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The article deals with the problem of deterioration of the
environment due to the presence of highly concentrated con-
taminated with organic compounds of wastewater at proce-
ssing plants livestock products. It is determined that the
problem of wastewater treatment has not only an ecological
background, but also is related to the inefficient work of the
wastewater treatment plants itself, due to the use of outdated
technologies and the equipment. The analysis of literary data
on the main characteristics of wastewater at these enter-
prises, existing methods of their purification are carried out.

It has been found out that traditional methods using aero
tanks cannot meet the necessary indicators of wastewater
treatment. The advantages of the biological method of
wastewater treatment, conditions, and requirements for its
use are considered. A number of problems are found which
are solved with the involvement of associations of micro-
organisms. Well known effective associations of microorga-
nisms that are immobilized on the carrier for the purpose of
obtaining biomass that directly participates in the purifi-
cation process are described. But at high pollution rates it is
proposed to intensify the processes of biological purification
by transferring the treatment plant to the biosorption regime,
which increases the efficiency of cleaning by increasing the
concentration of active sludge when introducing carriers
with immobilized microorganisms.

Examples of modifications of technology in which the
parameters of immobilization of microorganisms, the regime
of air intake change, are indicated, the expediency of using a
certain selected kind of microorganisms and their combina-
tion with other types of biological agents are indicated.

It has been established that the advantages of this method
are low cost and environmentally friendliness, since the utili-
zation technologies do not require significant structural changes
to existing wastewater treatment lines, and as a carrier, it is
possible to use various wastes of natural and artificial origin.
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BIOTEXHOJIOIIYHI ACNEKTMU
OYMLULEHHA CTIYVHUX BoAa NiANPUEMCTB,
WO NEPEPOBNAIOTb NPOAYKTU TBAPUHHMULUTBA

II.A. Pe6pukoBa, O.A. llluanoscbka, H.M. Koaob6ak, O.P. MokpoycoBa
Kuiscokuii nayionaneHutl yHieepcumem mexnHoaozit ma ousauny

Y cmammi posenamymo npobnemy nocipuieHHs CMAHOBUWA HABKOIUUUHBLOZO
cepedosuwya uepes HaABHICMb BUCOKOKOHYEHMPOBAHUX, 3aOPYOHEHUX OPSAHIUHUMU
CRONYKAMU CMIYHUX 800 HA NIONPUEMCMBAX, WO NEPepoOIsiioms NpoOyKmu mea-
puHHuymea. Busnaueno, wjo npobrema ouuweHHa CMiYHUX 800 MAE He MINbKU eKO-
J0ciuHe MIOTPYHMA, ajle MAKodiC 3YMOGIEHA HeeheKMUsHOO poOOMON CaAMUX
OYUCHUX CNOPYO, OCKINIbKU BUKOPUCOBYIOMbCA 3ACMAapini mexHonozii, a oonaona-
HHA € 3HouwenuM. IIposedeno ananiz 1imepamypHux OaHUX w000 OCHOBHUX XAPAK-
MepPUCMUK CIMIYHUX 600 MAKUX NIONPUEMCING, ICHYIOYUX MeMOOI8 iX oYU eHHS.

3’acoeano, wo mMpaouyiini mMemoou 3 BUKOPUCMAHHAM aAepOmeHKi8 He Mo-
JACYMb 3a0080AbHUMU HEOOXIOH] NOKAZHUKU OYUUeH sl CmiyHOoi 600u. Pozenanymo
nepesazu 6i0102iUH020 MEMOOY OYUWEHHS CIIYHUX 800, YMOBU MA BUMO2U 00 11020
suxKopucmants. Buseieno psio npobiem, sKi GUPIULYIOMbCst NP 3aAY4eHHT acoyiayill
Mikpoopeanizmie. Oxapakmepuzoseano 6i0oMi egexmusHi acoyiayii Mikpoopea-
HIZMIG, SKI IMMOOINIZYIOMb HA HOCIT 3 Memoio 30iabuueHHs: biomacu, sKa be3noce-
Peonvo bepe yuacmv 6 npoyeci ouuwyents. Tlpu 8uUcoKux nokasHukax 3a0pyoHenHs
3GNPONOHOBAHO  THMeEHCUDIKYgamu npoyecu OIONOSTUHO2O OUUWJEHHST  ULISAXOM
nepeseoents OYUCHOI chopyou 6 pedcum 6iocopoyii, wo nioguwye egexmugnicms
OYULEHHsL 3a PAXYHOK 30iMbUleHHs KOHYEHMPAyii aKmugHo2o Myay Npu 68e0eHHi
HOCIi8 3 IMMOOLNI308AHUMU MIKDOOP2AHIZMAMU.

Hasedeno npuxnaou moougpikayiti mexnonoeii, 6 SKux 3MmiHIOIOMbCS napa-
Mempu iIMMOOLNIZayil MIKPOOP2AHI3MIB, PENCUM HAOXOOICEHHS. NOGIMPsl, 6KA3AHO
HA OOYINbHICMb BUKOPUCMAHHA NEBHUX NIOIOpaHux poodié MiKpoopzauizmie ma ix
NOEOHAHHSA 3 THUUMU BUOAMU DIONOSTUHUX A2eHMmIs.

Bcmanosneno, wo nepesazamu oanozo memoody € Oeule8U3Ha ma eKono2iy-
HIiCMb, OCKIIbKU MEXHOA02Ll ymunizayii He eumMazaiomov CYMmMeEGUX KOHCMPYK-
YItHUX 3MIH 6dJice ICHYIOUUX JIHIU OYUUWEeHHSA CMIYHUX 800, A 5K HOCI MOJCHA
BUKOPUCTNOBYBAMU PIZHOMAHIMHI 8i0X00U NPUPOOHO20 MA WIMYYHO2O HOXO-
O0HCEeHHS.

Knrouoei cnosa: 6iomexnonoeis, cmiuni 600u, opeaniune 3a0pyOHeHHS, ouuuye-
HH31, IMMOOINI308aHT MIKDOOP2AHIZMU.

MocranoBka npodaemu. CilbChbKOrOCIIOAAPChKE BHPOOHHUIITBO € OJHIEIO 13
KJIFOYOBUX Tay3ell BITUM3HSIHOI €KOHOMIKH, 3a0€3MeuyIouH JCIICBO0 Ta SKICHOIO
CHPOBHHOIO XapuoBi, (apMaleBTUYHI, IIKIPSHI Ta 1HIIN MiANPHEMCTBA YKpaiHU.
[Iporecn 00poOKK Takoi CHUPOBMHU BHUMAralOTh 3aJly4C€HHS BEJIUKUX BOIHHX pe-
CypciB, IO BIUTMBAE HA CTaH €KOCHCTEMH HABKOIHUINHBOTO cepenouma. Curyaris
MOTIPIIYETHCS Yepe3 HeeeKTHBHY pPOOOTY OYMCHHX CIIOpYI, IO OOYMOBJICHO
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3aCTapilIMMHU TEXHOJIOTIIMU OYMILEHHS CTIYHMX BOJ 1 3HOIIEHICTIO caMoro o0jaj-
HauHsA. Coig 3a3Ha4uTH, 10 caH1TapHo Tiri€HIYHI YMOBM Ha TBapHHHHLBKHX
(depMax TakoX B OCHOBHOMY Hl)j[TpI/IMYIOTI)CSI 3a JIOMOMOTOI0 BOAM. [i BHKOpHC-
TOBYIOTb JUII MUTTS TBAPHH, OUHUIICHHS IPUMIIIEHD Ta iX JAe31H(EKIIi1, MIroTOBKU
KOPMiB, MUTTS MOCYy H amapaTypH, T'iIpO3MHUBY THOI TOIIO0. B cepenuboMy, Kijib-
KICTh CTOKIB TBApUHHHUIIbKAX KOMIUICKCIB KomuBaeThes Bim 250 mo 3000 ToHH Ha
100y (Bix 90 trc. 1o 1 MiIH TOHH Ha pik). ToOTO cTaH BOIHUX 00’ €KTIB MOCTIHHO
MOTIPIIYETHCS. BHACTIIOK CKUAAHHS HEOUYHUIICHUX 1 HEIOCTATHHO OYHUIICHUX CTiy-
HUX BOA. Y 30HI TBAPUHHHUIIBKUX KOMILIEKCIB OCHOBHUMH €KOJIOTTYHUMH MpoOIIe-
MaMH € eBTpodikallisi BOIOWM, HArpoOMapKEHHS MaTOTeHHHX MIKPOOpPTaHi3MiB,
3a0pyqHEHHST aTMOC(EPHOrO TMOBITPS CIPKOBOAHEM, aMiakoM, MOJEKYJISIpHUM
A30TOM Ta IHIIMMH CIIOJYKaMHU.

Crig 3a3Ha4MTH, IO MPOOJIEMa OYUIINCHHS CTIYHUX BOJ| TOB's3aHa 3 BUPIILICH-
HSIM HE TUIbKU MPUPOJOOXOPOHHUX, & H HU3KH TEXHIKO-EKOHOMIYHHX 1 TEXHOJIO-
FYHUAX 3aBJIaHb, OCKUIBKM CHTYyallisl IOTIPIIYEThCS 4Yepe3 Hee(EeKTUBHY POOOTY
OYHCHHX CIIOPY/I, III0 OOYMORBJICHO 3aCTapiIMMK TEXHOJIOTIISIMH OYMILIEHHS CTIYHUX
BOJA 1 3HOIIEHICTIO caMoro oOmamHaHHs. OCKUIBKM OUIBINICTh KaHaNi3aIliHHUX
OYHCHHX criopya Ykpainu 30ynoBani B 60—70-ux pokax XX cT. Ta He nepeadayany
BUJaJICHHs OIOr€HHMX €JIEMEHTIB (TOAI TX KOHIIGHTpAIlisl B CTIUHMX BOJaX Oyyia Ha
MOPAZOK HIDKYE), OTHUM 13 €(DEKTUBHMX Cy4aCHMX METOMIB ITiJBUILECHHS €(EKTHUB-
HOCT1 OYMCTKH CTIYHUX BOJl € PEKOHCTPYKIIiS MiOYMX KaHATI3AI[IHHUX OYUCHHUX
CTIOpY/I, IO BKJIFOUATHME CYTTEBY iHTEHCH(IKAIIIIO iX pOOOTH.

MeToro cTaTTi € 0O0TpYHTYBaHHS 010TEXHOIIOTiT 0OPOOKH CTIYHHUX BOJ| TBAPHH-
HUIITBA 3 BUKOPHUCTAHHSIM OIOJOTIYHMX METOMIB JJIS HiJABMILICHHS €()EKTHBHOCTI
BHJIYYCHHSI OPTaHIYHMX 3a0pyIHIOIYMX PEUOBHH Ta JOBEACHHS SKOCTI OUHIIICHUX
CTIYHUX BOJ JI0 YNHHMX HOPMATHBIB.

BukJiaieHHsI 0CHOBHHX pe3yJbTaTiB A0CTiMKeHHA. BigoMo, 1110 B CydyacHUX
HAYKOBHX JOCIIDKEHHSX MPIOPUTET HANAEThCS BUKOPUCTAHHIO HE TUTBKH €KOJIO-
TYHUX, aJic 1 eKOHOMIYHO pEeHTA0EIbHUX METOIIB 0OPOOKH ¥ yTHIIi3allil BiXO/iB.
Y 1bOMYy KOHTEKCTI 3allpOIIOHOBAHO TIIOBTOPHE BUKOPUCTAHHS CTIYHUX BOJ
TBapUHHMIITBA K TEXHIUYHOI BOAM HA MiIIPUEMCTRBI, BOAW JJIs 3POIICHHS OB, a
TaKOXX BUKOPUCTAHHS OCAJiB SIK OCHOBU JUUIsl KOMITOCTY. AJie B TAKOMY pa3i CTidH1
BOJIM MAIOTh BIJIOBiNATH Psily BUMOT [1], OCKUJIbKM BOHM MICTATH Pi3HOMaHITHI
3aJMIIKKA OPTaHIYHUX PEYOBHH, a KUIbKICTh MATOTEHHOI MIKPOOIOTH IMepeBHUILyE
TPAaHUYHO JIOMYCTUMI HOPMH. XapaKTepUCTUKA CTIYHUX BOJ HaBeaeHa B Ta0u. 1.

Tabnuya 1. XapakTepUCTHKA CTIYHUX BOJ HiANPHEMCTB, L0 N1ePepodIsiIoTh NPOAYKTH
TBAPMHHULTBA [2]

Iloka3Huku Hianason .
3HaY€eHb IIOKAa3HMKIB
3aBHCITi PEYOBHHH, MI/IM 1500—3000
3arajbHui a30T, MI/IM 60—90
Kupw, Mr/aM° 700—1200
BCK yon MI O/’ 1000—1800
pH 6,8—7,4
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3 ycix BiIOMHX METOIIB OYMILIEHHS IMPOMHUCIOBHX CTIYHMX BOJ HAHOUIBII
peabHy MEepCIeKTHBY J0 BIPOBAHKEHHS MArOTh Ti, MO MepeadadaroTb BUKOPHUC-
TaHHS BXKE ICHYIOUHX CIIOpYJ Ta oONagHaHHS, 3 iX JOOMpaIfOBaHHAM a00 MOJHU-
¢ikariero nmapamerpiB poootu. [Ipy BUCOKMX HaBaHTa)XCHHSX 3a 3a0pyIHEHHSIM Ha
OYHMCHI CIIOPYIM OJHHM i3 pallioHaJbHHX CIIOCOOIB € Oi0JIOTiYHE OYMINEHHS SK
OJIMH 3 TOJIOBHHX €TAIliB OUYUCTKH.

CyTb 010JOTIYHOTO OYMIIEHHS MOJISTae B 010XIMIYHOMY OKHCJIEHHI OPTaHIqHUX
PEYOBHH MiKpoopranizMamu. J{jisi HOpMaJILHOTO TIPOIECY CHHTE3Y PEYOBHH Y KIIITHHI,
a OTKe, W eEKTUBHOIO OYHMIICHHS CTIYHOI BOJIH, Y BOJHOMY CEPEIOBHMII TOBMHHA
OyTH TOCTAaTHS KOHIIGHTPAIIisl BCIX OCHOBHUX €IEMEHTIB KHMBJICHHS — KapOOHY, BMICT
KO0, 3a3BHYAd, XapaKTepPU3YEThCS BEMUYMHOI O1ONIOTIYHO CHOKUBAHOTO KHCHIO
(BCK), witporeny i ¢ocdopy, criBBimHOmEHHsS sSkuX Mae craHoButa: BCK:
azor:pochop — 100:5:1. Tlpu mpoMy cTymiHb iX BHIAJICHHS i3 CTIYHHX BOJ B
ontuMaibHUX ymoBax (¢t = 25—30°C, pH = 6,5—7,5, Bka3aHe CHIBBiJHOIICHHS
OiOreHHHMX ENEMEHTIB, BIJICYTHICTh TOKCHYHHX JJIsSi MIKPOOPTaHi3MIiB PEYOBHH)
CcTa”HOBUTH 110 90%.

[TprBaGMBICTh IILOr0O METOAY MOJSATa€ B YHIKaJdbHIA 3AaTHOCTI MiKpoopra-
HI3MIB ajanTyBaTUCs A0 BKpail HECHPHUSATIMBHUX YMOB HaBKOJIMIIHBOI'O CEpeso-
BUIIA. 32 paXyHOK BHKOPHUCTaHHS acollialliii MIKpOOPTaHi3MiB BHUPIIIYIOTHCS TaKi
MUTAHHS:

- 3MEHIIEHHS TOKa3HUKIB 3a0pyJHEHb JI0 BCTAHOBJICHHX T'PAHUYHO-IOIYC-
TUMHUX HOPM CKHJIy Y BOJIOWMU;

- BiANIPanlbOBaHUH aKTUBHHUH MYJ BMIIIYE BEIUKY KUIBKICTh €IEMEHTIB KHBIIC-
HHSI, [0 Ia€ 3MOT'Y BUKOPHUCTOBYBATH HOTO SIK JIOOPHBO Micis MoIepeHpo1 00po0-
KM B METAaHTEHKAaX IPUCYTHOCTI MAaTOIC€HHOI MiKpOQIOpH);

- MOXIJIMBE OTpUMaHHS 0iorasy, 32 yMOBH BHKOPHUCTaHHS METAaHTEHKIB, SIK JIO-
JIATKOBOT'O JKepena nanuBa (yTBOPEHUH ra3 MOXKHAa BUKOPHCTOBYBATH IS TIIrpi-
BaHHS BOJIM Ta ONAJICHHS IIEXIB MiAMPUEMCTBA).

- TIpH OJiepKaHHI Oiorazy 0e3 JOCTYITy IMOBITpsl TepepoOIIIOBaHUN THill TOB-
HicTIO 30epirae a3oT B OpraHiYHOMY JOOPHBI (TOHI SK MPU HOr0 KOMIIOCTYBaHHI
Maiike TIOJIOBHHA a30Ty BTPAyaeThCs), MO MiABHUINYE €()EKTUBHICTH HOro0 BUKO-
pHUCTaHHS B CUTLCHKOMY TOCIIOIAPCTRI;

- 3a0€3MeUYEThCS CKOJIOTIUHICTh OYMILNEHHS CTIYHMX BOJ 0€3 J10JaTKOBOI'O BH-
KOPUCTaHHS XIMIYHHX PEaKTHBIB (OTpPUMaHi MIPOAYKTH € IMOBHICTIO 3aCBOIOBAHUMHU
MPUPOAHUMH OI0I[EHO3aMH, IITPUMYETHCS KOT000IT MOKHUBHUX PEYOBUH).

OnHak npy HAJITO BUCOKHX 3a0pyIHEHHSIX TPAHIIHI METOM 3 BHKOPUCTAHHSM
ACPOTEHKIB HE 3aBXIW MOXKYTh 3aJ0OBOJIbHUTH HEOOXITHI MOKa3HUKH OYHIIICHHS
CTIYHOT BOIY MiJIPUEMCTB TBAPUHHHUIITBA. TOMY TPONOHYETHCS iHTEHCHDIKaIlist
MPOIIECiB O10JIOTIYHOT0 OYHUIIICHHS 332 PAXYHOK BBEJCHHS HOCIIB 3 IMMOOLTI30BAaHUMH
MikpoopranizmMamu [3; 4]. JloBemeHo, mo Taki riIpoOIOHTH € OUIbII CTINKMMHU Ta
e()eKTUBHUMHU ITOPIBHSIHO 3 BUILHO IJIABAIOYUM aKTUBHHM MYJIOM.

B ocranHi poku 3a JOMOMOTOI HOBHX MOJIEKYISPHO-O10JIOTTYHHX METOJIB B
AKTMBHOMY MYyJIi BUSIBIEHO Oaktepii pomiB Paracoccus, Caulobacter, Hyphomicro-
bium, Nitrobacter, Acinetobacter, Sphaerotilus, Aeromonas, Pseudomonas, Cytopha-
ga, Flavobacterium, Flexibacter, Halisomenobacter, Artrobacter, Corynebacterium,
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Microtrix, Nocardia, Rhodococcus, Bacillus, Clostridium, Lactobacillus, Staphyloco-
ccus. BBaxkaeTbcsi OJHAK, IO HaTelep iAGHTU(IKOBaHO He Oinbmie 5% BHIIB
MIKpOOpraHi3MiB, 10 OepyTh y4acTh B aepoOHOMY ouwmIeHHi Boau. CIij| 3a3HAYUTH,
o Oarato aepoOHuX OakTepiii € (hakyabTaTUBHUMU aHaepoOamu. [Ipomykramu ix
KHUTTESITEHOCTI € BYTJIEKHUCIIOTA, BOJICHB, OPTaHiYHi KUCIIOTH 1 CITUPTH.

UucieHH] AOCTIIKEHHS OUMIICHHS CTIYHUX BOJA Yy peakTopax 3 MikpodJiioporo,
IMMOOLTI30BaHOIO Ha IHEPTHHUX HOCIAX, MMOKA3yHOTh, IO MPOIec 0I0AECTPYKILi 3a-
Opy/ZHEHHS TPHUBAE B JIEKiIbKA Pa3iB MIBU/LIE, HIK B IHIINX TUTIAX peakTopiB [5—9I].

Taxk, aBTopu craTTi [5], pO3risgalOuM MUISXH BUKOPHCTAHHS MIKPOOPTaHi3MiB,
aKIEHTYIOTh yBary Ha ix iMMoOimi3aiii, Ik Ba>KIMBil CKIaJOBil, 110 3abe3neuye
MOKPAIICHHsI TTOKA3HUKIB OYMINCHHS CTiYHUX Boj. [loka3aHo, 1o Oiopememiarist
CTIYHHMX BOJI 3 BUKOPHCTaHHSM MIKpOOPTaHi3MiB 1 iX arperaTiB BU3HaHa e()EKTHB-
HOIO 3€JICHOI0 TEXHOJIOTi€l0 (OCKUTbKU Mae O10JoridyHe MOXOKEHHS) 3 BIIHOCHO
HU3BKOIO BapTICTIO MOPIBHSHO 31 3BHYAHUME (PI3MYHMMU 1 XIMIYHUMH MTPOIIeCaMH
00poOKH.

MikpoopraHi3aMu MOXyTh BHKOPHCTOBYBATHUCS IBOMA CIIOCOOAMMU:

- TIpsIMe 3MIITYBaHHS BUIBHUX MIKPOOPTraHi3MiB i3 CTIYHHMMH BOAaMHU (TIOALTY
MK MiKpoopraHizMam# i 0OpoOIIOBAHUMHE CTIYHHUMHU BOJAAMH HEMAE);

- MIKpOOpraHi3mMu, iMM0OiTi30BaHi B MaTepiaax s ¢ikcarlii abo iHKancyapoBaHi
B MaTpHIIIO (ICHYE YiTKa MeXa MK MIKpOOpraHi3MamMH 1 00pOOITI0BAaHOO BOJIOKO).

BukopucranHs came iIMMOO11i30BaHUX a00 1HKAIMCYJIbOBAHUX PI3HUM CIIOCOOOM
MIKpPOOPTaHi3MIiB BBa)KAE€ThCS OUIbII e()EKTUBHUM, HDK 3aCTOCYBaHHS BLIBHUX
KIITHH, OCKUIBKHM 11€ TPU3BOAUTH 1O OUIBII BHCOKOTO 3aBaHTAXKCHHs OloMacw,
nermoi poOOTH Ha MEXi TBeplla PEUOBHHA—PIIWHA, BHUINOI IBUAKOCTI Oiogerpa-
namii Ta 3a0e3NeueHHs Kpamoi cTabuIbHOCTI pOOOTH, CYTTEBOTO 3aXHCTy Bij
TOKCHYHHUX DPEUYOBHH, MIABHINEHOI CTAOUILHOCTI IIasMia y ckiaii iMMoOiTizo-
BaHUX KIIITUH [6].

Sx marepian s Qikcanii ado A iMMOOLTI3aIii MIKpOOpraHi3MiB ycepenuHi
OiopeakTopa PO3MISIAEThCS JITHOIEIIOI03Ha OioMaca, KepaMika, a TaKoX IIOJi-
MEpH SIK MPUPOTHOr0, TAK 1 CHHTETUYHOIO MOXO/PKCHHS. IMMOOLTI30BaH1 KIIITHHU
HA TaKUX HOCISIX MAIOTh BEJIMUYE3HUIA MMOTEHIIIAN [Tl OYHMILEHHS IIUPOKOT0 CIIEKTPa
3a0pyIHIOIOUMX PEYOBHH, BKIIOUAIOUM (PEHONBHI CIONYKH, BYTIJICBOJHI, MPOIio-
HITpWJI, OpraHiyHi Ta HeopraHiuHi OapBHUKH, N, N-mumermidopmamii, TipuavH,
OeHzon, Tomyon 1 kcwion (BTX), Bakki Meranw, a TaKOK 37aTHI BUAAIATH 3i
CTIYHUX BOJ O10r€HHI PEYOBHMHH, TaKi K a30T i ¢ochop. OmHaK MiAKPECTIOETHCS,
IO B 1K cdepi MOTpiOHA BeNMKa KUTBKICTh PI3HOCTOPOHHIX JOCTIIXKEHD JJIsl PO3-
pPOOKH CHCTEMAaTHYHO IHTErpOBAHUX TEXHOJOTIH 1 MIBUIIEHHS 1X e()eKTHBHOCTI.

JIJIs OYMINEGHHS CUJIBHO 3a0pyJHEHUX CTIYHMX BOJ, OCOOJUBO 3 BHCOKHM
BMICTOM CIIOJIYK a30TY, JOCIIDKEHO e(hEeKTHBHICTD MOCIIIOBHOTO PSTy aHAEPOOHUX,
AQHOKCHUJIHUX, aepOOHUX TMPOIIECIB OIONOTiYHOIO OYMILNEHHS CTIYHUX BOJ 3 BHKO-
pHUCTaHHIM IMMOO1TI30BaHUX MIKpOOpraHi3MiB [7]. 3 1i€ro MeTO0 B aepoOHii 30HI
JUIs Kpamioi aepamii iMMOOLUTI30BaHHX MIKPOOPTaHi3MiB TIPOIOHYETHCS BCTa-
HOBIIIOBATH HANPSAM PyXy CTPYMEHIB TOBITPS MEPIEHIUKYISIPHO HAMPSAMY PyXy
BOJIU, 11O JIa€ 3MOTY JIOCSATTH JI0OOBOI OKMCHOI MOTY)KHOCTI 32 aMOHIMHHUM a30TOM
10 120—130 r/m’.
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[NokpamuTy MOKa3HUKU OYHIIEHHS MOXKHA 32 PaXYHOK BHJIUICHHS TaKHX POJIiB
MIKpPOOpPTraHi3MiB, sKi SIKOMOIa Kpallle BUAAISIOTh HCOOXIMHUN BHI 3a0pyIHCHHS.
VY [8] OesnepepBHUii crociO 0i0JOTIYHOrO OYMIEHHS CTIYHUX BOJ NMPOBOIWIN B
acpoOHUX YMOBaX y OilopeakTopi i3 mapoM iMmoOimizatopa. BumineHi i3 cTiuHHX
BoJ1 OakTepii poay Acinetobacter Oyno iMMOOLTI30BaHO HA HOBHMIU THII KEPaAMIuHOTO
HOCIS 3a JIOIIOMOI'OI0 BaKyyMHOI'O MeToay. B pe3ynbraTi JOCHIKEHHS KITBKICTh
KonoHi30BanuX GakTepiii cktana 2,9 - 10° KYO/ T cyxoro KepaMiuHOro HOCIs, 1110
3HaYHO MPHIIBUANIMIO Tporec ouumleHHs. CucreMa B cepelHbOMY 3MOIJIa
ycyHyTH Oinblire 82% BXifHOT XIMIYHOT TOTpeOH Ha KuceHb mpotsirom 160 nio.

Ha cporosaHi BU3HauUEHO, 10 TPUOU TaKOK MOKYTh BifirpaBaTH BaXkKJIIMBY POJIb
B OUMIICHHI CTIYHHUX BOJI BiJl OpraHidyHMX 3a0pyaHeHs. Jlocmimkenns [9] Bka3ye Ha
Te, 110 BCI aHATI30BaHI MapaMeTpu 3a0pyJHEHHs BOIU 32 YMOBU 3aCTOCYBaHHS
MIKPOOHUX KOMITO3MIIH JUIS 11 OYMCTKU € HIDKYMMH B CKCIIEPUMEHTAJIbHUX yCTa-
HOBKax IOPIBHSIHO 3 KOHTPOJIbHUMH. T0OOTO i OakTepii, 1 rpubu MaroTh 3JaTHICTh
OUHIIYBAaTH CTIYHI BOJM, X04a 1 HE 3a0€3MEUyIOTh CTOBIJACOTKOBY ©()EKTUBHICTh
BHJIQJICHHS TOKCHMYHUX KOMIOHEHTIB. Cil 3a3Ha4MTH, IO Cepell JOCITIIKYBaHUX
CKCIEPUMEHTAIbHUX MOJCJICH BHSABJICHY KoMOiHallito Oaktepiit (Pseudomonas
aeruginosa) 1 rpubiB (Fusarium oxysporum), sika MOTEHLIHHO MPaIfO€ Kpalle, Hix
IPY BUKOPUCTAHHI iXx okpemMo. ToOTo koMOiHallisl Mae cuHepreTuyHy aito. [Topsia 3
LM BHSIBJICHO I OJWH MO3UTHBHHM MOMEHT: IMMOOUII30BaHa acoliaiis MiKpo-
OpraHi3MiB MPUTHIYYE YTBOPEHHS OIOILTIBKY B CIIOPYIi MijJ 9ac BOAoOUnCTKH [10].
[TiaTBepIKEHHSAM MEPCIESKTUBHOCTI 3aCTOCYBaHHSI KOMIIO3UIIIH MIKPOOPIaHi3MiB i
rpubiB € pe3yabTaTH JociimkeHHs [11]. ABTOpH, MAOCHIPKYIOYH BIMB BHOPaHUX
POMIB 1 MITaMIB MIKPOOPTaHi3MIiB Ha MPOLEC OYHUIICHHS CTIYHUX BOJ, BUSBHIIH, 1110
e(CKTUBHICTh BUIAJICHHS TaKOro OIOTEHHOrO eleMeHTa, K (Gochop CYITEBO
3pOCTa€ 3a YMOBH BKIIIOYCHHS JI0 CKJIaAy KO-IMMOOLTI30BaHMX MIKPOOPTaHi3MiB
Chlorella spp. Ta Azospirillum brasilense.

[lepeBaroro 6i0NOrIYHOrO OYHUIINECHHS CTIYHHUX BOJ € TaKOX 1 Te, IO SK HOCIT
MOKYTh BUKOPHUCTOBYBATHCS PI3HOMAHITHI BiIXOAW MPUPOIHOTO Ta MTYYHOTrO IO~
XOJDKEHHs, 30kpeMa noytiMepu [12]. Ha puc. 1 HaBeneHO eKCIIepUMEHTaIbHY yCTa-
HOBKY 3 BOJIOKHHCTOT'O CHHTETHYHOTO HOCIS, IO 3/ICIICBIIIOE TEXHOJOTII0 BOJIO-
OYHCTKH Ta OJHOYACHO BHPIIIYE HU3KY CKOJIOTTYHHUX MPOOIIEM.

Puc. 1. Hocii 3 immo0intizoBanumu Mikpoopranizmamu [13]
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Taxk, 3acTocyBaHHs OiONOTYHUX TIperapariB y IMporeci BOZOOYHCTKH B S5—
10 pa3iB migBuIIye GyHKIIOHAIEHY €EKTUBHICTh OYMCHUX criopyx [14].

OTxe, METO/I OYMIICHHS CTIYHUX BOJ| 13 3aCTOCYBaHHSIM IMMOOLII30BaHOI Ha
THEPTHUX HOCISIX MIKpO(IOpH HE TUTBKH HE MOTpe0ye KapAWHAIBLHOI PEKOHCTPYK-
i B)Ke ICHYIOYHMX CIOPYI, a U Ja€ MOXJIHMBICTh MOKPAIIUTH SAKICTh OYHINEHOT
cTiuHOi Boau. BapTo 3ayBaxxuTH, 1110, MOPIBHIOKOYHU 3 (PI3UKO-XIMIYHUMH, O10J10T1Y-
HUI MeToJ] BUMarae OUTBIIOI TPWUBAJIOCTI OUYHUINEHHS BOJH, IO, Y CBOIO Yepry,
30LIBIIY€E Yac pOOOTH MOBITPOAYBOK Ta HACOCHOT CTaHIIII.

BUCHOBKM

BusHaueHo OcHOBHI MpoOieMH OOpOOKH CTIYHUX BOJI TBApUHHHIITBA Ta iX
ckiaj. BcraHOBIEHO, MO OYMINEHHS TPOMHUCIOBHX CTIYHHX BOJ BijJ 3a0pyJHEHb
OpraHIYHUMH CHONTYKaMH e(eKTHBHE MPH BUKOPUCTaHHI Oi0JOTTYHOTO OUYMIICHHS
B aeporeHkax. IIporec nomiibHO iHTEHCH(DIKYBATH MUIIXOM MEPEBENICHHS OUYHMCHOT
CTIOpyiu B pexumM 0iocopOilii, o minBuIIye edeKTHBHICTh OUMIIEHHS 38 PaXyHOK
30LIBIICHHS KOHIIEHTPAIlii aKTUBHOI'O MYJIY.

TexXHONOriYHO 3aNPONOHOBAaHUI METOJl OYMIICHHS MOXKHA peati3yBaTH, IMolle-
penHbo miAiOpaBmM HaWOUTBII eeKTHBHI KOMIO3HUIIT MiKpoopraHi3miB, Hapoc-
TUBIIK (IMMOOLTI3yBaBIH) 1X OioMacy Ha HOCIi OKpeMo Bij OiopeakTopa, B IKOMY
OesnocepeIHbO BiOyBaeThCs Tpoliec ouniieHHs. KopekTHa po0oTa B aepOTEHKY
nependaydae MepiofuvHy 3aMiHy UM OYHMCTKY HOCIIB Bi BiJIpanbOBaHOI MIKpO-
¢nopu. [lepeBaramMu 3ampoOHOBAHOrO IMIIXOIYy € JEIICBM3HA W EKOJIOTIYHICTD,
OCKUTBKH PO3TIISIHYTI TEXHONOTil yTHii3alii He BUMAaralTh CyTTEBHX KOHCTPYK-
LIHHUX 3MIH BXKE ICHYIOUHMX JIIHIN OYMILEHHS CTIYHMX BO/I.
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