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25-75        
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  1,200 ./ . 

 Upflow Anaeobic Hybrid Filter (UAHF)  2  
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 3.1   

 

 

 

  

 A B 
C 

D E 

 

pH 5.57 5.80 6.13 6.03 5.75  

BOD1
F - 1,342 56 390 910 mg/l 

BOD2
G - 2,410 89 975 1,165 mg/l 

BOD5 2,340 3,550 133 1,620 2,010 mg/l 

COD 2,869 5,968 309 2,800 2,895 mg/l 

TDS 4,405 6,552 434 3,540 3,672 mg/l 

TN - 373 29 189 146 mg/l 

TKN 214 373 29 189 146 mg/l 

NO3
- - <0.05 <0.05 <0.05 <0.05 mg/l 

TSS 72 1,240 195 1,314 585 mg/l 

 

- - - 845 555 mg/l 

E.coli - <1.8 <1.8 330 79,000 MPN/100 

ml. 

Grease and Oil - - - 18 209 mg/l 

TP 208 1.2 3.8 62 114 mg/l 

Chlorine - 0.6 1.0 - - mg/l 

Chloride - 1,487I 43I 529 673 mg/l 

Turbidity - - - 27 19 NTU 

Color       

 

  
A      2.8 . ./     374 kg.  
B     2.4 . ./     315 kg.  
C      2.4 . ./     315 kg.  
D      4.9 . ./     658 kg.  
E      4.9 . ./     658 kg.  
FBOD1 = 1 day BOD  
GBOD2 = 2 day BOD 
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4.1.1  2 . .  

 12   24   

4.1   12  35  24  
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 pH, COD  TSS  7.22, 78 ./ .  18 ./ .  
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 pH, COD  TSS  7.54, 92 ./ .  21 ./ .  

 

 



 

 

 

36

 

 4.1  

 2 . ./  
 

 

 
 

1 
UASB  

 

  
3 

 

 

 12  

pH 5.61 7.51 - 7.91 -  5.5-9.0 

COD 2,184 935 57.19 268 71.34 mg/l 120 (400)2 

TSS 824 131 84.10 79 39.69 mg/l 50 (150) 2 

 24  

pH 5.61 7. 76 - 7.22 -  5.5-9.0 

COD 2,184 216 90.11 78 63.89 mg/l 120 (400)2 

TSS 824 84 89.81 18 78.57 mg/l 50 (150) 2 
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pH 5.61 8.11 - 7.33 -  5.5-9.0 

COD 2,184 634 70.97 172 72.87 mg/l 120 (400)2 

TSS 824 127 84.59 71 44.09 mg/l 50 (150) 2 

 24  

pH 5.61 7. 72 - 7.54 -  5.5-9.0 

COD 2,184 348 84.07 92 73.56 mg/l 120 (400)2 

TSS 824 77 90.66 21 72.72 mg/l 50 (150) 2 
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pH 5.61 7.67 - 7.42 -  5.5-9.0 

COD 2,184 684 68.68 178 74.27 mg/l 120 (400)2 

TSS 824 112 86.41 76 32.14 mg/l 50 (150) 2 

 24  

pH 5.61 7.54 - 7.34 -  5.5-9.0 

COD 2,184 199 90.89 113 43.22 mg/l 120 (400)2 
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 UASB   

1.       4.0 . ./  

2. COD                3,000 ./ . 

3.  COD (sCOD)              2,500 ./ . 

4. TSS                   500 ./ . 

5.  =  90 

6.             1   

  

 

1.  

1.1  ssCOD  

   ssCOD =  500/3,000 =  0.17 

1.2  UASB  
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2.4  

  

L 4.032
HRT 24.192

Q 4 / 24
  . 

 

 .1  UASB  30OC 

 COD  80-90 

 ( .COD/ . .- ) 

 

( .COD/ .) 

 COD 

  

UASB 

 UASB 

 TSS 

 

 UASB 

 TSS 

 

1,000-2,000 0.10 – 0.30 2 – 4 2 – 4 8 – 14 

 0.30 – 0.60 2 – 4 2 – 4 8 – 14 

 0.60 – 1.00 * * Na 

2,000-6,000 0.10 – 0.30 3 – 5 3 – 5 12 – 18 

 0.30 – 0.60 4 – 8 2 – 6 12 – 24 

 0.60 – 1.00 4 – 8 2 – 6 Na 

6,000-9,000 0.10 – 0.30 4 – 6 4 – 6 15 – 20 

 0.30 – 0.60 5 – 7 3 – 7 15 – 24 

 0.60 – 1.00 6 – 8 3 – 8 * 

9,000-18,000 0.10 – 0.30 5 – 8 4 – 6 15 – 24 

 0.30 – 0.60 * 3 – 7 * 

 0.60 – 1.00 * 3 – 7 * 

*  UASB  

 : Lettinga  Hulshoff Pol (1992) 
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 UASB 

  

1.         4 . ./  

2.  80 

3. BOD5          2,400 ./ . 

4. BOD5               480 ./ . 

5.  BOD5                  20 ./ . 

6.   25OC 

  

   Eckenfelder  
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   .3  50 ./  
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 .3   
 

 

( ./ . .- )  

( ./ ) 

 

( ./ ) 

0.25 10-30 200  
0.50 15-45 200  
1.00 30-90 300  
2.00 40-120 400  
3.00 60-180 600  
4.00 80-240 800  

:  Metcalf&Eddy (2003) 
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2.  Timer  SBR 

3.  Timer  SBR  

4.  Timer  1  SBR 

5.  Timer  2  SBR 
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.3   Timer Panasonic TB 178K 
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2.  Timer  1 

3.  Timer  2 
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 Spectroquant colorimeter 

Picco COD  Merck   

  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  .1   

   

1.  

(pH value) 

5.5-9.0 pH Meter 

2.  (TDS  Total 

Dissolved Solids) 

  3,000 / . 

 

 

 5,000 ./ . 

 

 (Salinity)  2,000 ./ .  

 5,000 

. . 

 103 -105 C 

 1  

3.  (Suspended 

Solids) 

 50 ./ . 

 

 

 150 ./ . 

 

(Glass Fiber Filter Disc) 

4.  (Temperature)  40 C 
 

 

5.    

6.  (Sulfide as H2S)  1.0 ./ . Titrate 

7.   

    (Cyanide as HCN) 

 0.2 ./ .  Pyridine 

Barbituric Acid 

8.  

    Fat, Oil and Grease ) 

 5.0 ./ . 

  

 15 ./ . 

 

 

 

 

 

 

 

 

 

 



  .1 ( ) 

   

9.  

(Formaldehyde) 

 1.0 ./ . Spectrophotometry 

10.  

(Phenols) 

 1.0 ./ .  4-

Aminoantipyrine 

11.  (Free 

Chlorine) 

 1.0 ./ . Iodometric Method 

12. 

 (Pesticide) 

 Gas-Chromatography 

13.  (5   

 20 C 

(Biochemical Oxygen 

Demand : BOD) 

 20 ./ . 

 

 

  60 ./ . 

Azide Modification  20

C  5  

14.  (TKN  

Total Kjeldahl Nitrogen) 

 100 ./ . 

 

 

  200 ./ . 

Kjeldahl 

15.  (Chemical 

Oxygen Demand : COD) 

 120 ./ . 

 

 

  400 ./ . 

Potassium Dichromate 

Digestion 

16.  (Heavy Metal) 

      16.1.  (Zn) 

 

 5.0 ./ . 

Atomic Absorption Spectro 

Photometry  Direct 

Aspiration  Plasma 

Emission Spectroscopy  

Inductively Coupled Plasma : 

ICP 

 

 

 

 

 

 

 

 



  .1 ( ) 

   

     16.2. 

 (Hexavalent 

Chromium) 

 0.25 ./ .  

     16.3. 

 (Trivalent 

Chromium) 

 0.75 ./ .  

     16.4.  (Cu)  2.0 ./ .  

     16.5.  (Cd)  0.03 ./ .  

     16.6.  (Ba)  1.0 ./ .  

     16.7.  (Pb)  0.2 ./ .  

     16.8.  (Ni)  1.0 ./ .  

     16.9.  (Mn)  5.0 ./ .  

     16.10.  (As)  0.25 ./ . - Atomic Absorption 

Spectrophotometry  

Hydride Generation  

Plasma Emission Spectroscopy 

 Inductively Coupled 

Plasma : ICP 

     16.11.  (Se)  0.02 ./ . - Atomic Absorption 

Spectrophotometry  

Hydride Generation  

Plasma Emission Spectroscopy 

 Inductively Coupled 

Plasma : ICP 

     16.12.  (Hg)  0.005 ./ . - Atomic Absorption Cold 

Vapour Techique 

 

 :   3 ( . . 2539)  
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