JOCJIIIKEHHS TA PO3POBKA TEXH.OJIOFIT BUPOBHUIITBA
BIOT'A3Y 3 BIIXOJIIB HYKPOBOI ITPOMUCJIOBOCTI
Kyuepvk IL.I1., MatBeeB 10.B.

Inemumym mexuiunoi mennoghizuxu HAH Yxpainu,
mein. 044-223-55-04; kucheruk@biomass.kiev.ua

Metorw poOOTH € MOIIYK pallioHaIbHOI KOHIICMINT MPOEKTy Ta po3polKa
TEXHOJIOTIYHUX pIleHb ISl €()EeKTUBHOTO BHUPOOHHUIITBA 0iora3zy 3 >KOMY
IyKpOBUX OYpSAKiB MPOTATOM POKY, 110 BPaxOBYIOTh CKJIAJ Ta OOCSTH KOMY, a
TaKOXX MOXKJIMBICTh 3aJydyeHHS KOMIUIEMEHTApHUX Ta/a00 ambTepHATUBHUX
BU/IIB CHPOBHHU.

3 ormsAgy Ha CE30HHMU XapakTep poOOTH ILYKPOBHX 3aBOMIB ICHYE
JIEeKIJIbKa OCHOBHUX KOHIICTIIM peamizaiii 010ra30BOro MPOEKTYy Ha >KOMI.
[lepmia koHIeNIis nMepeadayae BUKOPUCTAHHS CBIKOTO KOMY B Iepioa poOoTH
I[yKPOBOT'O 3aBOJIy 1 KHUCJIOTO JXOMY (3 dKOMOBHX 5IM) — B MIXKCE30HHHI MEPIOI.
Hpyra — poboTy 6i0ra30BOT0 3aBOly Ha KOHCEPBOBAaHOMY >KOMI, 1110 Iepeadayae
JIOBEZICHHS] BMICTY CyXHX PEUYOBUH B HbOMY 110 24% Ta 3aKkiaJaHHs B CHEliaibHl
MJJACTUKOBI  pykKaBu. [HIN  KoHUemii mnependayaroTh  BHUKOPUCTAHHS
KOMILIEMEHTAPHUX/AJIbTePHATUBHUX BHJIIB CUPOBUHH.

B pesynbraTi mpoBeeHNX eKCIIEPUMEHTATbHUX JOCIiIKeHb BCTAHOBJICHO
MUTOMHI BUXia MeTaHy 3 )koMy cBixkoro 0,495 MCH krtcop, 3 AKOMY KHCIIOTO
(3 »xomoBoi smu) — 0,375 M Cha KT cop- BusiBneno, mo npu 30iuIbIIEHHI
MOYaTKOBOI KoOHIeHTpauii cyxoi opraniunoi peuoBuHu (COP) xomy Cyso B
Giopeaktopi mepiommuroi mii 3 9 0 23 Top'KT T 3MEHINYEThCS MIKOBA
MBUAKICT BUXOAYy MeTaHy Vcpamax 3 2,16 1o 0,76 SMocpa K n06a™
30UTBITY€THCS TMTPOMIDKOK Yacy J0 JAOCATHEHHS Vchamax 3 9 10 64 116, a came
3HaueHHs KymymsituBHoro Buxony CH, 3Hmkyetbest B 3 pasu. [lomaBaHHs 10
xomy messicu (20...70% Big macu COP) npusBoauTth 10 301IbMEHHS V cHa max
(mpu Cysp=12,1 rCOP-Kr'l) 31,64 no 8,28 HM3CH4-KF'1-zLo6a'1.

MonenroBaHHSI TIPOIECY METAHOBOTO OpOJiHHS >KOMY B TPOTOYHOMY
peaktopi tuny CSTR mnokazano, mo HaiOuibmie 3Ha4eHHS Vcpgmax = 1,92
WMocHaKI T mo6a’  Moke OYTH  JOCSTHYTE IpPHM  BEIMYMHI  OPraHiqHOro
HaBaHTa)keHHsT 4,4 Krcop-M'g-z[o6a'1 ta rigpasiaiyoro — 0,0333 no6a™t, [Tpu
IbOMY BHHHKAE Ae(PILUT MaKpO- Ta MIKPOECIEMEHTIB /ISl POCTY KIITUHHOI Macu
6axrepiit: P - 6,37, Co - 0,12, Cu - 0,09, Zn Ta Mo — 0,07 MMOb.

3 ormsaay Ha 3HAYHMMA MacmTa® 6i0ra3oBHX MPOEKTIB Ha xomi (2...10
MBT.) SK KOMIUIEMEHTapHI/aJbTePHATUBHI BHIM CHUPOBUHH  JOIIBHO
pO3IIIAIaTH CWJIOC KYKypya3u Ta/ab0 TMOXXHWUBHI POCIWHHI PEmTKH (TCis
BIJIMOBITHOT TIoTIepeIHBOT 00poOKM). ParfioHalbHUM MOXKe OyTH BUKOPHCTAHHS
IpaHyJbOBaHOI COJIOMH, TOCIIHPKCHUN MUTOMUI BHUXiJ METaHy 3 SKOi CKJIalae
0,22...0,25 ,M°CH k" cop.

IIpu BHOOpP1 KOHIEMIT Ta TEXHOJOTII BHUPOOHHUIITBA Ol0razy 3 KOMY
HEOOX1JJTHO BpaxoByBaTH MOro BHUJ Ta XIMIYHHA CKJIaJa, a Mpu BUOOPI
KOMIUIEMEHTapHO1/aTbTepHATUBHOI CHPOBHUHH — MOXKIIUBICTh 30aNaHCyBaHHS
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XIMIYHOTO CKJIaay cymimii 3a okpemumu fediuutaumu enemenramu (P, Co, Zn,
Mo, Cu).
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The aim of this study is to find a rational design concept and development
of technological solutions for the efficient production of biogas from sugar beet
pulp (SBP) for a year, taking into account the composition and amount of pulp,
and the ability to attract complementary and/or alternative raw materials.

As sugar refineries run in seasonal manner, there could be the several
basic concepts while implementing biogas project. The first concept involves the
use of fresh pulp during sugar beet processing period and sour pulp (taken from
pulp storage) - in the off-season. The second concept presupposed the work of a
biogas plant on pulp with dry matter content 24% layed in special plastic
sleeves. Other concepts include the use of complementary/alternative raw
materials.

As a result of experimental studies it was found the specific methane yield
from fresh pulp 0.495 ym®CH,kg™'ys and from sour pulp (taken from pulp
storage) — 0.375 \m°CH.-kg™vs. Increasing the initial concentration of volatile
solids (VS) of SBP Cyso in the batch reactors from 9 to 23 gys'Kg™®
correspondingly leads to the decreased peak rate of methane production V chs max
from 2.16 to 0.76 ym°CH,-Kg™-day™, increased the period needed to achieve
Vchamax from 9 to 64 days, and reduced the cumulative methane yield by 3
times. Adding molasses to the SBP (20 ... 70% by VS) increases the V chamax (at
Cvso = 12.1 gvs'Kg™) from 1.64 to 8.28 y\m>CH,-Kg*-day™.

Modeling the anaerobic digestion of SBP in CSTR showed that the
highest value of Vcuama = 1.92 nm°CH,-Kg-day™ could be achieved at the
organic load rate 4.4 Kgys'-m>day™ and 1/HRT = 0.0333 day™. Thus there is a
deficiency of macro- and microelements for bacteria cell mass growth: P — 6.37,
Co-0.12, Cu-0.09, Zn and Mo — 0.07 mmol.

Given the large scale of biogas projects based on SBP use (2 to 10 MWg)
maize silage and/or crop by-products (following the appropriate pre-treatment)
should be considered as the complementary/alternative raw materials. It could
be reasonable to use wheat straw pellets (WSP) which experimentally evaluated
specific methane yield amounts to 0.22 ... 0.25 Nm3CH4-kg'1VS.

While choosing the design concept and the appropriate technology for
biogas production from SBP it should be taken into account the type of pulp and
its chemical composition, and while choosing complementary/alternative raw
materials — the possibility to balance the chemical composition of the mix for
certain scarce elements like P, Co, Zn, Mo, Cu.
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