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IKennyaraunsi KaHau3aLUHnOHHbIX OYUCTHLIX COOPYXEHUU ABNAETCSA BECbMA CAOXHBIM [IPOLECCOM C YYETOM PearbHOH
HECTALMOHEPHOCTH KOAMYECTBEHHBIX U KAYECTBEHHbIX XapaKTePHUCTUK [TOCTYIarLUMX CTOYHbIX BO4A. A obecrieyerHns
MaKCHMAaNbHOH 3PPEKTHBHOCTH PAOOTHI CYLLUECTBYIOLLMX COOPYXXEHUH, SKCIINYATALMOHHBIE CAYXObl OYNCTHBIX COOPYXEHUH
AO/KHbI KOPPEKTHO KOHTDOAUPOBATE OMONOrMYECKHE TPOLIECCHI, PEANNIOBAHHbIE B COOPYXEHHAX OMONOrMYECKOH OYHCTHU
U  ONeparmBHO pearupoBarb Ha TEKYIUYIO CUTYaUMIO, [IPUHUMAES OINMTUMAABHBIE, ANA KOHKPDETHOU CHUTYaLMH,
TEXHOANOMMYECKHUE PELLIEHHS.

000 AN-Crapm u 000 «Apxutektypa BOoAHbIX TEXHOAOIrMH» POAOCNXKAEIOT CEPHIO OPOLLIOP «BHOAMOTEYKE TEXHOAOIaG»,
KOTOpas, KakK Mbl HAAEEMCSH, IMOMOXET TEXHOAOIaM U  HUHXEHEPAM COOPYXEHHI OYUCTKU CTOYHbLIX BO4, 8 TaKke
TEXHONOram [IPOEKTHBIX OPraHn3aLmi B PELLIEHHH KOHKDETHBLIX 38484, CBA3aHHbIX C pacyYeramu U IKcrnyaraumen
KaHaNN3aLHMOHHbIX OYHCTHBIX COOPYIXEHH.

B 310M BbirycKe rpHBEAEHBI MTPHUMEDBEI TPOOAEM, BOSHUKAIOLLMX ITPH SKCIINYaTaLIMH COOPYXXEHUH OHONOMMYECKOH OYUCTHKU
CTOYHbIX BOA, M AGHbI Cr10COObI MX PELLIEHHS.

Ecam y Bac BO3HHKAM BOMPOCHI AN HYXHA AOITOAHUTEABHAS TOMOLLIb, OYAEM PaAbl OTBETUTb Ha BCE UHTEPECYroLLHE Bac
Borpocsl: 000 AN-Crapm 1en.; +7 (495) 935-73-21, 000 «Apxurentypa BoaHbix TeXHONOri» TeA.: +7 (495) 989-51-54.

Haseemcs, Bbl Havsere 4aHHOE PyKOBOACTBO [TOAE3HbBIM.
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BcnyxaHue akTUBHOIO UAa

CywiecTBylOT ABE OCHOBHbIE NMPUYUHBI Pa3BUTUA NPOLLECCa BCNyXaHUS aKTUBHOIO UAA:
1. PocT puAaMeHTHbIX MUKPOOPraHM3mMoB - npeobaasatoas ¢opmMma BCnyxaHus
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DurameHTHbIE OAKTEPHH B XAOIKE aKTUBHOIO MAa @urameHTHasa baxrepus Microthrix Parvicella
2. CBfA3aHHasa BOAA B XAOMNKE aKTUBHOMO UAA
B aTtom cayyae, 3a cUET HaAMYKUA CBA3AHHON BOABI B XAOMKE aKTUBHOIO UAQ,

yBeAUYUBaeTCA 06BbeM xAoMnKa, CHAXAETCA ero NAOTHOCTb, YTO MPUBOAUT K
YMEHbLLUEeHUI0 CNocoBHOCTU UAA K OCAXAEHUIO.

Benyxuimii akKTuBHbIV MA

«300pOBbI» GKTHBHBIH A




BcnyxaHue akTUBHOIO UAa

BcnyxaHWe aKTUBHOTO UAA 06YCAOBAEHO:

1. KauyeCTBEHHbIMU U KOAMMECTBEHHbLIE XapaKTepUCTUKaMKM NOCTYNaoLWMX CTOUHbIX BOA:
KonebaHus pacxoA0B M KOHLIEHTPALMIA MOCTYNAKOLLIMX CTOYHbIX BOA (MPW OTHOLLEHUN MaKCUMAAbHbIX/ MUHUMAAbHbIX
4yacoBbIX
3HauYeHUn K cpepHecyTouHomy bonee uem 1,6/0,4 pna pacxopoB cTouHbIX BoA M 1,3/0,7 ana 3HaueHun BIK5);
3HaueHue pH cpepbl MeHee 6,5;
Hu3kas Harpy3ka Ha akTMBHbIA MA NO OPraHUYECKUM COEAUHEHUSAM;
3HaueHuna otHoweHun BIMK noaH : N : P 6onee uem 100 :5:1;
TOKCHYHbIE BELLECTBA U MOBbILLIEHHbIE KOHLEHTPALUUKU HEPTENPOAYKTOB B MOCTYMNAOLLMX CTOYHbIX BOAAX.

2. HEKOPPEKTHOCTb MPOEKTHbIX PELLEHUIN COOPYXEHUIA BUONOTMYECKOM OUUCTKU CTOUHbIX BOA:
HecooTBeTCTBME NPOEKTHOrO PacxoAa BO3Ayxa B a3pOOHbIX 30HbI a39POTEHKOB AENCTBUTEABHO TPEDBYEMOMY KOAUYECTBY;
BTOpUUHbIE OTCTOMHWKKU 1 CUCTEMA BO3BPaTa akTMBHOIO MAA 3aMpPOEKTUPOBAHA HEKOPPEKTHO, B pe3yAbTaTe Yero B
CUCTEMY BO3BPATHOIO aKTUBHOIO UAa B NEPBYHO OYEPEADL MNOCTYNaAET AKTUBHbIN A, OCEeBLUWM B LLeHTpaAbHOPI 4yactu
OTCTOMHMKa (NpobreMa B OOAbLLIEN CTENEHU KACAETCA PaAUAAbHbIX OTCTOMHUKOB), @ BOAbLLANA YaCTb MAQ MOXET
HaXOAUTbCA B OTCTOMHMKE Bonee ueM no 3-4 yaca. AAMTEAbHbIN NEPUOA BPEMEHN HAXOXAEHWUS aKTUBHOMO MAA B
6eCKMCAOpOAHbIX YCAOBUAX BEAET K €0 BCNYyXaHUIO.

3. OWwKbKK B IKCNAYaTaLMMU OYUCTHBIX COOPYKEHUM:
Hu3kas KOHUEHTPaLUUSA PpacTBOPEHHOIO KUCAOPOAA B @a3POOHbIX 30HAX;
HeaoctaTtok GUOreHHbIX IAEMEHTOB (B NMEPBYIO OUYEPEAb a30Ta U pocdopa) U OTCYTCTBUE MUKPOIAEMEHTOB;
LLInpoknit AMana3oH KoanebaHUA NOCTyNatoLLEN HArpy3Kn No OpraHMUYECKUM COeAMHEHUAM (+/- 70%);
Hu3kasa Harpyska no opraHUYeCKUM COEAMHEHUAM HaA aKTUBHbIN UA BEAET K Pa3BUTUIO GUAAMEHTHbIX
MUKPOOPraHN3MOB;
Bbicokas Harpy3ka no opraHMYeCKMM COEAMHEHUAM Ha aKTUBHbIM UA BEAET K 0Opa30BaHMIO MEAKUX AUCTIEPCHbIX
XAOMKOB WAQ, UTO BEAET K YXYALLEHMIO CEAMMEHTALMOHHbIX CBOMCTB aKTUBHOIO MAA.



BcnyxaHue akTUBHOIO UAa

Cnocobbl pelieHust npobAeMbl BCyxaHUsA akTUBHOIO MAA
NPy IKCNAyaTaLun OUUCTHBIX COOPYXEHUN:

Mpu CyLLECTBEHHbIX KOAEDAHMAX NOCTYNAOLLEN HArPy3KWU YBEAUYWUTb PACX0A BO3BPATHOIO aKTMBHOIO UAQ;
Hu3kas KOHUEHTpaUMa PacTBOPEHHOIO KUCAOPOAA B a3pPOOHbIX 30HAX adPOTEHKOB - HauMboaee yacTtas npuyMHa
BCMyXaHWs aKTUBHOIO MAa. B 3TOM cAyyae HeEOOXOAMMO MaKCMMaAbHO 3aAENCTBOBATb MMEKOLIMECA MOLLHOCTU
A3PaLMOHHON CUCTEMbI M 0BECMNEUNTb KOHLIEHTPALMIO PACTBOPEHHOIO KUCAOPOAA He HMxe 1,5-2,0 Mr/A;
Mpwn 3HaueHnsax pH MAOBOM cmecn meHee 6,5 - NPeAyCMOTPETb BO3MOXHOCTb PEryAMpoBaHUA pH;
MpY HU3KKUX Harpy3Kkax Ha akTUBHbIA UA CHU3WUTb AO3Y aKTUBHOIO MA@ B a3pOTEHKaX;
Mpu 3HaueHusx oTHoLlleHu BIMK noAH : N : P 6oaee uem 100 :5:1 - npepycMOTPETb AO3MPOBaHME a3oTa U dochopa;
Mpu 3aAnoBOM COPOCE TOKCUYHbIX BELLECTB U/WUAU HEDTEMPOAYKTOB HA OYMCTHbIE COOPYXEHUA YBEAMUUTb MOAQUY

BO3AyXa B a3pOTEHKU AAA oBecneyeHuss KOHLEHTpaLMKM PacTBOPEHHOro KUCAOPOAA MOPSAKA 2 MI/A U YBEAUUYUTb
PaCXoA M3ObITOUHOIrO aKTUBHOIO MAA.



BcnyxaHue akTUBHOIO UAa

PelieHune npobaem BcnyxaHUst akTUBHOIO UAA
NPU aKCNAyaTaLuum OYUCTHBLIX COOPYXXEHUIA:

Hutuatble G6aktepuu, Takne kak Beggiatoa u Thiothrix xopollo pacTyT Ha CEPOBOAOPOAE WM HU3KUX KOHLIEHTPALMAX
cybcTpatoB, 4TO AQET MM MPEUMYLLECTBO B YCAOBUSIX HU3KWUX KOHLUEHTpaUWW pPacTBOPEHHOIO0 KUCAOPOAQ M HU3KMX
Harpy3kax no opraHMYeCkMM COeAMHEHUSAM. Koraa mocTynatolime CTOYHbIe BOAbI COAEPXAT NPOAYKTbI OpoXeHus, Takne
KaK AETyuYMe XMUPHbIE KUCAOTbl U BOCCTAHOBAEHHbIE COEAMHEHUSA Cepbl (CyAbPUABI U TMOCYAbGAT) CO3AAOTCA ONTUMaAbHbIE
YCAOBUAI AAST pasMHOXeHMa Baktepuit Thiothrix. B atom cayyae HeobxoaMMo obecneuntb noaady XAOPHOM M3BECTU AAA
cAepXunBaHua pocta Thiothrix.

Beggiatoa,
HWUTUYaTble BaKTepPUn, OKUCASIOLLME CEPOBOAOPOA

Thiothrix
HUTYaTble BaKTepUKU, MMEoLME NPENMYLLLECTBA
POCTa B YCAOBUAX HN3KNX KOHLEHTPaLUMNAX
paCTBOPEHHOIO KUCAOPOAA U HU3KUX Harpyskax
Nno OpraHNYEeCKNMM COEANHEHUAM

Mpu pa3sutTK Npouecca BCyXxaHUA aKTUBHOIO UAA B BUAE CPOYHOM (BPEMEHHOWU) Mepbl NPOBECTU
XAOPUPOBaHWE BO3BPATHOIO MAA : A03a XAOpa - B npeaenax 2-3 Mr/ A (B 3KCTPeHHbIX CAydasax 8-10 mr / A)
Cl2 Ha 1000 mr/A BO3BpaTHOro aKTUBHOIO MUAA.



Hannure MmeAKUX XAOMKOB UAa BO BTOPUYHbIX OTCTOMHUKaX.

NHoraa pasBmMBaeTCH CUTyaLMs, KOraa AKTUBHbIN WA, X8p8KT€pM3leLLI.MIZCFI Xxopownmn ceaAuMeHTaulMOHHbIMMU
XapaKTePUCTUKaAMU MPU MPOBEAEHNN /\a6opaTopr|x TECTOB, BCMNAbIBA€T Ha MNOBEPXHOCTb BTOPUYHbBbIX OTCTOMHWKOB.

MPUUUHOW 3TOTO ABAEHUSA ABASIETCA NPOLIECC ACHUTPUDUKALMU, KOTOPbIN pa3BUBaETCA B CAOE OCEBLLEro BO BTOPUYHbIX
OTCTOMHWUKAaX aKTUBHOTO MAa. B pesyAsTate B CAOE OCEBLUETO aKTUBHOTO MAa 06pasyeTcs ra3oobpasHblii a30T, KOTOpPbIi
NOAHUMAETCA BBEPX, 3aXBaTblBasi XAOMKW aKTUBHOIO UAA.

PelwieHne npobaeMbi:

YBEAUUYUTb pacxop BO3BPATHOrO aKTUBHOMO UAQ;

YMEHbLUUTb YPOBEHb OCaAKa BO BTOPUUHbIX OTCTOMHUKaxX A0 0,2 meTpa;
06ecneunTtb KOHLLEHTPALIMIO pacTBOPEHHOIO KUCAOPOAA Ha BbIXOAE M3 a9POTEHKOB
He MeHee 2 MrI/A.
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NMeHoobpa3oBaHUe

Bsskaa KopuuHeBasa neHa, kotopas 0bpa3yeTca Ha NOBEPXHOCTU adPOTEHKOB M BTOPUUHbIX OTCTOMHUKOB, CO3AAET
yrpoxatoLine npobAemMbl IKCNAyaTaLum COOPYXXEHUN BUONOTMUECKOM OUYMUCTKM, BMAOTb AO MOAHOM HEOCAXAAEMOCTU UAA BO
BTOPMYHbIX OTCTOMHUKOB, UTO MPUBOAUT K MACCOBOMY BbIBOAA MAA U3 BTOPUYHbBIX OTCTOMHMKOB B MPMEMHMUK CTOYHbIX BOA.
Pa3BuTHE nNpouecca NneHoobpa3oBaHUA CBA3AaHO C MEAAEHHbBIM POCTOM HUTUYATbIX OpraHM3moB, 0bbi4uHO poaa Nocardia.

Nocardia, neHa akrBHoOro ma [leHa BO BTOpHYHbIX OTCTOHHHUKAX lleHa B asporeHKax

OCHOBHbIE MPUYUHDI I'IeH006pa3OBaHMF|:

Hu3kas Harpyska Ha UA B a3POTEHKAaX MO OPraHMYECKUM COEAMHEHUAM:;
Hu3kas KOHLIEHTPaLIMsi paCTBOPEHHOTO KUCAOPOAA B a3PObHbIX 30HaX a3POTEHKA;
Pe3koe U3MeHeHUe TEMNepPaTypHOro pexrumMa nocTynatoLLmMX CTOUHbIX BOA;
HeaocTaTtok 6MOreHHbIX SAEMEHTOB B MOCTYMaoLLMX CTOYHbIX BOAAX.

PONPE



NMeHoobpa3oBaHUe

MeponpuATUSA MO NPEAYNPEXAEHUIO 1 BAOKUPOBAHUIO Pa3BUTHUSA
MpoLeccoB neHoobpa3oBaHuA :

1. CHHUXeHWe Bo3pacTa aKTUBHOIO UAa (Hanboaee 4acTo UCMOAb3YEMbIN);

2. YMeHbLLeHWe A03bl aKTUBHOIO UAA NPU HU3KUX Harpy3kax Ha UA No OpraHUYECKUM COEAUHEHUAM;
3. YBeAnyeHue KoOHLEHTpaLn pacTBOPEHHOro KUCAOpoAa A0 2,0-2,5 MI/A;

4., No3npoBaHue BUOreHHbIX 3AeMEHTOB (B CAy4Yas UX HEAOCTaTKa);

5. Co3paHue ceneKTopoB (3PPeKTUBHOE peELLEHUE Ha adpPOTEHKaX-CMECUTEARAX);

6. XAopupoBaH1e BO3BPaTHOro aKTUBHOIO UAQ;

7. NobaBAeHWe neHoracuTeneu;

8. OnpbiCKUBaHUE paCTBOPOM XAOPHOM U3BECTU HEMOCPEACTBEHHO MNEHbI;

9. MexaHu4yeckoe yAaA€HHUE NEHbI.

YAaAeHUWe MeHbl C NOBEPXHOCTEN a3pPOTEHKOB



