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WHCTHTYT HayK 0 3eMNe 1 pecypcoB 3emau, Musa, Mranus

OLLEHKA SMMCCMN OUOKCUOA
YI’MEPOAOA HA NTONIUITOHAX
Nno sUOIrAsy

MouBeHHbIV ra3006MeH (gbiIxaHMe NoYBbl) —
OAMH U3 OCHOBHbIX NPOLLECCOB B rN06a1bHOM
LlMKANe yrnepoAa Ha Haweit nnaHete. OpHaKo
CyTb 3TOro NPMPOAHOro IBNEHUS U €ro

ponb B 6uochepe usyyeHa He0CTaTOUHO.
MpuknagHbie uccnefo0BaHUA NOMOrakoT

yBnaeTb MHOrorpaHHOCTb 3TOro AB/1€HUA

MOJTNTOHbI 3axopoHeHUs TBEPABIX
661TOBBIX 0TX0/10B (TBO), Kak mpaBwIo,
SIBJIAIOTCSA UCTOYHUKAMH CYIIIECTBEHHOTO
3arpsA3HeHUs aTMOC(depHI BCIIE/ICTBHE
BbIJIeJIeHUs Ororasa, 06pasyronierocs
IIPY Pa3JI0KEHUH OPTaHUYECKUX
OTXOJIOB, 1aKe, ECJIH Ha ITOJIUTOHE
yCTaHOBJIEHA cucteMa cbopa

U cxuraHus 6uorasa. K coxxanenuro,
KOJIMYECTBEHHAS OIleHKA HMUCCHH
3arpA3HAIONINX BEIIECTB OT CBAJIOK

He BeJIeTCA.

VI3BeCTHO, UTO B pe3yJbTaTe
aHadPOOHOTO PABJIOKEHUA
OpraHUYeCKUX MaTePUAJIOB
METAHOTEHHBIMHU OaKTepUAMU
(Kirshop, 1984; Whitman, 1985)
06pasyroTcs MeTaH U AVOKCH/L YIJIEPOAiA.
Ho B peasbHOCTH Ha IIOJIUTOHE OTXOZBI
CHauaJja MOoJ[BepPraloTCs IpoleccaM
a3poOHOTO pasiokeHus (MoKa
HMeeTCs OCTYH KUCI0PO/ia) U JIUIIh
IIOTOM MX YIUIOTHAIOT U 3aKaIlbIBAIOT.
ITosTOMY OTXOZBI pasJaraloTcs
HeMeTaHOTeHHbIMU O6akTepusamu (Boone,

)

IR spectrometers batteries and electronics

Accumulation chamber unit

Bryant, 1980; McInerey, Bryant, 1981),
YTO IIPUBOAUT CHaUasa K 06Pa30BAHUIO
MIPOCTHIX OPTAaHUYECKUX KUCJIOT,

KOTODpbIE Jlajiee IpEeBpaIfaoTCA B Guoras.

Buoras — 3T0 cMech, cocTosAasn
us 55% merana (CH 4) U 45% Iuokcuga
yriepoza (CO,),— rasos, KOTOpbIe
SABJIAIOTCSA IPUIMHON TAPHUKOBOTO
addexra. Takum 06pa3oM, CBAIKU
CIIOCOGCTBYIOT YBEJTMUEHUIO KOJIMYECTBA

PalmTop computer

Water trap

CH,, nomazaoero B armocdepy.

ITo onjeHKaM ATeHTCTBA 110 OXpaHe

okpy»xaroter cpesbl CIITA smuccun CH .

OT CBAJIOK COCTABJIAIOT 22% OT 001I1ero

coZiep;KaHusA MeTaHa B aTMocdepe.
OcHoBHas IIpobJieMa 3aKI0daeTcs

B TOM, YTOOBI TOBBICUTH 3G ()EKTUBHOCTH
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9KCIUTyaTaI[iH [IOJIUTOHA
U TIPEJIOTBPATUTh HEOPTaHU30BAHHBIE
BBIOpOCHI Grorasza B aTMochepy.
ABTOpaMu pazpaboTaH crocod
u3MepeHus npamoro noroka CO,

u CH, oT cBaJIOK, YTO IIO3BOJIAET
OLIEHUTbH IIOTOK SMUCCUH, & TAKIKE
KOHTPOJIUPOBATh HEITPOHHUIIAEMOCTh
TeJIa IMOJIMTOHA, BO3MOXKHOE
IIPUCYTCTBYE aHOMAJIBHBIX 30H
Jlera3alyy WIK TPEINH, Yepe3 KOTOPhIe

MOZKET IOCTyIaTh 6roras. Paccunras v
001U TOTOK OMoTrasa U3 Teja —
HIOJIUTOHA, MOKHO ONITHMHU3UPOBATh
JIPEHaX U cucTeMy cbopa brorasa Jyisa
IIPOMBBO/ICTBA TEIUIA ¥/ WJIN SHEPTHH.

B craThe IpuBe/IEHEI ITaHHBIE,
IIOJIyY€EHHBIE B PE3YJIbTATE JIBYX
MOHUTOPHHTOBBIX UCCIIEZIOBAaHUH,
IIPOBE/IEHHBIX HA MyHHUIIUIIAIBHOM
mosiuroHe T. Typuna (Mtasnus)

IIPU TEXHUYIECKOH IO/IZIEPIKKE
MyHHUIIUTIATBHOTO IIEHTPA OXPAHbI
okpyskaroteit cpenbl (AMIAT).
IToyIUroH sKCIIyaTupyercs ¢ 1985 rosia
U Ipon3BOJUT 7.0 MBT sHeprum.
TTOJIUTOH COCTOUT U3 HECKOJIBKUX
CEKIIWH, KOTOPBIE 3aII0JIHAINCH B Pa3HOE
BpeMsi, I03TOMY MOP()OIOTHYECKHUI
COCTaB IIOJINTOHA MEHJICA U3 TO/a B TOZ,.
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MHCTPYMEHTbI 1 METOAbI

JIs n3MepeHuH GbUT UCIIOJIb30BAH
NK-criekTpodoTomMeTp, KOTOPBIH
LIUPOKO IIPUMEHAETCSA /I U3MEPEHUs
JIBIXaHUS TIOYBBI ¥ TIOAXO/IUT IS
MU3MepeHHH Ha CBaJIKaX, ByJIKAHAX,

B reOTEPMAaJIbHBIX PAHOHAX U JJI

OIIEHKH TPAHCIIUPAIINH ITOYBHI MEepPOTPHUATHI 110 c60py Groraza HCXO/Isl U3 MaTeMaTHUYeCKOH

B CEJILCKOM X03s1ticTBe. [Ipubop SMHCCHUH COKPATUJIUCH HA 75% — MOZIENTH, U (PAKTUUECKUM

obecrieynBaeT U3MEPEHMS B IITUPOKOM 10 118 T/CyTKU WM 0,23 KT/ M>-CyTKH. ITIOTOKOM, HEOOXOTUMBIM JIJIST

JIMana3oHe 3HAUeHUH ra30BBIX IOTOKOB | Takum 06pa3oM, UCCIe0BaHUs OIIpe/ieJIEHH s ONITUMAJIbHBIX

u3 noussl (CO,, CH » H.S, N O, leTyunx | IOKa3ayu CyIIeCTBEHHYIO YCJIOBUH SKCILTyaTAIlNH TIOJINTOHOB

OpraHUYeCKHUX COeTMHEHUH ), ! MOJKET Pa3HHUILY MEXK/TYy TEOPETUYECKU U TIPOU3BO/ICTBA AJIbTEPHATHBHOMN

MIPUMEHATHCA /11 MOHUTOPHUHTA paccuyuTaHHBIM 06BEMOM GHOTa3a, snektposuepruu. f

HEOPraHU30BaHHBIX BHIOPOCOB OHOTrasa

Ha CBaJIKaX. SIIVISVSIVSI00 000000000000 000 000000000000 000 000000 /00 /00 000 00 0 0 00/ 0 0 0y 00 400 40 s 40 s 40 0 4 000 0 00/
B 0011eii c105KHOCTH OBLIO

o0csie1oBaHo 380 TOUEK Ha IJIOLIAIKN CCbUIKHK:

400000 kB.M. CyMMapHbIe SMHUCCUU BOONE D.R., BRYANT M. P. (1980). PROPIONATE — DEGRADING BACTERIUM, SYNTROPHOBACTER WOLINII, FROM

6uorasa coCTaBUIU 375 T/CYTKU METHANOGENIC ECOSYSTEMS. APPL. ENVIRON. MICROBIOL.. 40, 626-632.

WU 0,93 Kr/M2-cyTku. Kpome Toro, KIRSHOP B.H., [1984). METHANOGENESIS. CRC CRITICAL REV. IN BIOTECH., 1,109-159.

OBL/IH BBISIBJIEHBI aHOMAaJIbHbIE 30HBI, MCINEREY M.J., BRYANT M. P., (1981). BASIC PRINCIPLES OF BIOCONVERTIONS IN ANAEROBIC DIGESTION AND

B OCHOBHOM, BOKDYT ckBakuH. ITociie METHANOGENESIS. BIOMASS CONVERTION PROCESSES FOR ENERGY AND FUELS. PLENUM, NEW YORK, 277-29%.

BBITIOJTHEHUS COOTBETCTBYIOIIIX WITMAN W. B., (1985). METHANOGENIC BACTERIA. ARCHAEBACTERIA. ACADEMIC PRESS, NEW YORK, 3-84
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CO. FLUX FROM LANDFILL SOIL:
(]
A I\%I ETHODOLOGY TO ESTIMATE

THE MUNICIPAL solid waste (MSW)
landfills are often regarded as very
important sources of atmosphere

contamination: this is due to the escape The soil respiration
of biogas from landfill body even when is one of the basic
biogas collection and combustion processes in the

systtemslalgz present. vai?heﬁis no global carbon cycle
protocols have been yet utilized to on the planet. The

tify pollutant flow from landfill area. :
quantify pollutant flow from landfill area essence of this natural

It is well-known that methane and h di
carbon dioxide are produced in landfills phenomenon and its

from anaerobic decomposition of ro_le in the b|05p|?ere
organic matter by methanogenic bacteria still has gaps which
(Kirshop, 1984; Whitman, 1985). In could be filled by
landfill, wastes are first subjected to applied researches

aerobic degradation processes until

the oxygen is totally consumed;
wastes are in fact compacted and
covered to avoid oxygen penetration.
Therefore wastes are decomposed by
non methanogenic bacteria (Boone
and Bryant, 1980; McInerey and
Bryant, 1981), which convert organic
compound in organic acid provided
with a simple structure. These simple
substances are further transformed
in biogas.
Biogas is mainly a mixture of
approximately 55% methane (CH,)
and 45% carbon dioxide (CO,),
which are gaseous species liable
for the greenhouse effect. Landfills
participate to increase the amount of
CH, lost in the atmosphere. The U.S
Protection Agency (2001) indicates
that percentage reach about 22%.
The main problem is to perform
appropriate covering works for the
landfill in order to avoid the biogas
escapes to the atmosphere and
improve the efficiency of exploitation.
In the landfill we preferred using
the direct flux measurement to
verify the actual characteristics of
the impervious cover and to assess
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the possible presence of anomalous
degassing zones or fractures. These
latter can act as preferential path for
biogas escaping.

If the aim of the work is to quantify
the total CH, emission from landfill
soil towards the atmosphere, it is then
more correct to measure the CH, flux.
In this case it is possible to estimate
the total biogas flux from landfill soil.
This estimation can help optimize the
drainage and collecting systems where
biogas is being exploited to produce heat
and/or energy.

This paper shows the data obtained
from two biogas flux surveys carried out
in the municipal landfill of Turin with
the technical support of the organization
A.M.ILA.T. (Azienda Municipalizzata
di Igiene Ambientale Torinese). This
MSW landfill named “Basse di Stura”
collects biogas by means of some vertical
and slanting drainpipes and has been
employing it to produce electric power
since 1985, with a progressive installed
capacity increase which has reached, at
present, 7.0 MW. The landfill is made up
of several lots, which are often cultivated
simultaneously, sometimes by following
a predetermined sequence. Because of
this reason the morphological aspect of
landfill changes year by year.

INSTRUMENTATION AND METHOD
The WEST Systems portable flux
meter is an instrument for gas flux
measurement from soil, it is based on
the accumulation chamber method
and it is suitable for measurements on
landfills, volcanoes, geothermal areas
and for soil transpiration assessment
in agronomy. The instrument enables
measurements of a wide range of values
of gas fluxes from soil (CO,, CH o 1S,
VOC, N,0), and it can be used for
surveying uncontrolled emissions of
biogas in landfills.

THE FLUX METER BY WEST SYSTEMS
SRL CONSISTS OF:

« a circular chamber 10 ¢cm high;

« an IR spectrophotometer

« an analogic-digital converter

« a hand-size computer.

Distance (cm)

A total of 380 measurements sites
have been distributed over an area of
400000 m2. The estimation of total
diffuse biogas flux was 375 ton/day
with a specific flux of 0.93 kg/m? day.

Moreover anomalous zones,
mainly surrounding wells, have
been recognized.

After the biogas drainage and
collecting systems have been
optimized a total diffuse flux
estimation of 118 ton/day was
obtained for the air-soil interface.
This estimation corresponds
to a specific flux of 0.23 kg/m?
day, with a 75% reduction. These
figures strictly correspond to the
difference between the theoretical
amounts of biogas yielded by the
landfill, obtained by mathematical
model, and actual total biogas
burned in the plant to produce
electric power.

This result strongly supports
the idea that this kind of biogas
flux survey may allow to obtain
optimum management conditions
for the exploitation of landfills
to produce electric power and
minimize the amount of biogas lost
in the atmosphere. 4
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