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TEOPETUYECKUE U DKCNEPUMEHTAJIbHbIE
UCCNIIEAOBAHUSA MPOLECCOB OYNCTKU HEDPTAHDLIX
CTO4HbIX BOJ, CUHEPTETUMECKOM CMECLIO

Teopemuueckue uccae008aHuUs NPOUECCO8 OHUCMKU HEPMAHBIX CHOUHBIX 600 OM PA3AUYHBIX NPUMeCcell H0360AUAU YCMAHO-
8UMb OCHOBHOU MEXAHU3M, C8A3AHHDBLI C 00PA308AHUEM KOARYAAUUOHHBIX CIMPYKMYP U a2pe2amos ¢ NOCAeOVIOUUM UX 0Caic-
OeHuem U paccaoenuem, NPUBOOAUWUM K HAPYUWIEHUIO a2pe2amHuoll U KUHemu4eckoil ycmouuusocmu cpedvl. OOHapysceHo, umo
bonee enyboKuil npoyecc Koazyaayuu npueooum K paspyuenuro npocaoex cpedbl Mexcdy 4acmuyamu U ux HenocpeocmeeHHo-
MY KOHMAaKmMy, 6 pe3yavmame 4e2o 00pasyiomes Jcecmrie azpeeamol (hpaKmanvHoll CmpyKmypol U3 meepobix 4acmuy, U ac-
Panbmo-cmMoaUCmbIX 8eUleCma, UH020a 8 8ude XA0Nbe6 6 CMouHol 600e. B pesyivmame koazyasyuu uacmuy, ¢ mypoyieHmHom
NOMOKe UX YUCA0 YMEHbULACMCL, XOMSL PA3MeDPbl pacmym naoms 00 pasmepog azpecamos. Ommeuero, 4mo o6pazosanue Koa-
YAAUUOHHBIX CIPYKIYP ABASIEMCSL NOAONCUMENLHBIM PAKMOPOM 0415 PA30eNeHUs. U PACCAOEHUs MEepaoll (ha3bl Om HCUOKOIL C
Yenblo OHUCMKU CIOUHbIX 800. HI3yUueHbl 603MONCHOCNU UCNOAb306AHUS CUHEPeeMUUECK Ol cMeCl (2auleHas U38ecmb U XA0pHoe
JIcene30) ¢ Ueavlo YCKoperus 00pazoeanus KoazyasiyUoHHbIX CIMPYKmyp 045 04UCMKU He(MAHbIX CIOYHbIX 600. JKchepumet-
ManbHble UCCAe008aHUS NOKA3AAU IPPHEeKMUBHOCb UCNOAB308AHUS MAKOU CMeCU 045 O4UCMKU CIOUHbIX 800 0M Heghmenpo-
dykmoe u uacmuy, meepoolii gpasvl. Ilpu uHmencu8HoM nepemeuusanu 3moii cmecu 6 meuanke ¢ uacmomoll epauwenus: 1500 —
2000 mun~" docmueaemces uzomponHas mypoyaeHmHOCMb, KOMOpAs NOAOJICUMEAbHO AU HA KOAYAAUUIO U A2pe2uposa-
Hue wacmuy,. Boiaeaeno, umo Haubonee npuemaemble Koauuecmea eauieHoll uzeecmu cocmasasaiom 1,0 e u xaopuda xnceneza
0,06 cm’, cnocobcmayioujue KavecmeeHHol Koazyaayuu u ocaxcoenuro wacmuy. Ha ocnose epanuumvix ycaosuil neperoca
Maccvl npednodceHvl KuHemuyeckue mooeau 045 pactema Koauvecmea no2A0ueHHOI cMecu U OUeHeH KUHemu4ecKuil napa-
memp. Tloayuennvie pezyabmamol NPOGEOeHHbIX HKCNEPUMEHMO8 CUCMENbCIMBYION, YO C POCHOM KOHUCHMPAYUU Deazet-
Moe cmounas 600a 3hheKkmuero ouuaemcs om npumeceil U CMaHo8UMcs noumu npo3pauynoil. Hcnoavzosanue cunepeemu-
YecKoll cMecu 8 npoyecce OHUCMKU CIMOUHbIX 600 0M NpuUMecy co30aem Yca08uUs 00pa3oeanus 601ee NPOHUHbIX CMPYKMYp de-
peaamog, CKAOHHbIX K CAMONPOU3BOABHOMY 0CANCOCHUIO.

Katouesbie cnroea: acpecamol, eauieHas uzgecms, UOPOAU3, KOAYAAUUS, MOOeAb, He(hmAHAS CMOUHAs 800a, Hegmen-
POOYKmbL, ocadicoerue, Hepeusi OUCCUNAYUL, XA0PHOE Jcenes3o0.
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TEOPETHUYHI TA EKCITEPUMEHTAJIbHI JOCITIAXKEHHS MPOLECIB OYNCTKHU HA®TOBUX
CTIHHMUX BOA CMHEPTETMYHOIO CYMILIIIIO

TeopeTnuHi HOCTiIXKEHHS IIPOLECiB OUMUIIEHH I HADTOBUX CTIYHUX BOJ BiJl pi3HUX TOMIIIIOK JO3BOJMJIM BCTAaHO-
BUTHU OCHOBHMIA MEXaHi3M, OB'SI3aHUIA 3 YTBOPEHHSIM KOaryJsiliiHUX CTPYKTYp i arperatTiB 3 MoAaJIbIINM iX oca-
IXKEHHSIM i po31IapyBaHH M, 1110 TPU3BOIMUTH 10 MOPYLIEHH arperaTHoi i KIHeTUYHOI CTilKOCTi cepenoBuuia. Bu-
SIBJIEHO, 1110 OiJIbII TIMOOKMI Mpolec KoaryJslii IpU3BOAMTh 10 pyUHYBaHHS MPOIIAPKiB CEpeaoBuUIla MixX Jyac-
TUHKaMM i iX 0Ge3rocepeHbOMY KOHTAKTy, B pe3yJbTaTi YOr0 YTBOPIOITHCS KOPCTKi arperaTu (ppakTaibHOI
CTPYKTYPH 3 TBEPAMX YaCTUHOK i achajibTO-CMOJMCTUX PEYOBUH, iHOMI y BUTJISIAI TUIACTIBIIB B CTi4Hii Bomi. B
pe3yabTaTi KoaryJIsiii 9aCTUHOK B TYPOYJIEHTHOMY ITOTOIIi 1X YMCJI0 3MEHIITYEThCS, X04a pO3MipH 3pOCTAIOTh ak 10
po3MipiB arperatiB. BijgzHaueHo, 1110 OCBiTa KOAryJsiiiHUX CTPYKTYP € MO3UTUBHUM (DaKTOPOM JIJIsI TTOIITY i po3-
1rapyBaHHS TBepaoi a3y BiJ pigKoi 3 METOIO OUMIIEHHS CTIYHUX BOA. BUBYEHO MOXIMBOCTI BUKOPUCTAHHS CU-
HEepreTUYHOI cyMillli (ralieHe BarmHo i XJIOpHe 3a1i30) 3 METOI0 MPUCKOPEHH ST YTBOPEHH ST KOATYJISILiHHUX CTPYKTYP
IJISI OYUIIIEHHST HaTOBUX CTIYHUX Bof. EkcriepMeHTaIbHi JOCTiIKEeHH S TTOKa3aau e(eKTUBHICTh BUKOPUCTaH-
H$I TaKOI CyMilIlli AJIsT OYMILEHHS CTIYHMX BOJ Bil Ha(TOIPOMYKTIiB i YaCTMHOK TBepAoi ¢asu. [1pu iHTeHCcuBHOMY
nepeMilnryBaHHi i€l cyminri B Mimarii 3 vactoToro odepranas 1500 — 2000 xB~! mocsaraetbcs i30TpornHa TypOy-
JICHTHICTb, sIKa TO3UTUBHO BIJIMBAE HA KOATYJISIIi10 i arperyBaHHSI YaCTUHOK. BUSIBJICHO, 1110 HAOiIbIIT TPUIAHSIT-
Hi KinpKoCTi ramreHoro BamHa 1,0 T i xiopuay 3aniza 0,06 cMm3, 110 CIIPUSTIOTH SIKICHIM Koarysilii i ocaakeHHIO
yacTUHOK. Ha ocHOBI rpaHMYHUX YMOB TIepEHOCY MacH 3aIlpONOHOBaHI KiHETMYHI MOAEII Il pO3paXyHKY KiJlb-
KOCTi MOTJIMHEHOT CyMillli i OlliHeHU 1 KiHeTUYHUH TapaMeTp. OTpuMaHi pe3ybTaTu MPOBEIEHUX EKCITIEPUMEHTIB
CBiT4aTh, IIO 3 POCTOM KOHIIEHTpAaIlil peareHTiB CTiYHa BoJa e(DEKTUBHO OYMINAETHCS BiJl JOMIIIIOK i cTae Maiixke
npo30por0. BUKoprcTaHHS CMHEPreTUYHOIL CYyMIIlli B IIPOLIECi OUMIIEHHS CTIYHUX BOJ BiJl JOMIIIIOK CTBOPIOE YMOBU
IIJIsI yTBOPEHHSI OiJIBII CTIMKMX CTPYKTYP arperaTiB, CXUJIbHUX OO BiJIbHOTO OCaIKCHHSI.

Kawuoei croea: aepecamu, eauleHe 6anto, 2ioponis, Koazyasyis, mooens, Haghmosa cmiyHa 600a, HAmMonpooykmu,
0CaodceHHs, eHepeis Oucunayii, Xa0pHe 3ani30.
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THEORETICAL ASPECTS AND EXPERIMENTAL STUDIES OF THE PROCESSES
CLEARING OILY WASTEWATER WITH SYNERGETIC MIXTURE

Theoretical studies of oily waste water treatment processes from various impurities allowed establishing the main
mechanism related to the formation of coagulation structures and aggregates with their subsequent deposition and strati-
fication which lead to disruption of aggregate and kinetic stability of the medium. It has been found that a deeper coagu-
lation process causes the destruction of the media interlayers between the particles and their direct contact, resulting in
solid aggregates of fractal structure from solid particles and asphaltene-resin substances, sometimes as flakes in waste
water.As a result of coagulation of particles in turbulent flow, their numbers decrease, though the sizes grow up to the
sizes of aggregates. It is noted that the formation of coagulation structures is a positive factor for the separation and
stratification of a solid phase from a liquid phase for the treatment of waste waters. The possibilities of using a synergetic
mixture (slaked lime and chlorine iron) to accelerate the formation of coagulation structures for oil waste water treatment
are considered. Experimental studies have shown the effectiveness of using such mixture for the treatment of waste waters
from oil products and particles of solid phase. With intensive stirring of this mixture in the mixer with rotation frequency
of 1500 — 2000 min~! the isotropic turbulence, which positively effectson the processes of coagulation and aggregation of
particles, is achieved. Experimental studies show that the most acceptable quantity of slaked lime is 1.0 g and of iron
chloride is 0.06 mL which promote the qualitative coagulation and deposition of particles. Based on the boundary condi-
tions of mass transfer, the kinetic models have been proposed for calculating the amount of absorbed mixture and the
kinetic parameter has been estimated. The results of the experiments show that with the increase in the concentration of
reagents, the waste water is very efficiently treated from impurities and becomes almost transparent. Studies have shown
that the use of a synergistic mixture in the treatment of waste water from impurities creates conditions for the formation
of firmer aggregate structures inclined to free precipitation.

Keywords: aggregates, hydrated lime, hydrolysis, coagulation, model, oil wastewater, oil products, sedimentation,
dissipation energy, ferric chloride.
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