Lecture 14

CE260/Spring 2000

Aerobic biological treatment

· Remove dissolved and colloidal material

· Transform chemicals into less harmful state

· Bacteria are primary agents 

· Some higher organisms protozoa, yeast and fungi 

· Dissolved oxygen in biomass may be quite low

· Can result in facultative bacteria

· Activated sludge process

· Mixed aeration basins - diffused air or impeller mix

· Biomass culture is called mixed liquor

· CFSTR (Figure 17.1)

· Microbes use substrate for mass and energy

· Results in lots of sludge to waste

· Cost of sludge processing/disposal

· Quality of sludge industrial/municipal metals

· Substrate removal and growth of biomass

· Recall the Monod equation
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· VSS - Volatile suspended solids

· Used as a surrogate to estimate active biomass - endogenous decay factors in so active biomass < VSS

· MLVSS

· Could use ATP but not practical from routine plant operations

· Temperature impacts of growth 

· Recall Arrhenius equation
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· 1 < ( < 1.8, for activated sludge ( ~ 1.04

· Growth of microbes and sludge production
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· rxp = production of VSS from substrate removal

· y = yield factor (mg VSS prod/mg substrate removed)

· system produces low BOD so we are in substrate limited mode therefore, the biomass is degrading itself

· rxe = endogenous decay rate (mg VSS/L-day)
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· Thus the net growth rate rx:
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· Typical values

· Y = 0.4 to 0.84 typically ~0.6

· ke = 0.004 to 0.10 typically ~0.06

· Can combine rx = yobsrs
· Sludge composition - cells type C5H7NO2 and C5H7NO2P0.074
· Most typical CMSTR (Figure 17.3)
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· XTO = TSS

· XTiO = inert TSS

· XVO = VSS

· Xa = active biomass

· Food:microorganiam ratio (F:M) = U
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· (d = hydraulic retention time

· Since Se << So U can be approximated by:
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· Sludge age (x = mass solids in aeration basin/solids removal rate
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· SVI - sludge volume index

· Measure of settleability and compatibility

· Method

· Settling column = 1-2 L, after time = 0.5hr to 1hr

· Measure volume of space occupied by 1gram of VSS
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· Low SVI sludge settles well, can estimate conc. of VSS and TSS in the recycle line
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· CMSTR w/ recycle

· Biomass mass balance
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· At steady state V=0

· If XVo << XVr ( XVe then:
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· Define sludge age ((x) mean cell residence time and also (T = residence time of sludge in entire system
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· Frequently the range is (x > 10x(d
· ke = endogenous decay rate

· Recycle rate

· Designer controls HRT and SRT in system, operator varies within design parameters 

· Consider mass balance cell around classifier
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· XVr/XV = measure of compatibility of sludge

· Solve the above equation for the sludge recycle r:
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· Substrate mass balance
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· If Monod is substituted for rs

[image: image18.wmf]1

2

4

0

2

2

=

-

=

+

-

=

-

+

-

=

=

-

+

-

-

-

-

=

+

-

a

KS

c

K

S

k

b

a

ac

b

b

S

KS

KS

S

S

kS

S

S

S

S

K

kS

o

o

d

e

o

e

e

o

d

e

e

d

e

o

e

s

e

q

q

q


· Determination of parameters for an activated sludge process (example 17.1)

· Rearrange eq. 17.15 to the linear Lineweaver Burke form:
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· Follow the example o find parameters (x, (d, So, Se and XV
_1018705001.unknown

_1018705517.unknown

_1018705879.unknown

_1018707455.unknown

_1018709713.unknown

_1018709959.unknown

_1018709484.unknown

_1018707307.unknown

_1018705757.unknown

_1018705266.unknown

_1018705412.unknown

_1018705101.unknown

_1018697315.unknown

_1018704697.unknown

_1018704858.unknown

_1018697411.unknown

_1018696985.unknown

_1018697166.unknown

_1018696738.unknown

