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Ɽ▬ꜟ ⌐╟╢ ─  

   

 

1  │∂╘⌐ 

─ ≢№╢ ≢│⁸∕─ ≢ ─ ≢№╢ ⅜ ⇔⁸

∕─ ╛ꜞ◘▬◒ꜟ⌐│⁸ ⌂ ≤◄Ⱡꜟ◑כ⅜ ≤↕╣≡™╢⁹∕─ ≤⇔≡⁸

⌐Ɽ▬ꜟ 1 ╩ ⇔⁸ │ ⌐ ⇔⌐ↄ™ ⱵⱵ☼ ╩

─ ≤⇔≡ ⇔⁸ ╩ ∆╢ Ɽ▬ꜟ ⅜ ↕╣≡™╢⁹

⇔⅛⇔⁸∕─ ⌂ │╕∞ ↕╣≡™⌂™⁹ 

☿fi♃⁸│כ ─ ╩ ∆╢ ─ ⌐▪◒ꜞꜟ Ɽ▬ꜟ

╩ ⇔√≤↓╤⁸ ⇔√ ≤≤╙⌐ ─ ≢№╢ ⱵⱵ☼ ⅜

─ ╩ ⇔⁸ ─ ⅜⁸1 │ 30 ⁸2 │ 50 ⁸3 │ 83 ⌐╕≢ ∆

╢ ╩ →⁸↓╣╩Ɽ▬ꜟ ESCAPE Excess Sludge reduction system using Carriers 

based on Acrylic PilE fabrics≤ ⇔√ ╠, 2013; , 2017 ⁹▪◒ꜞꜟ ≢№╢ Ɽ

▬ꜟ ─ ⌐│ ⅜⁸ⱳꜞ◄☻◄ꜟ ≢№╢ ⱬכ☻ ⌐│ ⅜⁸ ⌐

⇔⁸ ⌂ ⌐╟∫≡⁸ ≤⌂╢ ⅜ ⌐ ↕╣╢ ⅜ ⌐ ⇔≡

™╢≤↕╣≡™╢ ╠, 2013; , 2017 ⁹ ─Ɽ▬ꜟ ⌐│⁸ ⅜ 479

690 ×104 /m2─ ≢ ⇔⁸►☻ⱬ♬▬♩ⱵⱵ☼ Monopylephorus rubroniveus⁸ꜚꜞⱵⱵ

☼ Limnodrilus hoffmeisteri ⁸Ⱶ♫ⱵⱵ☼ⱵⱵ☼ Allonais inaequalis ⁸◦꜡ⱥⱷⱵⱵ☼

Enchytraeusalbidus ─ 4 ─ ⅜ ↕╣≡⅔╡⁸ ⌐►☻ⱬ♬▬♩ⱵⱵ☼ 2 ⅜ ⇔≡

™╢↓≤⅜ ↕╣≡™╢ ╠, 2021 ⁹►☻ⱬ♬▬♩ⱵⱵ☼│⁸ ≢╙ ≢╙ ≢⅝⁸

⅜ ∆╢ ─ ≢─ ⌐ ⇔≡™╢≤ ↕╣≡™╢ 7 ⁹ 

↓╣╕≢─ ╠, 2021 ≢│⁸ ─ ╩ ™⁸Run1~Run8│ 140 

mg-C/L d ⁸Run9~Run15│ 420 mg-C/L d ≢ ╩ ∫√⁹ │⁸ ─

⁸ ╩ ⇔√ │-2.45~-1.45 gVS/gTOC⁸ ╩ ⇔≡™⌂™ │-1.50~-0.28 

gVS/gTOC≤⌂╡⁸ │ ⇔⌂⅛∫√⁹ ─ ⁸ │ 0.07~0.56g VS/gTOC⁸

│ 0.31~0.62 gVS/gTOC≤⌂╡⁸ 1.46 gVS/gTOC Henze et al., 2006 ╟╡ ↄ⁸ ─

⅜ ╠╣√⁹⇔⅛⇔⁸Run15 ⁸ ⅛╠ ⅜ ⇔≡⇔╕∫√⁹ ≢

│⁸ ─ ─ ≤ ╩ ≤⇔√ ≢─ ≤⁸ 290 mg-

C/L d ≢─ ─ ╩ ⇔√⁹ 

 

2   

  2-1 ⌐╟╢ ─  

 1%─ ╩ ╗ NaCl 3.5 g/L⁸KCl 0.05 g/L⁸CaCl2 0.05 g/L⁸NaHCO3 0.2 g/L

 10.0 g/L ╠, 2014 ╩ ⌐⁸ ⅜ 1 (0.35%)⁸2 (0.7%)⁸5 (1.75%)⁸7

(2.45%)⁸10 (3.5%)─ 5 ─ 20 mL╩ 2≈∏≈ ⇔⁸ ─ ⁸ ⁸ ╩

⇔√⁹ ⌐│►☻ⱬ♬▬♩ⱵⱵ☼╩ 10 ≤ 2.0g╩⁸ ⌐│►☻ⱬ♬▬♩

ⱵⱵ☼─◖◒כfi 10 ╩ ⌐ ⇔√⁹ ⅜ ⁸ ╩ 2.0 g ⌐

⇔≡⁸ ⌐ ⇔√⁹ ≡─ │⁸ 25 ϴ─ ⌐ ⇔⁸ ╩ ∫√⁹ 



7-2 

 

2-2 Ɽ▬ꜟ ⌐╟╢ ─ ꜝⱲ☻◔כꜟ  

 (5L)≤ (2L)≢ ↕╣╢ ╩כ♃◒▪ꜞ 2 ™√ 3 ⁹1

─ ⌐│⁸Ɽ▬ꜟ RFV-52298⁸ Ɽ▬ꜟ⁸7.5×25.5cm⁸244gꜘכ○ ╩ ⇔⁸

─ ⅛╠ ⇔√ ⌐►☻ⱬ♬▬♩ⱵⱵ☼ ╩ ↕∑⁸ ≤⇔√

4 ⁹ ⌐Ɽ▬ꜟ ╩ ⇔√⁸╙℮ ─ ⌐│ │ ↕∑∏⌐ ≤⇔√⁹

18 23ϴ⁸ 2 3mg/L⁸ 2.0⌐ ⇔⁸ ╩ 12 ≢ ⇔√⁹

─ │⁸◌♠○ ◄◐☻ 400 mg/L⁸Ɫ▬ⱳꜞⱭⱪ♩fi ⱨ

▬ꜟⱶ 600 mg/L⁸Na2HPO412הH2O 83.6 mg/L⁸KH2PO4 13.6 mg/L⁸NaCl 15 mg/L⁸

KCl 7 mg/L⁸MgSO47הH2O 10.25 mg/L⁸CaCl22הH2O 9.27 mg/L≤⇔√⁹ ╩ ∆╢ ⁸

─ ⅝ ⅝╩∑∏⌐ 14 21 ─ ╩ ∫√ ⁸ ─ ╩ ⇔≡ ⇔√⁹

╩ ╣ ⅎ⁸ ╩ 16 ╡ ⇔√ Run16 Run31 ⁹ 

≤ ╩ ⇔⁸ MLSS ML-30N, ╩ ™≡

─MLSS ╩ ⇔√⁹╕√⁸2,3 ⅔⅝⌐⁸ SS Suspended Solids, ≤

TOC ─ ╩ ∫√⁹14 ↔≤─ ╣ ⅎ─ ⌐│⁸ כ♃◒▪ꜞ≥ ─ ─

MLSS⁸MLVSS⁸TOC ─ ⅔╟┘ ╩ ⇔√⁹╤ ⇔√ ─ TOC ╩ TOC-

5000A ≢ ⇔√⁹MLSS⁸MLVSS Mixed Liquor Volatile Suspended Solids, 

│⁸ Run─ ─ │ MLSS ≢ ╩ ╡⁸

│ ─כ♃◒▪ꜞ ≤ ─ ╩∆═≡ ⅝ ⇔⁸ −√ ⁸

 

1 RFV-52295( ꜟ▬Ɽ▬ꜟ)─Ɽꜘכ○ . 

 

 

2 ϳІЦИϱЕЬЬЇ  ̔
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JISK0102⌐ ∂√ ≢ ⇔√⁹ ─ │⁸╕∏ Run─ ⌐⁸Ɽ▬

ꜟ ╠⅛כ♃◒▪ꜞ╩ ⅝ ⇔⁸1 ↕∑⁸ ╩ ∫√ ⌐ ≢ ╩ ⇔√⁹∕

⇔≡⁸ ⅛╠ ⇔√ כ♃◒▪ꜞ╩ ⅛╠ ⇔⁸ ⌐ ↕∑√ ─ ╩ ⇔√⁹

∕─ ╩ ™≡⁸ ─ g- ╩ ⇔√⁹ 

 

 

 

 .כ♃◒▪ꜞ 3

 

  

4Ɽ▬ꜟ , Ɽ▬ꜟ . 
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│⁸ ⸗♦ꜟ ASM3C≢│⁸ ≤⇔≡⁸ ⌐ ↕╣√ │⁸

─ ⌐ 0.91gTOC/gTOC≢ ↕╣⁸↕╠⌐ 0.67 gTOC/gTOC≢ ⌐ ↕╣⁸

─ ⅛╠ VS volatile solids ┼─ │ 2.4 gVS/gTOC≢№╢ Henze et al., 2006 ⁹

↓╣╟╡⁸ ↕╣√ TOC √╡─ ─ ╩ 1.46 gVS/gTOC≤⇔√⁹

─ ─ ⅜ ╩ ™⁸ ⌐╟∫≡⁸ ─ │ ╟╡ ↕ↄ⌂╢⁹ ─

╩ ∆╢√╘⁸ Run─ ╩ ⇔√⁹ 

 

 

3  ≤  

3-1 ⌐╟╢ ─  

─ ⌐ ↕∑√ │⁸Run16≤ Run18≤ Run22⌐⅔™≡╦∏⅛⌐ ⇔√↓≤╩

⅝⁸►☻ⱬ♬▬♩ⱵⱵ☼─ ⁸ ⅔╟┘ ⌐ ⇔√ │ ⌂∫√ 5 ⁹ ─ ⌐

│⁸0.35 ╕≢ ⅜ ™╒≥ ⇔≡™√⁹ 2.45% ⌂╠ │ ≢⅝√⁹ 1.75 ⅜

─ ⌐ ≢№∫√⁹ ⌐⅔™≡⁸ ≤ ─ 3.5 ─ ≢╙⁸

⅜ ╙ ⌂⅛∫√╙──⁸►☻ⱬ♬▬♩ⱵⱵ☼─ │ ⇔ ↑√⁹ 

3-2 ⌐╟╢ ─ ─  

─ ⌐ ↕∑√ │⁸Run16≤ Run18≤ Run22⌐⅔™≡╦∏⅛⌐ ⇔√↓≤╩

⅝⁸ ≢ ⌐ ⇔√ 6, 7 ⁹╕√⁸ ⌐ ⇔√ ≢│ ⇔≡™╢↓≤╙

ↄ⁸Ɽ▬ꜟ ⅛╠ ⇔√ │⁸ ™ │ 15g-wet ≢№∫√⁹ ─ Run≢ ⇔

√ ╙ ⇔≡ ↕∑≡™╢√╘⁸ Run─ 0 ─ ⌐│⁸™╦╝╢ⱵⱵ☼ ⅜

⇔√ ≢№∫√⅜⁸ Run─ ⌐│⁸ ─Ɑכ☻ ⌐ ╡ ╗╟℮⌐⇔≡ │

⇔≡™√⁹ 

MLSS ( 8)│⁸ ⌐ ═⁸14 ─ ⅜ ↄ⌂╡⁸ ⌐ ─ ⅜╦∏⅛⌐ ⅛∫

√⁹⇔⅛⇔⁸Run24~Run27─ │⁸ ─ 14 ─MLSS ⅜ ⇔ↄ ⇔√⁹ 

─ ─ TOC│⁸ ╠, 2021 ─ ™ ≢№╢ 40 50 mg/L≤⌂╡⁸

│ ≢№∫√ 9 ⁹↕╠⌐ ─ ⌐╟∫≡⁸ ─ ⌐│№╢ ─ ⅜

№∫√≤ ⅎ╠╣╢⁹ 

10⌐ ∆╟℮⌐ ≢№╢ ─ │⁸ │ 0.07~1.25 gVS/gTOC⁸

│ 0.44~1.25 gVS/gTOC≤⌂∫√⁹↓─ │⁸ ⅜ ⇔√⅜⁸ ⅜ ╟╡

ↄ ⅜ ↕╣≡™╢↓≤⅜ ⅛╢⁹∆⌂╦∟⁸ ─ ╟∫≡ ⅜ ↕╣≡™╢

↓≤⅜ ⅎ╠╣╢⁹⇔⅛⇔⁸ ─ ╟╡╙ ™ ≤⌂╡⁸ ⌐╟╢

⅜ ≢№∫√↓≤⅜⁸∕─ ≤ ⅎ╠╣╢⁹ 
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5 χᶆḢ╔Ὣᴮ.ˢAˣ▀ Ḣ╔ʺˢBˣ ᴟḢ╔ʺˢCˣ Ḣ╔. 
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6 Оϱи ᶨ ױ χ χ . 

 

8 Оϱи ᶨ ױ χMLSS . 

 

9 Оϱи ᶨ ױ χ TOC . 
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7 Run─ ⅜ ⇔√Ɽ▬ꜟ  

 

10 Run─ . 
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4   

⌐╟╢ ─ ≢│⁸►☻ⱬ♬▬♩ⱵⱵ☼─ ⁸ ⅔╟┘ ⌐

⇔√ ⅜∕╣∙╣ ℮↓≤⅜ ⅛∫√⁹╕∏⁸►☻ⱬ♬▬♩ⱵⱵ☼─ │⁸ ⅜ ™

╒≥ ⇔≡⅔╡⁸ │ ⅜ 7 2.45% ─ ⅜ ⇔≡⅔╡⁸ │⁸ ⅜ 5

1.75 ─ ⅜ ≢№∫√⁹╕√⁸ ─ 10 3.5 ─ ≢│⁸►☻ⱬ♬

▬♩ⱵⱵ☼⅜ 30 ⇔≡™√√╘⁸ ⅜ ≤ ∂ ≢╙ ∆╢↓≤⅜≢⅝╢≤

ⅎ╠╣╢⁹⇔⅛⇔⁸ ╩ ⇔√ ─ ⌂ ⌐│⁸►☻ⱬ♬▬♩ⱵⱵ☼─ ⌂╢

⅜ ≤ ⅎ╢√╘⁸ ⇔≡ ╩ ℮↓≤⅜ ≢№╢⁹ 

ꜝⱲ☻◔כꜟ ≢│⁸14 ↔≤─ MLSS ⁸TOC ⁸ SS⌂≥─ ╩ ⇔≡⁸

⌐╟╢ ─ ─ ╩ ∫√⁹ ─ TOC─ │ 70 ⌐⌂╡⁸

─ ⅜⁸ ⅜♃כ♦ ─ Run╩ ™≡⁸ ─ │ 0.07 1.25 gVS/gTOC⁸ │ 0.44

1.82≤⌂∫√⁹↕╠⌐⁸ │ ─ 1.46 gVS/gTOC╟╡ ↄ⌂∫√⁹ SS─

⌐⅔™≡│⁸ ↄ─ Run≢ ⅜ SS≤⇔≡ ⇔√─≢⁸ ─ SS ⅜ ↄ⌂∫√⁹↓

─ ≤⇔≡│⁸ ─ ⌐╟∫≡⁸ ╩ ⇔⁸ ⇔⌐ↄↄ⌂∫√↓≤⅜ ⅎ╠╣╢⁹╟∫

≡⁸ ─ ≢│ ⅜ ↕∑⌂™√╘─ ╩ ⅎ╢ ⅜№╢⁹╕√⁸ ─ ≢⁸ ─

⌐╟╢ ─ ⅜ ↄ⌂╢↓≤╙⌂ↄ⁸ │ 224 ─כ♃◒▪ꜞ

≢⁸ ⇔⁸ ⇔≡™√⁹↓╣⅛╠─ ≢│⁸ ╩ ─ ─ ≢ ⁸ ≤

⌂ ⌂≥─ ⅜ ∞≤ ⅎ≡™╢⁹ 
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