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Abstract: The use of renewable energy is one of the mosbiitapt issues which are to be solved nowadayseimgémeral
context of increasing energy demand. A possiblati&nl to this problem is using residual materialgptoduce biogas, a
biofuel commonly used in firing processes to prauweat and energy. The present paper presents la stake
comparative experiment designed to show the patleafi municipal wastewaters and agricultural realduaterial in
terms of biogas quality and quantity. The smallesaastallation used for testing is located at khechanical Engineering
Faculty, Politehnica University Timisoara. Conchrss will be traced relative to the obtained resimtsrder to determine
the possible applications of the produced biogas.
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1. Introduction 2. Experimental

Anaerobic digestion is a technology that allows the 2.1. Substrate choices and general information
conversion of wastes into energy. The end producaliled regarding the used materials
biogas — a mixture of CH4 (55 — 75% vol.), CO2 5
45% vol.) and traces of H2S, NH3, N2, etc [1-3]. The materials used were:
Biogas produced from anaerobic digestion of organicsubstrate 1: 400 — 500 gr two row barley inseme8lL of
materials is used to generate heat, electric powbiofuel residual water from Timisoara treatment plant;
[4, 5]. - substrate 2: 400 — 500 gr cereal mixture compdsed
Another final product of anaerobic digestion is thel0% wheat, 40% corn and 20% sunflower husks indénte
digestate — a material rich in nutrients as: nimmg 5L of residual water from Timisoara treatment plant
phosphorus, potassium, magnesium, sulphur — frélyuen  During the anaerobic digestion process there wete n

used in agriculture as fertilizer [6, 7]. used any inoculums, catalysts or other enzymes for
Different sorts of organic wastes are suitable foincreasing the quality or quantity of the produbgabas.

anaerobic digestion: agricultural biomass, municgdid The following characteristics of each substrate ewer

wastes, industrial wastes, etc.. measured: the hygroscopic moisture content, the ash

One of the byproducts in waste treatment process ésntent, the mean calorific value, the carbonogin and
sludge. The techniques used to improve biogas ptmdu volatile content. The determinations were made wting
by anaerobic digestion of this substrate are utrs to the following standard methods:
treatment, ozone oxidation, acid treatment, alkalin- EN 14774 — Solid biofuels — Determination of ntois
treatment and heating process [8 -15]. content — Oven dry method (parts 2 and 3) [19];

Another way to increase the efficiency of the pesce - EN 14775 - Solid biofuels - Determination of agintent
is to make the simultaneous digestion of two or enorf20];
substrates. Agricultural biomass, like crop resgduwr - EN 14918 - Solid biofuels — Determination of aélo
degraded agricultural plants, is very appropriaseca- value [21];
substrate [16-18]. - EN 15290 — Solid biofuels — Determination of majo

Therefore, the aim of this study is to investigdte elements [22];
performance of anaerobic co-digestion of differenrt EN 15104 — Solid biofuels — Determination of tota
degraded cereals and wastewater from a treatmant plcontent of carbon, hydrogen and nitrogen — Instniaie
located in Timisoara city, Romania. The experimemse methods [23];
performed in batch conditions. - EN 15148 — Solid biofuels — Determination of ttomtent

of volatile matter [24].
All analyses were performed in duplicate.
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2.2. Experimental set-up moisture content, ash content, gross and net &alwdlue,
volatile matter content, carbon content, nitrogemtent,

The fermentation process was held for 30 days, atamd hydrogen content. The corresponding values are

constant temperature (between 35 and 37 °C), ierdi presented in table 1.

observe the pH evolution, the quantity of biogasdpiced The values listed in table 1 suggested that the

and its composition in terms of Gldnd CQ percentages. properties of two row barley and cereal mix sultegaare
During the process a solution of 20% Ntdas used closer one to each other. In light of the fact thia¢

in order to correct the pH values. properties of raw materials influence the effeatess of
The pilot plant used for producing biogas fromanaerobic digestion, we can expect to similar kEoga

biomass through anaerobic digestion is presentdigjume  production.

1. The time variation for pH is presented in tablelt2.
The components of the small-scale installation &re: can be observed that during the process, the tmgthged

— thermal glass reactors with a total volume of ésked for with a relatively high pH value and, with the help pH

dark fermentation; 2 — magnets positioned at theoboof corrections, they were maintained in the range87ddring

the glass vessels used for magnetic stirring of ubed the fermentation period.

material suspensions; this system allows also theual During the tests, the produced biogas was measured

stirring / agitation; 3 — device used for heatinge t both in terms of quality and quantity.

suspension inside the reactors; 4 — thermocoupdd for

temperature control; 5 — system for sampling and pH

correction of the suspensions; 6 — syringe used fdABLE 1. Main parameters of substrates used in the anaerobic

sampling and pH correction system; 7 - pH contrslle digestion process

connected to pH sensors placed inside the reaictansler

to determine in real time the pH value of the saspm; 8

Residual water from

— temperature controller connected with the theonptes; Biomass T‘ggr'lzow Crigim Timisoara treatment
9 — gas bags with a total volume of 2 L dedicated f y plant
sampling the obtained biogas from the fermentatiopMoisture contentl 147 10.7 5.85
process. (db) [%]
. Ash content (db)
The gas analyzer used to analyze the biogas was| a [%)] 2.22 1.53 36.2
DELTA 1600 S IV type, which allows the determinatiof Net calorific
S " 16763 16820 14000
methane and carbon dioxide composition up to 10§% b _value (db)[J/g]
volume. Carbon
content[%] 40.1 40.7 32
i i Nitrogen content
3. Results and Discussion [%] 1.38 1.16 5
_ S _ C\é?]'taetr'l'f(dm;“[f/r] 82.4 84.9 37.9
Before starting the anaerobic digestion experiments 2

the two agricultural materials and the residualenatere
characterized from a physical and chemical pointief:

Figure 1. Overall view of the small-scale instadiat
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One of the main ideas which can be extracted from
the present work is that the residual water frome th
treatment plant has a good potential relative tahér
usage at larger scale with possible applicatiomsbiogas
production with usage in firing processes.
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