DOI: 10.18698/1812-3368-2016-3-118-127
VJIK 574(075.8)

NuaTencupuranus npoueccoB 0YUCTKU BOIbI
€ HCOJIL30BaHUEM OMO(PIOKYJISAHTA

Bb.C. Kcenogonros, E.E. 'onuapenko

MI'TY um. H.D. baymana, Mocksa, Poccuiickas denepanus
e-mail: eeg84@mail.ru

Paccmompenvt 803MOMCHOCIU UCHONB306AHUA OUOMACCH] MUKPOOP2AHUSMO8 AKMUE-
HO20 ula 8 Kauecmee IOKVIAHMA 0N UHMEHCUDUKAYUU OHUCTKU NOBEPXHOCHHBIX
cmounblx 800. Ilpugedenv danuvie 00 I¢hdexmusHocmu omoeneHus 36eUEHHbIX Ge-
wecme om HCUOKOU aszvl ¢ NOMOWLIO MUKPOOP2AHUIMO8 akmusHo20 una. Ilokasano,
4Mo U30bIMOUHBIL AKMUBHBIU U MOHCHO HENOCPEOCBEHHO NPUMEHAMb 8 OUuoa02Ute-
CKUX OYUCTHHBIX COOPYIHCEHUAX, NPeO8APUMENbHO Ceyyas e2o HanopHoll gromayueri ¢
npeosapumenbHuiM NOOKUCTEHUEM.
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In work possibilities of use of biomass of mikrorganizm of active silt as a flocculant for
an intensification of purification of surface sewage are considered. Data on efficiency
of separation of the weighed substances from a liquid phase with use as flocculant
of microorganisms of active silt are provided. It is shown that excess active silt can be
given directly from biological treatment facilities, previously condensing with use
of pressure head flotation with preliminary acidulation.
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B nHacrosiee Bpemsi 0fHOM M3 3a/1ay AKOJIOTUU SIBISIETCS MHTEHCU(DU-
Kalus MPOIECCOB OYMCTKHU CTOYHBIX BOJ U YTHJIM3AIMS aKTUBHOTO WIa, 00-
pasytonierocsi mpu OMOIOTUYECKON Oo4uCTKe BoAbl. B Poccum coopyxenwust
OMOJIOTMYECKON OYHMCTKH COCTaBIsOT 54,8 % OT YmMclIa OYUCTHBIX COOPY-
’KEHMH, a BOJ0OTBeAcHUEe HA HUX — 78,9 % oT oOiero oobeMa ouwiiae-
MBIX BOJ. DTO TIO3BOJISIET OMPEICTUTh PEIIAIONIYI0 POJb OHMOJIOTHYECKOMN
OYHNCTKHN CTOYHBIX BO. B Onosornueckoii o4ncTKe BOABI IIMPOKO HCIIOJIb-
3YIOT aKTUBHBIM WJI, COCTOSILINM W3 KUBBIX OPraHU3MOB U TBEPIOrO CyO-
cTpaTa. AKTUBHBIA W TakKe BKIIOYaeT B ce0s CKOIUICHUS OakTepuid,
JPOXOKU, IPOCTENIINE, TIeCHEBEbIe TPUObI, aKTHHOMMIIETHI, PAYKU, BOJIO-
poCiu | Ip., T. €. HECKOJIbKO BUIOB MUKPOOPTaHU3MOB M mpocTenmmx [1].
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[lon neficTBEM MHUKPOOPTaHU3MOB MPOUCXOAUT OMOXMMHUYECKOE OKHCIIe-
HUE OpraHMYecKuX NpUMecei, COoAep)KalluXcsi B BOJE, C IpPEBpaIlCHUEM
HaxXOJAIIMXCS B HEW apoMaTHUECKUX M anu(aTUYecKuX YIiIeBOJOPOAOB B
0e3Bpe/iHble TUOKCU YIiIepoJa, BOAY, HUTPUT U CyJb(paT UOHBI U JIp. AK-
TUBHBIN UJI MOKHO paCCMaTpUBaTh KaK KOJJIOMIHYIO CUCTEMY, KOTOpas Ipu
pH = 4...9 umeer orpunarensHbiii 3apsa [2]. CyOcTpar akTMBHOTO HJia
MPECTABISAET COOON OTMEPIIYIO YacTh BOJOPOCIEH M PAa3IMUHBIX TBEPBIX
OCTaTKOB, K KOTOPBIM IIPUKPEIIAIOTCS MUKPOOPTaHU3MBI.

['maBHBIN HEJOCTATOK OMOJIOrMYECKOW OYUCTKH — 0Opa3oBaHue 0O0Jb-
IIOT0 KOJIMYECTBA M30BITOYHOT'O aKTUBHOTO HMJIa B pe3yJIbTaTe TpaHchopma-
[IUM YaCTH WCXOAHBIX 3arpsi3HEHMH B aKTUBHYIO Omomaccy. Exeromgno Ha
OUYHUCTHBIX COOPYKEHUSAX HaAKaIUIMBAIOTCS MWIJIMOHBI TOHH OHMOMAacchl U3-
OBITOYHOTO aKTHBHOI'O WJIa, epepaboTKa M yTHIIM3alMs KOTOPOHl sBIseTCs
0oJiee TPyI0EMKOM, YeM MpoIecC OUUCTKHU. [103TOMY TTI00BIE TPaKTUYECKHE
pelieHus 3Tol MmpoOJieMbl, MO3BOJIAIOIINE XOTS Obl YaCTUYHO YTHUIM3UPO-
BaTh M30BITOYHBIA aKTUBHBIM W, OKAa3bIBAIOTCS SKOHOMHMYECKU OIpaBAaH-
HbIMU [3]. B cBsi3M ¢ 3TUM HacTos1Ias paboTa akTyalbHa.

XUMHUUECKUH cocTaB 6MoMacchl U30BITOYHOTO AaKTUBHOTO MJla OTJIMYa-
€TCcs BBICOKMM COZIep)KaHueM OeJka, YTIJIeBOJOB, BUTAMHUHOB, JIMIHIOB U
HajMuueM aMUHOKUCIOT [1, 3—7]. Takoil cocTaB mo3BOJIIET paccCMaTpUBaTh
M30BITOYHBI AKTUBHBIN WJI B KAQU€CTBE MEPCIIEKTUBHOTO CHIPbS VIS IOJTY-
YeHUsI KOPMOBBIX J00aBOK W ynoOpeHmid. OJHAKO HAIMYHUE MATOTCHHBIX
MHKpPOOPIaHW3MOB, HecOaJaHCHUpPOBaHHBIM XMMHUYECKUN COCTaB, MPUCYT-
CTBUE TSDKEJIBIX METAJUIOB NPENATCTBYET €ro mnepepaboTke B KOPMOBBIE
MPOYKTHI M yaoOpenus [3—7].

bonee nepcneKkTUBHBIM Ha B3IJIS[ aBTOPOB HACTOSILEH CTAThH SIBJISIETCS
UCIIOJIb30BaHUE MUKPOOPTraHU3MOB M30BITOYHOIO aKTHBHOIO MJIA KaK (DIOKY-
asiHTa. DIOKYNSHTB OOBEAMHSIOT YACTHIBI 3arps3HEHU BO (IIOKYIIbI-
arperaTsl 4acTHUL, pa3Mepbl KOTOPBIX B HECKOJIBKO Pa3 MPEBBILIAIOT Pa3MeEphl
YaCTHI JUCTIEPCHOH (a3bl. ITO NPUBOJHUT K PE3KOMY YBEIUYECHUIO CKOPOCTH
ocaxaenus [9, 10]. bruoduokyasHTH Bce Oosee MUPOKO MPUMEHSIOT B pa3-
JIMYHBIX OTPACISIX MPOMBIIIIEHHOCTH JJIsl OYUCTKU CTOYHBIX BoJ [4—7]. Ilo-
3TOMY MCCIIEJOBAHUSI UCIIOJIIb30BAaHUSI MHKPOOPTraHU3MOB HU30BITOUYHOTO aK-
TUBHOIO WJIa B KauyecTBE OMOQIIOKYJISHTA IMPEJICTaBIISIIOT OCOObIN MHTEpeC
KaK OJIMH U3 MEPCIEKTUBHBIX BapUaHTOB yTWIM3alWU uia. Beicokas addek-
TUBHOCTH MPUMEHEHUSI MUKPOOPTaHU3MOB M30BITOYHOTO aKTUBHOTO WIIa JIJIs
OYHUCTKH CTOYHBIX BOJ ¢ (ochopcoaepKalluMu 3arpsi3HEHUIMH, HAXOASIIH-
MHUCS B TOHKOJJMCTIEPCHOM COCTOSIHHH, TIOKa3aHa B pabotax [1-5, 14-16].

B nacrosmeil pabote mpoBeaeHbl UCCIEI0BAaHUS BIUSHUS MUKpPOOpra-
HU3MOB M30BITOYHOIO AaKTHUBHOIO Wja Ha HMHTEHCU(HKAIUIO THpolecca
OUYUCTKU IOBEPXHOCTHBIX CTOYHBIX BOJl, BKJIIOYAs OYHUCTKY OT METAJUIOB,
CoJIepKaluXxcs B AUCIIEPCUOHHON Cpeie, B YACTHOCTH alfoMMHMs. OpraHu-
3anus Takod paboThl akTyalbHa U OCOOEHHO Ba)KHA IS YCJIOBUM MOJTOIM-
JICHUS] U 3aTOIUICHUSI CEIUTEOHBIX TEPPUTOPUH, T. €. TEPPUTOPUH, HA KOTO-
PBIX pACIONIOKEHBl KUIIbIE 3/1aHUf, a TaKXkKe IUIOMAJ0K MpEeANpUsTUH.
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B stux ciayyasx HeoOXOIMMO B MHTEHCHUBHOM PEXHME MPOBOIUTH OTBOJI
BOJbBI U €€ O‘II/ICTKy.

Meroanka MCCIIEIOBaHUNA 3aKII0Yanach B HAOIIOJEHUU 32 CKOPOCTHIO
OCAXKIACHUA TBGpI[OfI (1)33131 OCBECTJILIEMBIX CTOYHBIX BOJ B I_[I/IJII/IHI[an 061>e-
MoMm 0,5 11, B onpeielIeHM MyTHOCTH CJIMBA TIOCTIE OCAXKACHUS TBepaon da-
36l (puc. 1), a Takke KOHIIEHTPALMY B3BEUICHHBIX BEIIECTB M AIFOMHHHUS TIO

Puc. 1. CxeMbl, WIUTIOCTPUPYIOIITHE
30HBI OCBETJICHUSI CTOYHEIX BOJ O6€3
JI00aBIICHUS aKTHBHOTO WA (a) M C
J00aBJICHHEM aKTHBHOTO Hja (6):
1 — ocBeTieHHas XUIKOCTh; 2, 3 —
KUAKOCTh C TMOBBINICHHBIM COACpKa-
4 EXRRRRZSS HHEM B3BCHICHHBIX BEIICCTB, 4 —
0CajioK

CTaHJapTHBIM MeTonukaM [16]. MccnenoBanus npoBOAWINCH TP KOMHAT-
HOM TemnepaType, IpoObl AJIs aHaIu3a OTOMPAINCh U3 30H / U 2, MUKPOOD-
raHU3Mbl aKTUBHOTO WJjla BBOJWJINCH B CTYIIAEMYIO CYCIEH3UIO KOHILIEHTpa-
mueit 8,5 1/1. Pe3ynbraThl AKCHEPUMEHTANBHBIX HCCICIOBAHUNA BIMSHUS
MHUKPOOPIaHW3MOB aKTHBHOTO HMJIa Ha CKOPOCTh OCAXJIEHUS TBEpAOH (a3bl
B OCBETJISIEMBIX CTOYHBIX BOJaX MpPEACTaBICHbI B TaOJIHIIE.

BinsiHue KOHIIEHTPAMM MUKPOOPTaHU3MOB aKTHBHOI'0 WA HA CKOPOCTh
ocaxkeHuns TBepAoii (a3pl 0CBeTIAEeMbIX CTOYHBIX BO/J U HA CO/Iep:KaHHe
AJIIOMHHHSA B 0CBETJIEHHOM JKHAKOCTH

Coneprxanue, Mr/i
CKopocTh
Pacxon mukpoopra- OCAXKICHUS B3BEIIEHHBIX B3BEIIEHHBIX
HHU3MOB aKTUBHOTO TBepOii BEIIECTB BEIIECTB ATFOMUHHS
ua (CToK), I/ dasbl, M/u | B OCBCTJICHHOI B JKHIIKOH
KHUJAKOCTH (haze

0 2,2 33,7 32,1 2,70
0,25 3,1 12,3 13,5 0,98
0,50 3,9 10,5 10,2 0,45
0,75 4,1 8,2 8,8 0,35
1,00 4,1 8,1 8,1 0,33
1,50 - - 7,9 0,31

[TonyueHHble qaHHbIe (CM. TaOIHILy) TOKA3bIBAIOT, YTO CKOPOCTh OCAXKJIE-
HUS BO3pACTAET M0 MEPE yBEIMUYEHHs COLCP KaHUSI MUKPOOPIaHU3MOB B CyC-
NICH3UH, & TAKXKE MOBBILIAETCS CTENIEHb OCBETICHHUS OYAIIAEMON BOABI BCIIE-
CTBHE YMEHBIIEHHS COEp)KaHUS B3BELIEHHbIX yacTull. OIHOBPEMEHHO C
OUYUCTKOM CTOKOB IPOUCXOIUT yJaJICHHUE aTOMUHUSA. [10TydeHHBI BasKHBIN
PE3yJIbTaT MOKA3bIBAET, YTO B MEPCHEKTHBE MOXKHO MCIOJIB30BATh M30BITOY-
HbIM aKTUBHBIN WI JUI YJQJICHUS METAJUIOB, HAIIPUMED, U3 MOA3EMHBIX BO,
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B KOTOPBIX METaJUIbl (HAaTpWi, MapraHel, MarHui, cepedpo, JTUTUH, 30J0TO,
YpaH, paauii u )1p.)1 HaXOIATCA B BUAE NUCIIEPCHBIX CUCTEM.

B pabote Taxkxe mccieo0BaHO IPUMEHEHUE W30BITOYHOTO aKTUBHOTO HMJIa
B BUJIE CYCIIEH3UH C KOHIEHTpanmei 42,7 1/ a1si OYUCTKU TPOU3BOJICTBEH-
HBIX CTOYHBIX BOJ IOCTI€ MBIThsS aBTOMOOWIIEH. Pe3ynbTaThl mccienoBaHmiA
(puc. 2) CBUAECTENBCTBYIOT O JOCTATOUHO BBICOKOW A(PPEKTUBHOCTH OYHCTKU
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJI IIOCIIE MBIThSl aBTOMOOMIIEH.

100
Puc. 2. 3aBucumocts >PQeKTHB- Eo\° 80 |
HOCTH OCBETJIEHHUS CTOYHBIX BOJ % E 60 -
II0CJIE MBIThS aBTOMOOHIIE OT E 8 f
o0beMa 100aBIEHHOrO aKTUBHOTO & § 40
wia g 201
1 1 1
0 20 40 60 V, mn

OneHnBasi BO3MOKHOCTH HCTIOJIB30BaHUSI MUKPOOPTaHU3MOB H30bITOY-
HOT'O aKTMBHOTO WJIa B KadecTBe OMO(DIOKYISIHTA, CIeayeT OTMETHTbh, YTO
(uHAHCOBBIE 3aTPAThl CBA3AHBI TOJIBKO C €r0 TPAaHCIIOPTUPOBKOM, 1JIs1 KOTO-
poii HEOOX0IMMO NpEABAPUTENBHOE YIUIOTHEHHE aKTUBHOT'O MJIa.

Opun u3 Haubosee MpPOCTHIX U APPEKTUBHBIX CIOCOOOB YIUIOTHEHUS
aKTHUBHOT'O MJia MepeJl ero npuMeHeHrneM — HaropHas ¢uortanus [19, 20]. B
CBSI3M C 3TUM ObUT pa3paboTaH ammapar KOJOHHOTO THIIA, BHITIOJHEHHBIH B
BUJIE LWIMHIPUYECKOTO KOpIlyca 2, Ha BHEUIHEW MOBEPXHOCTH KOTOPOIO
pacrnosokeHbl BXojHble (103. /, 3) W BbIXOAHbIE (103. 6—8) maTpyOku, a
BHYTPH — YCTPOMCTBO a’paiuu 4 ¢ TpyouaTeiMu a’paropamu 5 (puc. 3).

@IIOTAlMOHHYI0 OYMCTKY MPUMEHSIOT Uil ynaneHus w3 Box [IAB,
He(TENPOyKTOB, KUPOB, cMOJ U ap. [13, 14]. IIpouecc 3akimrovyaercs B cop-
OMpOBaHMU COZEPIKAILUXCS B BOJAE NMpUMeceH My3bIpbKaMu BO3]yXa, HarHe-
TAEMOT0 B OYMIAEMYIO HJKOCTh OOpa30BaBIIErocsi MEHHOrO ClOosl, C IO-
BEPXHOCTU 0OpabaThiBaeMOi KHUIKOCTH. TakuM 00pa3zoM, MpoLEecc OYUCTKU
CTOUYHBIX BOJI 3aKJIIOUAeTCsi B 00pa30BaHMM KOMILJIEKCOB YaCTHUIIbI 3arpsi3He-
HUM — Ty3bIPbKH, UX BCIUIBIBAHUM U YAAJCHUU 0OPa30BaBILETOCS MEHHOTO
CJIOS C IOBEPXHOCTH 00pabaTHIBAEMOM HKHUIKOCTH.

[Ipwinnanue 4acTuipl K MOBEPXHOCTH ra30BOr0 IMy3bIpbKa MPOMCXO-
JUT TOrJa, KOrja MOBEpXHOCTh YaCTUIIBI HE CMAuMBAETCs WM IUIOXO CMa-
YUBAETCS KUJIKOCThIO. CTENeHb CMayuMBaHUSl XapaKTEPU3YETCs KpaeBbIM
yIJIOM CMauuBaHMsl, IPU YBEIUYEHUN KOTOPOIO OBEPXHOCTh YACTHUIIBI CTa-
HOBUTCS Oosiee ruapodoOHOMN, YBETMUUBACTCSA BEPOATHOCTh €€ NMPHIUIaHUs
U IIPOYHOCTh YAEP>KaHUS Ha IOBEPXHOCTHU BO3YIIHBIX ITy3bIPHKOB.

®noTanMOHHBIN MPOLECC B KOJOHHE MOXKHO NPEICTaBUTh B BUAE TO-
CJIeZIOBAaTENIbHOM MOHOMOJIEKYJISIPHON peakLuu

' CornacHo JaHHBIM CPEJICTB MAcCOBBIX MH(OPMAIMI, CTOMMOCTb HEpeUnc-
JIEHHBIX METAJUIOB COCTABIISIET 257 AOJUL. 32 TOHHY.
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k1 k>

A > B >D

BemectBo B — npomexxyTtouHoe coenrHeHue ((pIOTOKOMITIEKC YacTHUIIa —
my3bipek). O003HaUUM TeKyIlMe KOHLIEHTpauuu peareHToB A, B u D uepes
Ca, Cg, Cp. CornacHo NMPUHIIMITY HE3aBUCUMOCTH, CKOPOCTh PEAKINHU pea-
reara B paBHa rg = rp — rp. Cucrema auddepeHnnaibHbpIX YpaBHEHUH,
OMUCHIBAIOLIMX U3MEHEHHUE KOHIIEHTPALlU BeIlleCTB, UMeeT B [ 19]

dcC dcC dcC
— A =—hCx; —P=kCy—kCp —P=kCp )
dt dt dt
Ilennbrit
MIPOAYKT 1
2
8 3 Cycnensus
, aKTMBHOIO Mja
Bona \ C | =———
OuyuleHsas 4
BOJIA 5
1 =
7~
6
Ocajiok

Puc. 3. CxemMa anmapara KOJOHHOTO THIA JUIA CTYIIEHUS
AKTHBHOTO WJIa HATIOPHOH (IioTanuei:

1, 3 — BXOxHBIE MaTPyOKH; 2 — KOPITyC (JIOTAIMOHHON KOJIOH-
HBI; 4 — YCTPONCTBO U a’paruu; 5 — TpyOdaThie a’paTopsl;
6—8 — BBIXOJIHBIC MTATPYOKH

W3mepsieMble Ha MPAKTUKE KOHLUEHTPAIMM YaCTHIl 3arps3HEHUH B JKUI-
KOCTH A M B IEHHOM ciioe D MOXXHO HalTH NP peIIeHUH CHCTEMBI YpaBHe-
Huit (1):

kC
_ —kyt. _ %1La0 (- —kot ). _
Cp =Cpoehit; Cg =120 (e kit —ehat); Cpy = Cpy—Cy — Cg,
ky — ki
rae Cao — HadambHas KOHIICHTpamwus BemiectBa A; ki, k; — KOHCTaHTBI

CKOpOCTEM MEPBOM U BTOPOM CTaui mpouecca.

IIpu ananu3e KMHETUKH MOCIEA0BATEIBHOIO MPOIECCA MOKHO HCIOJIb-
30BaTh aHAJIOTUYHBIA MPOLECC MPOTEKAHUSI KUIKOCTU YEPE3 CUCTEMY TpPY-
OOIMPOBOAOB Pa3NIUYHOrO ceueHus. TpyOormpoBoa ¢ MUHUMAJIBHOM IUIOINIA-
JIbI0 CEUEHHUsI MMEET BBICOKOE THAPABIMYECKOE compoTuBiieHne. Ero mpo-

122 1ISSN 1812-3368. Bectuuk MI'TY um. H.D. Baymana. Cep. «EctecTBennbie Hayku». 2016. Ne 3



MyCKHAas CIOCOOHOCTH OIpeeNsIeT IPOU3BOIUTEIBHOCTh CUCTEMBI B IIEJIOM.
AHanor ruapaBIUYECKOTO CONPOTUBIEHUS — BeluuyuHa 1/k, KOTOpyIO
MO>KHO Ha3BaTh KHHETUYECKUM CONPOTHUBIICHUEM.

B ciiyyae HanopHo# ¢uioTaruyi akTUBHOTO HMJIa TUMHUTHPYIONICH CTaIu-
el sIBJIeTCs MOCIeHss CTausl Ipoliecca ¢ KOHCTAHTOM CKOpPOCTH ky, KOTO-
pasi paBHa OTHOILLIEHHIO CKOPOCTH MOJbeMa (IIOTOKOMILIEKCOB K paboueit
BbIcOTE (pr1oTOKamepsl. B cBsA3M ¢ 3THM BbICOTa KaMephbl ISl TAKUX YCIOBUM
BBIOMpAETCS] MUHMMAJIbHOM U HE MpeBbIIIaeT 1 M.

Onnum 3 Hambosee 3(h(PeKTUBHBIX CITOCOOOB MHTEHCH(HUKALIUU TIPO-
1ecca yIUIOTHEHUS aKTUBHOTO WJa fABJSIETCS ero mnoakucienue [13-18].
[IpoBeneHHOE HCClIeOBAaHME MEXaHW3Ma HAMoOpHOM (hoTalu aKTUBHOTO
WIa C €r0 IPEIBAPUTEIBHBIM IOJKHACICHUEM II0KA3aJI0 CIEeayIouiee: Ipu
CHIDKeHUU KuciaoTtHocT 10 pH = 1,5...2,0 pe3ko ymeHbIIaeTcsi pacTBOPH-
MOCTh YTJIEKHCJIOTO Ta3a, KOTOPBIA BBIIETSETCS W3 KHAKOW (haszbl, B TOM
4yHuclie U U3 XJIONbEB akTHUBHOro wia. IloaToMy mocnenyromiasi HaropHas
¢doTauys NpUBOAUT K OOpPAa30BaHMIO IUIOTHOI'O MEHHOTO CJIOS C KOHIICH-
TpauMel akTUBHOIO wia B 1,5—2 pa3za, npeBbIIAIOIIEH €ro KOHIEHTPALUIO
0€e3 NpeBapUTEIbHOrO MOJAKUCICHHUS.

DKcrepuMEHTANIbHbIE JaHHbIE IIOKAa3bIBalOT, YTO MPEIBAPUTEILHOE
HOJIKHCIEeHUE aKkTuBHOro mia 10 pH = 1,5...2,0 He ToJbKO pe3Ko yiydllaer
ero (IOTalMOHHOE CTYIICHUE, HO M COPOIIMOHHBIE XapaKTEPUCTUKA MUKPO-
OpPraHU3MOB aKTUBHOI'O WJIA, YTO MPUBOJUT K 3aMETHOMY CHW)KEHHIO KOH-
LIEHTPALUN B3BEIICHHBIX BELIECTB B OCBETIICHHOMN JKUKOCTH.

Bausinue kucsiorHoctu pH cpeabl Ha (JIOTALMOHHOE YILIOTHEHHE AKTHBHOIO
Wia 4 ero 3(ppeKTUBHOCTH NMPHU UCMOJIb30BAHUN B KauecTBe (MIOKYJIAHTA
JJIS1 OCBETJICHUSI MOBEPXHOCTHBIX CTOYHBIX BojJ Cy= 43,3 mr/a

) SR 72 45 3,1 23 1,0

[oNR V2 SO 0 39,7 482 51,5 502

SR L S 0 1,5 15 1,5 15

SR v S 243 126 92 75 5.1
HpuMeanue. C() — KOHICHTpAauA B3BCHICHHBIX YaCTHUI] B PICXO,Z[HOﬁ CyCIICH-
3UH; C1 — KOHHOCHTpalusi aKTUBHOTO HJiIa B IICHHOM CJIOC, 06pa3y}OHI€MCH B pc-
3yJIbTATEC HaHOpHOI\/'I (bHOTaL[I/II/I B TCUCHUC 1 9, C2 — KOHHOCHTpAlHus aKTUBHOT'O

una B unoBoil cmecu; C; — KOHIIGHTpAITUS B3BEIICHHBIX YACTHIl B KHUIKOU (ba3e
OCJIE OCBETJICHUS U OTCTauBaHus B TeueHue 30 MUH.

BeiBoabl. [IpoBenens! necnenoBaHus 1o BIMSHUKO MAKPOOPraHU3MOB aK-
THUBHOTO MJIa HA HHTEHCU(HUKALIUIO MTPOLIECCAa OUUCTKU MPOU3BOACTBEHHBIX TO-
BEPXHOCTHBIX CTOYHBIX BOXA. IIpy yBenMUEHUM KOHLIEHTPALMU MHUKPO-
OpPraHU3MOB B CYCIICH3MM AKTMBHOI'O Hja BO3PACTAECT CKOPOCTb OCAXIECHUS
TBepJ0H (pa3bl U CTENEHb OCBETIIEHUS CTOUHBIX BOI.

OKCHEpUMEHTHI 10 YJAJICHHUIO YacTHUL] AJIOMHHMS, COAEpKAILUXCS B
MIPOM3BOJICTBEHHBIX CTOYHBIX BOJAX, MOKa3anu 3()(HEeKTUBHOCTH HUCIOJIB30-
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BaHHSA MHUKPOOPTaHU3MOB M30BITOUHOTO aKTUBHOTO WA ISl yJIaJIeHUs Me-
TaJUIOB, COACPIKAITUXCS B CTOUYHBIX BOJIaX BO B3BEIIICHHOM COCTOSIHUH.

[TpoBeneHbI MCCIICOBAHHUS HWCIOIL30BAHUS HM30BITOYHOTO AKTHBHOTO
WJa MPU OYUCTKE MPOU3BOJCTBEHHBIX CTOYHBIX BOJI MOCIE MBIThS aBTOMO-
Ousneil. YCTaHOBIIEHO, YTO MPHU 100aBIEHUU U3OBITOYHOTO AKTHBHOTO HIIa
KoHIeHTpauuei 42,7 r/1 23 PeKTUBHOCTh OCBETJICHUS BO3PACTAET C YBEIH-
YeHreM o0beMa J100aBJIEHHOT0 WA U IOCTUraeT MaKCUMyMa IIpH ero o0be-
Me 40 mit.

B cBs13u ¢ TeM, 4TO IS TPAHCTIOPTUPOBKU U30BITOYHOTO AaKTHBHOTO HJIa
HE0OXOUMO ero yIUIOTHEHHE, pa3padoTaH ammapar KOJOHHOTO THIIA JJIs
YIUIOTHEHHSI aKTUBHOTO MJIa HAMTOPHOU (prioTanuei.

HccnenoBaHo BIUSHUE KUCJIOTHOCTU cpebl HA 3PHEKTUBHOCTH OCBET-
JICHUS CTOYHBIX BOJA M (DJIOTAIMOHHOE YIUIOTHCHHWE aKTHBHOTrO mia. [Toka-
3aHO, YTO MpeaBapuTenbHoe monakucienue n1o pH = 1,5...2,0 He TonbKO
pe3Ko yayymaeT (IOTALMOHHOE CTYIIEHHE aKTHBHOTO HJa, HO U 3aMETHO
CHIDKAeT KOHIICHTPAIUIO 3arps3HeHui. TakuM oOpa3om, pe3yibTaTsl pado-
ThI MOKa3aJi BO3MOKHOCTh YACTUYHON YTHIM3AIIMH H30BITOYHOTO AKTHB-
HOTo mia, 00pa3yronierocst Npyu OMOJOTHYECKOW OYHCTKE CTOYHBIX BOJI, 32
CYET ero NpUMEHEHHUs B KauyecTBe OMOQIOKYISHTA JUIsi UHTEHCU(UKALUN
MPOIIECCOB OYUCTKH, a TAKXKe JUIsl YJaJCHUS METaUIOB, COJAEp AIIUXCS B
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJAX B JUCIIEPCHOM COCTOSHUH. DKOHOMH-
YEeCKUe 3aTpaThl MPH YTUIU3AlUU HW30BITOYHOTO aKTHUBHOTO HJIA CBSI3aHBI
TOJILKO C €r0 TPAaHCTIOPTUPOBKOIA.

ABTOpBI HacTosIIIEeld pabOThl HAJCIOTCS, YTO TOJYYEHHBIC PE3yJIbTaThl
WCTIOIh30BaHUS M30BITOYHOTO aKTMBHOTO WJla B KadecTBE OMODIOKyIsTHTA
MOMOT'YT XOT$ OBl YACTUYHO PEUIUTH MPOOJIEMY €ro yTUIH3aIUH.
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