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ABSTRACT
Nowadays, municiple solid waste production and disposal are major problems around globe. Because of high COD content of organic solid waste, anaerobic digestion process can be used as a
treatment option. The fundamental aim of the anaerobic digestion process is to produce methane gas. In addition to CH4 production, VFAs are also produced during anaerobic digestion process.
VFA’s are used by many industries as raw material and currently produced from plant/fossil based industries. VFAs can also be produced from anaerobic digestion process as the sole product. As
such, this project was conducted for produce VFA’s from municiple solid wastes with the cheapest and easiest way. For this project, a leach bed reactor was installed and several experiments were
done. At the end of the project, a anaerobic digestion model 1 was modifed to exclude methane formation and the model was validated with the experimental data.

INTRODUCTION
Pathway of Anaerobic Digestion

Anaerobic digestion is a
process to break down
biodegradable fraction of high
COD containing material by a
consortium of microorganisms
in the non - existence oxygen
and this process cause
formation of biogas which
contains methane and carbon
dioxide.It occurs spontaneously
in some soils and marine
sediments and landfills where it
is generally named as
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Table 1. Initial Values for Parameters
Parameters
Water content
Total COD (g/kg)
COD/N/P
Organic Fraction of MSW (kg)
Temperature (C⁰)
pH
Carbohydrate (kgCOD/m³)
Protein (kgCOD/m³)

Initial Values
62.9 ± 1.1 %
332.8 ± 25.2
500/9/1
2
30
6.1
13
10

Initially carbohydrate and protein were fed to system which were inside the MSW and they
were utilized anaerobically and behavior was predicted according to model. Then maximum
subsrate utilization rate and half saturation constants of AA, PA, BA, VA were determined in
the model by trail and error by running for 15 days periods .

RESULTS
CH4 and CO2

Anaerobic Digestion Modelling No. 1
ADM 1 ( Anaerobic Digestion Modelling ) is a model to develope a generalised anaerobic
digestion process. It is a comprehensive study and include all steps of anaerobic digestion
process. At the end of model, it gives therotical results. In this project, MatLAB is used to
modify given model to eliminate methane production part.

MATERIAL AND METHOD
Figure 1. Model interface
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Figure 2 : Carbohydrate utilization according to ADM1

Figure 3 : Protein utilization according to ADM1
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Figure 4. Total acetate production respect to time
(Experimental and ADM1)

Figure 5. Total propionate production respect to
time (Experimental and ADM1)

CONCLUSIONS
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Model of experimental data was evaluated and the
substrate utulization rate and half saturation concentration
of butyric / valeric acid, propionic acid and acetic acid
utilization were modified in order to fit to model to
experimental data. However, H2 inhibition was observed in
the experiment which was not included in the model. As a
result, propionic acid and C4 accumulation was not
correctly estimated by the model.

