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The results of experimental studies of
humidity, ash content, calorific value for
components of municipal solid waste in
Cherkassy city are presented. The results
of the research are used to develop an
integrated waste management and recycling
system in the Cherkassy city.
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N — KiNBKICTB JIOTKIB 3 MaTepianaMy OIHOrO 3 KOMIIOHEHTIB;
i — HOMEP JI0TKA;

m,, — Maca i-oro JIOTKa,

m, —MOYATKOBA Maca [ -Oro JIOTKA 3 MaTEPIaIOM JI0 CYLIiHHS;
m, — KIiHIIEBA MACa [-0ro JIOTKA 3 CYXUM MaTepiajioM.

Am — 3MiHa MacH HaBa>KKM 3pa3Ka MiJl 4ac CYIIiHHS;

M — MIOYATKOBA Maca HaBa>KKM 3pa3Ka [0 CYLLiHHSI.

m, — Maca TUrJist ab0 YOBHUKA;

INOCTAHOBKA INPOBJEMMU

B YkpaiHi ckinanach KpUTHYHA CUTYaIlis B Taly3i T0-
BO/KeHHs 3 TBepiumu mooyToBumu Bimxomamu (TTIB). B
2017 p.93% 3i6panux TIIB 6y10 BUBE3€HO /17151 3aXOPOHEHHS
Ha TOJTiIrOHU Ta 3BAJIUILA, HA SIKUX BXKe HAKOMUYEHO OJIU3bKO
2233 myH. T TTIB i 1opiYHO LSl KUIBKICTh 301/bIIYETHCS HA
5%. Ilonironu B KpaiHi He BINOBIIAlOTH HOpMaTHBaM [Iu-
pextuBu Pagn Ne 1999/31/€C Bin 26 kBiTHs 1999 p. «Ilopo
TIOJTITOHIB 3aXOPOHEHHS BiIXOf1iB» [ 1], 25% 3arannHoi moni
TIOJIITOHIB Ta 3BAJIMIN, HE BIMOBIIAIOTL HOpMaM Oe3MeKu,
9% nepeBanTaxkeHux, 10% - 1e HECAHKI[IOHOBaHI CMiT-
Te3Basmina. [Torpebda y HOBUX mosiroHax ckiagae 1632 ra
[2]. ITpakTuka 3axopoHenHsi TIIB Bunyuae 3 rocnogapchb-
KOro o0iry 3Ha'Hi IUIOLl CLILCHKOrOCIOAAPCHKIX Yrifb Ta
CIPUYMHSIE CePIO3HI eKOJIOTTUHI HACI/KH.

HanionanbHa crparterisi ynpasiiHHS BiXogaMu B
Ykpaini 1o 2030 poky (nani «Crpaterisi») HanpasieHa Ha
3MiHY [APAUIMU MOBOJPKCHHS 3 BIXOJAMU: BiJj SKCTCH-
CHBHOTIO BHIIyUCHHsI BIIXOAIB i 3eMe/b [0 MaKCHMAJbHO
MOKJIBOIO BUKOPHMCTAHHSI MaTEPiaIbHOTO 1 eHepreTUYHO-
rO TOTEHIIaTy BiIXOJiB Ta 30€pe>KeHHs IIHHNX 3eMeJTbHIX
pecypciB [3]. Meta Crpaterii - 3MeHIIIeHHsT 0OCATIB yTBO-
PEHHSI BIIXO/IiB Ta CTBOPEHHS iH(PPACTPYKTYpH JIId iX nepe-
POOKHM i HOBTOPHOTI'O BUKOPUCTAHHS, MiIFOTOBKA /10 MEpexo-
1y 10 €KOHOMIKM 3aMKHEHOT0 LIMKJY, sIKUi1 iepefdavae, 1o

m, — Maca THIJIS 3 HABAXKKOIO;
m, — Maca TUIJIS 3 30J1010.
0, — nMTOMA TETJIOTa 3rOPSIHHSA AHATITUYHOT POGU B 60MO1;

Q_b“ — pPO3paxyHKOBI cepefiHi 3HAUEHHS /IS KOYKHOTO KOMIIO-
"enra TIIB;

CKB — cepeniHe KBaipaTUIHE BiIXMJICHHST;

Q “ — BUIIA TEMJIOTA 3rOPSAHHS AHAIITMYHOT NPOOH;

Q — BUIIa TEMIOTA 3rOPSIHHSA MAJIMBA Y CTaHi MOCTABKH.

00Csir IPOAYKTIB, MaTepialliB i peCypciB BUKOPHCTOBYETHCSI
B CKOHOMIll SIKOMOra [IOBIIC i YTBOPCHHs BIJXOJB
MiHIMI3y€ThCSI.

Jna peanizanii 3acaj Crparerii ctBopeni Po6oya rpyna
3 IUTaHb PO3poOJeHHsT HallloHaNnbHOro MiIaHy ympaBIliHHS
Bixofamu Ta KoopauHauifiHa paja 3 nuTaHb peasizauil
Crparerii, po6oyi Tpynu y MICUEBUX OpraHax BUKOHaBYOI
BJIajii, OpPraHax MiCLIEBOrO CaMOBPSIIyBaHHs, OCHOBHUM 3aB-
[IAHHSIM SIKMX € HalpauboBYBaTH npono3uuii o HanioHans-
HOrO IUIaHY YNpPaBJIiHHS Bifxofgamu i migroroska Perio-
HAJIbHUX [JIaHIB YNPABIIHHS BIXOJaMH, SIKi IOBUHHI [PYyH-
TYBAaTHCh HA CTPATerii PO3BUTKY PEriOHY i [eTalbHOMY
aHaJi3y MOTOYHOI CUTYaLily cpepi MOBOXKEHHSI 3 BIIXOAaMU
3 METOI BHOOpPY ONTHMAJILHOI CHUCTEMM TOBOKECHHS
(iH(bpacTpyKTypu A7Ist PO3JIIIIBHOTO 30MPAHHSL, IEPepOOIICH-
Hs1, OOpOOJIEHHS Ta YTUIi3allil), a TAKOXK MPaKTUYHI 3aX0/H
J71s1 T1 BIPOBA/KEHHS.

Ockinbku o6csiru TIIB Ta ix mopdosiorist 3anexathb
BiJl KiJIbKOCTI HACEJICHHSI y HACEJeHOMY MNYHKTI Ta HOro
KYMIBEJbHOI CHOPOMOXHOCTI [4], migxomm A0 cucTeMu
ynpasiiHHa TTIB B KOXKHOMY HacelieHOMY MYHKTI MaroTh
IPYHTYBAaTHUCh Ha OLiHILI nmoTeHuiany renepauii TIIB 3a ix
MOP(OJIOTIYHUM CKJIQIOM, a TaKOX 3a €HEPreTUYHOI Ta
ekoJioriynoto xapakrepuctukoro TIIB. Lli pocmigkeHHs
HEOOXiJTHO MPOBOJUTHU MPU PO3POOJEHHI ATBTEPHATUBHOT
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Kknacucikaii BiIxofiiB Ha OCHOBI X BIaCTUBOCTEN, SIKICHUX
Ta KUJTbKICHMX MOKA3HUKIB, Ta BCTAHOBJIEHHS! BUMOT IO CKJIa-
[y 1 BIaCTUBOCTEN NMaJIMBa, OTPMMAHOTO 3 BiJIXOMiB, IO Ta-
KOXK nepefoadeno Ctpareriero.

Jl71s po3poOIIeHHsS PETiOHANBHOTO TUIAHY YNPaBJIiHHS
Bigxomamu M. Uepkacu MicbKa aMiHICTpallisl 3ampocuia
¢paniy3bky komnatito «BETEN INGENIERIE» npoBecTu
ananiz TTIB m. Yepkacu Ta po3poOUTU MiOTHUI MNPOEKT
BIPOBA/PKEHHSI KOMIUIEKCHOT ONTUMI3alil CUCTEMH YyNpaB-
mians TTIB. Kommanis «<BETEN INGENIERIE» 3amoBumia
IHcTUTYyTY TexHiYHOT Temnogi3nKi TPOBEJICHHS aHaJi3y
EHEepreTUYHuX xapakrepucTuk komroHeHTtiB TIIB m. Yep-
KacH.

B naniit cTaTTi mpefcTaBieHi pe3yabTaTi AOCHIIKEHHS
eHepreTMyHux Xxapakrepuctuk TIIB y cepennbomy 3a
po3mMipamu MicTi 3 HaceneHHsM y 300 Tuc. oci6 Ha TpUKJIaji
M. Yepkacu.

AHaJli3 eKOJIOTIYHMX XapaKTEePUCTUK KOMIIOHEHTIB
TIIB M. Yepkacu B faHiil CTaTTi HE PO3IJISAAETHCSI.

META CTATTI

MeTor0 CTaTTi € BU3HAYEHHS OCOOJIMBOCTEN IMiIXOJIiB
[0 pO3pOOKHM PErioHAJILHOTO TJIaHy YMPaBJIiHHS BiIXOAaMHU
Ha npukiaji M. Yepkacu.

O06’€KTOM JIOCITIJIPKEHHS] € €eHEPreTUYHI XapaKTepUCTH-
KM KOMIIOHEHTIB TBepAMX MOOYTOBUX BigxofiiB M. Uepkacu.

METOIU TOCTIKEHHS

Kommnekcuuii ananiz TIIB m. Yepkac BKkJOUYaB aHasi3
Mopdosorii TIIB BianoBigHO 10 €BpONENCcHKOT METOAUKOIO
MODECOM, ockinbkun Hakaz M2XKKI Ykpaiau [5] He
BifinoBifiae eBponerickKiin kKnacudikanii TI1B BigmoigHO /10
Pimennst komicii oo €Bponeicbkoro mepesiky BigXofiB
[6] . MeTonuka Bu3HaueHHs1 MopcosioriuHoro ckiany TIIB
onucaHa B cTarTi [7].

Tab6muug 1. Y3aranbHenuil ckiajg kommnoneHntis TTIB.

Ha ocHoBi pe3ynbrariB focnigkenns Mopcodorii TIIB,
ABTOpPaMM TPOBOJIMIIUCH EKCNIEPUMEHTAIbHI  JTOCIIKEHHS
EHEePreTUYHUX XapaKTepUCTUK (BOJIOTOCTI, 30JIbHOCTI Ta Te-
TUTOTH 3TOPsTHHST) HacTymHIX KoMnoHeHTiB TI1B: opraniuamx
PeIToK, manepy, KapToHy, KOMIIO3UTHAX MaTepialliB, TeK-
CTHUIIIO, CAaHITAPHOTO TEKCTUITIO, TNIACTHUKY, IHIINX FOPIOYMX
MaTepiajiB, IEPEBUHHOIO OCTPYKKY , ApiOHOT cppakuii TTIB.
Y3aranbHenuit cknaj komnoHenTiB TIIB mpencraBneHo B
Tabun.1.

3pa3kum  [us AOCHiKeHHS Oynm  BifliOpaHi Ha
cMiTTe3BanMILi (ToJIiroHi) y M. Yepkacu i po3copToBaHi 1Mo
KOMIIOHEHTaM Yy 3aKPUTi >KOPCTKI MIACTUKOBI KOHTEHHEPH.

JlocipKeHHs! TPOBOAMIIACH Ha 1ab0OpaTOPHOMY CTEH/Ii,
J10 CKJIajly SIKOTO BXOJIMJIO HACTYITHE OOJIa/IHAHHSL:

- wada cyumibHa nadoparopna CHOJI-3,5;

- Ty MyperbHa;

- KACHEBMI1 OaJIOH 3 ra30BUM PELYKTOPOM;

- POTOPHUI HO>KOBUIA TOAPiOHIOBAY (MJIMH);

- Ipi6He 06J1a/THaHHS Ta IHCTPYMEHT: JIOTKH, CKJISIHI OFOK-
CU, KepaMiyHi TUIJIi, KJIOYi Ui MaHimyJsigiii 3 6oMO60t0,
€KCIiKaTop, MYHI Ui, MHIET, HOXKMUI TOLIO.

Ta BUMipIOBAJIbHI TIPUIIAJIN:

- xamopumetp wmopeni KTC-4 3aB. NeOl (cBimounTBO
npo MA [IIT Ykpmerprectcranmapt Ne24.651.2010 Bin
28.12.2010 p.), o ckiajy sIKOro BXOAUTH KAJIOpUMETPUYHA
oomba BKY-2 Nell (arectat Ne24-2/5461) — 3acTocOBaHO
[17151 BAMIPIOBAHHSI TETJIOTH 3rOPSIHHS 3pa3KiB;

- Baru BJIP-20 3aB. Ne727 3acTOCOBaHO /17151 BUMipIOBAHHS
MacH 3pa3KiB, 3aMajgbHOTO JIPOTY Ta MANepoBOl yNAaKOBKH.

- Barn A500 pipmu AXIS, 3aB. Ne 6902 3acTocoBaHo st
BHMIPIOBAHHS MAaCy NPW BU3HAYEHI 30JIbHOCTI Ta BOJIOTOCTI
3pa3KiB.

Memoouxa eusnaiennsa 60a020cmi 'y cmami nocmas-
KU TIONATa€E y PO3MOJIiJI KOKHOTO 3 KOMITOHEHTIB y JIeKiJTbKa

Ne 3/mt Komnonentu TIIB Y3aranbHeni cknagosi kommonenTis TIIB
1 Bio-Bigxomu CyMilll i3 WIKipOK MJIOJIiB, IIIMATKIB XJ1i6a, 00ropTKY 1 KayaHa KyKypy/3u,
(opraHiuHi pelTKu) YepeHKiB BUHOTPAJIHOrO T'POHA, TOHKUX POCIMHHUX CTeOes, TOIO0
2 MMamip CYMIII IMATKIB Pi3HOKOJILOPOBOTO TaNepy
3 Kapron CyMIlI IMATKiB TOHKOT'O, TOBCTOTI'O Ta TPHOXILIAPOBOTO KAPTOHY
4 KomnosuTHi Matepianu CyMilll IMATKiB (pOJbIU Ta (POJIbIY HA KOJIHLOPOBOMY Hanepi
5 TekcTunb CyMIII BOJIOTHX IIMATKiB TOHKUX OABOBHSHMX TKAHWH Ta IIIJIBHUX TKAaHUH
6 CaniTapHUil TEKCTUIb CyMilll BOJIOTMX BATHUX Ta BATHO-MAapJIEBUX TAMIIOHIB, MAMIEPCiB,
(ITpopyxTH ririeHn) HIMaTKiB OMHTIB, MaNepoBUX Ta NOJIMEPHUX MOPUCTUX (pparMeHTiB
CyMIIII IIMATKIB Pi3HOKOJILOPOBOI MOJIMEPHOI TLTIBKA
7 ITmacTuk y P13t p p ’
HeMPO30pHX IIMATKIB IIACTUKY
8 [Hii roproui Matepianu CyMIII IMATKiB MIHOMJIACTY Pi3HOT LIIJTLHOCTI
3eleHi Bigxoau .
9 . TPICKU JiepeBa, CTPYKKa, Kopa JepeBa
(HepeBUHHMIT OCTPYKOK)
. . cyMill ApiOHUX pparMeHTiB BIIXOMIiB, KICTKU CJIMBH, IIMATKH MiHOTJIACT
10 Jpi6uHa cppaxuis TIIB Y b . (_bp JIXOMIB, ’ Y,
MJIACTUKOBOT TUTIBKU, TUNTACTUKOBI MAJIMUKK 3 BATHUM TaAMIIOHOM, TOILIO
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MONEPEeHbO 3BAXKEHUX JIOTKIB 3 TOHKOrO aJIFOMiHIEBOTO
CIUIaBY

Jlesiki mpeyMeTH He BMILAIMCS TIOBHICTIO Y JIOTKH 1
TOMY PO3pi3alncs Ha AEKibKa YaCTHH, PO3PIi3ancs TaKOXK
IS GiJTBIIT IIBUKOTO BUCYIITYBAHHST YITAKOBKY 3 KOMITOHEH-
Ty «KOMITO3UTHI MaTepiajn», sIKi MICTUIIM B COO1 3aJIUIIKN
NPOJYKTiB 3HAYHOI BOJIOrOCTi (CiK, MaloHe3, TOIIO) — 1X
BMICT TaKOX MOMILIABCSl Y JIOTOK. BHaCHiHOK TOro, 1o Y
PI3HI JIOTKM TIOTajiam NPS/IMETH 3 CYTTEBO pi3HUM TOYaT-
KOBUM BMICTOM BOJIOTH, BITHOCHA 3MiHA MACH JJIsl KOSKHOTO
JIOTKA Pi3HUIIACS BiJl IHIIIMX 3 TAKUM K& KOMIMOHEHTOM. ToMy
IJIs1 KOSKHOI'O 3 HafjaHMX KOMIIOHEHTIB BIJJHOCHA BOJIOTICTb
y CTaHi MOCTaBKM BMU3HAYAIACH 32 BiTHOLIEHHSIM 3arajibHOT
3MiHM MacCH JIO 3arajJibHOi OYaTKOBOI MacH 3a (hOpPMYJIOHO:

N
E(mZi _mj’:')
T = 100x =L ,i=12,..N. (D)

(m2i =My )

||M2|

Hi()zomoeica anaaimu4noi npo6u NPOBOAMUIIACS LIS
XOM MOJPiOHEHHSI 3a JIONOMOTOI0 POTOPHOTO HOXOBOTO
nopiOHIoBaya (MJMHA) KOMIOHEHTA, BUCYLIEHOrO Ha CTafii
BU3HAYEHHS BOJIOTOCTI Y CTaHi TIOCTaBKH!, IOTO TOMOTeHi3aIli1
Ta BUTPUMKU HOr0 Y TOHKOMY I1api B JaGOPaTOPHUX yMOBaX
MPOTSITOM IIOHAMEHIIE IBOX Mi6 M0 MOCSTHEHHS MOBITPSI-
HO-CYyXOro cTaHy. Maca 4yacTKu nojipiGHEHOro KOMIIOHEHTa
He nepesuiyBana 0,01...0,03 r.

Metopyka BU3HAUYEHHSI BOJIOTOCTI B  aHAJIITUYHOMY
crani Bigmosifae Bumoram ['OCT 27314-91 [8] i mossirae y
3BaXKYBaHHI HABAXKM 3pasKa nocni;pKyBaHoro Marepiany y
nonepeHbO 3BaXKeHIN CKIISIHIM OFOKCI, CYLIIHHI NPY 3ajiaHiil
TeMnepaTypi O NOCTIMHOT Macu Ta y 3BaXKyBaHHI HaBaX-
KM CYXOro 3paska pa3oM 3 Orokcor. sl KOMIOHEHTIB
«KomnozuTHi MaTepianu», «[Inactuk» i «IHii roprodi ma-
Tepianm» 3aaBanacs Temrneparypa cyminas (72+2)°C |, pis
iHmmx (105+2)°C. 3a 3HaifgeHuMHI MacaMi BOJIOTOro Ta a0-
COJIIOTHO CYXOTO 3pa3Ka JJIsl KO>KHOT HaBayKK/ BU3HAYAIOTh
BIIHOCHY BOJIOTICTb.

Pozpaxynok Bosorocti W* mpoBopuBcs 3a (hopMyJIOr0:

We=100 - Am/m. 2)

[TapanenbHO MPOBOAMIN BUMIPIOBAHHSI HE MEHILIE HIXK
Ha JIBOX HaBaXKKax 3pa3ka, NPUYOMY pe3yJibTaTh BHUMi-
proBaHb pi3HUIUCH He Oinbliie 5K Ha 0,2% abCcoMIOTHUX TpU
BoJiorocti W=<10%, Ta He Ouiblie 5K Ha 2% BiTHOCHUX BiJ
CepeHbBOl BoJstorocTi npu Bostorocti W>10%. 3a pe3yabTaT
MPUAMANIOCS CEPE/IHE 34 BOMA BIMiPIOBAHHSIM.

3oabHicmy 3pa3Kié BU3HAYEHA 3TiJHO 3 BUMOIaMU
I'OCT 11022-95 (MCO 1171-97) [9].

Po3paxyHOK 30JbHOCTI aHATITUYHOT TPOOGU TPOBOJUIIU
3a (hopMyJI0L0:

A*=100" (m,-m)/(m,-m ). 3)

[TapanenbHO MPOBOAMIM BUMIPIOBAHHS HE MEHIIE HixK
Ha JIBOX HABaXKKaxX 3pa3Ka, MPUUOMY pPe3yJbTaTH BUMIpIO-
BaHb pi3HWIMCHL He Oinbliue sk Ha 0,2% abCcomoTHUX TpH
3016bHOCTI A<10%, Ta He Oinblie K Ha 2% BIJHOCHMX BiJ

cepeiHboi 305bHOCTI pu A>10%. 3a pe3ynbrar npuiima-
JIOCSI CepefiHE 3a IBOMA BUMIPIOBaHHSIM. K10 PO3O1XKHICTh
B pe3yJibTaTax BUMIpIOBaHb MEPEBHUILYBaja BCTAHOBJIEHI
HOPMH, POBOAMJIN JIOIATKOBE BUMIPIOBAHHSI, a 33 Pe3yJib-
TaT NPUIMaJIN CepefTHE MiX JBOMa HANOIMKINMHU.

30bHICTD MPH JIOBIIBHIN po6ouiil Bosorocti W’ Bu3Ha-
yanu 3a (hopMyJIor0:

A=A (100-W" )/(100-W*). 4)

Memoouxa eusna4eHHs menaomu 320psAHH BiflloO-
BifJa€ CTAHAAPTHUM METOJMKAM [JIs TBEPAUX BUMIiB MauBa
I'OCT 147-95 (MCO 1928-76) [10] Ta OCTY ISO 1928
[11].

[Ipu BuMiproBaHHAX OpMyBaslaCh HaBaXKKa MaJMBa,
sIKa 3aMaKOBYBAJIaCh y TAIlp 3 BiTOMOIO TEIIOTOIO 3TOPSH-
Hs. BCi KOMIOHEHTH HaBaXKKM 3Ba>KyBAJIUCh, MPUUOMY 3a-
rajabHa Maca BUOMpasiach Taka, oo eHepris, 110 BUALISIACH
y 60M0i Npu cHatoBaHi, BiNOBijlaja liana3oHy BUMipIOBaHb
KajiopuMmeTpa. 3a3Buuaii ijisi TOPIOYNX MaTepiaiiB Maca Ha-
BAXKKHU CTaHOBUJIA Oam3bka Ao 1r, ado meHwa. s npo6 3
BHCOKHMM BMICTOM IIJITACTUKA Maca HaBaXkKW OyJia 3HMKEHa
no 04r. HaBaxkka nomimanach y TUrelb, a BiH — y TpuMay
KPUIIKM KaJOpUMETpUYHOT 60oMOU. Y 60MOy BBOAMAM 1 M
JIMCTAITILOBAHOI BOJIN, GOMOa 3aKpUBaJIaCch Ta 3aIllOBHIOBAJIACH
kucHeM 3 TuckoM (3,0+0,2) MIla (30 6ap). [lingroroBieHa
6omMba po3MillyBaiach y KaJOpPUMETPi [l TIPOBEICHHS
MOCHIy 3 BU3HAYEHHS TEIUIOTH 3TOPSHHS. 3TiTHO 10 HOP-
MaTUBHUX NOKYMeHTIB [ 10, 11] 7151 KOXKHOTO 3 KOMIIOHEHTIB
MPOBE/ICHO LIOHAMMEHIIIe MO J[Ba JOCJi/IU 3 BU3HAUEHHSI Te-
IJIOTU 3rOPSIHHS. SIKIIO Pi3HULS pe3yJH,TaTiB JOCIIIIB IS
CYTTEBO HETOMOTEHHMX KOMITOHEHTIB NepeBuIyBana BCTa-
HOBIICHY JIOIyCTHMY HOPMY, IPOBO[AIIH I’SITh JOCHIJIIB, a
MOAAITBIIT OOUKMCIICHHST TPOBOJIMIIN 32 cepean 3HAYCHHSIM.

30JIbHICTh Ta TEIIOTA 3TOpsiHHS 6io- BIIIXOJIIB Ta ApiGHOT
dpaxuii He gocmuxyBaHMCb OCKIJIbKM 3TifIHO f0 PaKTHKK
noBojikeHHst 3 Binxopgamu y €C [12], komnanis «BETEN
INGENIERIE» BBaXkae €KOHOMIYHO JIOIJILHUM BUPOOISTH
3 OPraHivYHOTO CMITTSI KOMITOCT.

Binpmr getanbHO METOAMKM BH3HAYEHHSI BOJIOTOCTI,
30J1bHOCTI Ta Teruotu 3ropsuHs TIIB onucani aBropamu
B cTarTi [7].

PE3YJbTATHU JOCIIITXKEHD

PesynbraT Bu3HavyeHHs1 Bosorocti koMnoneHTis TTIB y
CTaHi MOCTABKM Ta B aHAJITUYHOMY CTaH1 HaBeJieHi B TabJ. 2.

PesynbTaTit BUMipIOBaHHS 30JIbHOCTI aHANITUYHOT MPO-
6u Ta po3paxyHkKiB 30sbHOCTI cyxux TIIB mpepcraBieHi B
Tad. 3.

B Tab1. 4 mpencTaBneHi pe3yabTaTH eKCIepUMEHTAITb-
HOT'O BU3HAYEHHS TEIUIOTH 3TOPSIHHSI Y O0MOi B KOSKHOMY
MOCJifi, pO3PaxXyHKOBI CepeHi 3HAYCHHS 7151 KOSKHOTO KOM-
nonenTa TTIB Ta CKB ni1si KOMNOHEHTIB, 1715 sIKuX 3pooiie-
HO MO 5 IOCIi/IiB, @ TAKOXK 3HAUEHHS! BULLOT TETVIOTH 3TOPSIH-
HS /17151 IBOX CTaHiB: aHAJITUYHOT'O, CYyXOro.

AHasi3 focHijiKeHb MiTBEP/IKY€E MONUTLHICTH 3arpo-
BaJI>KEHHS po3flIbHOTO 300pYy KommoneHTiB TTIB BigmosifgHO
J10 EBPONENCHKOT MPAKTHUKM, 3TiIHO SIKOT OKPEMO 301Pa€EThCs
BTOPHHHA CUPOBMHA, SIKa MOKe MifIJISITaTh Nepepoolli:

- mamip;
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Tabnuug 2. Pe3ynbraTtu BU3HaYeHHs BOsiorocTi KoMnoHeHTiB TTIB y cTaHi mOoCTaBKM Ta B aHAJIITUYHOMY CTaHi.

Boutoricth, %
Ne 3/m Y3aranbHeHe HallMEHyBaHHS KOMIIOHEHTIB
y craHi noctaBku W’ y aHanmiTuaHOMy ctani W*
1 Bio-Bigxonu (opraHiuHi pemTKu) 749 -
2 Mamip 30,2 74
3 Kapron 35,1 6.8
4 Komno3uTHi MaTepianu 264 33
5 TekcTnin 333 54
6 ITpopykTH ririenu 83,2 5,1
7 ITnacTuk 13,0 1,1
8 [ roproui MaTepianm 10,2 24
9 IepeBUHHUI OCTPY>KOK (3eJIeHi BigXou) 11,1 7.2
10 Ipi6na ppaxuis TIIB 47,6 -

Tabmuug 3. Pe3ynbTaTtu BuzHaueHHs 301bHOCTI TTIB.

) 3oubHICTE, %
Ne 3/m Y3aranbHeHe HaliMeHyBaHHsl KOMIIOHEHTIB - - -
y aHaJliTHYHOMY CTaHi A y cyxomy crani A?

1 Bio-Bigxony (opraHiuHi pemTku) - -

2 Manip 104 11,2

3 Kapron 11,9 12,8

4 Kowmno3uTHi MaTepianu 82 8.5

5 TekcTunb 1.9 20

6 [IpopykTH TirieHn 10,7 113

7 ITnacTux 4.7 4,7

8 [HImi roproui MaTepianm 11,6 11,9

9 JlepeBUHHUIT OCTPY3KOK (3€lIeHi BiIX0n) 2,6 2.8

10 Ipi6ua ¢pakuis TIIB - -
- KapTOH; - €JIEMEHTH JKVBJIEHHS €JIEKTPOHHNUX Ta €JIEKTPUYHUX TPH-
- JIOM KOJIbOPOBUX METAJIiB; JIafiiB;
- CKJIO; - XiMpeaKTHBU;

- JIOM AJTIOMIiHilO;

- €JIEKTPOHHI Ta eJIEKTPUYHI MPUJIAN, 1110 BUMIIUIA 3 JIaj1y;
- MoOyTOBa TeXHiKa (XOJIOMUIBHUKY TOIIO), IO BUAIIIN 3
napy;

- TIJIaCTMACH;

- BUpPOOM 3 TIOJIIMEPHUX MaTepiaiB (MOJiMEpHi TUTIBKHY 1 iH.);
- BUPOOH 3 fiepeBUHN (MeOJIi 1 T.11.)

- HECTAHJ]ApTHE CMITTsl 1 Oy/iiBeJIbHI BiXOMM;

- CayioBi BifIXO/ (CTPIKCHA TPABa 3 TA30HIB, MLIKN Bify

KYLLIB, Onase JIMCTS TOLIO), IPU3HAYEH] /Il KOMIOCTYBAHHSI.
Kpim toro, mators okpemo 36uparuck Hebesneuni TIIB:

- BiAXO/I1 ﬂakoqaap60314x MaTepialis;
- IPOCTPOUCHI JIIKM 1 KOCMETHKA;
- BiinpaupoBaHi Maca;

- 3ac00U 3aXUCTY POCIIVH;

- aepO30JIbHI YaKOBKHU;

- PTYTBBMICTHI TIpUJIajiv, eHepro30epiraroyi JamI.

JIOLSTEHO BMPOBA/KYBATH BapiaHTH PO3UTEHOTO 300py:
- CHCTEMU 3aroTiBJli BTOPUHHUX MaTePialIbHUX PEeCcypciB 3a

JONIOMOTr OO IPUIAOMHUX
3aroTiBeJIbHUX MYHKTIB;

- CUCTEeMH 300Py BTOPHHHKX MaTeplaJILHI/IX pecypciB 3a fo-

IIOMOTI'OIO CHCI_IIEU'ILHI/IX KOHTeI/IHeplB

JloCBil MOCHIPKEHHS EHEePreTUYHUX XapaKTepUCTUK
TIIB cBigunTh, 0 B YKpaiHi HEOOXiqHO BBOAUTH CTaHIAp-
TH Ha BU3HAYEHHSI TeTJIOTU 3rOPSIHHSI Ta 30JIbHOCTI BIIXOfIiB,
FapMOHI30BaHi 3 €BPONEHCHLKUMU HOPMATUBHUMU [OKY-
MeHTamu. Taki cTaHgapTy NOBHUHHI MICTUTH crieyudiuHi,
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Tabnuug 4. Pe3yabTaTu eKCnepyuMeHTAIbHOrO BUHAUCHHS TEIUIOTH 3ropsiHHsI KomMnoHeHTiB TTIB.

Ne 3/m Y3araibHeHe HallMeHyBaHHSI KOMITOHEHTIB

0,

“, kx/xr | Q¢ k[Ix/xr [ CKB, % | Q ¢, x[Ix/xr [ Q, k[Ix/Kr

14540

[Manip

14578 - 14529 10954

14617

14583

Kapron

14536 - 14487 10093

14490

28332

29186

KomnosuThi Marepiamm

29096 29168 24 29111 22172

28938

30288

17805

17091

TekcTunb

17179 17329 1,6 17291 12184

17338

17234

27408

IIpoxnykTH ririenu

27356 - 27318 4830

27304

40811

40170

ITnacTuk

39860 40025 1,7 39959 35131

40305

38979

19527

19317

[ roproui Matepianu

19528 19334 1,3 19282 17738

19381

18917

18158

JlepeBUHHUI OCTPY>KOK

18136 - 18098 17336

18114

XapakTepHi ISl BIXOMiB, pEeKOMEHaIlil 3 MiArOTOBKU
npo0 Ta BHECEHHS MOMPABOK /IO Pe3yJbTaTiB BUMIPIOBAHHS
B 3aJIeXKHOCTI BiJJ KOMIIOHEHTY, PO3LIMPEHi HOpPMMU Ha
BiITBOPIOBAHICTH Pe3yJIbTATIB 3 OIVISITY Ha HETOMOTEHHICTh
TIIB, 110 3HaYHO Pi3HSITHCS Bij] BAACTUBOCTEN TPAAULIAHOTO
OPraHiyHOro NajuBa.

BUCHOBKU

1. OTpumaHi pe3ynbTaTy AOCHIIPKEHHSI eHEPreTUYHUX
xapakrepuctuk TIIB M. Yepkacu MOXYTb PO3NOBCIOIXKY-
BaTHUCS Ha Oy/Ib-sIKe iHIIle MIiCTO YKpaiHu i OyayTh MaTh Ta-
Kuii CaMuii piBeHb KOPEJISIIii.

2. PesysbTatit IOCIIKEHb BMICTY BOJIOTH, 30JIbHOCTI
Ta TEMJIOTH 3TOPSIHHS CBIXYATh MPO CYTTEBI BIMIHHOCTI
OMX XapaKTEePUCTHK Y Pi3HUX KOMIOHEHTax BiaxopiB. s

TJIBULICHHST  €PEKTUBHOCTI BUKOPHCTAHHSI BTOPHHHOTO
noreHuiany kommnoHeHTiB TIIB nHeoOxigHO OpFaH13yBaTI/I
CUCTEMY pO3JIIbHOTO 30MpaHHS CYXUX HEOpraHiuyHMX
komnoHeHTiB TTIB.

3. 3rigHo 3 pe3ylbTaTaMi AOCII/KCHHSI Ta PeKOMEH-
fauisM  3eieHOi KHUIMM 3 YNpaBiliHHS  GiooriyHuMu
Bigxogamu B €C [12] 0710 BUPOOHUIITBA KOMIIoCTy 3
GIOMIOTIYHNX BIAXO/(IB [JIsl TOJIMIICHHS IPYHTIB, KOMITAHist
«BETEN INGENIERIE» BBaxka€ €KOHOMIYHO HOLIJILHUM
BUPOOJISITU KOMIOCT 3 OpPraHiuHoOro cmitts. B cywacHux
yMOBax YKpalHU «BOJIOT» OpraHiuHi (XapyoBi) Bigxogu
cKIaaroTh 28...45 % wmopdonoriudoro ckiany TIIB, mo
€ B pasu Oibllle, HiK YacTKa IHIMMX KOMIOHEHTiB [13],
MiTBEP/KY€E MPIOPUTETHICTD 3aNPOBAPKEHHS 1X OKPEMOTO
300py 3ajJ1sl MOAAIBIIOr0 KOMIOCTYBAHHS.
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4. [Tnst BuKOoHaHHs 3acaj CTpaTerii JOLIIBHO 3anpOBa/l-
SKEHHS$1 po3/iibHOr0 360py KoMnoHeHTiB TIIB BifgnoBigHo 10
€BPONENCHKOI TPAKTUKU, 3TIHO SKOi OKPeMO 30MpPaEThCS
BTOPVHHA CUPOBHHA, 5IKa MOXKe TIJIsIraT! Tepepooiii, a Ta-
KOXK KOHYE HEOOXiqHO pO3fijbHe 30MpaHHS HeOe3meuHnX
komnoneHTiB TTIB.
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ANALYSIS OF THE ENERGY CHARACTERISTICS
OF COMPONENTS OF MUNICIPAL SOLID
WASTE OF A CITY WITH A POPULATION

OF 300 000 PEOPLE

Sigal O.1., Vorobiov L.I., Pavliuk N.Y., Serhiienko R.V.

Institute of Engineering Thermophysics of the National
Academy of Sciences of Ukraine, 2a, Zhelyabova str., Kyiv,
03057, Ukraine

The waste management strategy has been adopted in
Ukraine. It determines the main directions of reforming the
system of sanitary cleaning of cities in order to minimize
environmental pollution in accordance with EU standards.
In the process of preparation of the regional implementation
plan for the Strategy in Cherkassy, a study of the morphology,
energy and environmental characteristics of the components
of solid domestic waste (SDW) was made.

This article presents the results of experimental studies
of humidity, calorific value and ash content for 8§ components
of waste: paper, cardboard, composite materials, textiles,
hygiene products, plastic, other combustible materials,
wood shavings are presented. Humidity is also determined
in organic residues and in fine fractions.

The investigations were carried out at the experimental
stand of the Institute of Technical Thermophysics of the
National Academy of Sciences of Ukraine.

Due to the absence in Ukraine of standards for the study
of energy characteristics of solid waste, the measurements
were carried out in accordance with standards for solid
organic fuels, which slightly differ from the EU methods
for the study of solid waste. In order to develop regional
integrated waste management plans within the framework
of the strategy implementation, based on the qualitative
analysis of MSW components, it is necessary to develop
standards for determining the energy characteristics of SDW
in line with European normative documents.

The study of the energy characteristics of solid waste
showed a significant heterogeneity in the components of solid
waste, which significantly complicated the determination of
characteristics and led to a considerable scatter of results and
an increase in measurement uncertainty. This happened due
to low weight and the need for thorough homogenization
of the sample, which was experimentally investigated in
accordance with the method of preparation of an analytical
sample.

The article analyzes need for adaptation of the European
methods of detailed morphology of solid domestic waste in
Ukraine, which is necessary for separate waste collection.

The results of the research are used to develop an
integrated waste management and recycling system in the
city of Cherkassy.
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