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Automatic addition of glucose and ammonium to an alcohol distilery wastewater and the control of them at low
concentration were tried to efficiently increase the cell concentration of a bakers yeast cultivated in that wastewater. Added
glucose was indirectly controlled to less than 116 mg/L by a method which used DO as control parameter. Ammonium was
automatically measured and controlled within the range of 7.0~27.7 mM by a homemade on-line system which adopted FiA
as measurement method. Maximum specific growth rate and biomass yield to glucose were 0.21 hr' and about 0.78 a/g,
which were significantly increased values in contrast to those of an experiment without ammonium control. Biomass yield to
ammonium was 11.3 gfg. Cell concentration could be increased from 2.6 g/L to 18.5 g/L by the addion of glucose and

ammonium.
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Figure 1. Schematic diagram of experimental apparatus for the
automatic addition of glucose and ammonium into fermenter.
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Figure 2. Flow-through cell and ammonia electrode.
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Measure ammonia concentration
CALL AMMCON

Is
AMMCON > 156mM
?

No

Calculate the amount of (NH4)2S04
added to the media and feeding time

I

Feed (NH4)2S04 solution into fermenter

|

Figure 3. Flowchart of main program.

SuB AMMCON

Measure peak-height(mV) of standard solution-1
CALL ST1PK

Yes

Measure peak-height{mV) of standard solution-2
CALL ST2PK

Measure peak-height(mV) of sample
CALL SMPK

}

Calculate ammonia concentration of sample based on the
peak-heights of standard solution-1, standard solution-2 and sample

Figure 4. Flowchart of subprogram for measuring ammonium conce-
ntration.
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Figure 5. Relationship between ammonium concentrations and their
peak heights.
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| Tum on the pump and fill the solution in sample loop |

[ Put injection valve to INJECT position |

Tum off the pump

| Shut off the solution selection vaIveI

|

Detect peak-height (mV) by tracing
the voltages from ammonia meter
CALL PEAK

Figure 6. Flowchart of subprogram for getting peak-heights of
standards and sample.
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SUB PEAK

Read smoothed voltage
CALL SMOOTH

P1 = votage

I ICALL SMOOTH ] lq-———

Is Yes

P1 > voltage

Figure 7. Flowchart of subprogram for getting peak voltage by
tracing the decrease of voltage signas.

SuB SMOOTH

] Read output voltage of ammonia meter}¢_

| DAT(A%) = voltage |
A% =A% +1
Is
A% = 10000
?
Yes
Calculate the average voltage from the stored data

Figure 8. Flowchart of subprogram for smoothing voltage signals
from ammonia meter.
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Figure 9. The cultivation of a baker’s yeast in alcohol distillery
wastewater by the automatic addition of glucose and ammonium
(Ammonium was added from the beginning as (NH4):SOs, and was
measured and controlled by on-line FIA. Glucose was added from
7.8hr and controlled by using DO as control parameter).
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