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2.1  

2.1.1  

    

  

  

  

   

2.1.2  

 4    

1)  (Cooling water)  

  40-60 

  

2)  (Wash water)    

    

3)  (Process wastewater)   

4)  (Miscellaneous wastewater)   (Condensate) 

    

     

2.1.3  
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2.1.4  

 3   

1)  (Physical Treatment) 

  

2)  (Chemical Treatment) 

 

3)  (Biological Treatment) 

  

2.1.5  

 

1)  (Primary Treatment)  

      

2)  (Secondary Treatment) 

 

3)  (Tertiary Treatment) 
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2.1.6  

    

   

1)  

       

 

  

 2.1 2   2.1 3  

2)  

 

 

3)  

  

  (  2.1 4) 

  

API (American Petroleum Institute) Separator (  2.1 5) 

  

  

 (Flotation) (  2.1 6)  



   

   2  
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 2.1 4  

 2.1 5  API (American Petroleum Institute) Separator 

 2.1 6  (Flotation) 
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2.1.7  

 

1)  ( ) 

2)      

3)  

4)    

5)  

   (Coagulation)  

(Precipitation)  (Neutralization)  (Ion Exchange) -  

(Oxidation-Reduction)   

(1)  

  

 

    (Coagulant)   (Aluminum 

Sulfate (Al2(SO4)3•18H2O)    (Floc) 

  

 

 2.1 7  

 2     

  

 (Flocculation)  
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(2)  (Precipitation) 

        

 

      

 (OH
-
)  

 

  

   

 

  Titration Curve  (Jar Test) 

 

(3)  (Neutralization) 

 

      

   

(4)  (Ion Exchange) 

  (Cation)  (Anion) 

   2    (Zeolite)  (Ion 

Exchange Resin)  

  (H
+
) 

 (Na
+
)    (Strong Acid Cation Resin) 

 (Weak Acid Cation Resin)  (OH
-
) 

 (Strong Base Anion Resin) 

  (Regeneration) 

 

 2  

-   Ca
2+

 Mg
2+

 SO4
2-
 Cl

-
 

       

-

  

  

 700 ./ .  

 



   

   2  

       2-8

(5) -  (Oxidation-Reduction) 

-   -  

   (Oxidant)  (Reductant) 

-   

 2.1-1  2.1-2 

 2.1-1  

  

  Sulfite, Sulfides, Ferrous (Fe
2+

) 

 (Cl2) Sulfide 

  Cyanide (CN
-
) 

 (ClO2) Cyanide, Pesticides 

Sodium Hypochlorite (NaOCl) Cyanide,  

Calcium Hypochlorite [Ca(OCl2)] Cyanide 

Potassium Permanganate (KMnO4) Cyanide, ,  

Permanganate (MnO4
-
) Manganese 

Hydrogen Peroxide (H2O2) Phenol, Cyanide,  Sulfur,  

 2.1-2  

  

Sulfur Dioxide (SO2)  

Sodium Bisulfite (NaHSO3)  

Sodium Metabisulfite (Na2S2O5)  

Ferrous Sulfate (FeSO4) 

 

Chromium (Cr
6+

) 

 

 

Sodium Borohydride (NaBH4) Mercury, Silver 

2.1.8  

  (Aerobic Process)  

(Anaerobic Process)  

( )  CO2  H2O     

 CO2 CH4  H2S  

    

1)  (Aerobic Process) 
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1.1)  (Activated Sludge Process) 

 

  

  

  

   

     

 

     

  

 

   (Excess Sludge) 

   2.1 7 

 

 2.1 8  

 

   

(1)  (Conventional Activated Sludge) 

 

  (Sludge Retention Time, SRT)  5 – 10  

 

 (Plug Flow) (  2.1 9)  (Completely Mixed) (  2.1 10) 

 

  

 

 



   

   2  
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 2.1 9  

 2.1 10  

 

(2)  (Extended Aeration Activated Sludge) 

 

 

1.2)  (Oxidation Ditch Process) 
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 2.1 11  

1.3)  (Aerated Lagoon) 

 

  

   MLSS 

 (  1,000 ./ .) 

 2.1 12  
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1.4)  (Sequencing Batch Reactor: SBR) 

 4-8  

  

 (  22 )  (  2 ) 

  (  2.1 13) 

 

 2.1 13  

2)  (Anaerobic Process) 

  

   

  

2.1)  (Anaerobic Ponds) 

 3-4  

  

 

2.2)  (Anaerobic Filter) 
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2.3)  (Upflow Anaerobic Sludge Blanket, UASB) 

 

  

  

  

 

 2.1 14  

3)  (Stabilization Pond) 

  

    

   

  

(1)   (Anaerobic Ponds) 

 

 

 

 

(2)  (Facultative Ponds)  

  

  

 1-2  
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(3)  (Maturation Ponds)  

  

 

 2.1 15  

 2.1-16  

2.1.9  (Disinfection) 

 3  

     

 (Sterilization)   ( ) 

   (Chlorination)  

(Ozone Disinfection)  

1)  
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 (Cl2)  (Ca(ClO)2)  (NaClO)  (ClO2) 

 2.1-3 

 2.1-3  

  

 

  100%  

  

  

  

 (Ca(ClO)2)  (  70%) 

   

  

 (NaClO)  12-15% 

  

 

 (ClO2)   0.35%  

   

 

2)  

    

   

 (   

15-20 kV)    

 (  30 )  
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2.1.10  

    

  

 

  

    

  

 

     

  (Activated Sludge)  (Oxidation Pond)  

2.1.11  

 

   

    

  

 

 

1)  

  

 

(1)  

(2)  

(3)  

(4)  

(5)  

(6)  

 

2)  

  AS-Built Drawing 
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3)  

  

  

 

(1)      

     

 

(2)     

 

(3)  

4)  

 

  DO meter, pH meter      

       

  

(1)  (Activated sludge) 

-  6.8 - 8.2 

-  

-  

-  2 ./ . 

-  SV30  200 - 400 ./ . 

-  MLSS  1,500 – 3,000 ./ . 

-  SVI  80 – 120 ./ . 

-   

(2)  (Oxidation Pond) 

-  6.5 – 7.5 

-    

-  

-  5 – 20   

(3)  (Aerated Lagoon) 

-  6.5 – 7.5 

-  

-  
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-  2 ./ . 

-  

(4)  (Anaerobic Filter) 

-  6.5 – 7.5 

-  

-  

-  

-  

-  

 

2.1.12  

   

   

 

1)   

(1)     

(2)  

(3)  

(4)  

(5)  

(6)  

2)   

  

   

(1)  BOD, COD, pH, SS, TKN, TDS  

 

(2)  DO, MLSS, MLVSS, SV30, SVI  

(3)  F/M, BOD : N : P : Fe   

3)     

  

   (Protozoa)  (Cilliate)  

 (Rotifers) 

  (Filamentous Microorganism) 
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1)  (Activated Sludge, AS)  

 

 1     2 – 3  

 1  

   

(1)   pH, 

COD, BOD, SS, TKN  TDS  

(2)  DO  1-2 ./ . 

(3)   MLSS  MLVSS 

 

(4)   

    

 

(5)   

   

(6)    

  

(7)    MLSS  MLVSS 

   

(8)   MLSS  MLVSS 

   

(9)   2  

./ .   

 

2)  (Oxidation Pond)  

(1)    pH, COD, BOD, SS, 

TKN  TDS  

(2)    

 

(3)  pH  6.5 – 7.5 

(4)  
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3)  (Aerated Lagoon) 

(1)    pH, COD, BOD, SS, 

TKN  TDS  

(2)  2 ./ .  

(3)   

4)  (Anaerobic Pond) 

(1)    pH, COD, BOD, SS, 

TKN  TDS  

(2)  

(3)   

(4)  pH  6.5 – 7.5 

5)  (Anaerobic Filter) 

(1)    pH, COD, BOD, SS, TKN  

TDS  

(2)  50 – 500 ./ . ( ) 

(3)  pH  6.5 – 7.5 

(4)    

(5)  

2.2  

 (Air Pollution)  

    

  

   (SPM)  (Pb)  (CO) 

 (SO2)  (NOx)  (O3) 

2.2.1   

 2   

1)  (Particular matter)   ( ) 

 

 

  US.EPA. (United State Environmental Protection Agency) 

  2   
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(1) PM 10   2.5-10    

-    (Asthma)  

  10 ( . . 2538)  

  24  PM 

10   0.12 mg/m
3
 

(2) PM 2.5   2.5     

   PM 2.5 

 US.EPA.  24  PM 2.5 

  0.065 mg/m
3
  

2)  (Gas and Vapor)  

     

 5    (CO)  

 (SO2)  (NO2)  (O3)  (Pb) 

2.2.2  

 

 

1)     

    

  

 

2)    

     

   

3)      

 

4)   

2.2.3  

  

  

 

   (Performance)  
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1)  (Gravity Settlers) 

   (Gravity Settling Chambers) 

   

  (Pressure Drop)  

   (Chamber) 

    40-60  

 (Precleaner)  

 (Postcleaner)  

 2.2 1  

  

  

  

 

 

 Fouling   

 

  

(1)  

(2)  

(3)  Fouling  

2)  (Cyclone) 

 

 (Vortex)  

 Vanes   (Inertia) 
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  10   

(Precleaner)  

 2.2 2  

 2.2 3  ( )  ( )  
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 2.2-1 

 2.2-1  

  

    

 

 (Visible Emission)   

 (Fugitive) 

 

  

 

 (Air Infiltration) 

 (Hopper) 

 (Solid Discharge Valve) 

 

 

 

 

 (Static Pressure Drop) 

  

 

 

 

 

  

 

 

 

3)  (Wet Collectors or Scrubber) 

  

  

 3      
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  0.3 

   

(Baffles)   3   

(1)  

(2)  

(3)  ( )  

 

 

 2.2 4  

 2.2 5  Cross Current Flow 
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 2.2 6  Counter Current Flow 

  

    

  

 

 2.2-2 

 2.2-2   

  

   

 

  (Visible 

Emission)   

 (Static Pressure Drop) 
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-  (  pH) 

 

-  

 6  10 (

)  

-   6 

 

  

  

-   10 

 

 

 

    

 

(Demeter)   

 

  

   

 

 

 

4)  (Bag Filters) 

 

  

  (Woven Fabric)  (Felted Fabric) 
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   0.1   0.2–

0.5    

 

 2.2 7  

    

 (Electrostatic Precipitators, EP)  

     

    

   

  

  

 2.2-3 

 2.2-3  

  

   

 

  (Visible 

Emission) 
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 (Fugitive) 

 (  Reentrainment ) 

 

 (Fugitive) 

  

 

 

  ( ) 

 

  

 (Static Pressure Drop) 

    

 

  

 (Air Infiltration) 

 

  (Hopper) 

 (Solid Discharge Valve) 

 

 

 

  

 

 

 

  

 Pulse Jet 
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(Fitting)  

 

 

5)  (Electrostatic Precipitators, EP) 

  

  

 EP  1 

  99.5 %   

 EP   

 (Boiler)       

     EP  3  

 

(1)   

 

  

  

   (Corona) 

 

(2)   

   

 Migration velocity   (Drag 

force)  

 

 

  

   Adhesive  Cohesive 

 

(3)  EP   

  (Rap) 

 (Vibration)    
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EP  (Dry EP) 

   (Wet EP) 

 

 2.2 8  

   (0.1 ) 

 (99%)   

  Tar Mist   EP  

    EP  

 

  

  2.2-4 

 2.2-4  

  

   

  

( Transmissometer)   ( Transmitter)   

Retroreflector 

  (Visible Emission) 

 

  

  (Puff) 

 

  

(Puff)   Transmissometer 

Strip Chart  (Spike) 

 (Average Opacity) 

  (Soot Blowing) 
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(  (Plume)  

) 

Detached Plume  

 

 

  

 80%  

 

 

 (Air Infiltration) 

 

(Hopper)  (Solid 

Discharge Valve) 

 Rapper Shaft 

 

 EP 

 

 

 Span 

Transmissometer 

 Transmissometer 

 

Transmissometer  

 

 

 Transmissometer Strip Chart  Transmissometer 

Strip Chart  Transmissometer Strip Chart 

 

 

  

 Transformer-Fectifier  Transformer-Fectifier 

 Transformer-Fectifier 

 

   

2.2.4  
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1)  

2)  

3)   

 

4)  

 

 3  4    

  3  4 

  3   (Adsorption)  (Absorption)  

(Incineration) 

6)  (Adsorption) 

 

  Adsorbate   adsorbent  adsorbent 

  Activated Carbon 

 2.2 9  (Activated Carbon)  

  

 

 Adsorbate  Adsorbent  

 (Regeneration)  Adsorbate 

   

   

 

   

     

, Rendering Plant,   
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  2.2-5 

 2.2-5  

  

   

 

 (Static Pressure Drop) 

  

 

 

 

  

 

(Channeling) 

 

/

  

 

 Breakthrough  (

) 

 

 /  

 

 

 ( )   

 ( ) 
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7)  (Absorption) 

  Wet Scrubber  

 

 

 (    ) 

 (   )  

 

   

 2.2-6 

 2.2-6  

  

   

 

 

 (Visible Emission)  

 

 

(Static Pressure Drop) 

 

 

 

 

 

  

 

 

   /  

 

-  

 

-   6  10 

( )  
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 -  

 6   

 

  

 

 

(Demister) 

 

 

8)  (Incineration) 

  

 

 

   2   1)   Thermal Incinerator   

2) Catalytic Incinerator  Thermal Incinerator  

  

1)   

 

 650-800 
o
C  1,200-1,500 

o
F 

 0.3-0.5  
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 2.2 10  

2)    

  

 

 2.2 11  

  

2.2-7 

 2.2-7  
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 By Pass  By Pass 

 

 

 

 

 

 

  

 

2.3  

2.3.1  

  

    

  2   

1)    

  2   

 . .2548  

(Ignitable substances)  (Corrosive substances)  (Reactive 

Substances)  (Toxic Substances) 

 

2)    

2.3.2  

 

  

 . . 2548  

1)   

(1)  90  

   .1 

 

 . . 2547 
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(2)   

   

   

. . 2545  

 

(3)    

  3  

 

(4)  

 

 4  

  4  

17  21  24  

(5)  

 

  

(6)  

 

(7)   (Liability) 

    

 

 

(8)  .3   1 

 

(9)   

  

2)   

(1)    

. . 2547 

(2)    . . 2545 

(3)  .4   1 

  

(4)  (Liability)  
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3)  

(1)

 

(2)

 

  

(3)    

 . . 2545  

 

(4)  (Liability)  

  

(5)

  

 

 3   

(6)    

    

  

  . . 2545 

  

(7)    

   3  

  

 

   2.3-1 

 2.3-1  

    

 90  / 

(  .1) 

  

 /  / 

 /  / 

 / 

(  .2) 

  

 / / / 
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 (Liability)   

 

  

 

 

 (Liability)  

 

 

 

 3  

/  / 

 

/  / 

 / (  .3) / (  .4) / (  .5) 

 

4)  

 

(1)  

 . . 2535 

(2)

 

(3)   

  

(4)  

   

(5)

 

 2.3-1   
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2.3.3  

   . . 2548 

 19   

1)  01   

 

2)  02    

     

3)  03    

   

4)  04    

5)  05   

 

6)  06    

7)  07   

8)  08     

     

9)  09  

10)  10  

11)  11    

  non-ferrous, hydro-metallurgy 

12)  12    

  

13)  13    

14)  14    

 07  08 

15)  15     

 

16)  16    

17)  17  

 

18)  18  
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19)  19    

  

2.3.4  

   2   

1)  (Characteristic)  5   2 

   . . 2548  

 (Ignitable Substances) 

 (Corrosive Substances) 

 (Reactive Substances) 

 (Toxic Substances) 

  

2)   

  . . 2548  19  

  6  (  2.3-2)  

(1)  2     

(2)  2    

  

(3)  2      05 07 01 

  (05) 

 (07)  (01)  

 

 2.3-2   

   . . 2548 

 6  HA (Hazardous Wastewater-Absolute 

entry)  HM (Hazardous Wastewater-Mirror entry) 
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 2  HM 

 2 (  2.3-3) 

   . . 2548 

 

 2.3-3   

   . . 2548 

2.3.5

 

  

 

 (Internet) . . 2547  

1)  

  

 

 

2)

  

3) /    
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 2.3-4  

 

 

1)     

http://iwmb2.diw.go.th/documents%5CManual_wg.pdf 

2)  

http://iwmb2.diw.go.th/documents%5CManual_wd.pdf 

2.3.6  

    

 

 

 

  . . 2547  
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 6 /  

  

1)

 02 

 

 02  3   03  

15   

2)  01 04 05  06 

 

3)

 04 

  05  3   06 

 01  15  

 

 

 2.3-5  



   

   2  

       2-47

 

 3   

  02   06 

 15  

 45   

 (Exception Report)  

 

   

  15 

  (Discrepancy Report)  

 (Unmanifest Report) 

 15  

 (Annual Report) 

 1  

2.3.7  

  2   

  

1)  

  ( )  

 “ ” 
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 2.3-6  

2)  

   

 

 

  

 :   

 

 

/   
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 3  

 

    

  

 

  

   

-    

-  

  

 ( )  

   

 

  

 Lugger Box 

 

 Roll off Box  

 

  

 Intermediate Bulk Containers (IBCs) 

  

 Big Bag  

 

 2.3-7  
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 200  

 

 2.3-7 ( )  

2.3.8 /  

   . . 2548  

 (Liability)   

  /

  

1)  

(1) /    

-  ( .4) :   

 101, 105  106   

 

-  (EIA)  

 

-  

(2) /    Facilities  

- /   ( ) 

- /   

- /   

(3)   , , 

/   

2) /   

(1)  101 105 106  

(2)  ( .4) 

-    1 

-   2 
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