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Process	  reac4on	  for	  1	  mol	  PDO	  

	  
	  
	  
	  
	  

q-‐rate	  values	  are	  needed	  
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What	  determines	  q-‐rates?	  
Temperature	  
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qi	  =	  funcGon	  of	  (	  	  	  T,	  P,	  pH,	  	  

Very	  complicated	  kineGcs	  funcGon	  for	  qi	  

,	  cO2,	  cCO2,	  cNH4,	  cvitamins,	  ctrace	  metals,	  etc...	  cs	  	  	   )	  



Trick:	  single	  nutrient	  limi4ng	  nutrient	  medium	  
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qi	  only	  depends	  on	  cs	  (at	  constant	  pH,	  T	  and	  pressure)	  	  

cvitamins	  

qi	  =	  funcGon	  of	  (	  	  	  ,	  cO2,	  cCO2,	  cNH4,	  cvitamins,	  ctrace	  metals,	  etc...	  cs	  	  	   )	  

Limiting concentration 



Basics	  of	  limi4ng	  nutrient	  concept	  
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Basics	  of	  limi4ng	  nutrient	  concept	  
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Frac4on	  loaded	  transporter	  	  
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Hyberbolic dependence 



Hyperbolic	  	  qs	  func4on	  	  
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Excess	  regime	  
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Intracellular	  pseudo	  steady	  state:	  Flux	  coupling	  

Biomass	  μ(cs)	  	  

Product	  qp(cs)	  

CO2	  qCO2(cs)	  

•  Low	  intracellular	  metabolite	  concentraGon	  (10-‐2	  –	  10-‐6	  M)	  

Substrate	  

•  Short	  passage	  Gme	  (<1	  minute)	  

qi(cs)	  (i	  =	  O2,	  H2O,	  etc)	  

Black	  Box	  



See	  you	  in	  the	  next	  unit!	  


