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B EHIIEH
(Oxygen Transfer )

—. Introduction

« Supplying oxygen to aerobic cells has always
represented a significant challenge to fermentation
technologists. The problem derives from the fact that
oxygen Is poorly soluble in water.

— The solubility of Sucrose is 600 g.I-1.
— oxygen at4° C in pure water is only 8 mg.I-L.

 Satisfying oxygen demands can often constitute a large
proportion of the operating and capital of a industrial
scale fermentation system.
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— . The oxygen transfer process
1, The oxygen transfer process

Bubble _
Boundary Slime
Layer . Bulk medium haundary
. Iayer
" / Celular
floc or slime
Ar @
bubble
" Cell
o ,
Gas-liquid - \
interface ;

If only suspended cells are involved and if the level of mixing in
the bulk liquid is sufficiently high, then the rate limiting step in
the oxygen transfer process is the movement of the oxygen
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3, The oxygen transfer model

* When bulk mixing levels are high and suspended cell cultures
are involved, the rate limiting step in above process will
generally be the diffusion of oxygen through the bubble
boundary layer (Step 3).

o Therefore, it is possible to use the interphase oxygen transfer
equation to describe the oxygen transfer rate (OTR):

OTR = d_C:
dt

k.a(C -C,)

C, is the concentration of oxygen dissolved in the bulk liquid
K, Is the mass transfer coefficient for the bubble boundary layer
a Is the interfacial area per unit volume

C” is the concentration of oxygen in the bubble boundary layer.
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3, Oxygen transfer coefficient
(k, ) and interfacial area (a)

* Because It not possible to accurately measure
the total interfacial area of the gas bubbles (a),
k, and a are combined into single term, referred

to K, a.
* The K| a represents the oxygen transfer rate per
unit volume.
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4, The balance between OXYGEN
DEMAND and SUPPLY

Uptake rate: v =Qo,X

supply rate: ~ OR =<=-kaC'-C))
When OTR= v, K,a= Qo,X/(c™-c,)
When OTR > vy, ¢, !

When OTR< v,c, |

If v isaconstant, Ka t,c, 1
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Temperature(°C)

Henry's constant (atm.mg™.I)

25

0.0258

35

0.0299
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(2) UL o

o FRAHEHIAFAERRAR T S RIS .

[NaCl] (M) C using pure oxygen at 25°C
0 40.32
0.5 34.24
1.0 28.48
2.0 22.72
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