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YJIK 628.336.098
Tiron T. C., hmenxo B. A, ITerpyk B. I, (Ykpaina, Binauus)

METAHOBE BPOJAIHHS - SIK EODEKTUBHUI CNOCIB OJIEPJKAHHS BIOT'A3Y 13
3ABPYJIHEHUX CTIYHUX BOJ

Metadose Opodibng € onnum i3 edeKTHBHUX 3aCOBIB NONEPEHbOTO OYHLIEHHS BHCOKOKOHLEHTPOBAHMX
crivix Boa. [lepeBaraMu ULOrO METOQY € MOXJIIMBICTb 3HWKCHHA KOHUEHTPaUii OpraHiMHMX PEHOBHH B
HEPO3BEAEHIH CTIUHIH BOAI, HW3bKA €HEPrO3acTPaTHICTE  (EHEProCNOKMBAHHA  MPOUECIB  aHaepoGHOro
OYnuIenHs cTaHoBuTL ~ 10% Bia eHeprocnoxkusania aepobHOro ounieHns), BUcoki Hasantaxenna (XCK = 30
/2 a6 ipH 30 °C, toni ax B aepobumx npouecax XCK — 3 /5 1,6), Onepkanns MeTaHy AK eHeproHocis (Ha | kr
XCK yreopioetses 0,26-0,34 m” MeTany), yTBOPeHHS HEBETHKOT KLTBKOCTI HALTHLIKOBOIO MYJTY, HEBEITHKI MIoiui
ANA CNOPYJl, MOAJIMBICTL 3aCTOCYBAHHA MOAY/IB JI0OMMUICHHS. BHKOpHCTaHHS aHaepoGHOTO MepelouHIIeHHs
KOHUECHTPOBAHKX CTOKIB BUpILUYE HE TUIbKK Npobniemy 3a0py/iHeHHs HaBKONHITHBOTO CepeoBHINa, a il n03BosE
yTuaizysath npojyxTh 3abpyanens y Gioras ak jukepeno eweprii, oTpumati GiIKoBO-BITAMIHHMI KOHLEHTpAT,
0arauenuii BiTaMidamu rpynu B 1A BUKOPHCTAHHS B CLTBCBKOMY FOCTIOA4PCTBI.

MeTaHTekn, WO BHKOPHCTOBYIOTLCA 18 OionoridHoi obpobku cTiuHUX BOA, AMIAIOTE cobol0 cnopyaM y
BAIAAAI pe3epByapiB 3 KOHIMHHMM AHMWAMA 3 (ikcoBaHMM BIIBTPYIOUHM LIAPOM, B SKHX MIKPOOpPraHiimMu
POIBHBAIOTLCA HA MOBEPXHI IHEPTHHX MATEPianis, OTPUMYIOUH i3 CTIMHOT BOAM HEOOXiAHI NOKHBHI peqoBunu abo
1€ MOAKYTh OYTH CHCTEMM 3 PYXOMHM PiZIKHM WwiapoM (AKTHBHMI MyJT).

[Monepeane OUMIICHHA BHCOKOKOHLEHTPOBAHWX JKMPOBMICHHX CTIMHHX BOA BKJIOYAC [Ba CTYNeHsA
japoakeHHa. Ha nepwomy cryneni sialysactbea GioTpancdopmaitis CKIaaHMX OpraHiunux 3abpyaHeHs,
NPHCYTHIX B CTOKax, Ha Oiibll NPOCTi CROMYKH 3 He3HauHWM yTBOpeHHsm Giorasy. Ha apyromy cryneui
veTaHoBoro GpoainHa BiaGyeaethes Ginbw rindoke aHaepoOHe OYMLLIEHHS CTIMHHX BOJL 3 YTBOpeHHaM Oiorasy i
BINbILHM BMICTOM METaHY.

€wmnicts Ta kinbkicts meranrenkis | ta Il craniii Bu3navaetes 3riaHo AcpikaBHux GyaiBenbHMX HOpM
/IbH.2.04.03-85 Po3ain 6.356 — ne MeHule 180X, NPH UBLOMY BOHH MakoTh OyTH poGounmu. O6’em meranTexy
PO3PAXORYETLCA 3a (HOPMYIIOD:

W=(a-b)%.

ae W - 06 em meTaHTeKy, M';
a - bhCK, criynux Boa, WO NOCTYNAOTS, *'/,: CTIYNHX BOA;
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Cexuis Ne5

b — BCK,, cTivH®X BOA HAa BUXO/i 3 METAHTEKY, " /,,; CTIMHHX BOA:
A — nonycTiMe HaBaHTaKeHHs Ha | M’ metanTeky no BCK,, kr;
O sutpati Boau, ™/ .

Tom 06’em meranreky | ctynens:

w,=(10112- 4844)—6-19451M,

a 00’em mMerantekky Il crynexs:

W, = (4,844 -1 599)?15836 =3622,33 M

Kinbkicts Tenna, uo HeobxifHa 418 HarpiBaHHA CTIHHOT BOAM:

Qn ~ prxcs(tl -tl)’

He V.- o6’em crokie, wo niairpisaloThes;
P, — rycruna cyberpary;
¢, — TEMIOEMHICThL cybeTpary;

7, .1, — nOYaTKOBA TA KiHIlEBA TEMNeEpaTypu cybeTpary.

Q, = 40x1200x 1x (55 - 45) = 480000,

Burpam TEMIa Ha HArpiBaHHA CTOKIB 3 YPaxyBaHHAM BTPAT Y HaBKOJIMIIHE CEPEIOBHUILE B p03M1p| ~ 2%:
0, =1,02x 480000 = 489600 "*'/,.

binbma KinbKiCTh eHeprii Ha eKCIUTYaTauilo METAHTEHKIB BHTPAYAETCH HA NiIrPiBaHHA CTIYHMX BOJ JI0

HeoOXiAKOT Temnepatypu BeaeHHs npolecy (10 90%); Ha KOMNEHCaLiio TeNIOBUTPAT B cepeiHboMy iine 7,5%
Tenla, a Ha poboty enekTpoobnannanus — 2,5%.

Toai saransHa KinbKICTL BUTPAT eHEpril Ha caMosabeaneveHHs MeTaHTEeHKIB CKIanac:

900,
O =00 "
0. = 90% 489600 _ o1y sea o

100

ﬂponenem AOCAIDKEHHA TIOKA3ANK, WO NPY BULLCHABEICHHX napaMeTpax Gpojtinus Giorazy, WO yTBOPIOETHES
3 0/MHMLL 08" €My 3aBAHTAXKEHHX CTOKIB CTAHOBHTE 5 06’ eMis, To6TO 3a roaHNy B METaHTEKY CHHTE3YETHCS:

Vg Ql e

ne Q, ~ sutpary Boam, */ o

¥, ~ 06"em Giorazy 3 oamHmMui 06’ eMy cToKiB,
V, =40x5=200n".

BwmicT metany 8 Giorasy, 1o HaKONUYYETLCA B pe3ynbTaTi aHaepoGHOTo 36poKyBaHHA HHPOBMICHHX CTIYHHX
B8O/, CTaHOBUTL 88,3%. TennoTeOpHA 3AaTHICTL METAHY CTAHOBHTH q, = 9000 kxan. Toxi kinbkicTs Terua, mo
OTPHMYETHCR 34 MOIMHY CKJIafac:

Qz o qux 2
Q, =200x9000 = 1800000 ™.

HacTina noTeHUiHHOT eHepril, o BUTPAvacThCR Ha caM03aBe3neyeHHA METAHTEHKIB CTAHOBHTD:
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Cexuig NeS

_100Q,
Qe ——Qg ,

D = SO vy
1800000

Taxum uunom, awwe % kinbkocti Gioraly, Akuil YTBOPIOETHCA B pesyibTaTi aHaepobHOTO OUMILENHS
KHPOBMICHHX CTIYHHX BOZL, BHTPAYAETLCA HA @HEPrilo /1A caMo3abesneyens MeTanTeky.

3 €KOHOMIYHOIrO MOINSAY MeTaHOBE GPOAIHHA BUCOKOKOHLIEHTPOBAHMX CTIYHMX BOJ A€ MOAUTHBICTS 3HAYHO
IHHINTH KONOTIMHI naatexi 3a ckuau 3a0pyaHeHs Y npUpoAHi BOZOWMYM 'abo CHCTeMM KaHanisauii npH
MIHIMANLHOMY PiBHI eKcnyaTauiiftiux BUTPAT, a Takok 3abesneyye 3HauHy yacTHHy norpeb y renni. Tak, In’
Giorazy Bia KOHUCHTPOBAHMX CTIMHHMX BOA MonokomepepoGHoro 3asony aae 1,6-2,3 kBr enexTpoeHeprii Ta 3,5
kBT Tennosoi eHeprii, eHepreTuyHa uinHicTs 1M’ Giorasy, akuii MicTuTe 60% MeTaHy, ckiagae 22-24 MJIx i €
exsisanenthum  0,65-0,7 1 ymoBHOoro nanusa, a o6’emHa Temnora 3ropsmms Giorazy, OJICPKAHOrO NpH
PO3KIaLAHHI CTOKIB OGPOOICHHA KApTOMi, CTaHOBHTL 80% MOPIBHAHO 3 NPUPOJHHM Ta30M. Kpim Toro, sapricts
aHaePODHOTO OYMILIEHHA CTAHORUTH CyMy B |3 pasie Menuty, Hixk aepobHoro.

Ha npuknani 3actocyBaHHs aHaepobHOTO 3apOKEHHS 3 METOK) OYHMIEHHS CTOKIB  KOMYHAIBHOIO
rocnogaperea, uei 3aci6 Habye nOWMPeHHR B NPaKTHUI  OYMILEHHS BMCOKOKOHUEHTPOBAHHX CTOKIB
NPOMHCIOBUX NMEANPHEMCTE PisHMX ranyseil. Metanose Gpoainns 3a KOPIOHOM BHKOPHCTOBYIOTh V1A OUMLUEHHS
BUCOKOKOHIIEHTPOBAHUX CTIUHMX BOA MIANPHEMCTB N0 BUPOGHHLTBY NanLMOBOT oii.

Kpim Toro, anaepofHe npejouMiieHH XHUPOBMICHMX CTIMHHX BOA KOWTYE B 8,3 pasu MeHwe, Hik obpobka
CACKTPHUYHHM CTPYMOM, RK OAHOTO 3 HaiGLAbIL edexTHBHUX 3ac06iB OUHUICHHA CTIYHHX BOA AAHO! Kareropii.
Piuniii eKoHOMIMHHX e(eKT Bl BNPOBAIKEHHS TEXHOMOTTI NEPEOYHILCHHSA KUPOBMICHHX BOJ B METAHTEeKY
cTaHoBHTH NPUOAN3HO 7,5 MAH rpH. 3aranbuuii eKOHOMIYHHIT €EKT BiJ BNPOBA/KEHHS TEXHONOTII OYMILCHHS
CTOKIB B METAHTEKY Ta 3 iX NOMANLIINM J0OMHIIEHHAM B CHMBioTenKy (To6To i3 BMKOPUCTAHHAM aHaepoGHO-
aepoGHOT OYMCTKH) CTaHOBUTH GM3bKO 12 MH. TpH. 3aCTOCYBaHHA aepOGHOrO A0OUMIIEHHS JKHPOBMICHHX
CTIMHHX BOJ 5210 MOB’A32HO 3 THM, LIO ICHYE BEIMKA PI3HHLA 110 BUIHOMIEHHIO 10 3MiH B CHCTEMaX acpobHoro Ta
aHaepOOHOIO POIKNANAHHA JKHPIB, AKA 3aKIEHACTECH B OLILUIOMY OKHCIEHHI KHPIB B aepoGHOMY pesHMi

0bpoGku cTokis (npuba. BTpUHI), HK B aHaepoGHOMY, Tak AK B NEPUIOMY MPOTIiKae 0COBNMBHI CHHTES TiHONEROT
KHCIOTH.

BucuoBku

Omxe, sukopucTanns exeprii Giorasy, sKkuil yTBOPIOETLCA B METAHTEHKAX MpH aHaepOOHOMY OUHILEHH]
CTIYHUX BOJ, € UUIKOM PEalbHUM, MpO WO CBIAYMTH 3HAYHMI EKOHOMiuHMIE ed)eKT NpH 3acTOCYBaHHI JaHOL
rexHonorii. KpiM TOro, TakoXk neperieKTHBHUM € OTPHMAHHS eHeprii Giorasy Npu BHKOPHCTAHHI CHMBIOTEHKIR
A75 JOOMUIUEHHS CTIYHUX BOJ.
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Puabcekuii 0.®., Kurenxo A.B., Miakonaiino C.@., Jombposcoknii K.O.,
Mynapesa I'.@, (Vkpaina, 3anopiaxs)

BIPOT'I/IHI MEXAHI3MM 3AXHUCTY MIMEHTCHHTE3YIOUHUX BAKTEPIH BII 11
CTPECOBUX ®AKTOPIB

Bakrepii, ki yTBOPIOIOTL BYOPHHHI MeTaboNiTH, NPEACTABNAKOTH 3HAYNMI NpakTHuHMI iHTepec. B mpoueci ix
KYITUBY BAHHA, B CEPEIOBHLLI HAKONMYYIOTBCA B 3HAYHMX KUILKOCTAX MIrMEHTH, aHTHOIOTHKH, BITAMIHM Ta HWI
PEHOBHHH, ILO BUKOPUCTOBYIOTHCA B ME/IHLMHI, BETEPUHAPIT, CIIBCBKOMY IOCNOAAPCTBI, imyHonorii. Ocobansuii
IHTEPEC BHKIMKAIOTH MIrMCHTH, AKI MOXKYTb BMKOHYBaTH e i iHAMKATOPHY YHKUIIO  HABKOAMIIHBOTO
cepenosuiua. Llinnicts nirmentis Gakvepiit, Kk 06'eKTy A0CNIAKEHHS TAKOK NONAFAE B HEBUPILIEHOCT] NHTAHHS
NPo IXHE GyHKILOHANbLHE IPH3HAYEHHS.

[punywensa npo pons npoauriosuny (Serratia marcescens):
* bepe yyacTh B AMXaHHI KNITHH;
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