
ATTACHED	
  GROWTH/	
  
FIXED	
  FILM	
  



Microorganisms	
  developed	
  and	
  
grow	
  on	
  medium	
  

	
  
eg.	
  

Trickling	
  filter,	
  Bio	
  tower,	
  	
  
Rota4ng	
  Biological	
  Contactor	
  



Suspended	
  growth	
  





Trickling	
  Filter	
  





Rotary	
  distributor	
  
Uniform	
  hydraulic	
  load	
  on	
  filter	
  

surface	
  



Filter	
  medium	
  
Provides	
  surface	
  for	
  biological	
  
growth	
  and	
  voids	
  for	
  passage	
  of	
  

liquid	
  and	
  air	
  
Medium	
  commonly	
  used:	
  	
  

crushed	
  stone,	
  slag	
  



High	
  surface	
  
area	
  per	
  unit	
  

volume	
  

Low	
  in	
  cost	
  

High	
  durability	
  

High	
  porosity	
  



Underdrain	
  
system	
  
Support	
  the	
  

media	
  

Transport	
  the	
  
treated	
  

wastewater	
  and	
  
the	
  sloughed	
  
biomass	
  



Primary	
  
Clarifier	
  

AeraKon	
  
Tank	
  

Final	
  
Clarifier	
  

from	
  grit	
  
chamber	
  

Sludge	
  Return	
  

Excess	
  
sludge	
  

excess
sludge	
  

effluent	
  

Ac4vated	
  Sludge	
  



Trickling	
  Filter	
  



Opera4on	
  

Recycle	
  flow	
  (not	
  biomass!)	
  

Operated	
  in	
  series	
  

Followed	
  by	
  a	
  secondary	
  clarifier	
  



Disadvantages	
  
Large	
  land	
  requirement	
  

Varia4ons	
  in	
  effluent	
  quality	
  
Odor	
  problems,	
  filter	
  flies	
  

	
  



Bio-­‐
towers	
  
(essen4ally	
  
deep	
  trickling	
  

filters)	
  





PlasKc	
  medium	
  
Effec4vely	
  prevents	
  blockage	
  

Ensures	
  adequate	
  flow	
  of	
  air	
  

Deep	
  -­‐	
  small	
  area	
  



Filter	
  Media	
  



High	
  surface	
  area	
  per	
  unit	
  
volume	
  

Low	
  in	
  cost	
  

High	
  durability	
  

High	
  porosity	
  



Design	
  
Hydraulic	
  loading	
  
BOD	
  loading	
  

Eckenfelder	
  formula	
  (with	
  recircula4on)	
  
Temperature	
  correc4on	
  

	
  



Rota4ng	
  Biological	
  Contactor	
  
(RBC)	
  








