RENEWABLE ENERGY AND ENERGY CONSERVATION TECHNOLOGIES

TECHNOLOGY FOR BIOGAS UTILIZATION

Description

Biogas (methane (CH,) and carbon dioxide (CO,) gaseous
mixture) is fuel gaseous mixture with CH, > 50 %. The use of
biogas is an important task as it would solve ecological
(limitation of biogas atmospheric emission) and economi-
cal (additional energy source) problems. We have devel-
oped a technology and a facility for biogas utilization.

The facility consists of 6 separation modules working
alternately and ensuring continuity of the technological
process. Depending on input biogas composition and
requirements to products, facility can contain a set of all
modules or one of them.

Facility allows to divide biogas into the components:
—  liquefied almost pure methane in standard vessels with

volume 40-50 litters under the pressure 20 MPa and

with purity 96 %;

—  liquid carbon dioxide in similar vessels under the pres-
sure 5—6 MPa;

—  solide carbones dioxyde (dry ice ).

Technical parameters of the facility:

—  overall dimensions, mm — 1700x1050x650;

—  productivity in biogas terms — 50 nm®/hour;

— admixtures of the other components in the separated
methane and carbon dioxide — ~ 4 %;

- facility weight — ~ 150 kg.

Pressure swing method was used for this work.
Method uses different concentrations of biogas compo-
nents in the gaseous phase at the upper and lower pressure
levels in absorber, that is caused by different absorbability
of the carbon dioxide and methane. When gaseous phase is
sampled from the absorber at the upper pressure level, we
obtain mixture enriched with less sorbent component —
methane, when it is done at the low pressure level — more
sorbent carbon dioxide.

Facility block scheme, its general view and motor-
generator are shown at the pictures.

Innovative Aspects and Main Advantages

The main innovative aspect is the use of the Pressure
Swing Method (PSM). The cycle is short and the process
requires room temperature. These two factors combined
with motor-generator working at the produced methane
ensure autonomous facility operation.

Areas of Application
The facility can be used in different fields in which organic
wastes are concerned:
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Fig. 1. Block diagram of the autonomous complex facility for
biogas utilization

Fig. 2. Model of an experi- Fig. 3. Motor-generator
mental-industrial facility

for biogas separation.
General view
—  Agriculture;

—  Factories of the food industry;
—  Plants of biological purification foul water;
—  Solid domestic waste dumps.

Stage of development
Development phase — laboratory tested, available for
demonstration

Patented: Patents of Ukraine: U 38746 A, bulletin
Ne4, 2001; U 44512 A, bulletin Ne2, 2002; 8870, bulletin
Ne8, 15.08.2005

Contact details

Institution: National Science Center "Kharkov Institute of
Physics and Technology”

Principal Contact: Khazhmuradov Manap A.

Address: 1 Akademicheskaya St., Kharkiv, 61108, Ukraine
Tel.: 380-57-335-68-46

Fax: 380-57-335-35-33

E-mail: khazhm@kipt.kharkov.ua

SCIENCE AND INNOVATION. Ne 4, 2006



BIAHOBJIFOBAHA EHEPMETUKA TA TEXHOJIOri EHEPrO3BEPEXKEHHS

YCTAHOBKA TA TEXHOJIOTTS IO YTUJII3AIIIL BIOTA3Y

022150 npono3uuii

bioras (cymimr metany (CH,) ta miokcuny Byriertio (CO,))
€ TOPIOUOIO Ia30BOI0 CYMIMIIIO, 110 MicTuTh > 50 % CH,.
Bukopucrattst 6iorasy € BaKJIUBOIO 33]1a4€l0, 10 BUPIIIy€e
npobJeMI: eKOJIOrYHy — OOMeKeHHs eMicii MetaHy B ar-
Mocdepy, eKOHOMIUHY — JI0JIaTKOBe JixKepesio eneprii. [lms
BUPITIEHHS 1[MX 3aBaHb PO3POOIEHO TEXHOJIOTIIO Ta yCTa-
HOBKY 110 yTHJIi3aii 6iorasy.

YcranoBka MicTUTh 6 TIOTIEpEMiHHO TIPAIIOI0YIX PO3-
JLTOBUX MOJYJIB, 10 3abe3nedye Ge3nepepBHiCTh TeXHO-
JIOTIYHOTO TPOTIECY:

3ajexkKHO Bifi CKJIaay BUXIAHOTO Giora3y W BUMOT 0
TIPOYKTIB, IO 0/IeP:KYIOTHCS, BOHA MOJKE CKJIA/IATHCS SIK 3
TTOBHOTO HaGOPY MO B, TaK i 3 OHOTO MOZYJIsT (PO3/IiTO-
BOTO).

YeraHoBKa JI03BOJISIE PO3LINTH 6i0Ta3 Ha KOMIIOHEHTH:
—  3Pi/[UKeHUH, TPAaKTUYHO YHNCTU, METaH y CTaH/AapT-

Hux Ganonax o6'emom 40—-50 a1 mig Tuckom 20 MIla

4CTOTOI0 > 96 %);

—  piAKUI MIOKCHA BYTJIEII0 B TaKUX sKe OasoHax TPH

THCKY 5—6 MIla;

—  TBepAWii MiOKCHU BYTJeIio (CyXuii JIij).

TexHiuHi XapaKTePUCTUKN YCTAaHOBKU:

—  rabaputHi posmipu, MM — 1700x1050x650;

—  IpOAYKTHBHICTH 110 Giorazy — 50 HM® /romumy;

—  JIOMIMIKY {HITUX KOMIIOHEHTIB Y PO3/IiJIEHITX MeTaHi if
niokeui ByrJenio — ~ 4 %;

—  Maca ycTaHoBkHu — ~ 150 k.

VY poboti ycTaHOBKH BUKOPHUCTOBYETHCSI METOJ KO-
POTKO LIUKJIOBOI Oe3 HarpiBHOI agcopOiii. Meroa nossirae
Y BUKOPHMCTaHHI Pi3HOI KOHIIEHTpallil KOMIIOHeHT Oiorasy B
ra3oBill ¢azi mpu BEPXHbOMY i HUZKHBOMY PiBHSIX TUCKIB B
azcopbepi, 00yMOBJIEHOIO PI3HOIO CTYIIHHIO afcopOIii Me-
TaHy ¥ AIOKCHAY BYTJIEIo. 3aificHio0Yn Bigbip ra3oBoi
(asu 3 azicopbepy pH BEPXHLOMY PIBHI THCKY, O/IEPIKYEMO
cymil, 36aradyeHy METaHOM, IO € MEHII COPOYIOUNM KOM-
MOHEHTOM, — a [IPU HUKHBOMY — OLIbII COPOYIOYNM JIOK-
CHJIOM BYTJIEITIO.

Biok-cxema KOMIIIEKCHOI YCTAaHOBKH, ii 3arajbHU
BUTJISAZ i IBUTYH-T€HEPATOP IIPE/ICTABIIeH] HAa PHCYHKaX.

Hosusna ma ocnoemi nepeesazu

HoBuM € BUKOpHCTAHHSI METOLY KOPOTKOIMKJIOBOI 6e3-
Harpisroi agcop6biii (PSM). Mana TpuBaicTh UKy i
KiMHATHA TeMIlepaTypa MpoIlecy [03BOJISIIOTh CTBOPIOBATU
MOOIJIBHI PO3IIJIOBI YCTAaHOBKH, IKi B KOMIIJIEKCI i3 ABUTY-
HOM-TeHepaToOpOM, IO MPAIIOE HA TIPOAYKYEMOMY MeTaHi,
3a6e311e4y10Th aBTOHOMHY POOOTY YCTAHOBKIL.
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Puc. 1. Biok-cxeMa KOMIUIEKCHOT yCTaHOBKH IO yTUJIi3anii 6io-
ragy

Puc. 2. 3aranpumii Bursisy Puc. 3. JIBuryn-reneparop
MaKeTy JOCJIiIHO-IPOMHCIIO-

BOi YCTAaHOBKH PO3/iIEHHS

Giorazy

Tanysi 3acmocyeanns
YeranoBka Moske OyTH BUKOPUCTAaHA B Pi3HUX cepax:
—  Arpapmue rocroapcrso.
—  IligmpmemcTBa Xapy0oBO1 IIPOMUCIOBOCTI.
— Cranitii 6i0J10riYHOTO OUUIIIEHHS CTIYHUX BOJL.
— 3BajuIna TBEPANX H06yTOBI/IX BIIXO/IIB.
OHUM CJI0OBOM, CKPi3b, 16 MAEMO CIIPABH 3 OpTaHiu-
HUMU BIJIXOaM#

Cmaois po3pooxu
Cragiist pO3BUTKY — [IPOBe/IeHi 1ab0paTOPHi TECTH YCTAHOB-
KM, TIPOBEIEHO BUMPOOYBAHHS i BOHA JOCTYIHA JUIsT Jie-
MOHCTpAITil.
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