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due to their design parameters.

To address these shortcomings needed mathematical modeling of physical processes, which clearly showed
the advantage of plate coolers in which air movement is organized along the vertical channels. Our proposed
mathematical model [1], tested for their adequacy, and assess the geometric and operating parameters of the
chiller based on the initial temperature and humidity values of the air environmént and targets. Based on the models
designed and manufactured units for air cooling [2], allowing to reduce its temperature in the range from 5 to 15°.
The relative humidity of the cooled air and the cooling capacity of the unit may be governed by regime parameters
of their work that the vast majority of cases allows to achieve their required values, allowing to form the required
parameters of the air environment of the room.
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PaspaboTaHa 6MOTeXHONOTMYECKas CXeMa OUNCTKM CTOUHbIX BOJ, 3arpA3HEHHbIX MWUHEepanbHbIMWU, MONYCUHTETH-
WECKVMM 1 CMHTETMUYECKMMM MaC/iaM1 Ha OCHOBE YNPaBNISEMOro NPUMEHEHUA OTCENEKTUPOBAHHbIX YrIeBoA0-
POJOKUCIAIOLNX MAKPOOPTaH3MOB CMeLinasibHO CO3AaHHOM ANs 3TOI Lenu CTPYMHO-OTCTOMHOM GMOpeKTope
HenpepbIBHOTO AeNCTBMA 1 paboTaloLas B UBMEHSIOLUMXCA YCNOBUAX CPefb.

KntoueBble cnoBa; 0TpaboTaHHbIe CMasoUHble Mac/a; 06e3BpeXMBaHme; CTPYMHO-OTCTOMHbIN 6MOpeKTOp; 61o-
TEXHONMOrMYecKasa Cxema; KOHCOpLMYM.

CenbCKOXO3AMCTBEHHasA 1 aBTOMOGUbHasH TeXHUKa NoTpednseT 60NbLLIOE KOMMYECTBO CMa30YHbIX Macer,
KOTOpble B MpoLiecce padoThbl YXyALWaoT CBON IKCN/yaTalNOHHbIE rokasaTenu u B pesysibTaTe CTaHOBATCA He-
NPUroAHbLIMM AJ11 MCMO/b30BaHNA MO NPAMOMY HasHauYeHWo (KosaneHko B. ., TypuanuHos B. E,, 1990 w ap.).
Hapnexallas pekynepauus uim yTunusaums ux ans pelieHna HapoAHOX03ANCTBEHHbIX 3aAa4 10 CErOAHsILLIHETO
[HS He paspa6oTaHbl. B cuny aTX W Apyrux NpU4uH OCHOBHOE KOMMYEeCTBO OTPaboTaHHbIX CMa304HbIX Macen
OTBOAWTCA B OKPY>XatoLLYyO NPUPOLHYIO Cpeay Hecs KOJIOCanNbHbI YPOH BOAHBIM M 3€MeJIbHbIM PECypcam.

WN3BecTHbI pasHooGpasHble CroCo6bl OUMCTKM MPOU3BOACTBEHHBIX CTOUHBIX BOA OT HedTH M OTPaboTaHHbIX
CMa30UHbIX Macen: 0TCTOM, GUNbTPaLMA, Koarynsums, GaoTaums 1 GUOXMMNYECKOE OKUCTIEHNE.

OfHWUM W3 NpUEMEMbIX MyTeil pelueHns AaHHON npo6nembl ABNAETCS pa3paboTKa TeXHONOTNYECKNX CXeM
FNy6OKOM OUMCTKN W [OOUMCTKM MacnoCOAEPXallnx CTOKOB, OCHOBAHHbIX Ha NPUMEHEHUN KOHCOpLYMa UK
accoumaLmi HehTEOKMCNAIOLLNX MAKPOOPraHn3MoB. IMEHHO MUKPOOPraHN3Mbl C 60/1bLUON NabUNbHOCTbIO Me-
Ta60n13Ma, NPeBpaLLaroT CNI0XKHble BELECTBA B CaMble NPOCTbIe COEANHEHMS, T.e. B H20,C0O2, H2.

Llenbto HacTosLLel paboTbl SBMJIOCH CO3AaHNUE NpUeMIEMoro 060pyA0oBaHNs, @ Ha ee OCHOBE TeXHOIornye-
CKOW CXeMbl TNYGOKO# OUMCTKM M JO04MNCTKY NPOM3BOACTBEHHBIX MACNIOCOACPXALUMX CTOMHbIX BOZ, C UCMOJIb30-
BaHWeM BHOBb BbIGPaHHOIO KOHCOPLMYMa Yr1eBOAOPOAOKNCTIAIOLLUX MUKPOOPTraHN3MOB (YOM).

McnbITaH CTPYHO-OTCTOMHbIA 6uopeakTop (COP) KONOHHOro TUNa BMOHTUPOBaHHbLIM CTPYWHbBIM 3/1eMEH-
TOM, 06eCreunBaloLMil pacnbifieHne CTOUHOM XMAKOCTU IO ANCMEPCTHOTO COCTOAHUA C o6pasoBaHueM 60nb-
LIOV NOBEPXHOCTU KOHTaKTa 3arpsiaHeHuii (nocTynatoleit co CTOALLEN XNAKOCTBIO), yHaCTBYIOLLMA B OUNCTKU
oAbl YOM.

B ouMCTKe MOABEp)KeHa CToYHasi BoAa TexHonosnuca AO «XuMrpag» r. KasaHb cnepytouiero cocrasa: XMK
630-2500 Mr/gM3, B ToM uucnie 02 B npeaenax 3-6 Mr/am3, cyMma HEOpraHU4ecKux dopm azota (NH-4, NO-3,
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NO-2) 50 mr, dpocdop (P205) - 10 Mr, HedTenpoayKTbl A0 250 Mr/aM3. CpeaHsa yncneHHocTe YOM Ha Bxoge B
COP ot 100x10-6—150x10-6 kn/cM3. Pexxum o4ncTkM cToKa B COP MpMHAT HEMpPEpbIBHbINA, AIMTE/IbHOCTb 6100~
kucnenuna 0,8; 1, 1,2; 1,4; 2; 3; 4 yaca.

Ha nepBom aTane paboTbl HaMu 6bIN10 BbIABMAEHO, YTO ONTMMasibHOe BpeMsi npebdbiBaHuaA cTokos COP npu-
6nuxaetes K 1,2-1,3 4., 4TO COOTBETCTBYET CKOPOCTU Nofauu CToUHOM Bogbl B COP 8-10 11/MUH.

BkntoyeHue B TexHOMOrnyeckyto cxeMy BToporo COP, coxpaHsas nocnefoBaTelbHOCTb NOCTYMNAEHUA CTOYHOM
XXUIKOCTH U3 NepBoMr BO BTOPYIO CTYMEHb U YBE/IMYEHWUSA BPEMEHU KOHTAKTa MUKPOOPraHU3MOB C OCTAaTOYHbIMU
yrneeogopoAamm (ocTaBLUMecsi HEOKUCIEHHBIMU B NepBoit cTyneHun) ot 0,5 A0 1 Yaca, C COXpaHeHWeM Tex Xe
rnapameTpoB OYUCTKM, CTEMNEHb 06e3BPEXMBAHUSA CTOMHOW XXUAKOCTM OT UCKOMOrO 3arpsisHeHus gocruraet 94-
96%. Mo CyTM 61OTeXHOMOrMYECKas CXeMa OYUCTKH, BKIOYAKOLLAA MEPBUYHYIO MOAFOTOBKY CTOMHOMN XMUAKOCTK
MexaHW4eCKUM crnoco6oM (c6op, OTCTOI OCBET/IEHWE) U fanee ynpasnsemas 6uoaectpykuus ¢ YOM B AByx cTy-
nensix COP (ckopocTb noToka 0,12-0,17 Mr/gm3, Temnepatypa 18-22 °C u gnutenbHoCTb Npebbisanma 1,5-2 yaca)
NO3BOMIAET OYMCTUTL OT YrNIeBOAOPOAOB HedTM 0 cCaHUTapHbIX HOpPM — 0,16 Mr/n, TO eCTb A0 HOPM 060POTHOIO
BOfoOCHabXeHus. B ycnoeusx AeduunTta NpecHon BoAbl, UCMOIb3YEMON B NPOM3BOACTBEHHOM rpoLecce TexHo-
nonuca AO «XuMmrpagy r. KasaHb, paspaboTaHHas GMOTEXHONOrMYecKas cXxeMa C UCMNOoMb30BaHUeM 6aKTepuarb-
HOro KoHcopLuyMa, obecrneynsaeT NOIHOTY peKynepaLuio 06paboTaHHbIX BOA B NpeanpusaTUu.
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USED LUBRICATION OIL IN THE WASTEWATER OF INDUSTRIAL
ENTERPRISES AND BIOTECHNOLOGY THEIR DISPOSAL
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The scheme developed by the biotechnological treatment of waste waters polluted with mineral, semi-synthetic
and synthetic oils on the basis of the managed application atzelektronik hydrocarbon-oxidizing microorganisms
specially created for this purpose, a jet-settling together, continuous, and working in a changing environment.

Key words: waste lubricating oil; disposal; jet-settling together; biotechnological scheme; a consortium.

Agricultural and automotive equipment consumes a large amount of lubricating oils that are in the process
impair their performance and result become unusable for its intended purpose (Kovalenko V. P, Turchaninov, V. E.,
1990, etc.). Proper recycling or disposal of them to solve economic problems until today has not been developed.
For these and other reasons, the basic amount of used lubricant oil is discharged into the environment carrying a
huge damage to water and land resources.

There are a variety of methods for purifying industrial waste water from oil and waste lubricating oil: sludge,
filtration, coagulation, flotation and biochemical oxidation.

One of the acceptable ways of solving this problem is the development of technological schemes of deep
cleaning and purification of oil-containing wastewater based on the use of consortium or Association of oil-oxidizing
microorganisms. It is the microorganisms with a high lability of metabolism, transform complex substances into
simple compounds, i.e. H20, CO2, H2.

The aim of this work was the establishment of the acceptable equipment, and on its basis the technological
scheme of deep purification and purification of oil-containing industrial waste water using newly selected
consortium of hydrocarbon-oxidizing microorganisms (HOM).

Tested jet-settling the bioreactor (JSB) column type mounted spray element for spraying waste liquid to
dispersing state with the formation of a large contact surface contamination (coming from the standing liquid),
involved in water purification HOM.

Cleaning exposed to waste water of AO Technopolis «<Himgrad», Kazan the following composition: COD 630-
2500 mg/dm3, including 02 in the range 3-6 mg/dm3, the amount of inorganic forms of nitrogen (NH-4, NO-3, NO-2)
50 mg, phosphorus (P205) - 10 mg, petroleum products up to 250 mg/dm3. The average number of HOM at the
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entrance to the JSB from 100x10-6-150x10-6 C/cm3. Mode drain cleaning in JSB adopted continuous, the duration
of the bio-oxidation 0.8; 1; 1.2; 1.4; 2; 3; 4 hours.
In the first phase of work we identified that the optimum time of stay of wastewater JSB approaching 1.210 1.3
h, which corresponds to the feed rate of the waste water in a JSB of 8-10 [/min.
The inclusion in the technological scheme of the JSB, keeping the sequence of receipt of the waste fluid from the first to
the second stage and increase the contact time of microorganisms with the residual hydrocarbons (the remaining unoxidized
in the first stage) from 0.5 to 1 hour, keeping the same treatment parameters, the degree of neutralization of the waste liquid
from the desired pollution reaches 94-96%. In fact biotechnological purification scheme, which includes the initial preparation
of sewage by mechanical means (collection, sludge clarification) and further controlled Biodegradability with the JSB in two
steps of HOM (flow rate of 0.12-0.17 mg/dm3, temperature 18-22 °C and the duration of stay 1.5-2 hours) allows you to clean
from the petroleum hydrocarbons to sanitary standards — 0.16 mg/I, that is, to norms of water recycling. The shortage of fresh
water used in the production process of AO Technopolis «Himgrad», Kazan, developed by the biotechnological scheme using
bacterial consortium, provides a complete recovery of the treated water in the plant.
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N3y4eH NpoLLecC OKUCTIEHNS YrNeBOA0POA0B B MOYBE C aspaLueit caTennuTHOM MelllanKoin-aapaTopoM. bbinu no-
Ny4eHbl AaHHbIE N0 MHAMUKE OKUCTIEHNS YrNeBOAOPOAOB B MOYBE NPU Pa3NNYHbBIX PeXMMAX NepemelinBanng i
3aTpaTaM SHEprum Ha NpoeejeHune npotecca.

KnioueBble cnoea: HedTesarpsisHeHus), Mellianka-aspaTop, 6uopeMefnaLms, NoYsbl, aspauus

N5 a3pO6HbIX MUKPOOPraHN3MOB OIHMM U3 BaXXHENLLMX (HaKTOPOB, BIUAIOLNX HA NX XKN3HEAEATE/IbHOCTD,
aBnsieTcA Kucnopog,. MpoLece ecTecCTBeHHOM asapalini NouBbl 06yCNoBMeH 0Cco601 NOPUCTO CTPYKTYPON Camon
MOYBbI 1 3aBMCUT OT BbICOTbI CNIOSt MOYBbI U B Gosiee ry6oKUX CNOAX 3aTPYAHEH.

[ns MHTeHcUdMKaLMK NPOLLECCOB, OCYLLECTB/IAOLWNXCS B X0A€ XXU3HeAeATENbHOCTH aspobHbIX MMKpOOpra-
HU3MOB, BO3MOXHO NMPUMEHEHMe NPUHYAUTENBHOM aspauuy noysbl. C aToi Lenbto pa3paboTaHbl cneynanbHble
npucnocobaeHus — MellanKu-aspaTopbl pas/fiMyHbiX TMNoB. polecc NpoBoAunN B 6uopeaKkTope OTKPbITOro
Tuna. HacbllLeHe NoYsbl KUCIIOPOAOM — adpaLys, MPOMCXOANT MpU NepeMellnBaHim C NOMOLLbIO MeLLAIKn-a3-
paTopa B OnpesAeneHHOM peXxuMe. BapbupoBaHve peXxMMoB No3BO/AET COKOHOMUTD SN1IEKTPOSHEPTUIO.

HenpepbIBHbIi PEXMM — UCTIO/Nb30BaHNE OAHOMO PeXMMa paboTbl Ha MPOTSHKEHNM BCEro npoLecca. WHTEpanTHbIN
— MPEpbIBUCTbIV PeXMM paboTbl, YepeoBaHNE PEXMMOB PaboTbi C 3ajaHHOM YaCcTOTOM Ha NMPOTSXKEHNM BCEro NpoLiecca.

WccnenoBanvch: — HEMpepbIBHbIN PEXUM aspuposaHus 8 Yacos; — 30 MMH aspuMpoBaHna — 30 MUH BbICTOS,
— 15 MUH aspupoBaHus — 45 MUH BbICTOS.

MoTeps 5PpHEKTUBHOCTM NOTPEBNEHNUs 3arpAsHUTeNs obycnosneHa HeJoCTaTOYHOW aspaluert n KUcnopoa-
HbIM rofioflaHneM 4acTv MUKpOdIopbl MOYBbI.

Takum 06pasoM, Heo6XoAUM MOAGOP PeXIME, NPK KOTOPOM MUHMMasIbHOE BpeMsi NepemMeLInBaHna obecrneuunt
npoBeaeHve npouecca 6es notepu atdekTNBHOCTY NOTPebAeHNs 3arpsAsHUTeNA. [py STOM HYXXHO NOMHWTB, 4TO B
MOMEHT MyCKa-0CTaHOBKM NPOMCXOAUT CKaYOK MOTPe6IeHUA 3/1EKTPOIHEPTNN. TO €CTh, PEXMM 30 MUWH paboTbl aspa-
Topa — 30 MUHYT BbICTOSA NOYBbI 6yAET IHEPreTUUECKM 60/1ee BbIrOAEH, YEM 5 MUH paboTbl aspaTopa — 5 M1H BbICTOS
MOYBbI, XOTS B TEYEHME Yaca COOTHOLLIEHNE BPEMEHN adPUPOBaHNA 1 BbICTOSA GyayT paBHb! B 060uX cnyyasnx.
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