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Safety note

* In this experiment you work with
live cultures and combustible gases

» Be sure to wear protective
goggles and always disinfect
your hands after completing the

experiment!




1. Fermentation



1. Fermentation

1.1  Fill 90% of the available volume in the
fermenter with inoculum (liquid substrate) and

close the fermenter gas-tight.
> The inoculum consists of fruit waste with living
microorganisms.




1. Fermentation

1.2. Adjust the temperature of the fermenter to 37°C.
Set the agitator at 200 revolutions per minute.
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1. Fermentation

1.3 Add glucose so that its concentration at the
beginning of the fermentation is 10 g/I.




ATTENTION!

The biogas production works only
under anaerobic conditions, that is the
fermenter must be closed gas-tight!




Measure the concentration of glucose
at the beginning and during the
fermentation every 30 minutes.



2. Quantitative

determination of biogas
X .




2. Quantitative determination

of biogas

2.1 Connect a gas syringe gas-tight to the
fermenter.




2. Quantitative determination of
biogas

Check the gas-tightness by pulling on the
plunger of the gas syringe.




On the gas syringe, read the increased
volume of biogas every 30 minutes
and put the data on the graph.






Test the produced biogas on
flammability by blowing a small
amount of biogas from the syringe
Into the flame of the burner.


Feuerprobe.mp4

3. Qualitative determination of

3.1 Quick flammability test
» Check the produced gas on flammability

Film
1. Biogas flame

2. Tip of the syringe

3. Flame


Feuerprobe.mp4

3. Qualitative determination of

3.2 Chemical reaction of CO, with soda lime

1. Gas syringe |

2. Soda lime

3. Gas syringe |l



3. Qualitative determination of

Rinse the biogas purification apparatus with helium.

Take 100 ml sample of biogas from the gas syringe on
the fermenter.




» Transport 100 ml of
biogas 5 times slowly
through the U-tube
until the volume stays
constant.

40% loss
» Read off the volume
of CO, which was
bound from the gas
syringe scale.




» Complete the following reaction equations:
NaOH + CO, >

Ca(OH), + CO, >



3. Qualitative determination of

3.3 Gas chromatography




» Inject 0.5 ml of the produced biogas mixture
Into the gas chromatograph and evaluate
the gas chromatogram.



3. Qualitative determination of

3.3 Gas chromatography
3.3.1 Separation conditions

» CO,and CH, flow with helium as mobile phase (carrier gas)

through the column.
» The column contains as stationary phase silicone oil and is

therefore non-polar.
» CH, is more polar than CO, and remains therefore shorter in

the column.

)
Animation


Animation GCnnneeeu.pps

3. Qualitative determination of

3.3.2 Start the computer programme AK Analysis.

AK Analvtik 11 "Start | ndoccinn Favnritan Avesertan  Hinsofiaen

Analytik 11

- Simullieren
von Mecgsrei

AK Analytik 11 - (C) 1995-2013 by AK Kappenberg
Lizenziert fiir Johanna-Wittum-Schule Pforzheim




3. Qualitative determination of

3.3.3 Detection

> Gases have different thermal conductivity. , ..

» The detector filament changes its temperawre
because of the gases which are passing across it and
their different thermal conductivity.

» The conductivity of metal is dependent on the
temperature, the warmer the metal, the less
conductive it becomes.

» This voltage change is recorded and displayed as a
peak.


F:/EDGARD/Datafrisch/Prinzip der Detektion - Kopienn.ppsx
Prinzip der Detektionggg.pps

3. Qualitative determination of
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3. Qualitative determination of

A 1. Evaluation
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2. GC manual
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3. Qualitative determination of

AK Analytik 11 g, Messung  Favoriten [ AUsWerten | Hinzufiigen Neues Projekt|v | - '@ %

A
GC-Hand-  GC-auto-  GC-Tabelle GC-Basislinie  GC-Hand-  GC-auto-  GC-Tabelle
Integration Integration Integration  Integration

urnrechnen

GC-Intensitat Weitere ¥

GC-Intensitat

GCIl  05/2/2015 15126159

GC-Intensitat [-]

3. Peaks evaluation
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3. Qualitative determination of

Gaschromatogramm

Aktuelles Gaschromatogramm

Nr. ‘Name Retentionszeit Fl'éche| R—Korrfaktor| Gehalt in %
1 Peak 1 34,0 208,59 1,00 78,94
2 Peak 2 47,5 55,65 1,00 21,06

Peak beschriften ‘@ Peak dndern ‘ Peak lgschen

| f Gewahlten Peak dbernehmen |

Referenz Peaks

Nr. \Name \ Retentionszeit\ Fléche| R-Korrfaktor| Gehalt in %
Methan 60,0 2,00 0,55 0,24
Ethan 65,0 5,00 0,85 0,93
Propan 80,0 200,00 0,95 41,73
Methylpropan 120,0 50,00 1,00 10,98
n-Butan 150,0 200,00 1,05 46,12
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