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ABSTRACT

An energetic aim of the utilisation of the manureaming serious environmental load with other wastes
between the economic structural relations of aagemnicro-region increases the profit-making apilitf
reverse investments to this aim significantly tbgetwith byproducts. The economical operation ef lork
breeding claims the increase of the firm size esfigcwhich may entail the considerable increa$ehe
environment-damaging effects. The many times beia¢fapplication of the biogas production (energy
production + environmental protection investmenbie-manure production + the treatment of hazardous
waste and its utilisation) expounds his effect thaly, if the possible coferment’s power generatibdity is
modelled similar to operating circumstances betweenditions on an experimental road beforehand. |
outlined the possible techniques of applicatiomfeittached to the different methane content obtbgas

in my work. | pretended with the loads changing, ¢hanging of substrate combinations and the chgrfi
manure production in the course of the experimeFite intensity of the methane production of thectir
measure of the activity of the methanogen bactarid,than like that, the most sensitive, typicdidator of

the digester’s yield. The combination of the praetligas and its yield features that may be usefestionate

the stability of the anaerobic system. Consequehgyresults of the examinations bring practicalfipion

the sizing, investment and firm operational arefisipensable.

Keywords: renewable energy sources, laboratory with hath finethods, fermentation process, agricultural
main and by-products

INTRODUCTION

The biogas production based on the pork liquid damgl the other waste of agricultural
main product of processing known, and acceptedntdobical procedure in the EU's
member states, as the result of which biogas andefged manure is produced. The
quantity and the quality of the raw materials additwves, and the biogas forming in the
function of the parameters of the applied technplage strongly variable (MAR ET
AL.2003, ARTHURSON 2009). The target of my experiments aimed the aseeof the
proportion of the renewable energy sources of epftin is to increase the methane
quantity originating from the various organic medfeto increase of the intensity of the
formation, to produce stable gascontent. Making tmganic matters polluting the
environment harmless is the indirect result ofdpplication of the technology. The biogas
increasing a greenhouse effect with big methaneteabn means concentrated
environmental load and source of danger and oottier hand unutilized energy source on
a farming area where the use of the exterior p@earces is considerable anyway
(GOoTTSCHALK 1979,GERARDI 2003). While the economy size is his principle froelow,
the relatively little energy content of the biomasshe view of the transportation expense
from above limits the firm concentration. Becau$dhis it is expedient to examine the
energetic utilisation of all possible organic wasteleast with laboratory or half firm
methods.
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MATERIAL AND METHOD

At the Engineering and Agricultural Faculty of Szak College there is an appropriate,
available, semi-automatic experimental system,esgnting the operating circumstances,
providing similar conditions suitable the formatigmocess of the biogas, regulating
change of influencing factors and all of necessaegsurements of typical data. The liquid
pig manure was used during my biogas productiorerxyents as basic substance. | used
the bran as additive. The application of approprizcteria strain may decrease the time of
fermentation and the measure of the demolition mgyove and the methane content of
the forming biogas may be growing.
The supreme features of industrial byproducts aasteg suitable for biogas production:
dry matter
organic matter
nitrogen content
C:N proportion
specific gas yield
The technology of fermentation experiments, theess of the experiment series:
a) Loading of laboratory digesters, setting of thatmeent combinations
b) Sampling.
c) Measurements, examine of parameters
We may split the process of the fermentation iefttisns according to the table 1..
We can dose ~ 50 dhof liquid dung mixture pro treatment to take thactbrs in
connection with the capacity of the fermentors iatoount. It is possible the simultaneous
examination the effect of 9 treatment combinatiartk in a heatable room placed, mobile
by manual power, hermetically closed fermentors. auplied the continuous (filling up)
system, wich is most widespread in the practiceaft be reproduced the process sections,
as the launching, load change, receipt change rd@iogoto certain expert opinions each
single daily measurement combination for a sepagberiment can be qualified.
Table 1.
The parameters measured during the experiment segs, measuring devices, methods,

frequency
Serial
numbe Measured parameter Device Method Comment
r
1. |Fermentor temperature (0C) digital
thermometer
- once a day, at the
2. |Gasyield (dm) gasmeter same time
3. |Gascontent % GA45 gas analyse
4. [Conductivity (mS/cm)
5. |Soluted oxigen (mg/l)
6. |pH Hydrolab electrometria ggfneeiir?]aey’ at the
7. |Salination (PSS)
8. |Redoxpotential (mV)
9. |BODS5 (mg/l) Oxi Top 110 pressure dropping |from samples
selected based on
10. |COD (mg/l) NANOCOLOR photometria professional
viewpoints
11. |Dry matter content drying cupboard gggeea':i?naey’ atthe
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| measured the most important parameters to follmwdegradation proceéBable 1). The

Table 2 contains the different treatments in the diffeqgmicess periods.

Table 2.
Experiment series and treatments
Dura- Treatments and fermentors
No Pro_cess tion Comment
" | period time 1. 2. 3. 4.
Stabili- Composition: 50% fresh liquid manure; 1
1. : 25% manure from the store; 25% 0
zation 100 % water Q
sludge from the store Q
— I
Refilling 6.6 tf % 17
> period with | 7 6,6 vol.% refilling with fresh substance \;vater g g
" |fresh days daily refillin g S
substance g o
6,6 tf % refilling with fresh substance daily
refilling Bact. Bact.
with fresh treatment B treatment
substance |15 4 VIV % ran AVIN %
3. | gail d additive
aily ays (once) 60g/day (45¢ control (once) "
(running Bran additive gDMy) N Bran additive @
up period) 60g/day (459 60g/day (459 S
DM) DM) a
Compaund: 6,6 tf % refilling with fresh substance aily %
%) (1,2,3 — liquid pig manure; 4 — water) >
c — =
4. |2 | .8 32 < | Bran additive agéﬁir\]/e Bran additive | O
=390 y 60g/day (459 control | 60g/day (45g ?L\)
Lelg g DM.) 60g/day DM ) 5
s 8" ' (459 DM.) |
= 6,6 vol % recirculated material daily P>
EZ| ¢
S = |8 _ |15 o Bran additive
5. | & = Bran additive
£ =
5 % 5 days 60g/day (459 DM) control | 60g/day (459
Q g DM)
4

RESULTS

The water-based, pure bran starting treatment ifagas production is only a fraction of
bacteria was able to power. The relative effec@asnof recirculation technology here
refers to the slowdown degradation. The liquid ipignure based on 6.6 V / V% loading,
dry matter content 45 g / day of wheat bran do#iieggas production more than doubled,
the methane content to 5%, the influence of theedbat treatment increased by 7.5%.
Generally the by-products examined by me the metltamtent reduced by the bacterial
treatment, the gasproduction was increasing, btihencase of wheat bran | didn’t notice
that. The bacterial treatment didn’t increase tedgomance of the bran additive, but the
methan content was growing, which has been unigueng the experimentsTable 3).
The substrat load was not too high, because the g@sproduction generally increased in
case the different treatme(figure 2), but in the recirculation technology the organic
matter content was decreasing from the substrag#’'stwhy the yield was decreasing
(Table 3). The changing of the methane content is generalgi@hwith the production. It
shows the condition of the decomposition prod@sble 4). The situation isn’t similare in
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the case of recirculation, water based treatmerdjnign the slow speed of the
decomposition. The recirculated didn’'t reconstrdcgeibstrat increased the production
(Figure 3.).
Table 3. The average gas production of the fermeanits in the course of the
comparative experiments with wheat bran additive

Average gasyield (dn¥day) in Specific fermentor volume referred
the fermentors gasyield(dn?/dm3day)
1. 2. 3. 4, 1. 2. 3. 4,
@| [Fresh substrat load| 55,1 62,7 24,2 17 1,102 1,254 0,484 0,34
8 cE— .
5| g Recirculation 40,9 | 42 | 101 229| 0,818 0,84 0,200 0,458
| |8 technology
o
% %Fresh substrat load| 32,3 35,9 13,2 6,6 0,646 0,714 0,264 0,132
e
2| Recirculation 236 | 242| 63| 106 0472 0484 0126 0212
technology
%o Methane content
Obact treatmentd VIV %
65 {once) bran additive 60g/d
60
55
50 - | bran additiveS0g/d
45 -
40 -
35 - Ocontrol
30 -
25 -
20 1 mbact treatment, 4 ViV %
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 (twice) bran additive
60g/d, water basis
day
Figure 1. Methane content, refilling technology, fesh material
(15 days: from 37" day to 5 day)
biogas
o . Obact.treat., 4 V/V % (once), bran
production additive. 60e/d
{clm3/dl) -
90
850 B bran additive, 60g/d
70
60
> {Z} Ocontrol
40
30
20
10} Obact.treat..4 V/V % (two times),
0 bran additive, 60g/d, water basis

3738394041 4243 44546 4T 48 49 30 51 g

Figure 2. Biogas production, refilling technologyfresh material
(15 days: from 37" day to 5 day)
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Biogas production (dm?/d)

ofermentor 1
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day

Figure 3. Gasproduction in recirculation, refilling technology
1. FERMENTOR BACTERIA TREATMENT. 4 V/V % (ONCE), BRAN ADDITIVE 60G/D; 2.
FERMENTOR BRAN ADDITIVE 60G/D; 3. FERMENTOR CONTROL; 4. FERMENTOR
BACTERIATREATMENT, WATER BASIS4 V/V % (TWICE), BRAN ADDITIVE, 60G/D

%

Methane content
70 -
65 1 I
Ofermentor 1
60 — W N B fermentor 2

Ofermentor 3

Ofermentor 4

50

I

1.2 3 4 5 6 7 8 9 1011 1213 14 15

day

45
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Figure 4. Methane content in recirculation, refilling technology
1. FERMENTOR BACTERIA TREATMENT. 4 V/V % (ONCE), BRAN ADDITIVE 60G/D; 2.
FERMENTOR BRAN ADDITIVE 60G/D; 3. FERMENTOR CONTROL, 4. FERMENTOR
BACTERIATREATMENT, WATER BASIS4 V/V % (TWICE), BRAN ADDITIVE, 60G/D
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CONCLUSIONS

By the liquid dung basis control the examined 3@-% average dry-matter content
province was growing the average quantity of theettming gas (16,98 ditdays -23,04
dm®/days). That is the 35 %-0s average dry-matteretarincrease nearly 35 %-0s average
a gquantity of gas caused an increase. The gasrigrimcrease is bigger quantity compared
to the control, with similar dry-matter contentaththe methane content decrease. The
result fall into the applicable category yet though

| resourced the yield increasing effect of the wiean among the by-products of the
milling industry. Above it as a control method Inepared the specific yield of bran
additive to the production of the control. The bramas running with 60g
drymatter/day/fermentor load 0,72 Hrmethane/ drh/day production, what was made
worse a little bit the bacterial treatment (0,65°dmethane/ drh/day). In case of twice
bacterial treatment on water basis the recirculatiechnology let more time to the
bacterias for the decomposition (0,21-0,13 dnethane/ diivday).
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