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|

|

', The purpose of this research was to study the application of a mathematic model for substrate removal of
|

SBR systerh. The study was designed to compare the predictive values from the model with the values from the actnal
|

cxpcn'mcnq' The model was derived from mass balance of semi-batch process during and after feeding periods. The
4 | 3

Monod cx;lbrcssion was used in the model. In the experiment, a high concentrated pineapple syrup from a certain

factory was}dﬂutcd together with other necessary macronutrients and used as influent. The experiment was divided into
I

two phascs.:At the first phase kinetic parameters were determined in order to apply in the model by using a completely
I

mixed acﬁvlitcd sludge system with varying sludge age of 3, 5, 9, 15 days. At the second phase, the filtered TOC and

MLVSS prdﬁles occuring in a cycle of SBR operation were monitored in order to compare with the predictive values
I

from the mdldcl. Each cycle period used in the SBR System Wwas 6 hours, consisting of fill period of 60 minutes, react

period of 21!b minutes, settle period of 45 minutes and draw period of 45 minutes. The influent volume was 4 litres per
cycle and th+ reactor volume at the end of fill was 10 litres.
|

EKincﬁc parameters from the first phase of the experiment were Y = 0,58 8. VSS/ g. TOC, K,=0.0524d",

K. =162 d":l, K, =29.63 mg. TOC/1. The derived model was tested and compared with results from the second phase

onstant after
the end of $11 These changes were concurrent between the actual experiment and the model. The changes of

of cxpcrimcnlp. It was found that the concentration of MLVSS was decreasing during fill period and fairly ¢
[

conccmmtiom: of MLVSS were affected mainly by the dilution of influent while the kinetic parameters expecially Y and
K, slightly aﬁ‘ected the changes. Filtered TOC from the actual experiment was increasing during fill period and was
decreasing uriu'l fairly constant after the end of fill. Experimental results showed that filtered TOC from the actual
experiment cy:;pccially during the fill period were much lower than values from the model, It was possible that the

substrate was ',‘uliljzcd faster in the semi-batch reactor than in the continuous system. This might be due to

the fact that

: I

semi-batch redctor had higher sub
|

strate concentration gradient, therefore the rate of growth of microorganism and the

rate of adsorpilion were consequently higher.
[
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1Y A ( sludge age ), U

BRI 5ﬂ§(ﬁ'm]‘ﬂ§,( effective sludge age ), oL
07939 ( ture growth yield ), ..

a3y ( observed yield ),  n./n.

fj"mmmﬁnlmqaqﬂium: (' maximum specific growth rate ), 34"

8a 1M A Tadunie ( specific growth rate ), 1™
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=1L /2, AL

Ej"mﬂmsii’s’msmmﬁqaqﬂﬁumz ( maximum specific substrate utilization

rate), U’

8013115 1¥A19919%158UNIY ( specific substrate utilization rate ),  T%
é"mmmﬁnimawa%w ( growth rate of microorganism ), .40 -3
6@151msx€1u1mqw§mawa§w ( net growth rate of microorganism ), nAL -3y

8RNI 1F1301913 ( substrate utilization rate ), 1.4 -T1

1IAIBVIYINT ( total cycle time )
nalunstiowsiudo ( &l time )
naTum a3 (react time )
R luNIaNALNou ( settle time )
narlumsszunehle ( draw time )

NNVDITTUZNN (idle time )
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BRIINT ¥ 501919 -
831N 3 1Feendiau =
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MIMIANIT01¥1S %
50UIYINT =
sranmlumsflewminds -
M lumainlgnim -
yaana lumsanazneu B
sranmumsszinoile =

LHZAN -
adad I -
fananug =
nanlunsdure =
nuniisuriaairanden =
uunAFvyHadule =
anugauauysaiveudulugadin =
Sundad =
msemsfvevamumetinmld -

a0 '
MIomnseramumaTainn il =

activated sludge

SBR system

fill and draw system
completely mixed activated sludge system
batch process
semi-batch process
kinetic parameter
Monod expression
mathematic model
substrate utilization rate
oxygen uptake rate
organic loading rate
substrate removal
cycle

fill period

react period

settle period

draw period

idle period

bulking sludge

selector

contact time

floc forming bacteria
filamentous bacteria
filament abundance
sludge blanket
biodegradable substrate
nonbiodegradable substrate
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= nitrification
A lunIninyu = denitrification
ANNITAIAD = steady state
NN 151 = detention time
sasnihdui = overflow rate
AN aad = sludge age
NIPAARND = adsorption
NSPANAY = absorption

I

nsruaumsdSuadusdudia contact-stabilization process

a 4
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substrate concentration gradient
09150 1¥ieue = equalizing tank
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