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AHA/TI3 OCHOBHUX CINOCOBIB NMNOBOAKEHHA
3 TBEPOMW NOBYTOBMW BIAXOAAMI

B cTaTTi npoaHanizoBaHO TPW OCHOBHI CMOCO6M MNOBOAKEHHA 3 TBEPAUMM MOGYTOBMMU BiAXOAAMM:
[eNOHyBaHHA Ha MONirOHax, CnastoBaHHs, nepepobka. BuseneHi ix nepesarn Ta Hedoniku. [puBefeHa cxema
po3TallyBaHHS TBEPAMX NOBYTOBMX BIiAXOAiB Ha TepuTopil [OHeubkoi o6nacTi Ta cxema HeraTWBHOIO BM/MBY
CMiTHUKA TBEpAMX N6y TOBUX BiAXOAIB Ha C(HEpU HABKONMMLIHBLOIO NPUPOAHOIO CepesoBuLLa.

MocTaHoBKa Npobnemn. 3a OCTaHHI LEeCATUITTA CrOCTEPIracTbCAa CTPIMKa TeHAeHUis [0
3pOCTaHHsA KiNbKOCTI Bigxoais. LLlopiyHmin npupicT TBepamx nobytosux Bigxodis (TMB) B YKpaiHi
CTaHOBUTL 6/M3bk0 35 MAH.M®, @ HaKoMMueHa 3a BCi POKM iX KinbKiCTb gocsrae 6inbiue 3 Mapg, M.
Tinbkn B JloHelbKili 06acTi LwopiuHmiA npupict TMB craHoBuTb 6 MaH.M® (350 — 400 Kr/pik Ha
1 ntoauHy). Y JloHeubKiin obnacTi naowa 3emesib, 3alHATUX BiAxodamu, HabnmkaeTbcs A0 2%
TepuTopil BCiel [OHeLbKOT 06acTi, WO Mo n/owi BignoBigae Teputopii, fika MepeBuLLYE MNIOLLY
M. [JoHelbKka B 1,5 pa3a, nNpy UbOMY TYT MPaKTUYHO BIACYTHI YCTAHOBKW A1 YTUAI3aLIT BIAXOAIB 5K
NMPOMUCOBKX, TaK i NOBYTOBUX, a TAKOXX HEMAE MOMIrOHIB ANs CKnadyBaHHS BigxoAis, 061agHaHUX 3
ypaxyBaHHSIM Cy4acHUX BMMOI €eKO/oriyHOT 6e3nekn. Bci Bigxoay BMBO3ATbCA NpubAn3HO Ha 700
MICbKMX CMITHUKIB, 3 sikux 80% ekchnyaTyloTbCAd 6€3 AO0TPUMAaHHS 3aXOAiB LIOAO OXOPOHW
HaBKO/IMLLHLOTO npupogHoro cepegosuia (HIMC). TexHonoriyHe 06nafHaHHA CMITTECNaIOBA/IbHUX
3aBO/liB 3aCTapifio Ta He BiAnoBifae CyyaCHVMM BUMOram eKOsIorivHoT 6e3nekn. B uinomy ntoacbka
BISNbHICTb NPUBOAWTL A0 ICTOTHMX 3MiH Y HIC i B nepcrnekTuBi MOXe MpuBeCTV [0 r106a/bHOT
eKO/I0MYHOT KpU3K.

MeTa cTaTTi. B faHiin cTaTTi npoaHanisyeMo OCHOBHI CNOCOOM NOBOKEHHSA 3 TBEPAUMM
no6yToBMMM Bigxo[amu.

Buknag maTepiany 1 pe3ynbTaTW. BifomMo noHag ABafusaTh Croco6iB 3HELLKOLKEHHS 1
yTunizauii Bigxoais. binblWicTb i3 UMX CNOCOGIB HE HabGyNM 3HAYHOrO MOLUMPEHHA Ha MPaKTULL
yepe3 BUCOKY BapTiCTb NepepobKn abo TEXHOMOMIYHI TPYAHOLL. Y [JaHWIA Yac Ha MpakTuli npu
NOBOKEHHI 3 TIB BUKOPUCTOBYKOTHCA TPU OCHOBHWMX CMOCOGW: AENOHYBAHHA Ha MOAIroHax,
CnasltoBaHHSA, nepepobka.

[JlenoHyBaHHA Ha noniroHax. 3arasibHa n/owa TepuTopil, Ha SKi po3TalloBaHa YKpaiHa,
CTaHOBUTL 579 TUC. KM, 4% yciei TepuTopii YKpaiHu 3aliHATi cMiTHUKaMu [1], nnoLya 3emenb, ki
36epernncs B NPUPOAHOMY CTaHi, — YCbOro nuiue 50 Tuc. KM?, Lo CTaHOBUTL 8% Bif 3arabHOi
NAOLLI Ta HAGNMKAETLCA A0 KPUTUYHOIO cTaHy. Maca HakonuueHux y oHeubKid 061acTi Bigxogis
— Npn6aM3HO 4 MApA. T, @ NaoLla 3eMefib, 3aHATUX Bigxohamu, HabnvmKaeTbes [0 2% Teputopii
BCi€l JoHeubKoi 06nacTi [2]. Ycboro no YkpaiHi yHKUioOHYe 6inblue 12 TUC. CMITHUKIB, i3 AKUX
HeCaHKLiOHOBaHMX — 6/1M3bK0 6,7 TUC., HEBNOPAAKOBaHNX 6/1M3bKO — 5,3 TUC.

[JenoHyBaHHA TIMB Ha noniroHax, sike MPakTUKYETbCS B YKpPaiHi, — Lie HalnoLMpeHiwmni
Cnoci6 MoBOMpKeHHs 3 BiAxodamn. Haibinblwi nnowli, 3anyyeHi nig noairOHW, 3HaXoAAaATbCA Y
[oHeubKin, OpecbKiid, 3anopisbKiid, [HINPONeTPoBCbKiN i JlyraHCbKin 06nactax [3]. BifbLwicTb
MONIroHIB YXe nepenoBHeHa, 80% 3 HWX He BIAMNOBIAAOTL BMMOraM €eKOJOriyHOT 6e3nekun. 3a
faHnmn MirkunkomyHrocna y 2005 p. o6Csr BMBE3eHUX Bigxogis gocsar 50,55 MAH. M°, Lo
MOPIBHAHO 3 AaHMMW MWHYNOro poky Ha 8% Oinblwe [4]. 3a faHumy [epKKoOMCTaTy YKpaiHu,
LLOPIYHO KIiNbKICTb BIAXOAIB, MOXOBaHWX Ha MOMIroHax YKpaiHu, 3pocrtae: fkwo B 2000 p.
NMoxoBaHO Ha nosiroHax 760,6 Tuc. T Bigxogis | — 111 knacy He6e3nekun, 2003 p. — 931,7 TUC. T, TO
2006 p. — 1057 tnc. T [5].



3a faHumMu [ep>kaBHOro ynpas/iHHA OXOPOHW HaBKOMIULWLHBLOTO NPUPOLHOr0 cepesoBmLLLa
B JloHeubKiin 06nacTi, Ha 2008 p. y [JOHeubKO-HACMHYBAaTCbKOMY pailoHi BMAaHi «[,03B0nM 1
NIMITM Ha YTBOPEHHSI | PO3MILLEHHA BiAX0A4iB» TPbOM MiANpUEMCTBaM, $SIKi 3alMalOTbCA
[enoHyBaHHAM NO6YTOBUX BiAXOAIB Ha MONIroHax. JTiMITM Ha YTBOPEHHS i PO3MILLEHHS BIAXOAiIB
HafaHo y Tabn. 1.

Y Tabn. 1. 3a3HayeHO HOPMAaTMBHO-NPUMYCTUMMWIA O6CAT YTBOPEHHSA BIAXO4iB ANs
NONIrOHIB 3a3HaYeHNX MiANPUEMCTB, [03BOJIEHA 1 PO3MiLLeHa KifibKicTb TIMB Ha HMX CTaHOM Ha
2008 p.:

1) Oossin Ne 45.01 Big 24.10.2007 p. Ha po3mileHHa Bigxoais Ha 2008 p. TOB «CB/,
NKC», PO3TaLLIOBAHOI 0 3a agpecoto: 83096, M. [JoHeubK, ByN. Kyiibuiuesa, 96;

2) [ossin Ne 13.78 Big 25.03.2008 p. Ha po3miwieHHs Bigxogis TOB «IpuHKO-A0H»,
po3TaLloBaHOro 3a agpecoto: 83023, M. [loHeLbK, Byn. JlabyTeHka, 14;

3) QMOossin Ne 13.01 Big 29.10.2007 p. Ha po3miweHHa Bigxodis Ha 2008 p.
KATI «CaHoumncTka [MeTpoBCcKOro paioHa» (MeTpoBCbKWiA noniroH Ned), po3TalloBaHOro 3a
agpecoto: 83038, M. [loHeubK, By/. Margebyp3bka, 17.).

Tabnmus 1.
NiMIiTV Ha YTBOPEHHS | po3MilLieHHs Biaxozis’
Po3miwleH
HOpMaTI/IBHo: NiMiT Ha o ha O6car
MignpuemcTaa npynycTAMAn PO3MILLEHHA | MOJIroHI HaKonHeH
oS b | T, pic | B, | 7700
AXoAis, T/p T/piK P
TOB «CB/, nntoc» 752079,9 51455,74 51455,74 104680
TOB «[ pyHKO-[0oH» 295700 295700 295700 -
KATT «CaHoumcTKa 95000 95000 95000 | 1780000
MeTpOBCLKOIro panoHy»
Pasom  mo  [IOHEUKO- | 41 59799 44215574 | 44215574 -
ACUHYBaTCbLKOMY pavioHy

IMxepeno: paHi  [lepxynpaBniHHA OXOPOHM HAaBKOMMILHBOTO MPUPOAHOTrO CepefoBuLlla B
[oHeubKin obnacTi.

3a gaHuMu po6oTu [2], y uei yac BeayThes O6yaisenbHi po60TK 3 6yAiBHULITBA MONIrOHIB Y
Mapiynoni, HAcmHyBatii, HoBoa3oBCbKy, KypaxoBomy i ANTi. Y CBOK 4epry ue NpuMBOAMTb A0
BU/TYYEHHS 3 MOBOKEHHS BEIMKNX NJIOLL 3eMeNbHUX Yrifb, WO HEraTMBHO NMO3HAYaETbCA Ha CTaHi
HIC.

3rigH0 3 AaHMMKU  [lep>KaBHOro ynpae/iiHHA OXOPOHW HaBKOJIMLLIHBLOIO MPUPOLHOro
cepegoBvula B [oHeubKin 06nacTi Ha puc. 1 nNOKasaHO po3TallyBaHHSI HeCaHKLiOHOBaHWX
CMITHUMKIB, MoniroHis TIB, AKi MalOTb | HE MaKTb 403BONY HA PO3MILLEHHSA BIAXOAIB MPOTAroM
2007 p., a TaKoX po3TaLlyBaHHA MONIrOHIB NPOMMUCIOBKX BiAXOAIB.

MoniroH TIB sBnsie CO60I0 LUTYYHE YTBOPEHHA TBepAMX MOOYTOBWMX BIAXOAIB, AKi Mif
BM/IMBOM CBITN1a 1 MOrogn nigdarTbCs NPUPOAHOMY CTapiHHIO. CTapiHHIO NifatoTbCs BCI
martepiain 3 HeopraHiyHMX I OpraHiyHUX PevyoBuH, Y TOMY 4YuC/i MeTanesi Bigxoau. Bigxoan 3
opraHiYHMX PeYOBUH MPMPOAHOrO MOXOMKEHHS (LeNt0/103H0-NanepoBi, BOIOKHUCTI MaTtepianu,
KapTOH, Pi3HOMaHITHI XapyoBi BigxX0oA4u) MiA4alTbCs CTApPIHHIO Ni4 BMAMBOM Pi3HUX (PaKTopIB |,
0c06/1BO, Y TENNWI Nepiog yacy.



Y TOBWi BigXo4iB MNONIFOHIB Yepe3 HasBHICTb BOJIOFOCTI, MOPUCTOCTI W OpraHivHmX
KOMIMOHEHTIB CTBOPIOKOTLCA YMOBW 151 aKTUBHOIO PO3BUTKY MIKPO6GIONOrivHMX npouecis. TOBLLY
BiAXOZiIB NOMIrOHY YMOBHO MOXHa PO34INTW Ha TPWU 30HW: aepobHy, nepexigHy 1 aHaepobHy. B
aepo6Hiii 30Hi (BepXxHbOMY LWapi, 4o 1-1,5 M) nig BNAIMBoM MiKpogiopy BifdyBacTbCA OKUCIHOBAHHS
opraHikn. BoHO TpvBae 6/11M3bKO ABOX MicAliB. Mo6yTOBI BigXxo4n PO3KNafjatoTbCa A0 OKCUAY
BYI/1eLto, HiTpartis, CynbdartiB i pagy IHWKX NpocTux cnonyk. MiHepanisauia BiAXOAIB MOXOANUTb
Bif, MOBEPXHi Br/IMG NPOTAroM rnepioro poky Ha 10-15 cwm.

Y nepexifgHii 30Hi BifOyBacTbCA AeHITpUDIKaLis, TO6TO BiGHOBMNEHHA HITPATIB i HITPUTIB 0
rasonogiéHoro asoty i okcuay. 3i 3MEHLUEHHSM 3anaciB KUCHKO B nopax CK1afoBaHMX BigXopis
noYmHae 306iMblUYBATUCA KifIbKICTb aHaepoBbHMX MIKpoopraHiamiB i BifbyBatOTbCS aHaepo6Hi
npoLecK, y pe3ynbTaTi Yoro YTBOPHETLCS aHaepobHa 30Ha, LLIO MaE HanbinbLInA 06'eM .

HeobXifHY AN KUTTELIANBHOCTI eHeprito  aHaepobHi MIKpOOpraHiaMy OLepXyTb Y
pe3ynbTaTi PO3LLUEn/IeHHS OpraHiYHUX PeYvoBWUH, NEepeBaXXHO BYINEBOAHIB i CKMaAHUX OpraHivyHuX
KMCNOT 3 YTBOPEHHAM 6inbll NPOCTUX NPOAYKTIB (MeTaH, CipuMcTi CMofyKu 3anisa, MapraHuto,
BO/HIO, amiak, Aiokcua BYreLto, a3oT i BOAa, Npy LbOMY YTBOPHETLCA 6ioras).

XapkiBcbKa
obnactb

NyraHcbka o6nactb

[HinponeTpoBCbka

obnacTb

3anopi3bka
obnactb

@ Mapiynons

A30BCbKe @ HecaHkLjioHOBaHI CMITHUKM
Mope [ MoniroHn nobyToBMX BigxoaiB

Puc. 1. Po3TallyBaHHS TBepAMX NOOYTOBNX BigX04iB
Ha TepuTopii [JoHeLbKOT 061acTi



OCHOBHMMU KOMMOHeHTaMK 6iorasy € metaH (50-70%) i giokeng Byrneuto (30-40%). |
BYI/NIEKACNIMIA Ta3, | MeTaH HanexaTb [0 «MNapHWKOBWX rasiB», BiAnoBifanbHUX 3a r1obaibHe
noTenniHHA Knimaty 3emni, npuyomy CH, y 20 pasiB «wkignmeiwe» CO,. 3a gaHuMu IHCTUTYTY
rasy HAH YkpaiHu 3pa3koBuin cknag biorasy: CO;, — 30,2%; CH,— 69,3%; N, — 0,3%; H,S — 0,2%.
bioras TOKCUYHWIA, TOpHOUNIA, Or0 cepefHst KanopiliHicTb CTaHOBUTb MpuGAN3HO 5500 Kkan/Hw®
npu  winbHocTi 1,02 kr/M°. TMOKa3HMK TOKCUYHOCTI BW3HAYaETbC HAsABHICTIO MiKPOJOMILLOK
(Hanpuknag, AOMIWKKN CIPKOBOAHIO). bioras, KWl Mae Pi3KMin HENPUEMHUIA 3anax, HaNeXuTb [0
NapHUKOBKX rasiB Ta € 06'€KTOM yBaru rpomagcbkocTi [6, 7]. bioras y npoueci nepemilleHHs i3
rMMOGMHN CMITHMKA Ha NOBEPXHIO BUTICHSE NOBITPS, AIKe € Y BepXHiX Lapax Bigxof4is, a y POC/nH,
AKI POCTYTb Ha MOBEPXHi CMITHWNKA, 3aTPUMYETLCA PICT | CTBOPHOKOTLCA HECTIPUATINBI YMOBU NS
ICHYBaHHA. BiH MOXe TakoX MPOHUKHYTW B NiABain, LWaxXTW, TUM CaMUM BUTUCHYTW HasBHe Tam
MOBITPA, L0 CTBOPUTL HeGE3MEKY BUOYXY.

Y TOBLW BIAXOAIB Mif BMAMBOM aTMOCHEepHUX OnafiB OAHOYACHO 3i CMITHUKOBMM rasom
YTBOPIOKOTLCA 1 pigKi TOKCUYHI NPOAYKTM — (DifnbTpaTW, AKi 3aXONOKTb PO3YMHEHI i
CyCrneHA0BaHi TBepAi PeYOBMHU Ta NPOAYKTWU 6iopo3nagy. Yepe3 BUCOKY TOKCUYHICTb (hifbTpar,
Mae 36umpatuca B CUMCTEMOK 360py, WO BigpisHAe noniroH TIMB Big CMiTHMKA. TOKCUMYHICTb
(hinbTpaTiB y GiNbLIOCTI BUNAAKIB NOACHIOETLCA He TiNbKu po3nagom TIB, ane i Moro KOHTakToM
i3 NPOMMCNOBMMM BiAX04aMmn 1 Bigxodamu 3 NiKapHAHMX YCTaHOB, AKi BMBO3ATb Ha MNOOYTOBI
NONIrOHN 1 CMITHWUKK, MOPYLLYHOYM TUM CaMUM NpaBusia NOBOKEHHS 3 HAMM.

CTuXiiHi  CMITHUKM Ha BIigMiHY Big noniroHiB TMB € 6ifblWw  Hebe3neyHUMU.
HenpodeciiHnin BMGIp Micusa Ans [ernoHyBaHHSA [03BONSE (iNbTpaTy [OCATTA BOAOHOCHWUX
FOPU30HTIB, YHACMIAOK 4Oro 3abpydHIETbCA MWTHA BOAA, — a L Lie OAHAa HaiBaXKMBiLLA
CK/1af10Ba, LLIO B/IMBAE Ha 3[0POB'A HACE/IEHHS | IOr0 eKO/OrivHy 6e3neky (puc. 2).
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Puc. 2. Cxema HeraTMBHOI0 BMN/IMBY CMITHMKa TBEPAUX NOBGYTOBMX BiAX0OAIB Ha Cthepu
HaBKOMMLLHBLOIO MPUPOAHOI0 cepeaoBuLLa

Mpy cknagyBaHHI TIMB Ha noniroHax HeobXigHa HasBHICTb BENMKUX 3eMeSIbHUX AiNISHOK,
AKI 3HAXO4ATLCA M03a MEXEK HaCeNeHOro MyHKTY, WO MOB'A3aHO 3 TPaHCMOPTHMMU BUTpaTaMW.



Micus cknagysaHHA TIB npu3BOAATb [0 BUHUKHEHHA TMOXEX, a MIKpPoopraHiamMu, Aki
BUABNAOTLCA Y TIB, € 30yAHNKaMKM Pi3HUX XBOPOO, TaKMX AK renatuTt, Ty6epKy/nbo3, anepriiHux,
WKIPHMX Ta IHWKNX XBOPOO i WO Ay)Ke BK/IMBO — 3 EKOHOMIYHOT TOUKM 30pY NPaKTUYHO HEMaE
NPUBYTKY Bif, TaKUX 3eMeNbHUX AINAHOK.

[enoHyBaHHA, 3 TOYKW 30pY BTOPWMHHOIO BWKOPUCTAHHA, CMPUYMHAE BTPATY LIHHUX
KOMIMOHEHTIB, AKI BXOA4ATb A0 cknady TrB. Ak cBiguMTb AOCBIA4 PO3BUHYTUX KpaiH, piBeHb
BUKOPUCTaHHSA BIAXOAIB MOXe gocarat 60% Bif 06CAry iX LOPIYHOro YTBOPeHHS. Taki 3axoam
npuBeayTb A0 ICTOTHOrO MOIMNLIEHHSA eKOMOriYHOrO CTaHy HacefleHUX MYHKTIB | KpaiHW B Liiomy,
a TakoX HajaLyTb MOXIMBICTb OfepXXaHHA 3HAaYHOI EKOHOMIYHOT BUTrOAM 3a paxyHOK
BUKOPUCTaHHS BTOPMHHOT CMPOBUHW. B ymMOBax MOCTINHOIO AediynTy NpupoaHuX pecypcis (ras,
BYrinns) npv nepepobui BigXo4iB MOXHa BUKOPUCTOBYBATY iX TENNOBUIA NOTeHLian (415 OnaeHHs
HaceneHnX NYHKTIB TOLO).

CmiTTENepepobka. MpuHUMN nepepobkn BIAXOAIB, 3aCHOBaHWI Ha iX NPUPOAHOMY
biopo3nagi B aepobHMX ymoBax. [lpouec 6i0n0riMHOr0 3HeWwKomKeHHs TIB npu cnocobi
KOMMOCTYBaHHS 34IACHIOETLCS TaKUM YMHOM, LLO 32 HAsBHICTIO BOJIOTM M KWUCHIO B CepefoBULL
TMNB po3BMBatOTbCA aepobHi GakTepii. Y mMepuly uyepry pO3BMBAETLCSH rpyna Me30QinbHUX
aepo6HMX GakKTepiil, SKi PO3LEentoTb AesKi OpraHiyHi Cnoayku, Wo NPUBOANUTL 40 BUAINEHHS
eHeprii. Micnsg uboro NoOYMHae akTMBHO PO3BMBATUCA rpyna TepPMOMiSIbHUX aepoBbHNX BakTepii, AKi
PO3LLEN/HOOTL GilbLL CTiMKI OpraHiyHi Crofyku, Npu LbOMY eHepris, Lo BUAINSAETLCA, po3irpisae
TrMB po 60°C i 6inbLue.

Y CBITOBIIN NpaKTWL,i CNOCi® KOMMOCTYBaHHSA PO3BMBABCS 5K a/lbTepHaTMBA CMa/IlOBaHHIO. Y
€sponi nepwuin cmitTenepepobntoBasibHnin 3aBog (Cr3) 6yB nobygosaHuin y 1932 p. B
HigepnaHgax, y CPCP nepLumnin ekcrniepyMeHTasibHUIA 3aB0f 6yB 3aaHWil B ekcnuyaTayito y 1970 p.
B JleHiHrpagi. ¥ €sponi, AnoHii Ta CLLIA cnoci6 KoMnocTyBaHHS 3aCTOCOBYHOTb A/ NEPepooKu
6nm3bko 2% TIMB [8]. CM3 npautoloTh SK Y 6aratboX €BPOMNENCbKUX KpaiHax, Tak iy BeMKUX
mictax CH/A: CaHkT-MeTepbyp3i, MiHCbKy, T6inici, AnmaTi, TalLKeHTI Ta iH.

Craflis KOMMOCTYBaHHS € 6I0TEPMIYHOD, BOHA 3aCHOBaHa Ha MPUPOAHUX, MPUCKOPEHUX
peakuisx TpaHcopMmauii CMITTA Npy LOCTYNi KACHIO Y BUINALI rapsayoro nositps. Y 6inbLioCTi
BMNAAKIB METO/ KOMMOCTYBaHHSA 3aCTOCOBYETLCA A1 POCMHHUX BigxodiB. B YKpaiHi uen metos
HallyacTilwe BMKOPUCTOBYETLCA Y MPMBATHUX OyaMHKax abo Ha npucagmbHux AinsHkax, Ae B
KOMMOCTHMX siMax YTBOPKETbCA JOOPUBO.

Y KOMMOCTI, IKWA BUKOPUCTOBYETHLCA SK J0OPUBO, MOXE BUABUTUCA MiABWLLEHWIA BMICT
BaKKMX KONbOPOBUX MeTaniB, fAKi MOTIM OyAyTb HaKONU4YyBaTUCA B CiflbCbKOIOCMO4APCHKNX
Ky/NbTypax, BWPOLLEHMX 3a [AOMOMOrOK TakKoro Ao6puBa. Y MIKPOKINIbKOCTAX Ui AOMILLKK
HeoOXiAHI NAMHI I pocNnHaM A1 PO3BUTKY, ane X HAANMLLOK BUK/IMKAE BaXKi 3aXBOPHOBaHHS.
Bigxoaw, fKi 3aMwwaroTbCA Micns KOMMOCTYBaHHA, HeoOXigHO abo cknafgysaTtu, abo cnantoBaty
(abo nigpasaTy Miponisy), WO B EKOHOMIYHOMY MNfaHi BUKVMKAE [OLATKOBI BUTpaTH, Y 3B'A3KY 3
4ymm 6inbLuicTb CM3 y Lelt Yac € 36UTKOBUMM.

CnantoBaHHa. [Mepwi cmitTecnantoBasibHi 3aBoan (CC3) 3'asunnca y CLUA, a Bxe
noynHatoumn 3 1970-x pokis 6yno nobyfoBaHO COTHI TakuMX 3aBOAiB, MOCTABUBLUM TUM CaMUM Ha
NOTIK MpoLec MacoBoro cMmitTTecnantoBaHHA. 3a CLUA umM wnsaxom niwam i GinblwicTs KpaiH
3axigHoT €Bponun, a TakoX ANoHis. CC3 € HailbifNbLL €KOMOMYHO Hebe3neyHMMK. Lie NOSICHIOETLCS
TMM, WO npu 6e3nocepefHLOMY CNaitoBaHHI Pi3HOPIAHMX 3a MopdosoriyHum cknagom TIB
BilOyBaeTbCA BWMKMA B aTMoc(epy  LWIKIAAMBMX  PEYOBMH. 3a CBITOBMMM  BMMOramu
NPUPOSOOXOPOHHMX CTaHAAPTIB BMICT Y rasoBUX BUKMAAX LUKIGIMBUX PEYOBUH Mae OyTu: nuiy —
He 6inblue 10 mr/m®, SO, — 50, HCI — 10, HF — 1, CO — 50, NOy — 200, giokcuHia — 0,1 Hr/m®.
BMiCT OKCUiB BaXKKVUX METaiB He MOBMHEH MepeBuLLYyBaTI 3 MI/M°, y TOMY U1CAi KaaMmito, pTyTi,
CBUHLO — no 0,1 mr/m® [6].

CnantoBaHHs TTB Bifi6yBaeTbCA B Nevax pisHUX KOHCTPYKUiN. Mpy LbOMY pO3PIi3HAIOTS:



- LIapoBe CMNa/tOBaHHA — CNaJiloBaHHA HEPO3AIIbHOr0 MOTOKY HeniAroToB/IEHNX
BIAXOAIB Y TOMKax CMITTECNA/TOBa/IbHNX Ka3aHIB;

- KaMepHe cnatoBaHHS 36aravyeHuX BigxofiB, TOGTO 3BiNbHEHUX Bif 6GanacToBUX
CK/afoBUX, L0 MarTh BiAHOCHO CTabiibHUIA (hpaKLiHWIA CKnag Yy TONKax eHepreTMYHMX KasaHis
ab0 LIEMEHTHUMX Mevax.

MepwwniA MeToh — ChastoBaHHA HeCOPTOBaHMX BIAXOM4IB — Yy LeEW Yac Maike He
BMKOPUCTOBYETLCA. CnasitoBaHHA 3a ApPYyrum MeTooM notpebye copTyBaHHA TIB. CopTyBaHHS,
SK caMOCTiliHa onepauis, npn6an3Ho 50 pOKiB 3aCTOCOBYETLCS B PO3BMHYTUX KpaiHaX, ane us
orepauis He BApiWYye Npo6neMy BigXo4iB y MiCTax i HaceneHuX NyHKTax. [y>ke BaX/MBUIA He[O0MiK
npouecy COpPTYBaHHA NOJSArae B TOMY, LU0 3Ha4yHa YaCTUHa BIAXOAiB MOTpebye AernoHyBaHHS Ha
noniroHax.

B YKpaiHi copTyBaHHS Yepe3 MEHTa/lTET HaCeNleHHS He MOXEe LUBUAKO i SKICHO 3HalTu
npakTU4YHE BUKOPWUCTaHHA. Y [OHeubKili 06/1acTi npautoBaB YKpaiHCbKO-(hpaHLYy3bKWUIn MPOEKT
nporpamu TACIC ,,Po3BuTOK cthepn ynpasniHHa TIMB y [loHeubKiin 06nacTti”. byno obpaHo A
NPOBEAEHHSA EKCNEPUMEHTY 3 COPTYBaHHSA NOBYTOBOr0 CMITTS 7 HaceneHNX NyHKTIB: KpamMaTopehbK,
[pyxkiBka, ApTeMiBcbK, MakiiBka, AcMHyBaTa, Xapumusbk i KpacHoapmilicbkunii painoH [9]. Ane
[laHa TeXHOJIOris He ficTana LWMPOKOro 3acToCyBaHHS.

MepeBaroto CnastoBaHHS € Te, WO Liel Npouec A03BO/ISE CYTTEBO 3MEHLLUTK Bary Bigxogis,
a TaKOX YCYHYTW TaKi HEMPUEMHI BNacTUBOCTI, AK: 3anax, BUAINIEHHA TOKCUYHUX PiguH, 6akTepil,
npuBabnmMBICTb A4/15 NTaxis i rpu3yHiB. OAHIE0 3 OCHOBHMX NepeBar crnocoby € A0AaTKoBa eHepris,
SKY MOXKHa BUKOPUCTOBYBATU [/191 OLlePXKaHHA eNeKTPoeHeprii abo onaneHHs NpUMILLeHb.

BcTaHOBMEHO, WO CMaitoBaHHIO, pPa3oM i3 MepeBaramy BMacTUBI €KOJ/I0r0-eKOHOMIYHI
He0NIKN:

1. Tpw cnanoBaHHi B aTmocdepy BMKMAAETbCA BuUcokoamcnepcHuid nun (25-50 kr/t
TrB) i WKignunsi rasu.

[0 cknafy BMCOKOAMCMNEPCHOT NETKOT 30711 BXOAATb MiHepasibHi HYaCTKM 1 He3ropini 4acTku
OpraHiyHMX pevyoBuH, BOHA € KaHLEPOreHHUM KOMMNOHEHTOM. ["a30MnofibHi BUKMAW CKNafatoThes 3:
piokenga syrneyto CO; i BOAAHUX napiB, AKI NPU3BOAATb [0 «MAPHUKOBOIO eeKTy», CMonyK
BXKNX MeTasiB, NPOAYKTIB HENOBHOro 3ropsaHHA (MH3), 40 AKMX Hanexartb MnoniapoMaTUYHI
BYrNeBOAHI, raoifBMICHI  BYrfIeBOAHI: Tak 3BaHi  nonixnop(6pom)AaibeH304i0KCMHN 1
nonixnop(6pom)aibeHsodypaHu.

LLInaku, KinbKicTb akmnx gocsarae 15 — 30 % BuxigHux TIB, TakoXX CTaHOBNATb Hebe3neKky —
e BTOPWHHI TBepAi BIAXoAW, SKi 3apaXeHi TOKCMYHUMW pevyoBMHaMM i NOTPedytoThb
3HELUKOKEHHS abo AenoHyBaHHSA. [Mpu 0X0M04KeHHI LWaKiB BOLOK, 3MUBI 0cagy 3 QiNbTpiB i T.4.
YTBOPIOKOTLCA CTIYHI BOAW, AKI CTatOTb TOKCUYHMMMK Yepe3 HaKOMUYEHHS B HUX BOAOPO3UMHHUX
CMOMYK BRXKKNX METa/IB | YaCTOK /IeTKOT 30/11. 3a3HaueHi peuoBMHN gyrke Hebe3neuHi Ansa 340poB's
NIOAVIHW, BUK/IMKAKOTb KWUC/MIOTHI AOLLI Ta BN/IMBAKOTL Ha 3MiHY Kimary.

2. Mpu cnanoBaHHi yTBOptOETbCA 30na  (I11-i1  knac Hebesnekwn), 3abpyaHeHa
He6e3rneYHMMI pevoBMHaMK (Hanpukiag, BaXXKUMU MeTaslamu), siKa 3a Barotd CTaHoBUTb 15-40%
Bifl BUXiZHOT Barun Bigxogis. Yepe3 cBOI XiMiYHI Ta (i3NYHI BNACTMBOCTI Taka 30/1a He MOXe 6yTK
NMoxoBaHa Ha 3BMYaliHUX CMITHUKAX.

3. CnantoBaHHSi — LE BWCOKO TEXHONOTMIYHMIA CKNagHWA npouec, SKUA noTpedye
CK/MagHOro 6araTtopiBHEBOr0 OUMCHOI0 06NaaHaHHS Yepe3 NiABULLEHT CaHITapHI HOPMN.

4. TloTpebye nonepedHbLOro etany 06pobku TIB, Wo nonsrae B COpTyBaHHI BiAXoAis,
fKe B Oi/IbLLIOCTI BUNaAKiB BUKOHYETLCSA BPYUHY (BUAANEHHS Be/IMKNX 06'EKTIB, MeTaNiB, A0AATKOBE
30PIOHEHHS, COPTYBaHHA, BU/IyY4eHHsi OaTapeiioK, akymMynsaTopiB, NNacTuUKy, MeTaniB Ans
3MEHLLEHHS Hebe3MNeKn ofepXKaHHA TOKCUYHUX Fa30BUX BUKMAIB).

5. Mpu3BoanTb [0 3HULLEHHA LIHHWX OpraHiyHuMX Ta IHWMX KOMMNOHeHTiB TIB, fKi
MOXHa BMKOPUCTOBYBATW BTOPUHHO.



6. CnastoBaHHA — gy)Xe A0poruii npouec, noTpebye BeIMKMX eKcnyaTauinHuX BuTpaT
(nocsig po6oTn YKpaiHu i eBponericbknx CC3 cBigunThb, WO 3a cobiBapTiCTHO cnantoBaHHs TI1B
006X0ANTLCS Y ABa pa3n [OpPOXKYe, HXK CKNadyBaHHS Ha NoniroHax). MonoBuHa KanitaibHUX BUTPaT
ile Ha YCTaHOBKY CUCTEMW MOBITPAOUULLEHHSA, & TPETUHA — Ha ON/aTty AenoHyBaHHA 04epXXyBaHOT
30/,

B YkpaiHi cnantotoTb MeHwe 2% cMmiTTs, Y Pocii — 6/113bko 2%, y CLLIA i1 BennkobputaHii
— 10%, B HimeuuwnHi, Itanii ta ®paHuii — 20-40%, y Benbrii ta LUseuii — 50%, y [daHii Ta
LLIseruapii — 80%.

Ha CC3 BUKOPUCTaHHS MeTOAY CnasitoBaHHS [03BOJISIE 3MEHLIUTM 06CAT BIAXOAIB Y TpU
pasu, asie Npu cnajoBaHHi BigbyBaeTbCA 3a0pyAHEHHSA CTIYHMX BOA, aTMOC(EpM, a Laku, AKi
YTBOPIOKOTHCA, NOTPeOYIOTHL CnewianbHoT 06po6bku. Jocsig ekcnnyatauii CC3 NpoTAroM AeKisibKox
[EeCATUNITL CBIAUNTD, WO 6yaiBHMLTBO CC3 He Bupiwye npo6nemu TIB, a TinbKu 36ibLUYE i,

CC3 npautoe winogo6oBo 6e3 BUXIAHUX AHIB, a OfepXXyBaHe Ternsjo BUKOPUCTOBYHOTbL Y
MiCbKiin cucTemi TernnonoctavaHHs. CC3 B YkpaiHi npaytotoTs y Kuesi Ta JHINPONeTPoOBCLHKY.
CC3 «EHepria», nobynoaHuii y Kuesi we y 1987 p., nepepo6sse Ha CbOrOAHILLHIN AeHb NnLe
25% cmiTTa Ta cunbHO 3abpygHtoe HIMC, ToMy WO TeXHONOril, SKi BUKOPUCTOBYKOTLCA AYXKe
3acTapinu.

Mpu cnamoBaHHi 1 T TINB yTBOPHOETLCA 6/M3bKO 4-8 TUC. M AMMOBMX TrasiB, Yy AKMX
MICTATbCSA OKCUAW @30Ty 1 CIPKKM, XJIOPUCTUIN BOAEHb, MOJTiapOMaTUYHI BYrN1eBOAHI, XN0POEH301M I
BaKKi MeTann, Ta 25-40% 3a Macoro 301 N Ny, y AKUX MICTATbCA Ti cami PeyYOBUHW. Baxkki
MeTanu, siKi COpbYITHCS YaCTKaMM NETKOT 3071, Y CepeHbOMY MICTATb: antoMiHito — 12,05 mr/m®;
UMHKY — 3,08; cBuHLto — 1,76; migi — 0,185; onosa — 0,167; kagmito — 0,071; xpomy — 0,044; pTyTi
— 0,001 mr/m®. Ekcnnyatauis CC3 npoTAroM [eKinbkox [ecATUniTb fojana Ao npobnemu
CMITHUKIB Npo6nemy 3abpyaHeHHs HIMNC gMumoBMMK rasamu.

BucHosku. Mpobnema ytunisauii Bigxoais, nobyToBOro CMITTA € aKTyaslbHO, B MnepLly
yepry, 4epes HeratMBHWIA BMNJMB Ha HABKO/ULLHE MPUPOAHE CcepeaoBuLle, i BUPILLEHHSAM
CTypboBaHi BYeHi Yy BCiX KpaiHax CBiTy. 3acTocoByBaHi crnocobw ytunisayis TMB (noniroHHe
[ENoHYBaHHS, CrasitoBaHHA, CMITTenepepobka Ta pALOM 3 TUM COPTYBAHHSA BigXofiB) MarTb psif
He3anepeyHnX HeAoNiKiB: Hacamnepesd, NPUBAM3HO BCi XiMIYHI PeYOBMHW, AKI MIiCTATbCA B TIB
LUKIZNMBO BMN/IMBAOTb Ha 340POB'A NOAEN, PI3HMLA TiIbKN B X KOHLEHTpau,T.

EkonoriyHa Heb6e3neka MONIroHIB Nonsirae, Hacamneped, y TOMY, WO BOHW FEHEPYHOTb
NPOAYKTW PO3KnafaHHs BigXo4iB — (ifbTpaTt, AKWin 3a0pyAHIOE BOAHI mKepena, i 6e3KOHTPO/IbHO
BMKNAalOTb B aTMOC(epy MeTaH Ta iHLi CMITTEBI rasu, L0 HeraTMBHO Br/IMBaKOTb Ha 030HOBUI
wap 3emni. [0 HefoONIKiB MOMIrOHIB B €KOHOMIYHOMY MiaHi MOXXHa BiAHECTW: BMBELEHHA 3
MOBOKEHHA Ha TpMBaUA nepiog BEeNMKUX MOW, 3eMHOI MOBEPXHI; HAAMIPHO LUBUAKE
MeperoBHEHHS ICHYHUYMX MOMITOHIB; BIACYTHICTb NJIOLY, NPUAATHUX 419 PO3MILLEHHSA MOIrOHIB Ha
3PYYHIi BigCTaHi Bifl BENMKUX MICT, TOMY L0 Yepe3 PO3LWMPEHHS MICT MOJTIrOHN BUTICHAKOTHCA Ha
BCe 6inbLU faneKi BifCTaHi, L0 NOB'A3aHO i3 TPAHCMOPTHUMM BUTPaTaMu.

Bigxoaun nicns npouecy KOMNocTyBaHHA HEOOXiAHO abo CKnaayeaTuh, abo cnanatoBaTu, WO B
eKOHOMIYHOMY MNaHi BUK/IMKAE [0AATKOBI BUTPATK. IpoLec cnantoBaHHSA € BUCOKOTEXHOIOTIYHUM,
BiH NOTpebye Be/IMKMX NOYATKOBUX KariTasioBKMafeHb i eKcrniyaTayiiHUX BUTPAT, AOTPUMAaHHS
CaHiTapHMX HOPM NOTPebye CKNaAHOT CUCTEMUN MOBITPSOUMNLLEHHS.

TakvuM YMHOM, YCi PO3rNIfHYTI cnocobu MoBoMKeHHA i3 TIB yepe3 CBOT HEJOMIKN He €
OfHO3HAYHO MNPUAHATHUMKU [NA  BUPIWEHHA npobnemun ytunisayia TrB, TOMy r0n0BHUM
3aBAaHHAM Yy chepi NOBOMKEHHSA 3 BigX04amu € CTBOPEHHS HeoOXigHOro eKooriyHo 6e3neyHoro
crnocoby 1 ycTaHOBOK Ansa ytunisauii TMB.
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