BeeneHve [ns npouecca npon3BoaCcTBa HUTPOLENSIION03bl XapakTepHo obpa3oBaHue
3Ha4YNTENIbHOr0 KoJIM4ecTBa CTOYHbIX BOA. [1pn 3TOM npencTaBnseTca 04eBUAHbIM,
4TO COPOC HEJOCTAaTOYHO OYMLLEHHbIX CTOYHbIX BOA4 06ycnoBAnBaeT BO3pacTaHne
AHTPOMOreHHOW Harpy3kKmM Ha oKpyXatLyto cpeny. [Ana CHUXKeHusa BpegHoro
BO3JEeNCTBUS CTOKOB Ha NPUPOLHbIe BOAOEMbl HA MPOMbILLIEHHbIX NPeanpUaTnaX
NCNONb3YIOTCA CTAHUNW HENTPann3aumnm, rge 3Ha4eHnsa nokasartensa pH CTo4YHbIX BOA
noAnep>XXMBaT B AMana3oHe HenTpasbHbIX 3Ha4YeHUM oT 6,5 no 8,5 nytem BHeceHus
B Cpely LLesIoYHbIX PacTBOPOB KayCTUYECKOW COAbl NN U3BECTKOBOIro MoJjloka. Kpome
HenTpaam3aunum CTOYHbIX BOL MO BeandYmHe pH, Ha npegnpuaTusax no Nnpon3BoACTBY
HUTpouenntnosbl (HU) npegycmMoTpeHo yaaneHne n3 soabl B3BELUEHHbIX YacTuL,
nyTeMm nx ceguMeHTaunm B OTCTOMHUKaX-WnaMoHakonuTensax. OgHako CTO4YHbIe
BOAbl, Npowepwmne obpaboTKy BbILLEONMUCAHHBIMU MeTo4aMW, XapaKTepu3yrTCs
npeBbilleHNeM cofep>XaHus pacTBOPEHHbIX COeAVHEHNN, @ UMEHHO CybdaT-,
HUTPUT-, U HUTPAT-NOHOB, @ TaKXXe HEKOTOPbIX OpraHn4YeckKux BeLlecTB CBepx
npefesibHO A0NYCTUMbIX 3HAaYeHUN ona cbpocos B BOJOEMbl pblOOX0O3ANCTBEHHOIO
Ha3Ha4vyeHns. BONbLUIMHCTBO N3 YKa3aHHbIX PaCTBOPEHHbIX BeLeCcTB 3PPEKTUBHO
YTUAN3UPYETCA MUKPOOPraHMU3MaMM B Ka4yeCcTBe NCTOYHUKOB NuTaHua (cybcTpaTa)
Ansa cobCcTBEHHOro pocta u pa3suTua [1]. B cBA3M C 3TUM PU3NKO-MEXAHNYECKME
MeToAbl 06paboTKN CTOYHbLIX BOA MOrYT ObiTb 3(h(PEeKTUBHO AOMOSIHEHBI METOAAMMU UX
brnonormnyeckonm o4ncTKN. OgHUM 13 MeTonoB buonornyeckom ob6paboTKM CTOYHbLIX BOA
aBnsgeTcsa ux buounbTpauma. N3secTtHo, 4To BuounbTpauma CTo4YHbIX Bo obnafnaeTt
PSAOM MPEeNMYLLECTB MO CPAaBHEHUIO C UX OYUCTKOW CyCneH3noHHON brnomacconm B
aspoTeHKax [2]. B 3Ton CBA3M aKTyasibHbIM ABASETCA U3yyeHne buopunbTpaymnm
CTOYHbIX BOJ paccMaTpmBaeMbIX NPOM3BOACTB. Ha nepBOM 3Tane HacTosALWeN
3KCnepumMeHTasnbHOM paboThbl nccnenoBancs npouecc bnopunbTpaynm MoLesbHbIX
pPacTBOPOB CTO4YHbIX BOA. 18 3TOW Lenn ncnosib3oBanacb nabopatopHas
brnodpunbTpaunmoHHaa yCTaHOBKa C aspupyeMbiMn ceKumaMn. B ganbHenwmnx
nccnenoBaHnax Ha buodunbTpaunio NogaBanach peasibHas CTOYHasA BoAa -
XVMUYECKU 3arpsA3HeHHbIN CTOK npounssoactea HU. bnogunbTpaumns MoaenbHoro
pacTBOpa CTO4YHbIX BOA A3pupyeMbii brnopunbTp npeactasnsan cobom NnpsamMoyrosbHbIN
pes3epByap, BbIMOJIHEHHbLIN N3 OPraHNYeCKOoro cTekJsa 1 pasgefieHHbIn Ha 5
nocsefoBaTeslbHbIX BEPTUKaAJIbHbIX CeKLUNIN BbicOTOM 500 MM 1 nonepeyHbIiM
ceyeHmem 50x55 MM, oCcHaLLeHHbIX NHAMBUAYAJIbHBIMW CUCTEMaMU a3paumnn. C uensio
CHV>KEHUS rnapaBv4eckoro COnpoTMBIIeHUS NMOTOKY, YMEHbLUEHNS 3aunBaHns, a
TakXxe nasa npoctoTbl oTb6opa npob Boabl, 2-9 1 4-a cekumm bnounbTpa ocTaBaancCb
cBobOOHbLIMU OT 3arpy3ku. B KavecTBe 3arpy3ku buocdmnnbTpa ncnoab3oBasncs
Kepam3uT. Bpemsa npebbiBaHMA B BnounnabTpe MOAEIbHOMO pacTBOpa CTOYHbIX BOA He
npesbiWano 6 Yyacos. Ha pucyHke 1 npeacrtasneHa cxema fabopaTopHOro
bnounbTpa. Puc. 1 - Cxema 1 BHELIHUN BN SKCMEPUMEHTAIbLHOMO a3puUpPyemMoro
bnocunbTpa: b - GuopunbTp; C - eMKOCTb-COOPHMK MOCTYNALWMX HA OYUCTKY
CTOYHbIX BOA; K - KOoMnpeccop A5 aspaunn B KavyecTBe KysibTypasbHOW cpebl



BbICTyMasl pacTBOp 6BMOreHHbIX BELWECTB, COAEPXKXALNA NHOKYNAT - coobuecTBo
MUKpoopraHnsmoB KT ¢ Tutpom 2108 KOE/mMn. PacTBop 6BMOreHHbIX BELLECTB
comoepxan, r/am3: - Caxaposa - 20; - NH4Cl - 0,1; - KH2PO4 - 0,015. B cocTaB
MHOKYNATa BXOAAT, B HacTHOCTK, Bifidobacterium animalis u gp. suasl, Lactobacillus
casei n ap. Buabl, Streptococcus lactis, Rhodopseudomonas palustris, Rhodobacter
sphaeroides, Saccharomyces cerevisiae, Candida utilis, Streptomyces albus,
Streptomyces griseus, Aspergillus oryzae, Mucor hiemalis. C uenbto HakonaeHus
Bbrnomacchbl Ha Kepam3uTe NpeaBapuTesIbHO NPoOBOAMIACL LNPKYIAUNS
AKTUBNPOBAHHON MUKPOBHON cycrneH3nn B buopunnbTpaumoHHOW cucteme B Te4eHue 7
cyToK. lNMpouecc HenpepbIBHOW BUOPUNbTPaALNM CTOYHBLIX BOA MO OKOHYaHUN
MyCKOBOIro nepmoaa, CBA3aHHOI0 C HakonaeHmem bnomacchbl Ha MOBEPXHOCTU
3arpyskum bnogpunbTpa n obecnevyeHns 3pHEeKTUBHOINO yaasieHUS KOMMNOHEHTOB
CTOYHbIX BOA, 3aHMMas He MeHee 14 cyToK. DPPEKTUBHOCTb O4YUCTKU MOLESIbHOIO
pacTBOpa CTOYHbIX BOA B NnabopaTopHom 6uocdmnabTpaunoHHON yCTaHOBKE B Nepmnog
ee NCNbITaHUA OLEeHMBAJIN MO N3MEHEHUNIO OCHOBHbIX PU3NKO-XUMUYECKNX
nokasaTtenen (tabn. 1). Tabnnua 1 - UsmeHeHMe NoKa3aTenen MoaesibHOro pacTeopa
CTOYHOM BOALI B Npouecce buopumnbTpauynm NokasaTesns MNocTynatowasa cTo4Has Boda
O4ynweHHasa cto4Hada soga XK, mr 02/gm3 100-240 meHee 20 N-NH4+, mr/gm3 6,4-
11,5 4,4-6,7 N-NO2-, mr/gm3 0,03-0,2 meHee 0,01 N-NO3-, mr/gm3 2,2-2,5 meHee 0,2
S042-, mr/gMm3 311-459 256-297 pH 5,8-6,5 7,0-8,1 Konn4yecteeHHoOe onpenesneHne
MOHOB @aMMOHWSA, HATPUT- N HATPAT-MOHOB NPON3BOLNIIOCE MO CTaHAAPTHBLIM
MeToaukam [3-5]. CopeprxaHmne cynbgaToB onpenesisnm C NoMoLL b MINKOIEBOro
peareHTa B KuUcson cpene [6], xumnveckoe notpebneHue kucnopoaa (XMK) - metogom
buxpomaTHOM okncnsgemocTu [7]. 3HaveHnsa pH namepsanam ¢ NnoMoLulbio aHaan3aTopa
«3kcnepT -001». 3Ha4YeHN OCHOBHbIX PU3NKO-XUMMNYECKUX NOKa3aTeslenn MO4ENIbHOro
pacTBOpa CTOYHOM BOAbI B npouecce bnopuabTpaymm Nno3BoaAOT caeslaTb BbIBOA O
TOM, 4TO Habnwganocb rnybokoe ygaseHne a3ota HUTPUTOB N HATPATOB, @ TakxXe
OpraHn4Yeckux BelecTB, oueHnBaeMbIX rno 3HavyeHuaM XK. 2 PeKTUBHOCTb OYNUCTKU
CTOYHbIX BOO OT aMMOHUMNHOIO a30Ta CoCTaBsisNa He MeHee 36%, OT CysibaT-MOHOB -
He MeHee 18 %. iccnepoBaHuMe npouecca bnopuabTpaunm CTOYHbIX BOA
npou3ssoacTtea HU Onsa noareep)xaeHUs rnojslyvYeHHbIX pe3ysbTaTos,
CBUAETENbCTBYOWMX O BO3MOXHOCTN NPpUMEHeHUs bnopumnabTpaunoOHHON OYUCTKN
CTOYHbIX BOA C obecnevyeHnem ee 4OCTATOYHO BbICOKOM 3(PHPEKTUBHOCTH, Ha
cnenytowem aTane nccaegoBaHnm Bbi1 NpoaHaan3npPoOBaH NMPOLLECC OYUCTKM
MPOMbILLIEHHbBIX CTOYHbIX BOA. [L/19 3TOr0 MCNOJIb30BaIM a3pupyemMyto
brnonnbTpPaUNOHHYIO YCTaHOBKY. PaHee Bbls10 MOKa3aHo, 4TO B NpoLecce ee
3KCnayaTauum B 3arpyske buopunbTpa YepeaytoTcsa aspobHble, aHaspobHbie 1
aHOKCMYecKume 30Hbl, 06ycnoBnmsatoLLme pa3BuTne pasaindyHbiX MUKPOBHbLIX Frpynn gns
rnyboKoro ynaseHns KoMrsekca BewecTB, ABASIOLWMNXCA NPUMeCcaMmn CTOYHbIX BoA [8].
Tak e Kak 1 B bnocmnnbTpe Ha NepBoM dTane uccnenoBaHnn, aaa HakonaeHus
bromMacchl NnepBoHa4YasibHO B Te4eHne 7 oHeW NPOBOAWIIN PELMKN KYNIbTYypPaJibHOW



cpenbl o6bemom 10 gm3 Yyepes buocdunnbTp. B KayecTBe NHOKYNSATa B
BnonNbTPaLNOHHYIO YCTAaHOBKY BBOAM/IN OMUCAHHbIN BblLLE KOHCOPLNYM
MUKpOOpraHn3sMoB. Boaoy B 6nocnnbTp HeENpepbIBHO NogaBasan NepuibCTaTU4eCckKum
HacocoM. Bpems npebbiBaHns BOAbl B BrouabTpe cocTaBnsao oT 5 oo 6 4acos. o
OKOHYaHMK NMYCKOBOro nepnoa Ha buounbTpaumio HenpepbIBHO NoaaBasnaun
XUMUNYECKWN 3arpsA3HEHHbIN CMeLUaHHbIN NPON3BOACTBEHHbLIN CTOK. 9O HEKTUBHOCTb
brnodmnnbTpauUnmM CTOYHbIX BOA4 OL,EHNBAIN MO N3MEHEHUIO NX OCHOBHbIX (PU3NKO-
XUMUYECKUX XapaKTepPUCTUK. PesynbTaTbl M3MeHeHndA nokasatensa XK
rnpeacTaBieHbl Ha pUCyHKe 2. Puc. 2 - ameHeHune XIMK B CTOYHOW BOAe B npouecce
brnocmnnbTpaunmn Kak BUAHO N3 PUCYHKA 2, KOHLEHTpaLmMa opraHM4yecknx BelecTB B
MnocTyrnarLeM CTOKe BapbupoBasia B LULNPOKUX npegenax ot 120 mr/am3 no 1720
Mr/gm3. pn 3TOM BeNnYMHa yaasneHnsa opraHndecknx sewects no XMNK coctasnana
oT 40 mr/gm3 po 1120 mr/gm3. B npouecce ncciegoBaHnm oTMeYeHo, 4To
rnocTerneHHoe yBennyeHmne Harpyskuy no opraHm4eckmum BeLlectsam NpmMBoanT K
yBenmyeHumto sppekKTUBHOCTU nx yaaneHus (1, 2 u 7 cytkn). OgHako, coriacHo
NoJsly4YeHHbIM AaHHbIM, Hanbosee 3hPeKTUBHOE CHUXKEHNE OPraHNYeCKNX BeLLeCTB
Habngaetca npu XIMK He 6onee 1000 mr O2/am3. Noaaep>XaHMe NOCTOAHHON
Harpy3Kun rno opraHn4YecKknm eBeulecTBaM Takxe NMPpUBOAUT K YBEJIMYEHUIO

3P PeKTUBHOCTU UX yaaneHna (9 n 10 cyTkun). Pe3koe yMeHbLUeHNE Harpy3ku no
OpraHn4YeckuM BeLlecTBaM NPUBOOUT K YBEJINYEHUIO KOJINYeCTBa B3BELUEHHbIX
BELLECTB Ha BbixoAe n3 bnodunbTpa (22 1 28 CYyTKN) N YMEHbLUEHNIO KOSINYECTBa
yOasieHHbIX OpraHnyeckmnx sewects. Konm4yecTso aMMOHUNHOIO a3oTa B
MoCTyrnarLeM CTOKe He3HA4YUTEeJIbHO U, 04eBUOHO, ABJISETCA He4OCTaTO4YHbIM 414
KOHCTPYKTUBHOI0O 06MeHa MUKPOOPraHM3MOB B COCTaBe buonneHkn. OTMeyeHo
yBeJIn4eHne KOHLEeHTpaunm NOHOB aMMOHUSA B O4YULLEHHON BoAe B cpeaHeM B 2,8
pas3a, BEPOSATHO, CBA3aHHOE C OTMUpaHMeM YacTm buomacchl. B npouecce
bnocmnnbTpaunn HabnwogaeTca ctabunbHoe yMeHbLUEHNE KOHLEeHTPaUUmMm HUTPaToB,
BEPOATHO B pe3yJibTaTe NpoTeKaHUs NPoLeccoB AeHUTPUGUKaLnum n gpyrmx
aHas3pobHbIX npoueccoB. N3MeHeHne KOHUEHTpaUUN HUTPUT-MOHOB MMEET He CTOJIb
OLHO3HAaYHbIN XapakTep. Hapany C yMeHbLUeHMEM KOHLEHTpaunum HATPUTOB,
CBSA3aHHbIM, BEPOSATHO, C X BUOSIOrNYECKNM OKUCIEHMEM A0 HUTPATOB COrflacHO 2-01
dhaze HUTpudpmrkaumm, HabngaeTca N yBean4yeHne nx KOHLEeHTpaunun B CTOYHOM BoAe
(8, 16 1 28 cyTKIN), 4TO MOXET ObITb BbI3BaHO NMpPOTEKaHNEM pa3HO0bpa3HbIX
npoLeccoB, HanpuMep, OKUCJIEHNEM aMMOHUNHOIO a3oTa (1-aq pa3za HUTpudmnkaumm).
P PeKTUBHOCTb YAaNEHUS HATPUTOB N HUTPATOB B Npouecce buodpunnbTpaumn
cocTaBngeT, B cpeaHeM, 75 - 76%. Ha npoTsaxeHun nepsbix 30-Tn CyTOK
HenpepbIBHOIO Npouecca bunopunbTpaumm KOHLEHTPaAULNS NOHOB aMMOHNS B
MnocTyrnatLeM CToke MeHsaeTcsa B npenenax ot 0,04 mr/am3 go 0,52 mr/gmM3, HUTPUT-
noHos o1 0,1 mr/am3 po 2,28 mr/gm3, HUTpaT-MOHOB OT 4 mr/am3 no 80,7 mr/am3.
YBenmyeHne Harpy3km no aMmMOHUNHOMY @30Ty COMPOBOXXAAETCA CHUXXEHUEM €ero
KOHLeHTpauun ¢ 170,6 mr/agm3 o 134,7 mr/aM3 B O4YNLLLEHHOW BOAE, O4HAKO



KOHL,eHTpaLuns OKUCNEHHbIX ()OPM a30Ta NMpu 3TOM He yBeJIM4YMBAETCH, 4TO rOBOPUT O
notpebneHmMn aMMOHUNHOIO a3oTa MUKPOOPraHM3Mamm BnonneHkn gns
KOHCTPYKTUBHOIro obMeHa. Ha pucyHKe 3 npeacTaB/eHO U3MEHEHNE KOHLEeHTpauun
obuwiero asoTta B cucrteme. Puc. 3 - IameHeHne KoHUeHTpauun obuiero a3oTta B
cucTteme B npouecce buogunbTpaynm CoraacHo gaHHbIM, NpeacTaB/eHHbIM Ha
PUCYHKe 3, B npoLuecce sKcrnepmMeHTasibHON paboTel HabnogaeTcsa rnybokoe
yaasieHne HeopraHn4yeckmx oopM asoTa N3 CUCTEMbI, NPennosIOXNTESNIbHO B BUe
aTMoccepHoro a3oTta - 6e30nacHoOro ons oKpy>katoLlen cpeabl KOMMNOHEHTa. Ha
pUCYHKe 4 npencTaBJ/ieHbl pe3ysibTaTbl U3MEeHEeHNs coeiMHeHUN cepbl B nNpouecce
bnounbTpaumm CToYHbIX BoA. Puc. 4 - 'ameHeHne KOHUeHTpauum cynbdaT-noHOB B
npouecce bnocdunnbTpaunm MNMocTynaoLWmMin CTOK XapaKTePMU30BaICsad HEMNOCTOAHCTBOM
Ka4eCTBEHHOr0 N KOJIMYeCTBEHHOI0 COCTaBa, NMPMYeM 3a4acTyrO0 KOHLUEHTpauum
CynbaT-MOHOB B CTOYHOW BOAE MPeBbIWAOT HOPMbI A cbpoca B BOAOEMbI
pbI6OX03ANCTBEHHOIO0 Ha3HavYeHns. TeM He MeHee, N0 Mepe pa3BUTUA BUONNEHKN 1~
yBenn4eHmsa eé bnomacchl, cnegyeT 0XXunaaTb Pa3BUTUS MPOLLECCOB CynbdaT-
peaykKunm COOTBETCTBYHOLWMMN MUKPOOPraHn3MamMm brnoueHosa B aHa3pobHbIX 1
AHOKCUYEeCKNX 30HaX 3arpyskm bnopunnbtpa. TeHAEHUNSA K OTOMY OTHETJIMBO
HabngaeTca Ha puc. 4, HadmHasa ¢ 9-10-x cyTok. B npouecce nccnegosaHmm 66110
OTMEYeHO BbiMaAeHne 0Caka BOJIOKHUCTOW CTPYKTYpbl B ceKUnsax 2 n 4, cBo6oaAHbIX
OT KepaM3nTa. MaccoBas 019 HUTPOLEJIJII0/I03bl B OCafKe N3 CeKuun 2 cocTaBigeT
9,5 %, n3 4 cekumun - 5,6 %. 3TN OaHHble CBNOETENbCTBYIOT O «MPOCKOKE»
B3BELUEHHbIX BELWECTB (HATPOLESI/I0103bl) B COCTaBe CTOYHbIX BOA, NOCTyMakoWmMX Ha
dnopunbTpaUmMIoO N3 NEPBUYHBLIX OTCTOMHUKOB. CeayeT OTMETUTb, YTO B pe3ysibTaTe
MexaHUu4ecKon puabTpaumm OKOJ10 NOJSIOBUHbI B3BELLEHHbIX BELLeCTB
(HUTpoLennNo3bl) 3a4ep)XMBaETCA B CEKUNN, 3aN0JIHEHHOW KEPaM3UTOM.
NpencrtaBiieHHble Ha PUCYHKe 4 AaHHble NOATBEPXAAalT BEPOATHOCTb TOro, 4TO B
rnepseble 14 CyTOK 3KCNepnMeHTa NPOUCXOAUT HaKOMJIeHVe B3BELUEHHbIX BELWeCTB B
cekuunsax bnochmnnbTpa U 3abnBaHmMe UMK NMOp MeXAy YacTuuaMm KepaminTa, 4To
NMPUBOAUT K YBEJIMYEHMIO aHa3pOobHbIX 30H B cucTeMe. BepoaTHO, BCheacTeme
OMNMCaHHOI O BblLLE Npouecca MMeHHO B TaKNX 30Hax Hanbonee akTUBHO MPONCXOANT
ANCCUMUNALNOHHOE BOCCTAHOBMIEHME CY/IbaTOB Noa AeNCTBNEM aHAdPObOHbIX
cynbdaTpeayumpyowmnx 6aktepummn, HakoMJIEeHHbIX B cocTaBe buonneHku. Obuiee
YMNCJI0 reTepoTPOPHLIX MUKPOOPraHN3MOB, pacrnpeneseHHbiXx B 06beme brnodunnbTpa
no cekumnsam, coctasnsano: - 1 cekyma - 22x107 KOE/cm3, - 3 cekuma - 12x107
KOE/cm3, - 5 cekumsa - 9x107 KOE/cm3. NMpencrtaBieHHble 3Ha4YeHNSA
CBMAOETEeNbLCTBYIOT 06 HECKOIbKO Boslee NHTEHCMBHOM noTpebneHmnn goCTynHOro
cybcTpaTa B nepBon cekumm. Kpome Toro, nocnenHsasa cekums sbictynaeT bonee Bcero
B Ka4yeCcTBe MexaHu4eckoro gpunbTpa. Takmm obpasom, pesynbTaTbl NPoOBegEHHON
3KCNepuMeHTasibHOM paboTbl MO3BOMAIOT CAEMaTb BbIBOA O TOM, YTO A4
3(pheKkTMBHOM BMONOrN4eCcKom O4YUCTKN CTOYHYIO BOAY CrefyeT npeaBapuTesibHO
KOHANLUMNOHUPOBATbL MO C/iefYOLWMM rnokasaTtensam n nx sHavyeHnam: - pH 6,8 - 7,5; - N-



NH4+ o1 10 go 60 mr/am3; - XINK He 6onee 800 mr O2/am3. BMmecTe ¢ TeEM OTMEYEHO,
4YTO coaep>XaHne HUTPaATOB B Uccneayembix Nnpobax obecnevynBaso HoOpMbl Ha cbpoc
OYNLLLEHHON BOAbl B BOAOEMbI PbIOOX03ANCTBEHHONO Ha3HavYeHuUs. Mo nctevyeHnn 14
CYTOK 3KCNepmMMeHTa B CMCTeMe 0TMEeYaNloCb YCUIeHne poanm aHasdpoObHbIX
MWUKPOOPraHU3mMoB B COCTaBe BMONAEHKN, 4TO NPUBOANIO K CHUXXEHWUIO
KOHLeHTpauum cynbaT-noHOB B pe3yJibTaTe UX BOCCTaHOB/IeHUSA. Kpome Toro,
N3BECTHO, YTO BOCCTAHOBJIEHHbIE COEANHEHNSA CNOCOBCTBYIOT XUMNYECKOMY
pa3noxeHuto HLU [9], BCTynasa B peakuuio ¢ HUTporpynnamu B ee coctase. Npn 3Tom
HL, cnocobHa nepexoanTb B LENI003Y, TEM CaMbiM, MOBbILWATb BUOXMmnyeckunin
rnokKa3aTeslb CTOYHbIX BOA. 3aKJloyeHne iccnenoBaH npouecc buopunbTpaummn
MOEe/IbHOro pacTBOpa CTOYHbLIX BOA NPOM3BOACTBA HUTPOLLE/I0103bl B @a3PObHbLIX 1
aHaspobHbIX ycnosmax. OTMeYeHo, 4TO B YCJI0BUAX aspupyemon buounbtpaumn
yCTON4YMBO obecnevymBaeTCsa CHUXKEHNE KOHLEHTPAUWA OpraHn4YeCKnX BEeLWecCcTB,
TaK>Xe HUTPUT- U HUTPAT- MOHOB. [MoKa3aHo, 4TO 3(PPeKTNBHOCTb MUKPOBHON
yTunmsaumm cyabdaT-noOHOB UCCNenoBaHHbIM MUKPOBMOLIEHO30M pacTeT No Mepe
pa3BuUTUA BruonaeHkn n popMmmpoBaHmMs aHadIPOOHbIX N AHOKCUYECKNX 30H B
bnocmnnbTpe



