⁸ 26 ╟╡ ☻♥♇ⱪ
╩ ⇔≡⅔╡⁸ ≤ ─

╩ ⌐ ≢ ⇔≡ ⇔≡™╢⁹ 

 22  

 

ⱡꜞ─ ╩ ⇔≡  
ה 10  
ה 10  

ה  

─ 
 

╩ ≢⅝╢ ⅝╢ ≢⁸ ╙ ⇔≡ ⌂
╡ ™ ≢  
 
[ ]  
ה T- N 20mg/L 100 ⁸T- P 2mg/L 100  

  

 
T- N 15mg/L 75  
T- P 1mg/L 50  

 
T- N 15 18mg/L 75 90  
T- P 1 1.8mg/L 50 90  

 
[ 23 ]  
ה ה          ⁸

 

  

 

─ꜞⱡה ┼─  
⌐╟∫≡ ⌐ ⅜№╢↓≤⁸╕√ ⌐ ╘╢ ─
⅜ ⌂√╘⁸ ⌐≈™≡│ ╠⅛⌐⌂∫≡™⌂™⁹ 

ה ⅛╠─  
╩ ⇔≡ ⅝⁸ ╩ ╘≡ ™≡™╢⁹ 

ה ┼─  
⁸ ⁸ ≤─ ╩

⇔≡™╢⁹ 

♦ⱷꜞ♇♩ Ί 
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▬ⱷכ☺  

 

 ─ ≤ ─ ⌐╟╡ ╩ ∆╢⁹ 

 
⌐ ╕╣╢ ─ ─√╘─ ⌐ ╢

27 ⁸ ה
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No. 14 

 
☻♥♇ⱪ

  
☿fi♃כ[

]  

   ќ  

 
 

[ ]  
₈☻♥♇ⱪ ╩ ╠∆₉↓≤⌐╟╡⁸ ╩ ↕∑╢↓
≤≤⇔√⁹ 
╕√⁸ ⌐⅔™≡⁸ ⌐╟╢ ─ ─ ⁸

─ ⁸ ─ ⁸ ─ ╩ ∫√⁹ 

 
 

21  

 

ⱡꜞ─ ╩ ⇔≡  

ה 12 12  
ה  
ה  

─ 
 

╩ ≢⅝╢ ≢ ⌂ ╡ ™ ≢  
 
[ ─ ]  
ה ( 15 19 ) ה   ( 23 27 )  

 

 

ꜞⱡה ─Ⱨכ◒ 1 ─ DIN │⁸ │
6.4mg/L⁸ │ 7.6mg/L≤⌂∫≡⅔╡⁸ ─

│ 1.2mg/L ⇔≡™╢⁹ 
─DINה │⁸ ⅜ 0.5tN/day⁸ ⅜

0.8tN/day ≤⌂∫≡⅔╡⁸0.3tN/day ⇔≡™╢⁹ 
 

 

 

─ꜞⱡה ┼─  

│ ≢№╢⅜⁸ ⌐╟╢ ─ ╩ ↄ ↑
╢ ≢│⁸ⱡꜞ─ │ ⌐ ≢№╢↓≤⅜ ↕╣≡™

╢⁹√∞⇔⁸ ≤─ ⌂ │ ╦╣≡™⌂™⁹ 
ה ⅛╠─  

⅛╠│ ─ ⌐ ⇔ ─ ⅜ ╠╣√⁹ 
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♦ⱷꜞ♇♩ 

ה │⁸ ≢☻◌ⱶ⅜ ⌐ ∆╢↓≤⅜№∫

√⁹ ♃fi◒≢ ⅜ ↕╣╢↓≤≢⁸ ⅜
⇔⁸ ≢ ⅜ ∆╢↓≤⌐╟╡⁸ ⅜ ─
≤≤╙⌐ ⇔√↓≤⅜ ≤ ↕╣√⁹ ♃fi◒─ DO╩
⇔⁸ ─ ╩ ⇔√ ⁸ │ ↕╣≡⅔╡⁸ ≤⌂

╢꜠ⱬꜟ≢│⌂™⁹ 

 

▬ⱷכ☺  

 

 Ί 

 

─ Ᵽꜝfi☻⌐ ⇔√ ♫꜠♇☺⌐ ∆╢
26 ⁸ ה  

 ( 10 )
₈ ─ ⌐ ╢ ⌂ ─ ₉ 30 ⁸
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No. 15 

 

 

 
 ☿fi♃כ[ ]  

    

 
 

 

│ ╩ ╟╡ ╩ →╢ ⇔⁸MLSS
╩ ∆╢↓≤≢ ╩ ↕∑√⁹↓╣⌐ ⅎ⁸ │⁸
─ ─ ≈╩ ≤⇔≡ ⇔⁸ ╩ ⇔√⁹ 

 
 

29 11 ⅛╠ 31  

 

ה 10  

ה 11  

ה  
─ ≤∆╢ ╩ ∆╢↓≤╩ ≤⇔≡⅔╡⁸

≢│ ─ ≠↑≢№╢⁹ 

─ 

 

C 40mg/L ╩ ≢⅝╢ ≢ ⌂ ╡ ™

≢ ⇔√⁹ ⌐│⁸ 4- ⅜╒╓ ↕╣∏ ⌐

∫≡™╢⅜⁸ ⌐│ 16 29mg/L─ ⌐ ⇔≡⅔

╡⁸ ⌂ ⅜ ╘╠╣√⁹ 

30  

ה ה                        

  

 

ה ─⸗♬♃ꜞfi◓  

↓╣╕≢⸗♬♃ꜞfi◓ ╩ ⇔√↓≤│⌂™⁹ 

⌐ ─ ⅜⌂™↓≤╩ ⅜ ≢

⇔≡⅔╡⁸ ╙ ∑╠╣≡™⌂™⁹ 

ה ⌐╟╢◖☻♩  

─ ⌐ ™⁸ │ ⅜ ⌂ↄ⌂╢√

╘◖☻♩ ⌐≈⌂⅜∫≡™╢⁹ 

♦ⱷꜞ♇♩ 
ה ╩ ℮≤ ─ ⅜ ∆╢⁹ ⌐ ─
─ ╩▪fi⸗♬▪ ⅜ ╘╢╟℮⌐⌂╢≤⁸ ─
⅜№∫√≤⅝⌐ ⅜ ⇔⁸ ─ ╘⅜ ⌐⌂╢⁹ 



64 

 

 

▬ⱷכ☺  

2 │ ⁸ 2

│ ≢№╢⁹ 2

≢│ 3 ╩ ⌐

╡ ⅎ ╩ ℮⁹ 

Ộ  ♃fi◒ ' ♃fi◒ a ♃fi◒
  

a' ♃fi◒  ♃fi◒ 

 
ה ≤ │ ⅜ ⌂╢√╘⁸ ≢ ⌂╢

╩ ⇔≡⅔╡⁸ ⌂ ╩ ℮↓≤≢ꜞ☻◒
╙ ≢№╢⁹ 

 
─ ⌐ ∆╢ ⁸

ה  
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No. 16 
 
▫♦fiꜛ◦כ♦◦◐○

♇♅   ☿fi♃כ 

 ↕⌠⅝    

 
 

 
fiꜛ◦כ꜠▪◄ ╩ ∆╢↓≤⌐╟╡ ╩ ∆╢
≤≤╙⌐⁸ ╩ ↕∑⁸ ╩ ↕∑≡™╢⁹ 

⌐╟╡ ─ ⅜ ∆╢ ⌐ ╦∑≡ ╩
⇔⁸ T- N:20 /L ╩ ⇔⌂™╟℮ ⇔≡™╢⁹

╩ ⇔ ⁹T- N⁸NH4 ╩ ⁹ 

 
 

23 10  

 

ⱡꜞ─ ╩ ⇔≡  

ה 10  

ה 10  

ה  

─ 

 

)─ ─ NH4- N│ 2mg/L ≢№╡⁸ ⅜

⇔≡™√⁹ ⌐ ╢≤ ⌐ NH4- N⅜ ⇔⁸↓╣⌐

™ T- N╙ ∆╢⅜⁸ 20mg/L ─ ≢ ≢⅝≡

™√⁹ 

30  

ה ה                        

  

 

ה ─ ⅜ ╕╣╢ ⌐⅔↑╢ ─ ⸗♬♃ꜞfi
◓  

 ≤ ⇔≡  
  

ה ≢ ╠╣√ ╛  
 ⅜ ™ ⅜ ™ 
 ─ ╩⸗♬♃ꜞfi◓⌐╟╡ ⇔≡™╢⁹ 
ה ─  
 ⌐ ─ ⅜⌂™↓≤╩ ⅜ ≢

⇔≡⅔╡⁸ ╙ ∑╠╣≡™⌂™⁹ 
ה ⌐╟╢◖☻♩  

─ ⌐╟╢ ╟╡╙⁸ ─ ⌐╟╢
◐כ◔ ─ ╛ ⁸ ─ ⌂╠┘⌐ ⌐⅛⅛
╢ ─ ⅜ ╡⁸ ⌐ ═≡◖☻♩⅜ ⇔√⁹ 
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♦ⱷꜞ♇♩ 

ה ─ ⅜ ⇔⁸ ⅜ ⇔╛∆™⁹ 

ה ─ ⌐╟╢ ╟╡╙⁸ ─ ⌐╟╢
◐כ◔ ─ ╛ ⁸ ─ ⌂╠┘⌐ ⌐⅛⅛╢

─ ⅜ ╡⁸ ⌐ ═≡◖☻♩⅜ ⇔√⁹ 
ה ─ ⅜ ≤⌂∫√⁹ 

 

▬ⱷכ☺  
 

  

 
─ ⌐ ∆╢ ⁸

ה  
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 ─  

╩ ⇔≡™╢ ה ⌐⅔™≡│⁸ ⌂ ╩

℮↓≤⌐╟╢ ─ ─ ╩ ⇔≡™ↄ↓≤⅜ ╕╣╢⁹ 

╩ ∆╢ ─ ≤⇔≡⁸ ⁸ ≢ ↕╣≡™╢

⌐≈™≡⁸ ─≤⅔╡ ⇔√⁹╕√⁸ ⌐≈™≡ p. 69

⌐ ∆⁹ 

 

 

 

 
─  ⌂ ה (1 ─  

No. 

▪♫⸗♇◒☻

 

▪♫⸗♇◒☻≤│ anaerobic 

ammonium oxidation

▪fi⸗♬▪ ─↓≤≢№

╡⁸ ─▪fi⸗♬▪

≤ ╩▪♫⸗♇

◒☻ ─ ⅝⌐╟∫≡

●☻⌐ ∆╢  

 
☿fi♃1 כ 

 2 

 
ה │

 
3 

 
ה №╡

 
4 

 ⌂⇔  -  

▪fi⸗♬▪☻

♩ꜞ♇Ⱨfi◓

 

─ pH╩ →╢↓≤≢▪

fi⸗♬►ⱶ▬○fi╩▪fi⸗♬

▪≤⇔⁸↓╣╩ ≢

─ ≤ ↕∑⁸

∆╢  

 
⌂⇔  -  

 

 

№╡  5 
 

 

 

 

№╡  6 

 

▪ꜟⱵ♬►ⱶ

 

 

 

▪fi⸗♬▪ ╩ ╗

⌐ ╛ ╩ ⇔

≡▪fi⸗♬►ⱶ╩ ∆

╢  

(╘∫

⅝  
⌂⇔  -  

 

─ ⌐╟∫≡

∂╢ ╟╡ ™ ╩

⅛↑╢↓≤⌐╟╡⁸ ╩

⇔≡⁸ ╩ ∆╢  

 7 ⌠⅝◒כfiⱤכꜞ◒ 

 ⌂⇔  -  

 

 

▬○fi ≤ ▬○fi

╩ ⌐ ⇔√

≢ ╩⅛↑⁸

ה ⌐╟╡ ╩

∆╢  

 
♄▬ꜚ►

 
8 

⇔  №╡  9 

 

 

▬○fi ╩ ⇔≡ ∆

╢ ─ ─ ╩

⇔⁸ │ ∆╢⅜ │

⇔⌂™≤™∫√ ─

╩ ⇔≡ ∆╢  

☻♥fi꜠☻

 

☻♥fi꜠☻

 
10 
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─ ה   ─  

No. 

 

▪fi⸗♬▪ ⌐ ⌂

≥─ ╩ ⇔

≢ ⌐╟∫≡ ╩

∆╢ ⁹

⅜ ⁹ 

 ⌂⇔  -  

 

 

ה ⁸ ─ ≢

╩ ╡ ╖

╛▪fi⸗♬▪╩ ╩

™≡ ∆╢ ⁹

▪fi⸗♬►ⱶ│ ╙▪fi⸗

♬▪≤ ∆╢⁹ 

 ⌂⇔  -  

 1) ⌐ ∆╢ ה ─ ⌐ ≠⅝⁸ ⌂ ╩ ⇔√⁹ 
   2) ⅛╠ ⅜ ≢⅝⌂™ │₈ ⌂⇔₉≤⇔√⁹ 
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ᵑ- 1 ▪♫⸗♇◒☻  

No. 1 ה  ☿fi♃כ 

 
536  

  

 
  24  

26  

 

[ ─ ]  
  : 50,000 / ⁸ T- N:30mgN/L 

 ⁸ : 70  

 

βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡

כ  

 

ⱨ꜡כ≤ ─  
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[ ─ ]  

ה  

╤ ▪fi⸗♬▪  300mg- N/L  

ה  

ᵑ │ ↕╣≡™╢⅜⁸ ⅜⌂™ 

ᵒ ⌐ ╩ √⌐ ⇔√™ 

ᵓ ⅛╠Ᵽ▬○ⱴ☻ ╩ ↑ ╣√™ 

ה  

─ C/N ⅜ ↕™╒≥ │ ⅝™ 

 
:B- DASH PROJECT ▪♫⸗♇◒☻ⱪ꜡☿☻

⌐╟╢  
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ᵑ- 2 ▪♫⸗♇◒☻  

No. 2 ה   

 2- 6- 69   

   31  

 
 80  mg/L 1,000 ќ 200 

βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡

כ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ⱨ꜡כ  

 

▪♫⸗♇◒☻ ⌐╟╢◖☻♩ ≤─  

1 ⌂ ⅜ ↕ↄⱩ꜡꞉⌂≥─ ╛ ∆╢◄Ⱡꜟ◑כ⅜ ⌂

™ 

2 ⌐ ╩ ≤⇔⌂™√╘ ─ ⅜  

3 ⅜ ⌂™ 

 

β 3,000 / ⁸ T- N1,000mg/L⁸ 30 ≤⇔√  

 

▪♫⸗♇◒☻ ╩ ⇔√

: HP 

<https://www.city.osaka.lg.jp/kensetsu/page/0000397358.html>  
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ᵑ- 3 ▪♫⸗♇◒☻  

No. 3 ה   

    

   25  

 

─ 676mg/L 
▪♫⸗♇◒☻ ─ 110mg/L 

3.0kg- N/ dה  

 

─  
βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡
כ  

 

╩ ™√ ─ ⱨ꜡כ 

 

[ ]  
ᵑ▪♫⸗♇◒☻ ⌂≥╩ ╗ ╩⁸ᵒⱳꜞ◄♅꜠fi◓ꜞ◖כꜟ PEG
─ⱪ꜠ⱳꜞⱴכ≤ ⇔√ ⁸ɔ ⌐╟╡ ⌐◕ꜟ ↕∑⁸
╩ ◕ꜟ ⌐ ∆╢⁹ᴖ ↓─◕ꜟ╩ ⌂ ⌐ ⇔⁸ᴗ

┼ ⇔ ∆╢⁹ 

 
╩ ™√ ─  

 
 ╩ ™√▪♫⸗♇◒☻ ⌐╟╢ ◦☻

♥ⱶ,  Ᵽ▬○♥◒ⱡ꜡☺כ  Vo.15 No.1 53- 55 

β▪♫⸗♇◒☻ ╩ ⇔√ ─ ≤⇔≡│⁸ פֿ

⅜№→╠╣╢⁹  
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ᵑ- 4 ▪♫⸗♇◒☻  

No. 4 ה   

    

   18  

 

Anammox≢─ mg/L  
ќAnammox  

NH4
+- N:1 64 ќ 5  

NO2
- - N: 238 ќ 9.7  

NO3
-N :31  ќ 68 

 :433 ќ 79.7 
 

 
 
βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡

כ  

 

─ ─▬ⱷכ☺ 

 

▪♫⸗♇◒☻ ╩ ⇔√  

 

 

 

 

 

 

 

 

 

 
 [ ]▪♫⸗♇◒☻ ⌐╟╢ ⅛╠─

,   2008(0), 922 - 923,  2008  

  

≢─ ─  
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ᵒ- 1 ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓  

No. 5 ה   

    

 
⁸ ⁸ꜞ ◘▬◒ꜟ⁸
⁸  

 
 

 

[ N ]  
0.5 / hr  

▪fi⸗♬▪ 1.0wt% 
 

 

βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡
כ  

  

▪fi⸗♬▪ ─ ⱨ꜡כ 

 ⱪꜝfi♩ⱷכ◌כ ╟╡  

 
▪fi⸗♬▪ ◦☻♥ⱶ  HP  
<https://www.nikkaki.co.jp/seihin/kankyo9.html>  
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ᵒ- 2 ▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓  

No. 6 ה   

    

 
↔╖ ⱪꜝfi♩ ⁸
⁸ ⁸▪ꜟⱵ♬►

ⱶ ⁸  
 

 

 

ppm  
↔╖ ⱪꜝfi♩  
5,000 ќ 100  

 
10,000 ќ 300 

 

10,000 ќ 110 120 
▪ꜟⱵ♬►ⱶ  

21,000 ќ 150 230 
 

16,400 ќ 40 30 
βCOD─ ⌐ ∆╢ ⌂⇔ 

ⱨ꜡
כ  

 
◓Ⱨfi♇ꜞ♩☻כⱤכ☻ ─▪fi⸗♬▪ ⱨ꜡כ◦כ♩ 

 

⌐╟╢ ─▪fi⸗♬▪☻♩ꜞ♇Ⱨfi◓≤─ ⱨ꜡כ 

 ⱪꜝfi♩ⱷכ◌כ ╟╡  

 
▪fi⸗♬▪ ╟╡ ▪fi⸗♬▪ Ⱨ♇ꜞ♩☻כⱤכ☻ 

fi◓◦☻♥ⱶ,   

  

⌐╟╢▪fi⸗♬▪  

─▪fi⸗♬▪☻♩♇Ⱨfi◓⌐╟╢  
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ᵓ- 1  

No. 7 ה  ⌠⅝ה◒כfiⱤכꜞ◒ 

 
390  

 
 

   11  

 

 
COD Mn(mg/L) 100 10  
T- N   (mg/L) 100 10  

 
 
 
 

 
[ ─ ─ ]  

COD Mn(mg/L) 60.8  1.1 ( 98.2%) 
T- N   (mg/L) 9.7  ND ( ╩◒ꜞ▪)  

 
 
 
 
 
 
 

 
 
 
 
 
 

ⱨ꜡
כ  

 
ⱨ꜡כ 

 
₈DT⸗☺ꜙכꜟ◦☻♥ⱶ₉ 
╩ ≤∑∏⁸ ⌂ ─╖≢⁸BOD⁸COD⁸T- N⁸SS╩ ∆

╢⁹╕√⁸ ⁸ ⁸♄▬○◐◦fi ╙ ≢⅝╢⁹ 

 
DT⸗☺ꜙכꜟ◦☻♥ⱶ⌐╟╢ Ɽfi♥◒♠  

Vo.43 No.1 1999  

  

ROꜚ♬♇♩ 
RO r everse osmosis  
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ᵔ- 1  

No. 8 ה  
♄

▬ꜚ►
 

    

   23  

 

NH4- N─ 70 190mg/L 
190mg/L 

90mg/L 
◌ꜟ 70mg/L 

NH4- N─ ⅜♀꜡  
8kwh/  

ה ◌ꜟ 4kwh/  
 

COD─ ╙ ⇔√⅜⁸COD│
╩ →≡╙50% ─ ⌐≤≥╕∫
√⁹ 

 
 
 
 
 
 

 
 

 
 

ⱨ꜡
כ  

 

ⱨ꜡כ 

 

ה Ɽ꞉כꜙꜞ♁כ◦ꜛfi☼ֿפ  
ה ◦☻♥ⱶ≢│ ⌐╟╢ NO2, NO3 ⅜ ∆╢ │ ╘╠╣⌂⅛∫
√⁹ 

ה ─ T- N─ 90 95%⅜ NH4- N≢№╢↓≤⅛╠⁸NH4- N─ T-
N─ ≢№╢≤  

 

 ,  ⌐╟╢ ─ ─

⌐≈™≡,  25 ,  D3- 4, pp.415 -
416, 2014  

  

≤ NH4- N─  

≤ COD─  
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ᵔ- 2  

No. 9 ה   

    

 ⇔   16 10  

 

◦☻♥ⱶ  
▪fi⸗♬▪ NH4- N│ ⌐  

NO2- N⁸ NO3- N│╒╓ ┌™ 
⌐╟╢  

ќ  
NH4

+- N: 84.0 ќ <0.5 
NO2

- - N: 0.9 ќ <0.1 
NO3

-N : 1.9 ќ 5.9  

CODMn 129 ќ 93 

 

⌐⅔↑╢  
▪fi⸗♬▪ ≤ pH─  

ⱨ꜡
כ  

 

ⱨ꜡כ 

 

 

 

 
 ,   ,   ,   ,   ⌐╟╢

◦☻♥ⱶ,   Vol.42 No.4 pp.180 - 183, 2005 11  

  

─♃כ♦  

◦☻♥ⱶ 


