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INPAKTUYHI PEKOMEHIAIII 10 PO3PAXYHKY KHCHEBOI'O PEXKUMY IIPH
BIOJIOTTYHOMY OYHUIIIEHHI CTIYHUX BO/J B AEPOTEHKAX 3 3AKPIIIVIEHUM
I 3BA’KEHUM BIOHEHO30M

Haseoeni npaxmuuni pexomenoayii 00 UKOPUCMAHHA 3ANPONOHOBAHUX paHiule Moolenell i Memoodig
PO3DAXYHKY KUCHEB020 pedCUMy npu Oi0NI02IYHOMY OYUWEHHI CMIYHUX 600 6I0 OpP2aHIYHUX 3a0pYyOHeHb 6
aepomeHKax-3miuy8auax 3i 36axcenum i sakpinieHum oioyernozom. OOIPYHMOBAHO HeOOXIOHI BUXIOHI napamempu i
Koegiyicumu, 3 BUKOPUCTNAHHAM ) PO3PAXYHKY NPUUHAMOL MeXHONI02IUHOI cxemMu, Npo8edeHo auaniz i OYiHKa no
3abe3neyennio KUCHeM npoyecy OYucmKu 8 00 'emi aepomenka-smiutysaua.

Knrwouosi cnosa: ouuwjenus cmiyHux 600, KUCHEBUN PedXCuM, aepomeHK-3Miulyeay, akmusHuil My, 3aKpiniena
biomaca (bionniska), kKoHyenmpayii 3a6pyOHeHs [ KUCHIO, UXIOHI napamempu, po3paxyHokK, OYiHKd, AHAI3.

IMocTanoBKka npodJieMu

B mpakTHili OYMINCHHS MiChKHX CTIYHHX BOJ
HalOlIbIe TOIUpPEHHsT Halyiu OloyoriuHi MeToau
ouniieHHs. KITaCHYHOI TEXHOJNOTTYHOK CXEMOI TaKoi
OYHCTKH € CHCTEMa CIIOPYJ, OCHOBHOIO CKJIAJIOBOIO SIKOT
€ Olopekarop-acpoTeHK. B aepoTeHKy BinOyBaeThCs
BIJTy4eHHS (0100KHCIIeHHS) COPOOBaHMX Ha IJIABAIOUNX
IUIACTIBISAX ~ aKTHBHOTO CKJIAIA€ThCS
MEepeBaAXKHO 3 3aBUCIIUX  YH

MyIy,  SIKi
MIKpOOpIaHi3MiB,
PO3YMHHHX Y BOJIi OpraHiuHux 3a6pynHens (O3).

OpHak icHYIOUI Ha OUIBIIOCTI OYHCHUX CIIOpYIaxX
KaHami3auii  TpaAMuiiHI  TexHosorii  0i0JOriYyHOTro
OUYHMIIEHHS B CY4YacCHHX YyMOBax He 3a0e3leuyroTh
e(peKTHBHE W HaJiifHe OYMIICHHS CTIYHUX BOJ. Tomy
aKTyaJbHUMH €  JIOCHI/DKCHHS, CHOPSMOBaHi  Ha
MIABUICHHS S(EKTHBHOCTI pPOOOTH aepoMHAMIYHUX
cropyz i oiep)KaHHs MAaTEMAaTHYHOTO OMHUCY TPOLECIB
OIOJIOTIYHOTO OYHINEHHSA CTIYHMX BOX. TUIBKH Ha
OCHOB1 OiNBII TOBHMX 1 JTOCKOHAIMX MAaTeMaTHYHHX
MOJIeNiell MOYKHA OJIepKaTH HaMiiHI IHKEHEPHI METOAM
PO3paxyHKy  KOHCTPYKTHBHHX 1  TEXHOJOTTYHHX
napameTpiB 0iopeakTopis.

AHaJii3 0CTaHHIX JOCHiZKeHb i myOikanii

Edextupricts BwirydeHHs O3 B aepoTeHKax,
0CO0JIMBO 3a OCTAHHIMM MIABMIIEHUMH BHMOTaMHU 0
skocTi oumiieHHs[1-3], MOXHAa 3HAYHO IIi/IBUIIUTH,
SIKIO TOPSIT 31 3BaKCHHM O1OICHO30M (aKTHBHUM
MyJIOM) 3a0€3MeYNTH BIAIITYBaHHS B 00°€Mi aepOTeHKA
JIOJJATKOBOTO 3aBaHTAXXCHHS y BHUIULAII PI3HHUX CITOK,
HacaloK 1 T. 1., Ha TIOBEpXHI SKHX YTBOPIETHCS
6101UTiBKA 3 BUCOKOIO KOHIIEHTPAIII€I0 MIKPOOPIaHi3MiB
[4-6]. Mexanism BunydeHHs O3 aKTHBHHM MYJIOM

I'PYHTOBHO JIOCII/DKEHI Ta HaBeJleHI 30KpeMa B poOoTax
[7-9].

OcobmuBocti BmmyderHs O3 MikpoopraHi3Mamu
OIOILUTIBKM  30KpeMa IMOJSraloTh B HEOOXIZHOCTI
JIOAATKOBOTO BPaxyBaHHS IPH OYHUIIECHI MacOIEpeHOCY
03. lyxe BaXJIMBUM TaKOX € BpaxyBaHHs KHCHIO B
OlomiiBui 1 uYepe3 NOTPaHUYHMUN LIAp PIAMHH, SIKHA
YTBOPIOETHCSI Ha TOBEPXHi OIOIUTIBKH, OCOOJIMBOCTI
(¢opMyBaHHS AaKTUBHOI YAaCTHHU OIOIDTIBKHA IO BHCOTI
[10,11].

Jdns oniHKM 1 aHaji3y KHCHEBOTO pEXHMY B
aepoTeHKaX-3MilllyBayax i aepoTeHKax-BUTHCKyBayax 3
BpaxyBaHHSM OCOONMBOCTEH TMmomadi 1 CIIOKUBaHHS
KACHIO 3BXEHHUM 1  3aKpilUIcHUM  Oi0I[CHO30M
moOyIoBaHI MaTeMaTH4YHI MOJENi, SKi 3BOMATHCS [0
peamizamii  BIONOBIAHHX  pIBHIHH  MaTepiaJbHOTO
OanmaHCy 3amMCAaHUX BiIHOCHO KOHIEHTpAlid KHCHIO
[12-14]. B pesymbprari peamizamii 1mux Mozeneit
3alpONIOHOBAaHI  METOAM  PO3PaXxyHKY IapaMeTpiB
KHCHEBOTO PEXHUMY IS PI3HUX TEXHOJIOTIYHUX CXEM B
3aJIe)KHOCTI Bij pO3TanTyBaHHS €JIEMEHTIB
3aBaHTaXEHHs B 00’eMi (IJIOMIi) aepOoTeHKa, HasIBHOCTI
YM BIJCYTHOCTI HOTO Ha OKpEMHX IUISHKaX aepoTeHKa
[13].

B po6ori [15] HaBeeHa MaTeMaTHYHa MOJIEIb, 1110
JI03BOJISIE OTPUMATH IH)KCHEPHY METOANKY PO3PaxyHKY
nporiecy Oi0JOTIYHOTO OYHWIIEHHSI B aepOTEHKAaX-
3MiIIyBayax 3 3aKpilNICHUM 1 3BaKCHUM O10IIEHO30M 3
ypaxyBaHHSM KHCHEBOTO PEKHMY.

BaxnuBuM mUTaHHAM, BiJg BHUPIMICHHS SKOTO
3aJIOKUTh OJAEP)KAaHHS JIOCTOBIPHUX pPE3YNbTaTIB €
OLliHKAa BIUIMBY pi3HUX (aKToOpiB 1 OOIPyHTOBAHICTh
HANOLIBII AOIIFHOTO TEXHOJIOTIYHOTO PEKUMY POOOTH
OYHCHHX CIOPY/I.
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DopMyJII0BAHHS METH CTATTi

Meroto craTTi € DLIOCTpamis Ha KOHKPETHHX
NpUKIagax  pPO3PaxyHKy  METOAUKH  BH3HAYCHHS
OCHOBHHX ITapaMeTpPiB CXEMHU aepOTeHKa-3MilTyBada 3i
3BaXEHUM 1 3akpituileHuM Oioneno3om. lle nosBossie
MPOCTEXKUTH  TOCHIAOBHICT, 1  XiA  BHKOHaHHA
pO3paxyHKiB, Ha OCHOBI pO3IIIHYTHX BapiaHTIB
OLIHUTH BIUIMB PI3HUX (aKTOpiB 1 OOIPYHTYBaTH
HAMOUIBII JONUIBHUI TEXHOJOTIYHHHA PEXUM POOOTH
OYHCHHUX CIIOPYII.

BuxkJiag ocHOBHOro martepianiy

B pobGoTi HaBemeHi poO3paxyHKH IapaMeTpiB
KHCHEBOTO pEXHMY B  aepOTEHKy-3MimlyBaui  3i
3BXEHUM 1 3aKpiluileHMM OIiOLEHO30M 1 IpoBeleHa
OIliHKA Pi3HMUX (MOXKIIMBHX) MapaMeTpiB i TEXHOJOTiiH
¢opMyBaHHS B IUHaMINi KHCHEBOTO pexumy. [lpu
OMY PO3IIISHYTa HAWOLIBII JOIIbHA 3 MPAKTHYHOL
TOYKM 30pY TEXHOJOIYHAa CXeMa OYUCTKH, sIKa
BIZINIOBi/la€ Cy4acHUM BUMOTaM 3a0€3IEeYECHHS BHCOKOTO
crynens: ountueHss (puc.l) [13,16]. B upomy Bunaaxy
ACPOTEHK-3MIIIyBay CKJIAQNAETBCS 13 JIBOX YaCTHH
(peaxTopiB 1 i 2), mpu ibOMY B peakTopi | BHIydCHHS
O3 BigOyBaeThCs 32 pPaXyHOK 3BAKCHOTO OiOIEHO3Y
(akTHBHOrO Myiy), TOOTO TpAIfO€ SK 3BUYANHUIA
aepoTEHK-3MilIyBad, a B peakropi 2 BwrydeHHs O3
BiMOyBa€ThCSA 3a PaXyHOK 3aKpIIUICHOTO Oi0IEHO3Y
(OioruTiBKOIO) Ha BCTAQHOBJIEHOMY TYT 3aBaHTa)KEHHI.
3a3HauMMo, 110 B 000X YaCTHHAX aepOTeHKAa PeaKTOpH
MIPAIFOIOTH SIK peakTopu-3MimryBadi. Tak sk B peakTop |

JOBXHWHOIO Il 6€3HOCGP€HHLO nocrynae CTiYuHA BO/Ja,

sKa Ma€ 3HauHy MOYaTKOBY KOHIEHTpalilo, To Oyre
JouinsHuM BuirydeHHs O3 B peaktopi 1 akTHBHUM
MYJIOM TIPUHHSATH 33 PEaKIi€0 HyJIbLOBOTO MOPSIKY, a B

peakTopi 2 JOBXKHHOIO |2, B SIKOMY (DaKTU4HO

BiIOYBA€TBCSA TOOYHCTKA CTIYHOI BOIH, 32 PEAKINE0
mepuioro mopsiaky. Tum Oinbie, MO0 B ICHYHOUYHX
TPAIUI[IHHAX aePOTCHKAX JOOYHCTKY BHKOHATH HAITO
CKIIQAHO 1 HeekoHoMiuHO. Tak SK B 3arajibHHUX
PIBHSHHSIX peakuiii  [14,16]
ch <<C, Kmac << Ca , TO ISl KUCHIO B NMPAKTUUYHUX

IIBUIKOCTEH MaeMo

po3paxyHKax MOXKHa INPUHHATH, 110 OKHCJICHHS
BiIOYBA€TbCSA 3a PEAKI€I0 HYIHOBOTO IMOPSAAKY B
OilomuiBIi 1 B aepoTeHKY. TakuM YHMHOM, IS PEaKIliid,

MIPUHMAIOYX B 3araJIbHUX PIBHAHHIX . = C ~1
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Puc.1. TexHomoriyaa cxemMa aepoTeHKa-3MilTyBaya 3
PO3TaIIOBaHUM B PEaKTOpe 2 3aKpilIeHUM Oi0LIEHO30M

Buxopucrtanus 3aIPONOHOBAHOL METOJIUKH
pO3paxyHKy  TEXHOJIOT'IYHOI ~ CXeMH  aepOTEeHKa-
3MilllyBaya 31 3BaXXCHUM 1 3aKpiIlVICHUM Oi0ILIEHO30M
HPOLTIOCTPYEMO Ha KOHKPETHUX HpHUKIagax
PO3paxyHKy, SKi JIO3BOJISIIOTD MIPOCTEKUTH
MOCHIZIOBHICT, 1 XiA 11 BUKOHaHHS 1 Ha OCHOBI

PO3TIIHYTHX Pi3HUX BapiaHTIB OLIHUTH BIUIMB Pi3HHUX
¢dakTopiB 1 OOIpyHTYBaTH HaWOUIBII  JOIITHHUIHA
TEXHOJIOTIYHHH PEXXUM POOOTH OUHUCHUX CIIOPY/I.
CriyHa BOJa  KOHILEHTPALI€  PO3YMHEHUX
OpraHiuHUX 3a0pyIHCHb Lao MOCTYMAE B aepOTEHK

(peaxrop 1) (puc.1), B skomy 3riguo [12, 16] HeoOxiaHO

BU3HAYUTH TPUBAIICTh aeparii Tal , ska Oyne

3abe3neuyBaTu OYHILIEHHS CTIYHHUX BOJI o

KOHIICHTpAIIi{ Lal [Ipy wpomy Haramaemo, 110

BuitydeHHs: O3 B peaktopi 1 BiOyBaeTbCs aKTUBHHM
MYJIOM 33  pEakKUi€ld  HYIbOBOIO  MOPSOKY 3
BpaxyBaHHSM BHJIUICHHUX PEYOBHH IIPH BiIMHUpaHHI
(posmazny) Oyae MaTh BUTIISAT,

alzﬂ, , = Fma )
Wy, — bal Xay Y
Jna OPUMHATUX BHXITHUX napaMmeTpiB
Xa1 =1000 - XCK_, Mmaxa, = 6 H06a’1’
b
-1
bal =0,01rox -, Y_ -0,64 mr XCK |
b mr XCK
; XCK
Ilpm) _15oMEXCK L, _goMI XCK
° b ! 1
L, = 30% no ¢opmyni (5) BixnoBigHO
1
JI

onepxumo T, =2,85rox, T, =3,43rox.
PO3paxyHKH KOHIEHTpalii KHCHIO Cal, B

peaktopi 1 BHKOHyemo 3rimHo [15], me mpuitmMaemo

0,=095,  B,=095 ¢ —10MO:,

I
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OcTaHHIM YacoM IpPOBEACHI 3HAYHI TOCIIIKCHHS
KHCHEBOTO pPEXHMY IpH OYHCTLI CTIYHMX BOJA B
aepoTeHKaxX BiI 3a0pyOHEHb PI3HOTO TOXOIKEHHS,
BUWIIyYEHHS! SIKMX BiNOyBa€Tbcsi Ha OCHOBI IIpoOLECY
okucieHHs. Tak Tpu OYMCTHI CTIYHUX BOA 3
BHKOPHUCTAHHAM BimomMux Mmoxenedr ASM1, ASM2 i
ASM3 opepkxaHi WiKaBi pe3yNbTaTH MO0 BH3HAYCHHIO
CTyIICHS OYHCTKHU Bifl pi3HUX 3a0pyaHeHb, 30kpema O3
B 3aJNCKHOCTI Big peakmii OKHCIEHHI 1 dacy
rigpaBnivHoi 3aTpuMKH (dacy aepariii) [14].

B pobori [17] Ha migcTaBi TEOPETUYHHX 1
eKCIIEPUMEHTAIbHUX  JOCHi/KeHb  BuiydenHs O3
aKTHBHUM MYJIOM B a€pOTEHKY-3MIiIlyBadi MpH Pi3HHX
3HAUEHHSX HaBaHTaXeHb 1 KOHUeHTpawii O3 nocraTHs
KOHLICHTpAIlisl KHCHIO Juisi 3a0e3ledyeHHs Mpolecy
OKHCIIEHHS B aepOTeHKY NOTpiOHa Jech B Mexax

MrO : .

C,=4,5-50—=2- B pobori [18] wH=HaBenewi
1

pe3ynbTaTu TCOPETHYHHUX  JIOCTIKCHb OYHUCTKHU

aKTUBHUM MYJIOM Ha OCHOBI peaii3auii MaTeMaTHYHUX
MoJjiesield B OLIBII CTPOTil IIOCTAHOBII, SIKi CB1T4aTh PO
Te, W0 I JOCTaTHBOIO 3a0e3MedeHHs MpoLecy
JOCTaTHbO HiITpUMYBaTH
mrO,

BHJTyYEHHS 03

KOHILIEHTPALIII0 KHCHIO JIECh B MeXax C,=5,0
)

YactkoBo oummieHa B peakTtopi | cTiuHa BoJa
MOCTYTIa€ Ha JOOYHCTKY B pPEakTOp 2 aepoTeHKa, e
Haragaemo BuiaydeHHS O3  BimOyBaeThCs  TUTBKH
3aKPITUICHOI0 010MACOI0 PEAKIIIEI0 MEPIIOrO MOPSIKY, a
peaxIiist OKHWCICHHA BiAOyBaeThCI 3a  pPEAKIIEI0
HYJBOBOTO TOPSAKY 3TiAHO NpUHHATHX piBHAHB (1) i
(2). B upomy Bumanky Juisi BH3HAY€HHS TPHBAJIOCTI

aeparrii TZ’ ska Oynme 3a0e3medyBaTH OYHIICHHS
CTIYHUX BOJ BIIOBITHO JO KOHICHTpAIii La 3T1IHO
2

[16] micmst mesikux MEepeTBOPEHb OJEPKHMO HACTYITHE
PIBHSHHS

P _ Lal B Laz roj (6)
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Jus po3paxyHKiB 10 piBHAHHIO (6) mpuitMaeMo

2
K, =005 wror, F, =300>,5,=200
2 M

MKM= 2,0-10_4 M, i, =0,11"0I[71,
Y = 015ﬂ1 )(2 zloﬂ, Km =20 mr/m,
r XCK I -
bCz =0,006rox ", D, =20 -10°m° /o,
Lal _50 mr XCK 7 Laz _10 mr XCK _
JI JI

3aieXHICTh Uil BU3HAYCHHS  KOHICHTpAIlii

3a0py/JHCHh Ha 30BHIIIHIA TOBEPXHI  OIOMJIIBKH,

chopMoBaHiii Ha TMIOCKIA IIacTUHI 3rigHo [19] Mmae
BUTJISIT

Ls  =AL, . @)

8;-0
Jlis BU3HaYeHHS MapameTpa zAx2 B poboTi [19]
rpadik
A2 If((l)z,}\,z) (puc.2), ne B AaHOMY BHUIIAJIKY

o0yRoBaHO PO3paxyHKOBHI

NPUHHATO

b, = 2\/0‘52 ,
Yk
D

B pesynpraTi BHKOHaHMX  pO3paxyHKiB 3
BUKOpHCTaHHAM poboTu[15] i dopmysu (6) omepximo

A=0,8, Lsz:o =8,5wmr/x, L% =39
L, =6,2 mr/n, T, =1,8rox.

MT/,

Po3paxyHOK mnapaMeTpiB KHCHEBOTO pEXHMY B
peakTopi 2 3 3akpiluleHMM O0i10II€HO30M BHKOHYEMO
srimHo [15]. Haragaemo, 1o 3a0e3rnedyeHHs KHCHEM
BruurydeHHs: O3 B OilOIUTIBII BiOYBaeThCS 3a peakIli€lo
HYJIBOBOT'O MOPSIJIKY 3T1THO piBHSHHA (3).

177



Komynanvne zocnooapcmeo micm, 2019, mom 1, eunyck 147

ISSN 2522-1809 (Print); ISSN 2522-1817 (Online)

Ls,

La,

09

4y

08
07

06

0.8

05
04
03
02
01
0,0

00 1,0 2,0 3,0 40 50 6,0 7,0 80 9,0 @

Puc.2. I'paciku 111 BU3HAUEHHS TapaMeTpa

Az :f(d)zv}"z)

3HaueHHS KOHLEHTpalil KUCHIO Ha 30BHIIIHIN

MOBepxHi  GioruTiBKM Bu3Hagaemo 3rigHo [15], me
rO rO
npuiivacyo o, = 0,6—2—, o, =1,42—2—
2 rXCK 2 rXCK
, a TaKOXK BU3HAYa€MO napameTp
W, :461Mr02£ i KOHIEHTPALLI0
2 I TOX&
mrO
C, =C, —0,615—2.
2 2 J-I

Po3paxyHKkH KOHIIGHTpalii KHCHIO Ca2 B

peakropi 2 BukoHyemo 3rigHo [15], ne npuiimaemo

0,=095, B,=095 cC, =10M°2,
! 1
me0, .
Cal =28—=%, KCZ =0,15w/ron npu pizHux
J
3HAauCHHAX  HapaMeTrpa Kcza,2 =10rog * i

KC232 = 151“0,[[_1. Jlns BunmanKy Kcza,2 =10rox*

MaEeMOo C =6,5Mr02, a

ap I

JUIS  BHIAAKY

K, a, =15rox " maemo C,= 7,5Mroz :

JI
3riIHO  HaBeIEHUX KPHUTEpiiB
mrO
=6,5 :

z=0

Takum guHOM,

oJiepKaHa KOHIIEHTPALis KUCHIO C6
JI
Oyne JmoCTaTHBOIO 1 He Oyne JMITyBaTH Ipolec
puwiydeHHss O3 3a0pyaHeHb B OiomBII TO BCiil i
TOBIIHHI.

B po6orti [20] B pe3ynbTati pillicHHS YHUCEIIbHUMHU
MeTOJaMH OibII 3aTajbHUX PiBHAHB BHITydeHHA O3 3
KHCHEeM OynHM onep)KaHi Taki I'paHWYHI KOHIEHTpalii
KHCHIO, sIKI HE OYAyTh JIMITYBaTu INpOLEC BHIYYEHHS
O3 B peakTtopi 3 TOBHHUM NEpEMIIIyBaHHAM i3

3aKpinneHor Oiomniskoro. Tak npu L, = 35%
I
, c —g3M O 8, =500 MKM,

a

I

Sp =50 MKM onepsxani taxi snasenns L i C 1o

TOBLIMHI GiommiBku Z (Tabi.l).

Tabmuus 1

3Ha4YeHHS KOHIICHTPAIIii LiC no TOBILMHI
OIOILIIBKH Z

Z, MKkm 0 | 100 | 200 | 300 | 400 | 500
XCK
L M XCK e 150 | 70 | 40 | 23 | 2,0
Jl
c.M9% | eg 5235201410
Jl

OpepkaHi TEOpETHYHI pPE3yNbTaTH CIIBIAAAIOThH
3 IOCIITHUMHA maammu  [20]. KpiMm Toro mpwm
MIPOBEJCHHI MOPIBHILHOTO aHalli3y BCTAHOBJICHO, ILO
BOHH IIJIKOM BiJIIOBIIAIOTh pe3yJIbTaTaM, BU3HAYEHUM
TI0 3aIPONIOHOBAHI METOANIII PO3PAXYHKY.

BucHOBKH i nepcrneKTUBH NMOAATbIIMX
JOCTIJKeHb

3anporoHOBaHa METOJMKA PO3PAXYHKY KHCHEBOTO
pexuMy 1 HaBeIeHI MpPaKTHYHI peKOMeHmamii mo 1l
BUKOPUCTAHHS JTO3BOJISIIOTH OOIPYHTYBaTH HaWOUIBII
JOLITBHANA DPEXHUM 3a0e3NeueHHs] KHUCHEM IIpOLECiB
610JIOTIYHOTO OYMIIECHHS CTIYHHUX BOJA Ha aepOTCHKAX-
3MilllyBayax 3i 3Ba)KEHUM 1 3aKpilUIeHHM OiOLEeHO30M i
ouiHuTH e(deKTUBHICTh BuiydeHHs O3 3a paxyHOK
BIIPOBA/KCHHS 3aKPIIUIEHOTO OI10MEHO03y Y BHIIIAIL
010TUTIBKH 3 BEJIUKOIO KOHIICHTPAIII€I0 MIKPOOPTaHi3MiB.

B mojganpmmMx  JIOCHIDKEHHSX — IUIAHYETHCS
pO3pOOHMTH  IHXXEHEPHY  METOAUKY  PO3PaxyHKy
ACPOTEHKIB-BUTHCKYBAYiB 31 3BXCHHUM 1 3aKPIIUICHIM
010LIEHO30M.
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PRACTICAL RECOMMENDATIONS TO OXYGEN CALCULATIONMODES FOR BIOLOGICAL
STRAIN WATER TREATMENTIN AEROTHENES WITH CLOSED AND REFERRING BIOECENOSIS
A. Oleynik!, T.Airapetian?
L Institute of Hydromechanics of the NAS of Ukraine, Ukraine
20.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The most widely used biological methods of urban wastewater treatment, based on the use of the ability of
microorganisms to oxidize organic pollution. The process of biological purification from pollutants occurs in
aerotanks at direct contact of sewage with microorganisms of active sludge in the presence of an appropriate
amount of dissolved oxygen. The effectiveness of removing contaminants in aerotanks can be greatly enhanced by
the installation of additional loading (nets, nozzles, etc.), on the surface of which a biofilm with a high
concentration of microorganisms is formed. In this case, the immobilized biocenose works simultaneously with the
weighted volume of the building (active sludge). To organize an effective process of oxidation to aeration systems, it
is necessary to provide such an oxygen regime in a reactor, in which the rate of biological purification should not
be limited by the amount of oxygen contained in the reactor.

Examples of calculation of parameters of oxygen regime in aerotank-mixers with weighted and fixed
biocenosis are given, an estimation of influence of various parameters is carried out. Considered the most expedient
from a practical point of view technological scheme of wastewater treatment. The aerotank-mixer consists of two
parts (reactor 1 and 2), while in the reactor 1, the removal of organic contaminants occurs due to weighted
biocenosis (active sludge), that is, as in the usual aerotank-mixers, and in rector 2, the removal of organic
contamination occurs at the expense of enshrined in the loading biocenose (biofilm).

The proposed method for calculating the oxygen regime in aerotank-mixers with fixed and weighted
biocenosis. It is believed that the oxidation of pollution by an active sludge occurs in a zero-order reaction, and a
biofilm is a reaction of the first order. The influence of limiting factors on concentration of dissolved oxygen and
organic pollutants is estimated. The practical recommendations for its use are given, which allow to substantiate the
most expedient mode of oxygen maintenance of biological purification processes in structures of advanced design
and to evaluate the efficiency of application of additional loading with high concentrations of microorganisms on its
surface.

Keywords: wastewater treatment, oxygen regime, aerotank mixer, active sludge, fixed biomass (biofilm),
concentration of pollutants and oxygen, initial parameters, calculation, evaluation, analysis.
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