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YTUII3ALIA 3ABPYIHEHOI AAT ®ITOMACH 3A AHAEPOGHHUX YMOB

BcranoBiieHo, 110 XJI0pOpraHi9Hi MeCTHIUAN OLIBIIOI0 MipOIO MiANAI0ThC 010pO3KIAIaHHIO B aHAEPOOHUX yMOBaX. AHaepoOHe
KOMIIOCTYBAHHS IIPOBOJITH y CIEIialIbHIX OTOHHUX sIMaxX a0o TPaHIIEsX 3 TiApOi30NAIi€lo, K 3allOBHIOIOTH KOMIIOCTHOIO Macoro
(moxuBHHI CyOCTpaT, IPYHT, NECTUIUIH Ta MiHEpaJbHE ITiJKUBIICHHS, MOXIIHBO, JONAaTKOBE BHECCHHS BiIXO/iB TBAPHHHOTO IIOXO-
JOKEHHS) 3 MOAANBIINM 3JIMBAHHSAM SIMH BOZOI0. KmciioTHicTh cepenoBuima miaTpuMyroTs y Mexkax pH 6—8, BukopucToByroun 3a
NOTpeOH BalHyBaHHS IPYHTIB. JlocimKeHo, Mo s BUpOOHUNTBA Oiora3y MOXXHa BUKOPHCTOBYBATH BCi OpraHiuHi cyOcTaHIii, o
MaIOTh BJIACTUBICTH po3kianaTucs. OCHOBHUM cyOcTpaToM Ui pepMeHTanii Ha CilTbChKOTOCIOAAPCHKHX MiAIPUEMCTBAX € BIIXOIU
TBapUHHUITBA, HANPUKIIAJ THIH, 30KpeMa, piKuii, NTalIMHUN MOCIiM, TAKOXK KYKYpYI3sHHi cuioc. bimbpmricTs 6iora3oBux ycraHo-
BOK IIPAIIOE 3 PIIKUM THOEM BEJIUKOI poraroi XymoOu. OCKUIBKH BMICT CyXOl PedOBHHH, BYTJICBOJIB, JKHPY Ta MPOTEIHY B PiIKOMY
T'HOI BITHOCHO HU3BKU, OCHOBHUI CyOCTpaT mianaoTh KopepMeHTallil Tak 3BaHIMH KOCYOCTpaTaMH, BHACIIJOK YOTO ITiABUITYETHCS
BHPOOHUITBO Giorasy. 3a pe3yabTaTaMH JOCTIIKEHb BCTAHOBIIEHO, IO SIKICTh 6iora3y 3ajIeXHTh BiJl BMICTYy B HOMY METaHy a0o Bif

criBBigHomeHHs Mixk CHy 1 muokcunom Byriemto (CO,), sskuit po3dnHsie 6ioras i CIpHYMHSE HOro BTPATH il 4ac 30epiranus.
Kniouogi cnosa: yrunizanis; ditomaca; 6ioras; 3a0pyaHeHHs; GiropemMemiaris.

Beryn. Opniero 3 HalBaXIMBIIINX TIPOOJIEM CHOTOZCH-
HS € TOTIPIICHHS €KOJIOTIYHOTO CTaHy JAOBKIJUISA 3arajioM i
IpyHTIB 30Kpema. OCHOBHUM JDKEpEIoM 3a0pyqHEHHS
I'PYHTY € BHECCHHS IIECTHLHAIB. BUKOpHCTaHHS pi3HOMa-
HITHUX OTPYTOXIMIKAaTIB Yy CUILCBKOMY I'OCHOAAPCTBI MPH3-
BOJUTH /10 MOPYIICHHS NPHUPOAHMX IMKJIIB 1 30amaHcoBa-
HHUX YMOB HaBKOJIMIIHBEOTO IPUPOJHOTO cepenoBumia. Han-
3BUYAliHO HEOE3NEUHNM € 3a0pyIHEHHS IPYHTIB TOKCHYHH-
MU €JEMEHTaMH 1 CIIOIyKaMH, IO 33 TPO(QIYHUMH JIAHIIIO-
raMy BPEITi-PEIlT MOTPAIUISIOTh B OpTaHi3M JIIOAWHH, He-
raTWBHO BIUTMBaroud Ha HBOro (Slobodeniuk, Mokliachuk,
& Andriienko, 2007; Krainov, & Skorobogatov, 2003; Ka-
lugin, et al., 2013; Council directive, 1991).

3arajbHOBHW3HAHO, IO HAWCTIMKINIMMHU cepell HUX €
XJIOPOPTaHi4HI CIIOYKH, IO 3[aTHI TPUBAJIUH Yac mepedy-
BaTH y HABKOJIMIIHHOMY CEPEJOBHII Y HE3MIHHOMY CTaHi,
30epiraroun CBOI TOKCHYHI BIACTUBOCTI. BHacCTiIOK Hako-
ITUYCHHS CTIMKMX NMECTULMIIB Yy I'PYHTaX, IPUPOIHUX BO-
Jax, atMocdepi MOXYTh BiOyBaTHcs TIIMOOKI 1 HE3BOPOTHI
MOPYIICHHS IMKJIB Oi0JOTiYHOr0 KpYyroodiry, a TakKoX
3MeHIIEeHHs 6iompoXyKTUBHOCTI anamadry. Ix 3anumkosi
KIJIBKOCTI BUSIBIISIIOTH y IPYHTax 4depe3 0araTo pokiB IiCIs
3aCTOCYBaHHS HaBiTh Y peKOMEHI0BaHUX J03ax (Commissi-
on directive, 2008).

Marepianu Ta MeToau mociaimkeHHs. JlaboparopHuii
JIOCHIJT 3 aHAepOOHOTO PO3KJIAJaHHS OPTaHIYHUX KCEHOOi-

IHpopmauisa npo aBTopis:

OTHKIB y POCIHHHII 6ioMaci MPOBOIMIM BiIOBITHO 0 pe-
komeHmanii A. I. @emgoposoi Ta A. H. Mukinecekoi (Fedo-
rova & Nikolskaia, 2001), y Bignuini exoTokcukosorii, IH-
CTHUTYTY arpoeKoJIOrii i MPUPOJOKOPUCTYBAHHSI.
Pe3yabraTu 1ocaixKkeHHs: Ta ix o0ropopeHHs. Y cBi-
TOBIM NPAKTHUL] 3aCTOCOBYIOTh (Pi3MUHI, XIMIUHI, €IEKTPOKi-
HETUYHI METOJIM OYUIIeHHs JoBKULIA. Li 3acoOu HaiyacTi-
e MatoeeKTHBHI 1 HaAMIPHO JOPOTi, OKPIM [BOTO, BOHU
JIOBOJII 4acTo TPHU3BOAATH 10 IOBTOPHOTO 3a0pyaHEHHS
HaBKOJIMIIHBOTO IIPUPOIHOTO cepenoBuuia. ToMy B pO3BH-
HEHMX KpaiHax NepIIoYeproBUMHM 3aBJAHHSIMH € €KOTOKCH-
KOJIOTIYHE OLIHIOBAHHS 1 PO3POOJIEHHSI METO/IIB BiAHOBJICH-
HS JIerpaJioBaHuX 1 3a0pynHeHnX IpyHTiB. OCTaHHIM YacoM
y OaraThoX KpaiHax CBITY Jejaii 4acTille 3aCTOCOBYIOTh
6ioJyIOTiUYHE OYMILEHHS aHTPOIIOTEHHO MOPYIICHUX TEPUTO-
piif 3a TOOMOTror0 POCIINH, SIKi HE TUIBKM caMi akTHBHO Oe-
PYTh y4acTh y mpoliecax peMeniarlii, ane i CpHusTINBO Ji-
I0Th Ha MiKpo(JIOpy IPYHTIB, MiABUINYIOYH €()EKTUBHICTH
MIPOLIECIB BiJHOBJICHHS HABKOJHIIHBOTO CEpeloBUIIA. Y
rorniepeiHix poOoTax BITYM3HAHHX 1 3apyODKHUX YYEHUX —
JL I. Moxisiuyk, C. JI. MenbHunuyka, B. . JloxaHChKoi,
k. Baiira, b. 316, A. Hyp>kanoBoi Ta iHImNX — 0OTpyHTO-
BaHO IEPCHEKTUBY 3aCTOCYBaHHS (DITOTEXHOJOTIH IS Bif-
HOBJICHHSI TPYHTIB, 3a0pyJHEHUX METaJaMH, pajioHyKJIiia-
MU Ta opraHiyHuMu kceHobiotukamu (Prasad, 2003; Mokli-
achuk, Slobodeniuk & Petryshyna, 2008; Petryshyna &
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Mokliachuk, 2009).

MiHicTepcTBOM OXOpPOHHM 3/I0pOB'st YKpaiHM Ta TroJI0B-
HHUM CaHITapHO-EIIiIEMIONOTIYHUM YIIPaBIIiHHAM po3poodIie-
HO "MeToauKy BWIIyYEHHs, YTWJi3amii Ta 3HUIICHHS
CLIBCHKOTOCTIONAPCHKOI CHPOBHHH 1 XapuoOBUX HPOJIYKTIB,
10 3a3HAJU BIUIMBY NECTUIU/IIB Ta arpOXiMiKaTiB 1 HEMpH-
JIaTHI 1O BUKOpPHUCTaHHA". Y IIbOMY HOPMAaTHBHOMY JIOKY-
MEHTI 3a3HaueHO, M0 HAWIOLIILHIIIMM Ta HaHOe3MmeyHi-
MM METOJIOM 3HHMIIEHHS HPOJYKIii, IO 3a3Hajia IIeCTH-
muaHoOro 3albpynHeHHs, € komnoctyBaHHs (Nurzhanova,
2007). KomrmoctyBaHHs — 11e 010XiMIYHUIA TIpOIIEC, IO Bif-
OyBaeThCs 332 KOHTPOJIHOBAaHUX YMOB, Ta IPH3HAYCHHUN JUIS
MIEPETBOPEHHS TBEPJIUX OpPTaHIYHMX BIIXOMIB y CTaOLIb-
HUH, TYMYCONOAIOHN IPOAYKT, SIKWH MO>KHA BUKOPHUCTATH
JUIS IOKpAaIIeHHs CKiIany IpyHTY (Zeeb, et al., 2012; White,
2000). 3a 3abe3nedeHIiCTIO MpoLEeCy KHCHEM PO3Pi3HSIOTH
aepoOHe (OKMCIIIOBAIIBHUN XapakTep Mpolecy) Ta aHaepoo-
He (BiHOBJIIOBAJILHUM XapaKTep Mpolecy) KOMIIOCTYBaHHSI.
[lpn mpoMy BaXIHMBY pONb Bidirpa€ NpaBWIBHUNA Migodip
TEMIIEPAaTYpPHOTO PEXHUMY, BOJIOIOCTI, KHCJIOTHOCTI Cepesio-
BHUINA, CKJIAAY ITOKUBHUX PEYOBUH Ta HASBHICTH ITiJDKUB-
JICHHS Y BUTJISI/II MiHEPaJIbHUX JTIOOPUB.

3a pesynpTaraMy JOCIiIPKEHb aMEPHKAHCHKOTO BUEHO-
ro B. ®@pina, mepion namiBposknaganus JJT mix gac kom-
MOCTYBAHHS 3a0pYAHEHOTO I'PYHTY 3a aepoOHMX YMOB 3a
temnepatrypu 30 °C cranoButs nonax 100 nmi6, a 3a aHa-
epoOHMX YMOB Ta JOJATKOBOTO IiDKHMBJIEHHS 32 TOTO K
TEMIIEPAaTYpPHOTO PEXHMY I BEJIMYMHA 3MEHIIYETHCS 10
8 ni6 (Mokliachuk, et al., 2006). Omxe, BiACYTHICTb KHCHIO
MIPUIIBUALIYE TPOLIEC PO3KIIaJaHHs bOr0 KCeHOOI0THKa. Y
niepe0iry mpornecy merabomnizmy JAT 6e3 gocTyiy KUCHIO €
1€ OIHA ICTOTHA IlepeBara — 3a X YMOB OCHOBHUM IIPO-
JIykToM Metabouizmy Oyne JIJIJ1, sikuii € MeHII CTiMKUM Ta
0e3yMOBHO MeHIII TOKcHaHuM, Hixk JIJIE.

[MpuponHa Mikpogiopa THOIO CKIIANAETHCS IIEPEBAKHO
i3 CHHTpO(HUX 1 MeTaHOTBipHUX OakTepiit Methanobacteri-
um formicicum, Methanospiril lumhungati. TleBHy cTumy-
JSLIIO TIPOIECy Jerpajallii OpraHidyHoi MacH BiJIXOXIB Jae
JI0JIaBaHHS J10 THOIO CIICLiaJIbHUX BHIIB OakTepiil (amero-
TeHHHUX 1 METaHOTEHHUX) 1 MepenapyBaHHs X HE3HAYHOIO
KIJIBKICTIO TPYHTY, IO iHTEHCH(IKye Tponec OUIBII HiXK Y
2 pasu (Slobodeniuk, 2008). Meranose O6poxmiHHS OpraHiy-
HUX PEYOBHH BiJOYyBa€Tbcs 3 YTBOPEHHSM MeTaHy. AHa-
epoOHuil mporec YTBOPEHHsI METaHy Ha3WBalOTh METaHOTe-
HEe30M. YHACJiJIOK METaHOTE€HE3y YTBOPIOETHCS I'a30Ba Cy-
Mill, Ky Ha3WBarOTh OiorazoM. OcTaHHINH CKIagaeTbes 3
Takux KoMroHeHTiB: merad (CHy) — 50-75 %, Byrnexkucinit
ra3 (CO,)— mo 25-30 %, cipkoBonenb (H,S)— 1 %, a Ta-
KOX 13 He3Ha4yHOi KijgbKocTi azoty (N,), amiaky (NH;), kuc-
uio (0,), Bogaro (H,) Ta 3akucy Byraemo (CO). Orxe, oa-
HUM 13 OUIAXIB yTHIIi3alii OpraHiyHuX BiJXOXiB € OiorazoBa
TEXHOJIOTIs, sIKa J]a€ 3MOT'y Pa3oM i3 BUPILIEHHSIM €KOJIOTi4-
HOI NpOOJeMH OTPUMYBATH BHCOKOS(EKTHUBHI OpraHiuHi
nobpuBa Ta eHeprito (6ioras).

KOHCTpYKTHBHO-TEXHOJIOTI4HI TTapamMeTpu 0iora3oBHX
YCTAHOBOK MiZIOMPAIOTH 3 OIJIAAy Ha 00'eMHu nepepoOIeHHS
Ta BJIACTUBOCTI 30pODKYBAaHOTO Marepialy, BPaXxOBYIOUH
TEIUIOBUH PEXHM, COCOOM 3aBaHTaXEHHS CyOcTparTy, iHO-
KynsaTy Tomo. OCHOBHUMH €JeMEHTaMH OOJIAHAHHS IS
MIPOBEJCHHS METAHOT€HE3y € METAHTEHK 13 TerI000MiHHH-
KOM (TEIUIOHOCIEM B HBOMY € BoJa, miairpita no 50-60 °C),
MIPUCTPOI sl BBEJCHHS ITOKUBHUX PEYOBUH 1 Oakrepiid, a
TAKOX BiJIBEJICHHS! YTBOPEHOTO I'a3010110HOTO POIYKTY.

Jist BupoOHHMITBA Giorasy MoXHa BUKOPHCTOBYBATH BCi
opraHiuHi cyOcCTaHIIii, [0 MalOTh BIACTHUBICTH PO3KJIalaTH-
csi. OCHOBHMM cyOcTpaTtoM Juisi pepMeHTalLlii Ha CLIBCHKO-
TOCTIO/IAPCHKUX MiJNPUEMCTBAX € BIAXOIM TBApWHHHUIITBA,
HANPUKJIA] THil, 30KpeMa, PiJK{i, MTalIMHAN TOCIiI, Ta-
KO KyKYpyIA3sSHHH cuiioc. Bunbiiicts 6iorazoBux ycTtaHO-
BOK TIpAIlO€ 3 PIKMM THOEM BeJHKoi poratoi xymoou. Oc-
KIJIBKM BMICT CyXOl PEYOBHHH, BYTJIEBOIIB, )KUPY Ta MPOTE-
{Hy B piIKOMY T'HOI BiJTHOCHO HU3bKHH, OCHOBHHH CyOCTpaT
mianaoTe KodepMeHTamii Tak 3BaHUMH KOCYOCTpaTaMmy,
BHACJIIOK YOTO ITiABHIIYETHCSI BUPOOHHUITBO Oiorasy (Slo-
bodeniuk, Mokliachuk & Andriienko, 2007).

Sk BuXigHMI MaTepiall Uil OTpUMaHHs Oiorasy MO)KHa
BHKOPHCTOBYBATH BIIXOAW TBapMHHULBKUX (QepM, MoOyTO-
Bi BIIXOIM HAceJeHWX IYHKTIB. Buxinm Oioraszy 3 pi3HHX
BiJIXOJ[iB CLIIbCHKOTOCIIOIaPCHKOTO BUPOOHHUIITBA HABECHO
y Tabm. 1.

Taoua. 1. Buxin 6iorasy i BMicT y HbOMY MeTaHy
MijJ Yac BUKOPUCTAHHS Pi3HUX BUAIB BiaxoniB

Ne| Buximma cuposuma BHXi_zI Giorasy Ha 1 kr| Bmict Merany
- cyxoi pedoBunn, Wkr | (CH4), %
1 I'niit Benmukoi poratoi 200-300 50

Xynoou

2 |T'uiii cBUHSAYHI 340-480 60-75

3 Kincekuii THIH i3 co- 250 56-60
JIOMOO

4 [bagusuis kapToIUIsIHE 420 60
5 |Crebna KyKypyn3u 420 53
6 |CosioMa NuIeHUYHA 342 58
7 |JLy3ra COHSIIHMKOBA 300 60
3 ,Z[omamﬂi BiXonH i 600 50

CMITTS

9 |Cunoc 250 84

10 [TpaBa cBixka 360 52

11 |Bypsix 430 84

12 |Bigxoms MOpKBU 250 60

13 |Tupca nepeBUHI 220 51

14 TBepauit ocax cTid- 570 70

HHX BOJ{

KocyOcrparamun MOXyTrs OyTH PpOCIMHHI  PEIITKH
CLIBCHKOTOCTIOIapPCHKOT0 BUPOOHUIITBA, & TAKOXK KYJIBTYp-
Hi POCIIMHY, SIKi HABMHCHE BUPOILIYIOTH JUI BUPOOHHUIITBA
6iora3sy, a TaKOX 1X PELITKH, BIOXOIM MICIIS MEePEepoOIICHHS
CLIBCHKOTOCTIOIAPCHKHUX MPOIYKTIB y Xap4oBiii MpoMHUCIIO-
BocTi (Oapna, ApoOWHA, MPOXYKTH HEpEepOOJICHHS XKHPIB,
BiJIXO/IM OBOYIB Ta OIOTCHHI BiJXOIM KOMYHAIBHOTO TOCIIO-
JlapcTBa).

";L,
=

Puc. 1. Cxema 1ab0paTopHOI YCTaHOBKH ISt OTPHMAHHS 0iorasy

JlaGoparopuuii 1ociin 3 aHaepoOHOTO PO3KIaAaHHS Op-
TaHIYHUX KCEHOOIOTHKIB y POCJIMHHIN 0ioMaci IpOBOIMIN
BiMOBiHO 70 pekomeHamii A. I. @enoposoi Ta A. H. Mu-
kinbebkoi (Fedorova & Nikolskaia, 2001). Ha puc. 1 300pa-
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KEHO NPUHIUIOBY CXEMy JIaOOpaTOpHOI YCTaHOBKU JIJIS
oTpuMaHHs Oiorasy.

VY crisiHHE peakTop MICTKIiCTIO 3 T HOMImArTh | K¢
moapibueHoi Giomacu, i3 BMictom JAT Bix 1 go 25 TK
(CaAK AT 0,1 mr/xr). Jo OGiomacm mobamisrore 500 T
I'PYHTY 3 BHCOKMM BMicTOM rymycy. /sl TocsrHeHHs aHa-
€pOOHNX YMOB CyMIiIll 3AIMBAIOTH AUCTHIHOBAHOIO BOJIOIO Y
crniBBimHomeHHi 1:1. Iy mpoBeaeHHS MOCTILY B JIYyXKHHX
YMOBaXx, 10 peakuiiHoi cyminn mpobasmsiors CaCO; 1o no-
csaruennst pH > 8. Ilporec yrBopeHHs Oiorasy BinOyBaBcs
BIpotoBX 1—4 TwkHiB. [lepmi mopii Oiorasy Bumyckanu y
TIOBITpPS, OCKUIBKM BiH 3MIIIaHMH 13 KHCHEM 1 MOXXJIMBHH
BHOYX. YTBOpeHHS 6iora3y miATBepKyBaJIM SKiCHO, ITijTia-
JIOBAHHSM CYMIIII Ta3iB, IO BHAUISIOTHCS 3 PEAKTOpA.

piBHIB 3a0pyIHEHHS IPYHTOBOrO IOKpHUBY. lIpencramieHi
pe3yNbTaT! JOCIHIHKEHb MOKA3ald, 0 OCHOBHUM MPOJIYyK-
tom aerpamamii AT e JJIJI, sxkuii yrBOprOETHCS 3a aHa-
epOoOHUX YMOB Ta € MEHII cTiiikuM nopiBHsHO 3 JI/IE. Bixxe
Ha chOMy 100y 3 MOMEHTY 3aKJaJaHHs JOCHIAYy CyMapHa
kinbkicts AT y citomaci pocinuH Kynp0abu JikapchbKoi
3meHmmIacs B 1,5 pasza (I BapianT nocminy) ta B 1,65 pasza
(IT BapianT nmocniny), vHa 14 nody — B 1,93 ta 2,17 pasa, Ha
21 noOy mpoBeneHHs ekcnepuMeHTy — B 2,5 Ta 2,9 pasa
BimmoBimHO. Slk GaumMo, 3MiHA peaxIlii cepepoBUINa B Oik
JY)KHOI i/ Yac aHaepoOHOTo PO3KIaJaHHs POCIUHHOI Ma-
CH JIeTIO MPHUIIBUAIITYE mipotiec Tpanchopmarii IJIT.

Taoua. 3. Konuentpania J/T y 3a0pynneniii pocaunniii maci
KYJIb0aou Jikapcebkoi (Taraxacum officinale), Mxr/kr

3a Pe3y/IbTaTaMH NPOBENCHUX JIOCJTiUKCHb BCTAHOBJIC- Tlens Binoopy | 4,4-JUIE | 4,4-J0T | 4,4-JUU1 | > JUT
HO, IIIO T yac aHaepoOHoro poskiamanas /1T B ymoBax I.1 3a6py11HeH(';1 6)1)0:@ iT?g[;%i lTU amxagc:érirf) oﬁicinlaig 5
METaHTEHKY Bi0yBaocsi yTBOpEHHS Oiorasy. 0 3 0 )
7 0,8" 82,07 9,57 92,37
Taou. 2. Konunentpania J/T y 3a0pyaneniii pocaunniii maci 14 0,57 66,7 5,87 73,0707
vepes 28 1i6, MKI/KT 21 0,9™ 42,60 12,07 55,57
Buxinna koHIEHTpa- \ \ , 11. 3a6pynuena JAT diromaca Taraxacum officinale + CaCO4
1isl IECTULMY, MI/KT 44T 44 ULA 4.4-ULIE 1 0,9$’ 224 4% 15,5 | 2408
100 — 3,507 L9700 7 1,47 12230 | 21,877 | 1455
500 — 15, 7% 10,777% 14 1,177 99,277 10,37 | 110,67
1000 — 42,701 23,601 21 1,00 70,37° | 11,67 32,07
1500 - 67,77 52,9 B : A
2000 — 30,500 €3 =0T _ BukopHCTOBYIOUM OTPHMaHI CKCIIEPUMEHTANIBHI JaHi Ta
3500 — lll”ziu,u 1 06’7iU,U piBHSHHS peakiii nepmroro mopsaaky (1), Oymo po3paxosa-

3rigHo 3 gaHuMU Tao6i. 2 posknaganns 4,4'-JIAT BigOy-
BAETHCS JIOCUTH IIBUIKO. Uepe3 YOTUPH THKHI Micis 3aKia-
JICHHS JIOCTIY Y BCIX 3pa3Kax JOCIiy He BUSBIICHO BJIACHE
camoro iHcektunuay 4,4'-11T, a € Tinbku npoayKTH oro
Metabomnizmy — 4,4'-JI1/] ra 4,4'-1/IE.

Jlts miaTBepKEeHHs TiOTEe3H aHaepOOHOT0 PO3KIIaIaH-
HS XJIOPOPTaHIYHHUX TECTHLUIB, CIIiBPOOITHUKH J1abopaTo-
pii 3aKnanm nabopaTtopHUil TOCTi 3 aHACpPOOHOTO PO3KIA-
JIaHHSI POCIIMHHOI MacH Kynb0abu mikapcekoi (Taraxacum
officinale), sxy BimiOpaHo i3 caHITaApHO-3aXUCHOI 30HU
CKIafy oOTpyTroximikariB c¢. Topuumips, mo MicTuia
30,38 mr/kr JJJT. Tlpomec TpaHcdopmanii TOKCHKAHTIB
BinOyBaBcst 0e3 mocTyry cBiTia. AHaepoOHI YMOBH MiATPH-
MYBaJIN 3aBASKU 3aJIMBaHHIO IOAPiOHEHOI (iTomMacu poc-
JUH JHUCTHIBOBAHOIO BOAOIO Ta T'€PMETHYHOCTI MOCYIVH.
TeMmnepaTypHuii peKuM BUTPHMYyBatd Ha piBHi 247> °C.
HaBaxka pocimua— 100T, 00'eM IUCTHIHOBAaHOI BOIU —
100 mu1. [ToBTOpHICTB HOCTiLY — TPHUPaA30Ba.

BHeceHHst kapOOHATHHX MENIOPAHTIB, TAKHUX SIK: HEra-
mene BarHo (Ca0), ramene BarHo Ca(OH),, Ta Bammsk Ca-
CO; vactkoro 1 Ta 2 % Big Macu cCIpusie PO3KIATAHHIO
JAT y rpynTi. Jlns OWiHIOBAaHHS BIUTMBY PEakIii cepeaoBH-
112 Ha IIBUKICTH MPOLECY JECTPYKIIi ITOMIOTAHTIB MiJl 4ac
aHaepoOHOT0 PO3KJIAIaHHS POCIMHHOI MacH B OJHH i3 Bapi-
aHTiB gociixy Oyno nomano 2 % CaCO; Bapiantu mocminy:
I. Babpynuena JJAT ¢itomaca Taraxacum officinale (pH =
3,9); 1I. 3abpymnuena AT diromaca Taraxacum officinale
+ CaCO; (pH = 5,0). 3pa3ku ¢iTomacu isi BUSHAYCHHS
BMmicry JJJIT Ta #oro mera0odiTiB BiiOMpanu y AeHb 3aKiIa-
JISHHS JTOCIIiTy, a TaKOX Ha 7-i, 14-i ta 21-it nui. JuHami-
Ky posximananas JJIT y 3aOpynHenid pociuHHIN Maci
KyJIb0a0u JIiKapchKoi IPEeICTaBICHO y TadI. 3.

3 T1abmn. 3 BuaHO, mo novarkoBi koHmeHTtpamii AT y
POCIIMHHIA Maci pi3HATBCS U1 JOCTIJHMAX BapiaHTIB.
CKJIafHICTh JIOCSTHEHHS OJHAKOBUX IIOYATKOBHX YMOB
TIOB's13aHa 3 BUKOPUCTAHHAIM POCIIUH, 10 HAKOMYMIN TOK-
CHKaHTH Y CBOIX TKaHMHaX Y IPOLECi OHTOT€HE3Y 3a PI3HUX

HO KOHCTaHTH MIBUAKOCTI poskiananus (k, 1i0) Ta mepioau
HaniBposkiamanas AT (Tsy, mi0) y piTomaci (Tadm. 4).

Taoa. 4. Kineruka posknananns AT y 3a0pyaHeniii pocans-
Hiii Maci kyn1b6a0u Jikapcebkoi (Taraxacumofficinale), Mxr/kr

IMoka3Huk fecTpykuii JAT JAT + CaCO;
k, noba”’ 0,046 0,054
Tso, 10 15,1 12,8

3a eKcrieprMeHTIBHIMH JJaHUMH BCTAHOBJICHO, 11O TTe-
pion HamiBposknamanus JJIT y 3a0OpynHeHid pociuHHIN
Maci Kynp0a0u JIiKapchKoi cTaHOBUTH 15,1 mobu. Y mocmini
3 noxaBanHsM CaCO; nepion HamiBposkiaganus /[T cra-
HOBUTH 12,8 n00w.

Otxe, Tpancdopmais JJIT B ymoBax aHaepoOHOi mec-
TPYKLIi 3a0pyaHEHNX POCINH Kyap0abu JikapchKoi y 1oc-
migi 3 CaCOj;BigOyBaeThes Aemio ImBHAIE. Bimomo, mo
Jy)KHA PEAKIisi cepeZioBUIA IIPUCKOPIOE IPOILEC JAECTPYK-
uii nporo npemnapary. O4eBHAHO, B YMOBaX CHJIBHO KHCIIOL
peakuii cepenosuma (pH = 3,9) nix wac anaepoOHOTO po3-
knamanns /T y 3a6pyaHeniit ¢piTomaci HaBiTh AesKa 3Mi-
Ha pH y 6ik nyxHoro (pH = 5,1) npumBnanye nepedir
uporo npouecy. I'padik poskiaamanns /T npencrasieno

Ha puc. 2.
300
2 « JJOT
EMO -
m JJ(T+CaCO3
2180
g Kmo,se""”, R*=0,966
<
£120 P~
%’ \‘:\\‘\
= 60 “\
_ 004 52
. y=140,9¢""" R* = 0,975 = o
0 5 10 15 20 25 30 35 40

Puc. 2. Innamika necrpyxkuii /1T y 3a0pyaHeHii pocinuHHIH Maci
Kynb0abu JTikapchKol

OTXe, BCTaHOBJICHO, IO aHAaepoOHE PO3KJIAJaHHS €
eQeKTUBHIM CHOCOOOM yTHIII3alii POCIHH, IO MICTATH y
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cBoix TkanuHax JJIT. JocmipkeHO mpomecw yTHIIi3amii
3abpyanenoi JAT c¢itomacn KymbTypHHUX 1 AHKOPOCIHX
BHJIIB POCIIHH.

OOroBopeHHsl OTPMMAHHMX Pe3YJIbTaTiB JOCJIIIKeH-
Hs1. KoncranTa mBumkocti posknanannas JAT y 3abpymre-
Hill pocauHHIA Maci TapOy3iB HaliOinbIIa y BapiaHTi i3 3ac-
tocyBaHHsM 2 % CaCOs;i cranoButh 0,2474 yacthHU 32
100y, a HaliMeHIIa — y BapiaHTi 0e3 BHECEHHS MEJOpaHTy
(0,2061 wactunm 3a 100y). BiamosinHo, HaliMeHIIMH Tepi-
O] HamiBPO3KJIaJaHHs CIIOCTEPIraeMo y BapiaHTi i3 3acTo-
CyBaHHSM BaITHAKY 4acTKOI0 2 % BiJl Baru JOCHIIKyBaHUX
pociuH (2,8 nobn), a HaliMeHINH — y BapiaHTi 3a0py/aHe-
Hoi [IJIT diromacu rapoys (3,4 modu).

[epion HamiBposkananns JAT y 3abpyaneniit pociun-
Hill Maci Kynp0abu Jikapchbkoi craHoBUTH 15,1 mobu. Jona-
BanHs CaCO; npumBHanIye TpaHchOpMAIiio Ipernapary i
Tiepiosl HamiBpO3KJIaJaHHs 3MeHIIyeTbest 1o 12,8 nodu. Ilo-
Ka3aHo, 10 OJTHUM i3 NUIAXIB YTHJIi3allii OpTraHigHUX BiIX0-
JIiB € Oiora3oBa TEXHOJIOTIs, SIKa 1a€ 3MOT'Y OTPUMYBATH BH-
cokoe(heKTUBHI OpraHiyHi 700puBa Ta enepriro (6ioras).

BucnoBku. Omxe, 3a0e31eUCHHS BUCOKOI KOHIICHTpAITi1
MeTaHy B 0Oiora3oBiif cyminni BiOyBaeThCsl 3aBISKH TaKUM
KPHUTEPisM:

® BUOIp ONTUMAITBHOI CXEMH NPOBECHHS MPOIIECY OHOCTYIICHE-
Boi abo mBocryreHeBoi (epmeHTanii (y JBOCTYINCHEBHX yCTa-
HOBKax 0iora3 mictutb 10 80 % MeTaHy);

° JAOTpUMaHHS KUIBKICHOT'O Ta SIKICHOI'O CKJIaly IMOKHMBHUX PEYO-
BUH CyOCTpaTy (BHCOKAa KOHIIEHTpAIlisl BYTrJIEBOAIB, IPOTETHIB 1
KHPIB J]a€ OUTBII BACOKWI BUXiJ METaHy; HAlPUKIIAJ, BHJLIC-
HUH 13 cyOcTpaTiB, 6araTux Ha KyKypya3y, 0ioras MiCTUTE y ce-
penaboMy 53 % Merany);

® [IiATPUMaHHS TEMIEPAaTYpHOrO PEeXHMY B cyOcTpati (SKIIo,
HalpuKkiiaa, TEMIICpaTypa 3aHaATO BHUCOKa, TO Y (bepMeHTaTopi
BUX1 METaHY HWXYUU 4YC€PE3 PI3HY PO3YUHHICTH KOMIIOHCHTIB
Ta KineKicTh yrBopeHHsT CO,; mprdoMy 4uM OiJIbIIa KilbKiCTh
CO, mepexoquTh y razomnofioHy ¢opMmy, THM MeHIIHM Oyne
Bmict CH, B Giorasi);

® oOMexxeHHs KiUTbKocTi cipkoBomHIo (H,S) sik myske arpecHBHOTO
KOMIIOHEHTA, IO CIIPpUYHUHAE KOPO31H0 apMarypu, ra3oBux Ji-
YWJIbHUKIB, IaJIbBHUKIB 1 IBUT'YHIB, a B1ATaK MOXE BUHUKHYTH
norpeba B OUMIIEHHI 6iorasy Bif CipKH, IO CIIPHSE TAKOX YCy-
HCHHIO UOI'0 HETIPUEMHOI'O 3allaxy.

KinpkicTh amiaky, e1eMEHTapHOTO a30TY, BOIHIO i KHC-
HIO B 0iora3oBiii cymimi Moxke cTaHoBUTH 6—8 %.
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YTUJIU3ALUA 3ATPA3HEHHOM AAT ®UTOMACCHI B AHAPOBHbBIX YC/IOBUAX

Y CTaHOBJICHO, YTO XJIOPOPTAHUIECKUE MTECTUIMIIBI B OOJBIICH CTEIICHH IOIBEPKEHBI OHOPA3IOKEHHIIO B aHAOPOOHBIX YCIOBHUSIX.
AHa’poOHOE KOMIIOCTHPOBAHUE MPOBOIAT B CIEIUATBHBIX OCTOHHBIX SIMAX HJIM TPAHIIESIX C THAPOU3OJSLUCH, KOTOPHIC 3alOTHSOT
KOMITOCTHON Maccoil (TUTaTeNbHBII cyOCcTpaT, MoYBa, MEeCTHIMIBl i MUHEPAIIbHAS TOJJKOPMKA, BO3MOXKHO, TOTIOJTHUTEIBHOE BHECE-
HHUE OTXOJIOB )KUBOTHOT'O TIPOUCXOXKACHUS) C IMTOCIEAYIONICH 3aJTMBKOM SIMBI BOIOW. KHCIIOTHOCTE Cpeibl MONICPKUBAIOT B MPEeIax
pH 6-8, ucrons3ys npu HEOOXOAUMOCTH U3BECTKOBAHMS T04UB. J[0Ka3aHO, UTO JUIs IPOU3BOJCTBA OHOra3a MOKHO UCIIONB30BaTh BCE
OpraHWYEeCKHe CYOCTaHIWH, 00JagarolIie CBOMCTBOM pa3znaratbcs. OCHOBHBIM CyOCTpaToM st (JEpMCHTAIMU B CEIBCKOXO3SIH-
CTBEHHBIX MPEIIPHUITUAX SBISIFOTCS OTXOJBI )KUBOTHOBOJICTBA, HANIPHMEP HaBO3, B YACTHOCTH YKUIKHW, ITHIUI IOMET, TAKKE KYKy-
PY3HBII cuioc. BombIIMHCTBO OMOTa30BBIX YCTAHOBOK PabO0TaeT € KUIKAM HABO30M KPYITHOT'O pOraToro ckota. Tak Kak colepiKaHHe
CyXOTO BEIECTBA, YTIICBOOB, )KUpa U IPOTCHHA B )KHUIKOM HAaBO3€ OTHOCHUTEIIFHO HU3KHW, OCHOBHOW CyOCTpaT moaBepraroT Kodep-
MEHTAIIMY TaK Ha3bIBAEMBIMHU KOCYOCTpaTaMH, B Pe3yJIbTaTe Yero MOBHIIACTCS MPOU3BOACTBO Ororasa. [1o pe3ynbTaram mccienoba-
HUI YCTAaHOBJICHO, YTO Ka4eCcTBO OMOra3a 3aBHCHT OT COJCPXKAHHUS B HEM METaHa WIH OT cooTHomeHus Mexny CH4 u nuokcuaom
yraepona (CO,), KOTOpBIi pacTBOPsiECT OHOTra3 M BBI3BIBACT €TI0 TIOTEPH MIPH XPAHCHUH.

Knrouesvie cnosa: yrunuszanus; puromacca; 6ioras; 3arps3HeHre; GUTOPEMEIHAIHS.
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DISPOSAL OF CONTAMINATED DDT OF PHYTOMASS IN ANAEROBIC CONDITIONS

The authors have defined that organochlorine pesticides are more biodegradable in anaerobic conditions. Anaerobic composting
is carried out in special concrete pits or gutters with waterproofing, which fill the compost mass (nutrient substrate, soil, pesticides
and mineral nutrition, possibly adding animal waste), and then pour water into the well. The acidity of the medium is maintained wit-
hin the pH range of 6-8, if necessary, using soil liming. It was investigated that it is possible to use all organic substances with pro-
perties of decomposition for biogas production. The main substrate for fermentation in agricultural enterprises is animal waste, such
as manure, including liquid, bird pomp and corn silage. Most biogas plants operate with a rare bovine cattle bug. Since the content of
dry matter, carbohydrates, fat and protein in the liquid manure is relatively low, the main substrate is subjected to coenzymes of so-
called co-substrates, which leads to an increase in the production of biogas. Anaerobic composting is carried out in special concrete
pits or trenches with waterproofing, which fill the compost mass (nutrient substrate, soil, pesticides and mineral nutrition, possibly
additional animal waste) followed by pouring water into the well. According to the results of the research it is revealed that the qua-
lity of biogas depends on the content of methane in it or on the ratio between CH4 and carbon dioxide (CO 2), which dissolves bi-
ogas and causes its loss in storage. It has been shown that one of the ways to use organic waste is biogas technology, which makes it
possible to obtain highly effective organic fertilizers and energy (biogas). It was found that anaerobic decomposition was an effective
way to dispose of plants containing DDT in their tissues. The processes of using DDT contaminated phytomass of cultural and wild
species of plants are investigated.

Keywords: utilization; phytomass; biogas; pollution; phytoremediation.
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