CSTR with COD consumption, cell growth and decay

Q) SSO: |

XBo

—_— Q) SS: XB

Va SS)
XB

Q=10,000 m’/d

Sso = 400 g/m’ COD

XBO =0

Y = 0.6 g-cell COD/g-COD
foo=1d"

b=0.14d"

Ks =50 g/m’ COD

Analysis
Steady state mass balance on cells
Vrxg = QX3p
rxg = (L —b)Xp
(L —b)Xp = Xp/1

l/t=pn-b 1
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rearranging EQUATION 2:
K., (1+b7)

Z,Zn'—(l+bz') 3

note that mass balance on cells produces relation for substrate
COD in terms of kinetic and reactor parameters

also, Sg is not dependent on Sqg
other relations:

Tmin 18 detention time associated with cell washout, at washout, no
cells and no COD consumption, Sg = Sgo

K J(A+bT . )
InlIl - (1 + b Il’llIl)

Sso =

rearranging
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Sqmin Indicates the minimum substrate concentration which will
sustain cell growth greater than loss from decay, corresponds to
maximum substrate removal, the maximum detention time, and the
minimum growth rate

- = min b — 0

Tmax
and

lvlmin = b
and
IZI(SS min) —
(KS + SS min)
rearranging
Kb
SSmin - A—S 5
(1—b)

steady state mass balance on substrate
QSso —QSs +Vrs =0
SSO _SS + Trg = 0

(SSO B SS)

T
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substituting: s Y into mass balance
X _ Y (S SO S S)
B =
HT

from equation 1: 1/t=p—band p= 1/t +b

Y(S50 —Ss) _ Y(S50 —S5)

X. =
T

for this system, mass balance on substrate produces relation for
cell concentration

where

_ K,(1+b7)
S hr—(1+b7)

Cell growth and substrate consumption are coupled.



