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Abstract: A comparative ecologic valuation of different
raw materials for biogas production has been made. The
valuation is based on the qualities of the different
substrates: from energy cultures (sugar, fodder and red
beet, leaves mass from the Paulovnia spring and autumn
leaves). Three type of fertilizer (cattle from non-litter
breeding, swine and non-removable bird fertilizer litter) as
well as substrates from waste water of the WTP- Waster
water treatment plan (mixed sediment, primary and
secondary sediment). The examined raw material has
been analyzed according to the following parameters: Dry
matter (DM), Organic matter (OM), Organic Carbon (OC),
Nitrogen Kjeldahl (N), Nitrogen Ammonium (N -
ammonium), Nitrogen nitrate ( N- nitrate), Patassium (K),
P (Phosphorus), pH ( H.O) and heavy metals — arsenic
(As), Cadmium (Cd), Chromium (Cr), Copper (Cu),
Mercury (Hg), Nickel (Ni), Lead (Pd), Zinc (Zn). The results
of the examined substrates received from different raw
materials (vegetal, organic fertilizers and waste water) give
us ground to make the following conclusions: the
examined substrates respond in the physical-chemical
parameters to all technological requirements of raw
material for biogas production (DM,C and proportion C:N).
The established differences in the content of nitrogen /
within the borders of 1,8% (substrate-leaves mass
Paulovnia- spring) to 7,75% of substrate 7 (organic
fertilizer)/ allow the combination of the substrates in order
to adhere the Nitrate directive of the EU. The established
differences in the active forms of nitrogen allow
exploitation of programs for fertilizers with the participation
of raw materials for biogas production. Our examination of
substrates and show a content of heavy elements under
the critical admissible limits.

Keywords: biogas, energy plants(crops),
(fertilizer), sludges, ecological assessment

manure

INTRODUCTION

The collective researches which results are included in
the monograph dedicated to the ecologic biotechnologies
(Zaharinov, 2013) are mainly directed to the restriction of
the linearity of technologies in farming by utilizing organic
fertilizers as a raw material for biogas (gas fuel) and
bioshlam (a product for increase of soil fertility). The
existing researches show that it is possible to control
anaerobic decomposing in biogas installations by
combining substrates from organic fertilizers [1]. The
possibilities for increasing the amount of the produced
biogas are limited. That is why we started from 2011
experiments using energy cultures as raw material for
biogas production.

As a base for this new step of our experiments we
used results from our researches in Germany where the
biggest economic effect is received by biogas
production from the energy culture maize which is
silaged under a technology known in Bulgaria [1; 10].
Because of the fact that in Bulgaria the recourses of
cultivated land is limited it is irrational to use maize
silage (maize is used as animal nutrition and in the
industry). Because of this reason a variety of
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Pe3tome: HanpaBeHa e cpaBHWTENHa €KOIorMyHa OLeHKa
Ha pasfMYHM CypOBMHWM 33 MNPOWM3BOACTBO Ha Guoras.
OueHkaTa e Ha 6a3a kayecTBaTa Ha pasnuyHu cybcTpaTu:
OT EHEePrMnHM KynTypu (3axapHo, KPbMHO 1 YepPBEHO LIBEKIO,
nMcTHa maca ot [aynoBHUsi- NMPONETHU U EeCeHHU NUCTa,
LapeBMyeH cunax u cunax [laynoBHus), Tpu Buaa Top
(roBexxga oT 0Ge3nocTenHo OTIMeXJgaHe, CBMHCKA U
HecMeHsieMa NTuya TOpoBa MOCTENs), KakTo U cybGeTpaTh oT
otnagHn Bogn Ha [C (MbpBMYHaA,BTOPUYHA U CMeceHa
yTavika). N3cnegBaHute cypoBuHW Osixa aHanusupaHu Mo
cnegHuTe nokasatenu: Dry matter (DM) ,Organic matter
(OM), Organic Carbon (OC), Nitrogen Kjeldahl (N), Nitrogen
Ammonium (N -ammonium), Nitrogen nitrate (N- nitrate),
Patassium (K), P (Phosphorus), pH ( H20) and heavy metals
— arsenic (As), Cadmium (Cd), Chromium ( Cr), Copper (Cu),
Mercury (Hg), Nickel (Ni), Lead (Pd), Zinc (Zn). Pesyntatute
OT u3cnedBaHWTe CcybCcTpaTV MOMyYeHW OT  PasnUyHU
CYPOBUWHU ( pacTUTENHW, OPraHW4HM TOPOBE U OTNAagHW BOAW)
HW [aBaT OCHOBaHWE Ja HanpaBuM CrefHUTE 3aKoYeHMs:
W3cneggaHuTe cybeTpati Mo (PU3UMKOXMMUYHM MOKasaTenu
OTrOBapsAT Ha  BCUYKM TEXHOMOMMYHU  U3UCKBAHUSI Ha
CypoBMHU 3a npou3BoactBo Ha Oumoras (CB, C wu
cboTHoweHne  C:N).  YcraHoBenuTe  pasnuuus B
CbAbpXaHMeTO Ha a3oT e rpaHuumute Ha 1,8% (cybcpat -
nucTHa Maca MaynoBHust —nponeT) ao 7,75% (npu cyoctpaT
7 - opraHuyHa TOp) Mo3BOnSBaT KOMOWHMpaHe Ha
cybcTpaTtuTe € orneq cnassaHe Ha HutpaTHata AOupekTvBa
Ha EC. CbluecTByBaluTe pasnuums B NogsmkHUTE dopmMu
Ha a30Ta jaBaT Bb3MOXHOCT 3a paspaboTBaHe Ha nporpamu
32 TOpeTe C Yy4yacTe Ha pas3fuyHM CYpPOBUHW 3a
npov3BoacTBO Ha 6Guoras. MNpoyyeHWTe OT Hac cybctpatu
NnoKasBaT CbAbpXaHUE Ha TEXKU eNeMEHTU MOA KPUTUYHO
OONYCTUMUTE rPaHnLM.

Knrovyoeu dymu: biogas, energy plants(crops), manure
(fertilizer), sludges, ecological assessment

yBO[4

M3cnegBaHusaTa Ha KonekTvBa, pesynTtatute OT KOUTO ca
BKITKO4EHN B MOHOIPadhia MocBeTeHa Ha exaronqH1Te BriotexHorommn
(3axapvHoB, 2013) OCHOBHO Ca HacOYeHM KbM OrpaHuvaBaHe
Ha NMHENHOCTTa Ha TEXHOMOMUTE B XXMBOTHOBBACTBOTO 4Ypes3
OrMon3oTBOPsIBaHE Ha OpraHWYHWTE TOPOBE KaTo CypoBMHA 3a
NpoV3BOACTBO Ha Groras /razoBo ropmeo/ 1 GuoLLam /MpodykT 3a
NnoBuvLLaBaHe Ha NNogopPOAMETO Ha noysata/. [loceralHnte Hu
NnpoyyBaHWsA MOKa3BaT, Ye € BBL3MOXHO [a Ce ynpasnssa
aHaepobHOTO pasrpakdaHe B OMoraszoBuTe MHCTanaummn 4pes
KOMOMHMpaHe Ha cybcTpat OT opraHuMdHuM Topose [1].
Bb3MOXHOCTMTE 3a MoOBULL@BaHe Ha KONMMYECTBOTO Ha
npounseeneHust broras ca orpaHnYeHn nopaam koeto ot 2011 r
3ano4yHaxMe EeKCMepUMEHTW C W3MOoM3BaHe Ha eHepruiHn
KynTypW KaTo CypoBMHA 3a NPOM3BOACTBO Ha ra3oBo ropyBo.

Kato ocHoBa Ha TO3M HOB €Tanm B HaluMTe ONUTU Hue
n3rons3saxme pesynrtatv OT npoyyBaHuATa HU B [epmaHus,
npy KOUTO HaN-roNsiM MKOHOMMUYECKM edpekT ce nory4yasa npu
Npo13BOACTBO Ha Buoras oT eHeprynHaTa Kyntypa Lapesvua,
KOSITO Ce cunaxupa no ussectHa n B bbnrapus texHonorus [1;
10]. TlNopagn dakta, 4Ye B bBbnrapus pecypcbT OT
obpaboTBaemMy 3eMu € OrpaHuMyeH € HepauMoHanHoO
M3Mon3BaHe Ha LapeBUYeH cunax /uapeBuuaTa ce u3nonssa
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researches have been conducted, with substrates
containing new for our country energy cultures, as well
as with plant biomass which remains unused, so called
wood silage. In the recent years in the EU countries
there has been an increase of interest in sediment use
from the clearing stations for waste water as raw
material for biogas production [5].

In our country the technology for biogas production from
mixed sediments has been optimized in Wastewater treatment
plant — Kubratovo (Sofia) where the effect estimated by a
level of microbal decontamination and amount of produced
biogas is evaluated as unsatisfactory. As insufficiently
effective we evaluate also the technology for biogas
production also in Wastewater treatment plant - Stara Zagora.

Using the sediments independently (which is the case
in both instances that we describe) the received biogas is
insufficient because the sediments from the bio-pools are
microbal biomass with very strong cellulose membrane.
This was a motivation to evaluate the various substrates in
order to combine them for an optimization of the
technologies for biogas production and reaching a
satisfactory ecological effect estimated on reducing the
organic material of the substrate.

The aim of the current research are substrates of new for the
country energy cultures, organic fertilizers with different
composition, as well as sediments from Wastewater treatment
plant according to technological parameters determining the
biogas production and guaranteeing the requirements of the
nitrate directive of the EU, as well as an ecologic evaluation
of the movement of biogenic and toxic elements.

MATERIAL AND METHOD

The research of team, which results are included in a
monograph devoted to environmental biotechnology [13]
are mainly aimed at reducing the linearity of technology in
livestock production by use of organic manure as a raw
material for biogas / gas fuel / digestate and / product soll
fertility enhancement/. Our previous studies have shown
that it is possible to manage the anaerobic digestion in
biogas plants by combining the substrates of organic
fertilizer [1]. The possibilities for increasing biogas
production are limited. Therefore in 2011 began
experimenting with the use of energy crops as a raw
material for the production of gas. As a basis for this new
phase in our experiments we used the results of our
research in Germany, where the greatest economic effect
is obtained with biogas from energy crops maize, which
was ensiled in a certain Bulgarian technology [1;12]. Due
to the fact that in Bulgaria resource of arable land is limited
is irrational use of silage corn / maize is used for animal
feed and in industry /. For this reason, several studies
were conducted with substrates containing new for our
country energy crops and plant biomass that remains (e.g.
forest silage) [2, 4]. In recent years, increasing the interest
in the EU for use of sludge from plants for waste water as
raw materials for the production of biogas [5].

The study included: 1. Collecting of samples of organic
fertilizers: beef,bird and pig manure, energy crops: corn
silage, silage paulovnia (spring leaves), sprint leaves
Paulownia, autumn leaves Paulownia, sugar beet(tuber),
red beet (tuber), fodder beet tuber) — beef and samples
from wastewater treatment plant in St. Zagora.

Analysis of the substrate are obtained according to the
following parameters and methods: Dry matter (DM) by
BSS EN 14346 (Bulgarian State Standart), Organic matter
( OM) determined based on estimates of BOD, Organic
Carbon (OC) by BSS EN 13137, Nitrogen Kjeldahl (N) by
BSS 13342, Nitrogen Ammonium (N -ammonium) BSS
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33 XpaHa Ha XWBOTHMTE M B npomuwrneHoctTa/. Mo Taam
npyunHa 0Osixa NpoBeAeHVM peauua  M3CnenBaHust  CbC
cybcTpaTv ChAabpXalliM HOBU 3a HallaTta CTpaHa eHepruiiHm
KynTypW, KakTto U OT pactutenHa 6uomaca, KOSTO oOcTaBa
HeoMnon3oTBOpeHa T Hap. ropcku cunax. lNpes nocnegHute
rOOMHM Cce 3acurnea MWHTepeca B cTpaHute oT EC kbMm
M3MOM3BaHe Ha yTalkuTe OT MNPEeYUCTBATeNHM CTaHuMu 3a
OTNagHW BOOM KaTo CypOBMHM 3a NMPOU3BOACTBO Ha buoras [5].

B HawaTa cTpaHa 6e onTMMmaMpaHa TexHonorusta 3a
npon3BoACTBO Ha Guoras oT cmeceHu ytanku B NMCOB
KybpaTtoBo, kaTto edeKkTbT MpeueHeH MO CTeneH Ha
MUKpoOHa AeKOHTaMWHAUMA U KONMMYECTBO MpOu3BeAEeH
6uoras ce npeueHsBa kaTo He3agoBonuTeneH. Kato
HeloCTaTb4yHO edeKTUBHa NpeLeHsiBaMe TexHomorusTa
3a Npom3BoACTHBO Ha 6uoras n B NCOB Crapa 3aropa.

Mpn n3non3saHe Ha yTankv CamocTosATenHo /kakTo e B ABaTta
Cryyasi KOMTO onMcBame/ NOonyveHusT Groras e HeaoCTaTbyeH,
TbiA KaTo yTankuTe OT BrobacelrHnTe NpeacTaBnsaBaT MUKPOOHa
6uomaca ¢ MHOro 3apaBa LenynosHa membpaHa. ToBa Hu
MOTMBMpa [a HafmpaBMM MpeLeHKa Ha pasnuyHuTe
cybCcTpaTy ¢ ornea TAXHOTO KOMBMHMpaHe 3a onTUMU3npaHe
Ha TexHonorumTe 3a NpPoM3BOACTBO Ha Guoras M nocTuraHe
Ha 3a030BONUTENEH €EKOMOrMYeH edeKT MpeLeHeH Mo
penyumMpaHe Ha opraHU4HUTE BeLLEeCTBa B cybcTpara.

Llenta Ha HacTosieTO npoy4yBaHe ca cybcTpatu OT
HOBW 3a CTpaHaTa eHeprunHu KynTypu, OpraHnyHu TOpoBe
C pasnuyeH cbcTaB, kakto u ytankm ot [IC no
TEXHOMOIMYHM MoKas3aTenu onpegenswm pgobusa Ha
6uoras un rapaHTMpallM M3NCKBaHWSTa Ha HwTtpaTtHata
oupektmea Ha EC, KakTO M €eKkomnorMyHa oueHka Ha
OBWKEHUETO Ha BUOTrEHHN U TOKCUYHU ENIEMEHTM.

MATEPWAN U METOOU

MacnegBaHusita Ha KorekTvBa, pesynTtatute OT KOWUTO ca
BKITHO4EHN B MOHOMPadhvist MOCBETEHA HA' EKOINOMMYHUTE BUOTEXHOMOMN
[13] ocHoBHO ca Haco4eHW KbM OrpaHu4aBaHe Ha NIMHEHOCTTa Ha
TEXHOMOMUTE B XXMBOTHOBBACTBOTO Ype3 OMon3oTBOpsiBaHe
Ha OpraHWYHUTE TOPOBE KaTO CypOBMHA 3a MPOU3BOLACTBO Ha
Guoras /ra3oBo ropveo/ 1 BroLLInam /MpoaykT 3a noBuLLaBaHe Ha
nriogopoaueTo Ha roqsaral. [JocerallHmte HU NpoyqBaHNA MOKa3saT,
Ye e Bb3MOXHO Ja Cce ynpaBnsiBa aHaepoOHOTO pasrpaaaHe
B B1orasoBute MHCTanaumm ypes koMbuHMpaHe Ha cybcTpam ot
opraHn4Hu Topose [1]. Bb3voxHoCTUTE 3a noBuvllaBaHe Ha
KOSIMYECTBOTO Ha NPOU3BEAEHMS Groras ca orpaHu{eHn nopaav
koeto ot 2011 r 3anoyHaxMe EKCriepUMEHTV C M3MOon3BaHe Ha
€HEPrUHN KyNTypW KaTo CypoBMHA 3a MPOM3BOACTBO Ha
rasoBo ropvBo. Kato ocHoBa Ha TO3v HOB €Tan B HalLMTE OnuTU
HMe 13ron3eaxve pesyrnratv OT NpoyYBaHuaTa H1 B [epMaHus,
npy KOUTO HaN-roNsiM MKOHOMMWYECKM edpekT ce nory4yasa npu
Npou3BOACTBO Ha Buoras oT eHepruiHaTa KynTypa Lapesuua,
KOSITO Ce cunaxupa no m3sectHa v B Bbnrapusi TexHonorus
[1;12]). MNopaaw dhakTa, Ye B Bunrapus pecypckT oT obpabotBaemMm
3eMM € OrpaHVNyeH € HepauMOHarHO M3MON3BaHe Ha LiapeBuyeH
cunax /uapeBumuaTa ce 13nornaea 3a XpaHa Ha XMBOTHUTE U B
npomuLuneHocTTal. Mo Tasu npuumHa 6axa npoBeaeH peavua
n3crneaBaHus CcbC CcybCcTpaTy ChabpXKaliy HOBM 3a HallaTta
CTpaHa eHeprviHN KynTypu, KakTo U OT pacTuternHa buomaca,
KOSITO OCTaBa HeOror3oTBOpeHa T Hap. ropcku cunax [2, 4]. Mpes
nocnegHUTe rogvHn ce 3acunea uHTepeca B cTpaHute oT EC
KbM M3MOM3BaHe Ha yTalkute OT MPeYncTBaTENHN CTaHUMKM 3a
OTNagHW BOAM KaTo CypOBUHN 3a NPOM3BOACTBO Ha Guoras [5].

B HaLuaTa ctpaHa 6e ormmmmavpaHa TEXHOMoNVSTTa 3a Npov3BOACTBO
Ha Guoras ot cmecenn yTaniu B NMCOB KybpaTtoBso, Kato edbekTbT
MpPELIEHEH MO CTerneH Ha MUKPOBHA AEKOHTaMUHALIMS U KOSTMYECTBO
npousBegeH Guoras ce npeLeHsiBa KaTo He3aJ0BONUTENEH.
Kato HepocTaTbyHO edbekTMBHA MpeLeHsBamMe TeXHoMormsiTa
3a npon3eoacTHBO Ha 6uoras n B NCOB Crapa 3aropa.

AHann3 Ha cybcTpaTta ce noryYaBaT B CbOTBETCTBME ChC
criegHuTe nNapamMeTpu U METOAM: Ha Cyxo BellecTtBo (DM) ot
BAC EN 14346 (6bnrapckv ObpaBeH CTaHAapT), OpraHUYHO
BelLectBo (OB), onpegeneH Ha ocHoBaTa Ha oLieHka Ha BrK,
OunornormyHa noTpebHOCT OT KUCMOPOL OpraHWYeH BbInepos
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3587, Nitrogen nitrate (N- nitrate) by BSS EN 1SO 10304-
2, Sulfates (SO4) by BSS EN ISO 10304-2, Calcium Oxide
(Ca0) by EPA 6010C, Magnesium Oxide (MgO) by EPA
6010C, Potassium ( K) by EPA 6010C, P (Phosphorus) by
EPA 6010C, pH ( H20) by BSS EN 12176 and heavy
metals — arsenic (As), Cadmium (Cd), Chromium (Cr),
Copper (Cu), Mercury (Hg), Nickel (Ni), Lead (Pb), Zinc
(zZn) by EPA 6010C [3, 6, 7, 8, 9].

RESULTS AND DISSCUSION

On table 2-a,b is depicted the composition of the main
substrates for biogas production. Comparing the fertilizers
regarding DM (draw material) one can see that no
differences between cattle and swine fertilizers can be
observed. From the three compared fertilizer types
regarding the parameter organic carbonate the highest
values are to be observed on cattle fertilizers and the
lowest - on bird fertilizer. In contrast to those parameters
(DM, organic C) the percentage of nitrogen in fertilizer
received by monogastritic animals (swine and birds) is
higher.

The nitrogen fraction (ammonic, nitrite and nitrate
nitrogen) follow the tendencies observed for the general
nitrogen where the value for all three fractions are the
highest in bird fertilizer. The best proportion between
carbonate and nitrogen is though observed in cattle
fertilizer where as far as this parameter is concerned the
fertilizers received by monogastritic animals (swine and
bird) are two times lower. The values received for this
parameter are confirmed also by previous other
comparative researches [12]. The recommendations of
various foreign authors for optimal proportion between
carbonate and nitrogen are too heterogeneous but in all
cases all three fertilizer types are included in the
admissible limits. As far as pH is concerned the
differences between the single fertilizers are unessential.
The highest values for alkaline environment are bird
fertilizers which correspond to the higher values of
nitrogen. The two main biogenic elements (K and P) are
with higher values in the fertilizer received from
monogastritic animals. The high percentage of potassium
in bird fertilizer strikes with its almost two times higher
values to the one in swine fertilizer.

On the same table are shown also two types of silage:
from maize and Paulownia Compared to the proportion of
RM and organic carbonate (main parameters characterizing
biogas production) one can see that the silage of
Paulownia is with higher values (for DM 28.46 against
26.0, and for C 43.29 against 26.49).

A match with the literally data summed up in table 3 has
been established.

The leaf of Paulownia is represented in two categories:
spring and autumn leaf. In our researches has been
established that a four times mowing of the stem with the
leaf mass and its use is possible. Autumn leaf is object of
examination because after the first frost the leaf mass falls
and it is possible to be gathered and silaged with
comparatively low expense of work.

Comparing the silage from Paulownia spring leaves
to initial raw material (green leaf mass) regarding raw
material and carbonate it can be seen that in both
parameters the silage is superior. Regarding nitrogen
and derivative fractions of nitrogen similar tendencies
can be observed. Regarding the parameter correlation
nitrogen and carbonate the silage from Paulownia taken
at spring is not different from the fresh leaf mass.
Naturally the pH values are lower in the silage
compared to the initial raw material (4.3 against 5.63).

Regarding the two main biogenic elements (potassium
and phosphorus) the differences are unessential.

217

[SB:INIV - TEH 2013

(OC) ot BAC EN 13137 , asot no Kengan (N) ot BAC 13342,
amMoHuneB a3oT (N-amoHueB) BSS 3587, HutpaTteH asoT (N-
Hutpart) ot BC EN ISO 10304-2, cyndatn (SO4) no BAC
EN ISO 10304-2, kanuueB okcug (CaO) ot EPA 6010C,
marHeameB okcug (MgO) ot EPA 6010C, Kanuii (K) oT EPA
6010C, P (dboccop) ot EPA 6010C, pH (H20) ot BAC EN
12176 n Texku metanu - apceH (As), kagmuin (Cd), xpom
(Cr), Meg (Cu), xwuBak (Hg), Huken (Ni), onoso (Pb), LiuHk
(Zn) oT EPA 6010C [3, 6, 7, 8, 9].

PE3YNTATU

Ha Tabnvuu 2-a,b e npeacrtaBeH cbcTaBa Ha
OCHOBHWUTE cybGCTpaTu 3a npousBOACTBO Ha 6Oworas
CpaBHsiBalikn TOpoBeTe Mo oTHoweHune Ha CB /cyxo
BeLLECTBO/ Ce BWXAa, Ye Mexay ropexaarta U CBMHcKaTa
TOp pasnunuusa He ce HabniogaeaT. OT cpaBHsIBAHUTE Tpu
BMOa TOp NO MoKasaTens OpraHu4YeH BbINepon Hau-
BMCOKWN CTOWHOCTM ce HabniwogasaT npw roeexaara Top, a
HaW — HUCKM npu nTM4aTa. 3a pas3nuka OT Te3n
nokasatenun/ CB, opr.C/ npoueHTa Ha a3oTa B TOpa
nonyyeHa OT MOHOTaCTPUYHWUTE XMBOTHW /CBUHE M NTULM/
€ MNo-BUCOK.

A30THUTE dpakuumn / aMOHMEB, HUTPATEH N HUTPUTEH
a3oT/ crnegBaT  TeHAEHUUUTe HabniogaBaHu 3a oOwms
as30T, KaTo CTOMHOCTUTE M 3a TpuUTe pakumm ca Hau-
BWCOKM Mpu nTuyata Top. Hai-gobpo cboTHOLWEHME
mMexay Bbrmepog u asotr obaye ce Habmogasa npwu
roeexgarta Top, KaTto Mo OTHOLUEHWE Ha TO3W Mokasarten
TOpOBETE NOMYYEeHU OT MOHOTaCTPUYHN XMBOTHU /CBUHCKA
M nTuya/ ca ¢ ABa MbTU MO —HUCKM CTOMHOCTU. CTOMHOCTUTE
nofly4eHn 3a TO3W MNokasaTen ce noTBpbXaaBaT M OT
npegvLLHA HalM CpaBHUTENHM npoydsaHus [12]. MNpenopbkute
Ha peauvua 4YykauM aBTOpW 3a ONTUMArHW CbOTHOLLEHUS
MexXay BbIMepoa 1 a3oT ca TBbpAe Pa3HONOCOYHU, HO Mpu
BCWYKM Cnyyam W TpuTe Buga TOp Ce BKMYBaT B
ponyctumuTe rpaHuum. Mo oTHoweHne Ha pH pasnuyusaTa
MexXay OTAenHWTE TOPOBE Ca HECHLLECTBEHM, KaTo C Hal-
BMCOKM CTOMHOCTM 3a arnkanHa cpefja e ntudaTta Top,
KOETO KopecnoHaMpa C Mo-BUCOKUTE CTOMHOCTU Ha asoTa.
[Bata ocHoBHW OwuoreHHn enemeHTa /K n P/ ca ¢ no-
BMCOKM CTOMHOCTW MpW Topa Mosy4eH Npu MOHOracTpu4HUTE
XMBOTHW. [lpaBu BRnevaTnieHne BUCOKUSIT MPOLEHT Ha
Kanum npu ntuyarta Top, KOWTO € NoYTV ABa MbTU MO-BUCOK
1 OT TO3U MpU CBUHCKaTa Top.

Ha cobwara tabnuua ca npeacrtaBeHn v gBa Buaa
cunax: oT uapesuua v naynosHusi. CpaBHEHM MO OTHOLLEHUE
Ha CB wn opraHuyeH Bbrnepog (OCHOBHWM nokasaTenu,
Xapaktepuanpalyu nponsBoAcTBOTO Ha Buoras) ce BUXAa,
Ye cunaxa OT NaynoBMusi € C NO-BUCOKU CTOMHOCTM (3a
CB 28,46 cpeluy 26,0, a 3a C 43,29 cpewy 26,49).

Mpn HawwWTe U3cnenBaHWs ce YCTaHOBW €4HOMOCOYHOCT C
nutepaTypHM AaHHM 0600WeHn B Tabnmua 3.

Jluctata ot MNaynoBHUs ca npeactaBeHu B 2 KaTeropuu:
NPOrETHA 1 eCeHHM rmcTa. [Mpy HalwwWTe M3creaBaHns ce YCTaHoBW
Ye e Bb3MOXHO NPe3 BCEKU BEreTaLMOHEH Nepron, HYETUPMKPATHO
KOCEHe Ha cTebriaTa 3aeHO C NMCTHaTa Maca U HEHOTO U3MOr3BaHe.
EceHHnTEe nucta ca obekT Ha uacnegpaHe, Tbi KaTo cneq
nbpBaTta CrnaHa Lsnara fiMcTHa Maca onafiBa U € Bb3MOXHO
CbC CpaBHUTEINHO MaITLK Pasxofl Ha Tpyz Aa ce Cbhepe 1 curakvpa.

[Mpwn cpaBHEHVE Ha cunaxa OT NayroBHUA MPONEeTHM NucTa
C n3xofHaTa CypoBMHa /3ereHa nucTHa maca/ no OoTHOLLeHue
Ha CyxO BELUEeCTBO WM BbINEpod Ce BWXAa, Ye U Mo AsaTta
rnokasaTena cunaxa uma npeBb3XoAcTBO. Mo OTHOLLEHME Ha
asoTa M Npou3BOOHWUTE Ha as3oTa dpakumm ce HabntogasaT
nododbHn TeHaeHuumn. Mo nokasatens CbOTHOLUEHME as3oT U
BbITIEpos cunaxa ot [NayrnoBHUst NpUroTBeH OT NIUCTHA Maca
npubpaHa npe3 MponeTTa He ce pa3nuyaBa OT cBexaTta
nmMcTHa Maca. 3akOHOMepPHO CTonHocTuTe 3a pH ca no-Hucku
npy cunaxa cpaBHEH C u3xoaHaTta cypoBuHa /4,3 cpeluy 5,63/.

[Mo oTHOLLIEHME Ha ABaTa OCHOBHM GMOreHHW enemeHTa /kanui
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Comparing fresh leaf mass — Paulownia taken in spring
and autumn regarding the RM there are almost two times
higher values in the autumn leaf to the spring one.
Regarding the content of nitrogen the values are almost
two times higher in spring leaf mass, in contrast to
carbonate percentage where the differences between
leaf and autumn mass are unessential. Independently of
the higher nitrogen values in spring leaf mass no
essential differences in the nitrogen fractions are
observed. The proportion between carbonate and
nitrogen also in the spring leaf mass is 17.33:1, and in
the autumn leaf mass is 31.77:1. The proportion between
carbonate and nitrogen in both leaf masses is in the
optimal values that characterize the production of bio
fuel. No differences between leaf masses (spring,
autumn) regarding the parameter pH are observed. In
both types of leaf mass the content of potassium is
higher to the one of phosphorus. The comparative
studies between the leaf mass of autumn leaf and the
silage made of them regarding the main technological
parameters are object of following studies.

The content of dry material in all three types of beet
(sugar, fodder and red) is between 25.12-36.11%, where
sugar beet is with the highest values. Regarding the
nitrogen content the differences between all three types of
beet are unessential (<1%). The nitrogen content is the
lowest in sugar beet - 1.32%. The data on content of
nitrogen fractions (ammonium, nitrite and nitrate nitrogen)
are heterogeneous.

Regarding the other important parameter C:N (for a
correct run of the methane fermentation) the three types of
beet are in the limits of the optimal values, where sugar
beet is in the upper limit (30.34) and red and fodder beet
are in the lower limit (18,41:1 n 19,20:1correspondently).
Regarding the pH parameter the differences are
unessential. No differences in the values of the two
biogenic elements (K and P) in all three types of beet can
be observed.

The content of DM in waste water in the different
clearing phases varies from 0.02%/l at the exit to 1.16%/I
in mixed sediment (water recirculation). Regarding the
parameter organic substance (estimated on the base of
BOD) the mixed sediment is with the highest values,
followed by water-entrance. The pH values are alkaline in
water-entrance (7.80) and in the other phases a tendency
of pH decrease is observed. The highest Nitrogen and
phosphorus content is in mixed sediment (water-
recirculation) and the lowest in the exit.

The results on the content of the examined raw
materials that we received show that evaluating the
components of the mixture one should stress on some
main parameters: 1. Raw material — considering that
usage of substrate mixture with raw material content of 7-
10% is planned. All examined raw materials with small
exceptions (those received from clearing stations) are in
the category of the appropriate ones; 2. Organic
substance — from 77.90 to 91.60% of the raw, which is an
index for the presence of organic composition that give
energy; 3. C:N Proportion varies from 12.41 to 31.77
which allows to reach an optimal proportion when mixing;
4. The ammonium ions have an inhibating methane
fermentation when over 2710 mg/l. Although high values
have been established in bird and swine fertilizer they are
in mg of kg dry material and the conclusion is that by
mixing the substrates no inhibitating effect of the
ammonium ions can exist; 5. There is an inhibitating effect
of potassium when there is over 3000mg/| substrate in the
fermentor. In none of the 10 substrates that we examined
/data is mg per kg draw material) an excess of the critical
limit has been observed.
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n cdocdop/ pasnnumaTa ca HecblecTBeHN. CpaBHsBaliku
cBexa NMMCTHa Maca — nayroBHKsA NpubpaHa npes nporeTra 1
eceHTa no oTHoweHve Ha CB ce Habnogaeat NoYTv ABa MbTy
MO-BUCOK/ CTOMHOCTU MPU €CEHHUTE NNCTa CNPSIMO MPONETHUTE.
Mo oTHOLlEeHVE CbObPXKaHWe Ha as0T CTOMHOCTUTE ca MoYTU
[Ba MbTV MO-BMCOKN B NMCTHaTa Maca npvbpaHa npes nporerra,
3a pasnuka OT NpoueHTa Ha BbIMepoa, KbAeTo pasnuknTe
Mexay nucTHaTa Maca npubpaHa npes nporeTTa u eceHTa ca
HecbllecTBeHW. HesaBUCMO OT No- BUCOKUTE CTOMHOCTU Ha
asoTa B fMcTHaTa Maca npubpaHa npes nporieTra ChLUECTBEHN
pasnnumMa B a3oTHUTE dopakLm He ce HabnroaaeaTt. CbOTHOLLIEHWETO
MeXay BbInepoa U asoT M Npu NCTHa Maca npubpaHa npes
nporetTa e 17,33:1, a npu NiMCTHa Maca npubpaHa npe3 eceHTa e
31,77:1. CbOTHOLLEHVETO MeXaY BbIMepoa 1 a3oT 1 Npu agete
TMCTHA MacM Ca B OMVManHUTE CTOMHOCT  XapaKTepuavpallif
Npoun3BoaCTBOTO Ha Gruoropmeo. He ce Habnogaeat pasnuums
Mexgy nuctHata maca /nponet, eceH/ MO OTHOLIEHWE Ha
nokasatens pH. M npy asata Buga nvctHa Maca CbObPKaHUETO
Ha Kanuii e No-B1CoKO, CNPsIMO ToBa Ha dhocchopa. CpaBHUTENHUTE
NpoyYBaHUA Mexay NMCTHA Maca €CeHHW nucTa U cunaxa
Npou3BeaeH OT TAX MO OTHOLLEHWE Ha OCHOBHUTE TEXHOMOMMYHN
nokasartenu ca o6eKT Ha cneaBaLLm NPoyYBaHuS.

CbObpXKaHMeTo Ha CyxO BELLEeCTBO B TpUTE BUAA LIBEKIO
(3axapHo, KPbMHO 1 4YepBeHO) € B rpaHuumTe 25,12-36,11%, kaTo
Ha-BMCOKO € npu 3axapHoTo uBekno. [lo oTHoweHue
CbAbpXaHWe Ha BBLIMEPOoA pasnuuuaTa Mmexay Tpute
BUOOBE LIBEKIO ca HecblUecTBeHM (<1%). CbabpxaHNETO
Ha a30T € HaW-HUCKO MNpWU 3axapHOTO uBekno — 1,32%.
[daHHnTe 3a cbaobpxaHue Ha a3oTHW dpakuun /aMmoHMWEB,
HUTPUTEH U HUTPaTEH a30T/ ca pa3HOMOCOYHMW.

Mo oTHoweHne Ha Apyrmns BaxeH nokasaten C:N (3a
npaBuIiHO MpoOTUYaHe Ha MeTaHoBaTa pepMeHTauus) u
TpuTe BuAa LUBEKNO ca B rpaHuMUMTE Ha OnTUManHuTe
CTOMHOCTW, KaTO 3a 3axapHOTO LBEKNO € B ropHarta
rpanuua (30,43), a 3a YEPBEHOTO U KPBMHOTO Ha AofHaTa
rpanvua (18,41:1 n 19,20:1 cboTBeTHO). MO OTHOLWIEHME
Ha nokasaTtens pH pasnuuustTa ca HecblecTBeHU. He ce
HabnogaBaT pa3nuMunsa B CTOMHOCTMTE Ha ABaTta buoreHHn
enemeHTa (K 1 P) npu TpuTte Buga uBekno.

CoabpkaHueto Ha CB B otnagHute BOaM npy pasnmMyHuTe
eTanu Ha npeyuncteaHe Bapupa ot 0,02% /I npu usxoga oo
1,16%/l npu cmeceHaTa yTarika ( Boga peumpkynauus). o
OTHOLLIEHWE Ha MoKasaTensi OpraHUYHO BELLECTBO (M34MCIIEHO
Ha 6asa XIK) cmeceHaTa yTalka € C Hal-BUCOKM CTOMHOCTY,
criegBaHa oT Boga — Bxof. CtonHocTTe Ha pH ca ankanHu BbB
Bofa-Bxoq (7,80), kato B ocTaHanuTe eTanu ce Habniogasa
TeHAeHUMst kbM HamaneHue Ha pH. CbaobpxaHMeTo Ha
as3oT u ocdop e Hal-BMCOKO B cMeceHaTa yTarka (Boga-
peumnpkynaums) u Ham-HUCKO Npu u3xoaa.

[MonyyeHuTe OT HaC pe3ynTaTn 3a CbCTaBa Ha u3cneaBaHuTe
CYpPOBMHM MoKa3eaT, Ye Mpu npeueHKa Ha KOMMOHEHTUTE B
MUKCa CriefBa [a Ce akueHTUpa BbpXy HSKOMKO OCHOBHU
nokasatenu: 1.Cyxo BeLLeCTBO — KaTo ce uMma npeasug, Ye ce
npeaBvbKaa M3nonssaHe Ha CybeTpaTeH MUKC CbC ChObpKaHue
Ha cyxo BellecTBO 7-10% BCWYKM M3CregBaHu CYypoBWHU C
Marnku W3KMoYeHVs (Te3n MorfyyYeHW OT MnpedncTBaTenHuTe
CTaHumM) ca B Kateropusita Ha nogxogswmre. 2.0praHnyHO
BeLecTBo — oT 77,90 80 91,61% OT CyxoTo, KOETO € rnokasaren Ha
Hanuyve Ha OpraHWyHM CbedMHEHUst OT KOWUTO ce Mnonyyasa
eHeprusa. 3.CboTHoweHe C:N Bapupa ot 12,41 po 31,77
KOEeTO Mo3BOfsiBa MpW  MUKCUPaAHeTO fAa Cce MOCTUrHe
ONTUMArnHOTO CbOTHOLWEHWe. 4.AMOHUEBUTE WOHW wMaT
MHXMOMpaLLo MeTaHoBaTa hepmeHTaums OencTBUE KoraTto
npesuwat 2710 mr/n .HesaBMCUMO 4Ye B MTUYMUS U CBUHCKMS
TOp Ca YCTaHOBEHW BMCOKWA CTOMHOCTM T€ Ca B M Ha Kr CyXO
BELLECTBO W 3aKMHOYEHMETO €, Ye Npy CMecBaHe Ha cybctpatmte
He MOXe Aa vMa MHxMbupall, edeKkT Ha aMOHMEBUTE WOHW.
4NHxmbuvpalwo e Ha kanmust korato npesBuwm 3000 mr/n
cybetpat BbB hepmeHTopa.llpy macneaBaHute oT Hac 10
cybcTpaTa /gaHHMTe ca Mr Ha Kr CyxO BELLEeCTBO/ NPy HUKON He
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On the following table (4) are depicted the data of
heavy metal content in the examined raw materials.
Comparing the tree types of fertilizer - cattle, bird and
swine, it can be seen that except from the zinc in bird and
swine fertilizer and the element copper in swine fertilizer
the other elements are in the admissible limits. In the
admissible limits is the content of the 8 controlled
elements also in the plant biomass represented by two
types of silages (the maize and the Paulownia one), leaf
mass ( Paulownia — spring, autumn) and beet heads
except from the higher values of zinc in the leaf mass of
Paulownia — spring leaf (315mg/kg RM). The examined
waste raw materials from clearing stations are with heavy
metal values under the critical admissible limits. The
differences between them are inessential.

The research on 13 substrates intended for the mix of
raw material are with a content of toxic elements far
under the regulated ones under Order Ne22 and under
the values potentially risky for inhibition of methane
fermentation.
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ce Habnogaea NpeBuULLaBaHe Ha KpUTUYHaTa rpaHuLa.

Ha cnepgawata Tabnuua (4) ca npegctaBeHn AaHHUTE 3a
CbAbpXaHMWe Ha TeXKW MeTanu B U3CnefBaHWTe CypOBUHW.
CpaBHsiBavikv TpuTe BMAa TOp — roBexaa, NTuda U CBMHCKa ce
BWXKAA, Ye C U3KIMKYEHNE Ha LHKa NPY MTUYKSA U CBUHCKU TOP
1 eneMeHTa Mef, Npu CBMHCKAa TOp OCTaHanuTe efieMeHTu ca B
ponyctummuTte  rpaHuum. B ponyctumute  rpaHuum e
CbAbPXaHMETO Ha 8-Te KOHTPONMpaHu erneMeHTa M B
pacTuTenHata Guomaca npefctaBeHa OT [Ba Buaa Cunax
(uapeBuyeH 1 NaynoBHWS), NMCTHa Maca (MayroBHWS- NPOSeET,
€CeH) 1 LBEKIT0 MMaBu C U3KMKYEHNE Ha NO- BUCOKWN CTOMHOCTM
Ha LWHKa B NMCTHaTa Maca Ha nayroBHUSTa MPOfeTHU nucTa
(315mg/kg CB).U3cnegBaHnTe OTNagbYHM  CYPOBMHM  OT
NpeYncTBaTENHUTE CTaHUMKM Ca CbC CTOMHOCTU 3a TeXKUTE
MeTanu nog, KpUTUYHO AonycTumute. Pasnuumsta mexay Tsx
Ca HECBLLECTBEHW.

MacnegBaHuata Ha 13 cybcTpaTa npegHas’HadeHu 3a
CYPOBVMHHMS MUKC Ca CbC CbAbpXaHWe Ha TOKCUYHU
ernemMeHTV paney noA perrnameHTupaHute no Hapepnba
Ne22 wn nog CTOMHOCTUTE MOTEHUManHO pPUCKOBU 3a
MHXMBUpaHe Ha MeTaHoBaTa hepMeHTaLus.

Table 1/ Tabnuuya 1

Raw materials for biofuel production/  M3xodHuU mamepuanu 3a npouszeodcmeo Ha 6uoza3
Type substrate / Bud cy6cmpam
Fertilizers/ Topoee
Beef manure / losexou
Bird manure / lTmuyu
3. | Pig manure / CeuHcka
Energy crops / EHepeuliHu Kynmypu
4. | Corn silage / LiapesuyeH cunax
5. | Silage Paulownia( spring leaves) / Cunax [NaynosHus(nponemHu nucma)
6. | Spring leaves Paulownia / Jlucma lNaynosHus (nponemHu nucma)
7. | Autumn leaves Paulownia / J/lucma lNaynosHus (eceHHu fiucma)
8. | Sugar beet ( tuber) / 3axapHo ugekro ( epydka)
9. | Red beet (tuber) / YepseHo ugekro (2pydka)
10. | Fodder beet (tuber) / KpnmHo ysgekiio ( 2pydka)
Wastewater treatment plant/ OmnadHu eodu
11. | Water —entrance / Boda exod
12. | Water — recirculation / Boda peuupkynayusi
13. | Water — aeration tanks (activated sludge) / Boda 6uobaceliH
14. | Water — exit / Boda -u3xod
Table 2-a/ Tabnuya 2a
Technological parameters/ TexHono2u4yHU napamempu
Parameters/ DM, % OM,% of DM C N C:N H
lNMapamempu / CB OB,% ot CB [%] [%] ’ P
35.93+0.41/ 1.97+0.04 / . 7.41+0.19/
1. 10,80+0,98 / 77,90£1,21/ 35 934041 1.97+0,04 18,23:1 7.410,19
28.55+0.43/ | 2.3+0.03/ . 8.22+0.57 /
2. 8,22+1,31/ 81,32+0,91/ 28.55:0.43 2.340,03 12,41:1 8.2240,57
29.67+0.46/ | 2.05+0.03/ . 7.54+0.31/
3. 10,77+0,33 / 77,97£1,09/ 20.67+0,46 2.05:0,03 14,47:1 7.540,31
26.49+0.29/ | 1.79+0.09/ . 4.6+0.19 /
4, 26,00£0,42/ | 87,73#0,67/ | 5e0.0%0 | 1701000 | 14801 4,640,190
43.29+1.11/ | 2.45+0.09/ . 4.3+0.15/
5. 28,4610,31/ 88,90+0,97 / 43204111 2,45:0,00 17,67:1 434015
37.26+2.11/ | 2.15+0.03/ . 5.31+0.28 /
6. 23,40+1,01/ 92,43+0,14 / 37.26+2.11 2.15+0,03 17,33:1 5 31+0,28
38.7610.98/ | 1.22+0.05/ . 5.63+1.12/
7. 41,40+1,23/ 94,99+1,29 / 38,76+0.98 1224005 31,77:1 563+1.12
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40.17+1.21/ 1.32+0.03 / . 5.52+0.04 /

8. 36,11+1,15/ 91,61+0,29/ 40.17+1,21 1324003 30,43:1 5 5240,04
41.05+0.98/ | 2.23+0.21/ . 5.21+0.013/

9. 25,12+1,96 / 88,59+0,33/ 41,0520,98 223021 18,41:1 5,210,013
39.35+1.03/ | 2.05+0.11/ . 5.10+0.45/

10. 25,70+0,98 / 89,71+0,45/ 39.35+1,03 2,050 11 19,20:1 5.100,45
* 7.80+0.18 /
11. 298 158 21.63/21,63 7.80£0.18
12, 11676 105 1953 6.86 /6,86
13.* 5659 18 1132 6.90/6,90
14.* 161 27 2.54/254 7141714

. The data are from mg/l / JanHute ca B mg/l
. ** The organic matter was calculated based BOD/ OpraHn4HOTO BELLECTBO € U3vucrneHo Ho 6asa XMNK

Table 2-b / Tabnuuya 26.

Content of biogenic macro elements/ CbObpxaHue Ha 6UoO2eHHU MaKpoesieMeHmu

Parameters / Nitrogen fraction / A3omHu ¢ppakyuu K P
Mapamempu [mgrkg] [%] [%]
ammonium / nitrite nitrate /
aMoHuee /HUTpUTEH HumpameH

1. 714,6x2,15 10,2+0,99 5,0+0,01 0,91+0,0 0,58+0,03
2. 3865+3,44 62,6+1,01 13,6+0,23 2,53+0,11 1,26+0,08
3. 2761+1,86 5,0+0,06 <1,0 1,25+0,17 1,34+0,04
4. 609+1,47 18,6+0,09 <1,0 3,64+0,12 0,34+0,00
5. 1096+13,24 19,4+0,05 39,3+1,25 1,70+0,07 0,21+0,03
6. 205,5+9,03 <5 <5 2,12+0,13 0,20+0,04
7. 148,9+1,13 <5 <5 1,89+0,09 0,34+0,01
8. 1070,9+2,11 9,7+0,33 80,0£10,5 0,60+0.02 0,06+0, 01
9. 1774,2+1,19 16,7+1,1 14422,8+23,5 1.01+0,01 0,09+0,03
10. 1771,2+3,04 6,0+0,98 13840,4+1,22 1,01+0,03 0.11+0,01
11. - - - 11,52+0,3 65,6+0,13
12. - - - 13,33+0,7 1640+11,12
13. - - - 11,15+0,9 973,69,25
14, - - - 10,23+0,5 37,28+1,39

. The content of N and P is based on mg/l / CbabpxaHueto Ha N 1 P e Ha 6asza mg/l

Table 3/ Tabnuuya 3
Data of the chemical composition of the raw materia  Is from farms / [aHHu 3a xumu4yeH cbcmae Ha u3xo0HU
mMamepuanu om ¢hepmume [13]

Types of raw materials / Dry matter content / | Organic matter / . . Methane content /
Biogas yield /Jo6ue Ha
Budoee u3xo0HuU CnObpKaHue Ha Cyxo OpeaHu4yHo 3 CbObpKaHue Ha
6uoza3[m’/t of DM]
mMamepuanu seujecmso [%] sewyecmeo[%] mMemaH [%]
Beef manure / Mogexda mop 10 75 340 55
Pig manure / CeuHcka mop 8 75 400 58
Grass silage / TpeseH cunax 40 85.6 656 55
Corn silage / LjapesudeH cunax 32 95.4 611 53
Table 4 / Tabnuya 4
Component of heavy metals/ CnbObpixaHue Ha MeXKu memasnu
Elements /
esleMeHmu As Cd Co Cr Cu Hg Ni Pb Zn

[mg/kg]
1. <5 <05 <05 1,3+0,01 340,05 <1 9,8+0,04 <5 15040,21
2. <5 <05 0,8 0,7+0,00 84+0,22 <1 7,3+0,11 <5 420+0,33
3. <5 <05 <05 2,6+0,01 139+0,14 <1 8,7+0,07 <5 343+0,21
4. <5 <05 <05 10,7+0,03 7,5+0,02 <5 6,4+0,15 <5 41,8+1,13
5. <5 <05 0,9 24,0+1,0 24,0+0,92 <1 15,9+1,34 <5 85,6+1,28
6. <05 <05 <05 6,5+0,45 13,3+1,23 <1 7,2+1,02 <5 315,5+2,45
7. 10,3+0,28 <05 <05 14,4+1,28 41,9+1,13 <1 13,5+0,09 <5 48,1+2,13
8. <5 <0,5 <0,5 13,6+0,01 6,3+0,04 <1 7,6+0,11 <5 12,7+1,11
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9. <5 <05 <05 6,2+0,91 12,3+0,76 <1 4,6+0,09 <5 67,9+2,13

10. <5 <05 <05 8,2+1,03 7,940,21 <1 3,6+0,03 <5 13,8+0,15

11. <0,3 0,06 <0,5 4,67+0,04 | 0,009 <0,1 3,41+0,06 |<0,116 0,021

12. <0,5 0,022 <0,5 0,948 0,034 <0,1 1,05+0,05 |[<0,116 0,034

13. <0,3 0,016 <0,5 1,138 0,005 <0,1 0,697 <0,116 0,114

14. <0,3 0,024 <0,5 0,944 0,007 <0,1 1,306 <0,116 0,041
CONCLUSIONS n3sogu

The results from the examined substrates received
from various raw materials (plant, organic fertilizers and
waste water) give us ground to make the following
conclusions:

- The examined substrates contain in optimal values all
technological parameters that characterize the
production of bio fuel (RM, C and proportion C:N).
With a view to a maximum biogas production and
maximum mineralization of the organic substances in
the substrates it is recommendable to use combined
substrates which would lead to an optimal proportion
of macro- and microelements (valuable agro
ecological parameters that combine mineral salts that
are immediately used by plants) with indecomposable
organic substances that improve the soil structure.
Reason for this conclusion gives us also the bioshlam
data received from these substrates.

- The content of nitrogen in the examined substrates
is in the limits of 1.8% (substrate / leaf mass

Paulownia—spring) to 7.75% by substrate 7
(organic fertilizer). The free nitrogen forms
(nitrogen — ammonium) is by substrate 8

(unchangeable bird litter). The nitrate form of
nitrogen is with the highest values in substrates
made of root crops (beet — sugar, fodder and red).
The substrates received from waste water of
wastewater treatment plant concerning the content
of nitrogen take middle place which confirms the
collective view for the use of mixed substrates for
biogas production.
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Pesyntatute ot nscnegBaHute cybcTpaty NonyyYeHn ot
pasnu4YHN CypOBWHU (PacTUTEMHWU, OpraHWYHW TOPOBE U
oTnagHW BOAWM) HM JaBaT OCHOBaHWE [a HanpasBuMm
CnefHVTE 3aKMNoYeHns:

- Wscnegeanute cybctpaty chabpKaT B OMTUMAIIHW CTOMHOCTU
BO/MKV TEXHOMONMH MOKASATENW XapaKTepya/paLLyl MPOV3BOACTBOTO
Ha 6uoropueo (CB, C u cwotHoweHne C:N). C orneg max.
[obuB Ha 61oras n Max. MMHepanuaMpaHe Ha OpraHNYHUTE
BellecTBa B cybcTpatiTe € MpOonopbYMTENHO M3MoN3BaHe
Ha KOoMOWHWpaHM cybcTpat, koeto ©Ow poseno Ao
OMTMMAsIHO CBLOTHOLLIEHWE Ha MaKPO- M MUKDOENEMEHTU (LiEHHM
arpoeKorno4HY MoKas3aTenu cbyeTaBallyl MUHEPAITHU Conu,
KOWTO BefHara fa ObaaT onon30TBOPSABaHN OT PacTeHNATa)
C HepasrpagvMMy OpraHWYHM BellecTBa MofobpsBalm
CTpyKTypaTa Ha noysata. OcHOBaHVE 3a TOBa 3aKIOYeHVe
HW f[aBaT M faHHWTe 3a Ouownama nonyvyeH OT Tesu
cybeTpatu.

- CbaObpxaHMeTo Ha a3oT B maneasaHuTe cybetpat e rpaHiumTe
Ha 1,8%- (cybecpat -nuctHa maca [laynoBHus —ponet) Ao
7,75% npu cybetpat 7 (opraHndHa Top). CeoboaHuTe chopma
Ha asoTa (asoT —aMmOoHMEB) € Npu cybcpaT 8 (HecMeHsieMa
nTnya noctenst). HutpartHata chopma Ha asoTa € C Hali-BUCOKM
CTOMHOCTM Npy cybcpatvTe MPUrOTBEHW OT  KOPEeHonroam
(uBekno — 3axapHo, KPbMHO M uepBeHo). Cybcrpartute
nonyvyeHn ot otnagHute Bogu Ha [IC no oTHoweHue
CbObpXaHWe Ha a30T 3aeMaT MEXOMHHO MONOXeHUe, KOeTo
NnoTBpbXKOaBa BWKOAHETO HA KOMEKTVMBA 3a W3MOor3BaHe Ha
cMeceHu cybcTpatm npu  MPOM3BOACTBOTO Ha  6Guworas.
MpoyyeHnTe OT Hac cyGCcTpaTh MokasBaT CbAbpXaHue Ha
TEXKM eNEeMEHTN NOA, KPUTUYHO JOMYyCTUMUTE MPaHULI.

BnaropapHocT

HacTosilwwata paspaboTka e duHaHcupaHa ot PHU B
pesynTaTr Ha U3MbIHEHWe Ha HayyHo u3crnenoBaTencku NpoekT
FFNIPO_12 01283: ,Exkonornsaumsi Ha arpoeKOsfIornm4yHu
CUCTEMU U MOBULLABaHE Ha eHepruiHaTa UM edPeKkTUBHOCT
ype3 npunaraHe Ha npepaboTeHn BMoopraHNYHN OTMaabLN
3a TOpeHe, VHTpoAyuMpaHe Ha EeHeprunHu Kyntypu u
KOMMMEKCHO M3Mon3BaHe Ha nomacarta KaTo eHeproHocuTen”
(JoroBop SFSR-EO1/3 o1 27.11.2012).
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