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MATHEMATICAL DESCRIPTION OF THE PROCESS OF
ELECTROCHEMICAL PURIFICATION OF OIL-CONTAMINATED SOILS

Abdullaev A.Z.
Master's student of the department "Automated technological and Information systems". Institute of
Chemical Technologies and Engineering in Sterlitamak, Russia. mr.atash.abdullaev@mail.ru

Abstract. The presented mathematical description of the process of electrochemical soil
purification, which is described in the article, in which the internal structure of the system serves as
the moment of solving the problem, is presented as a consequence of its internal physico-chemical
processes and phenomena, for the description of which the fundamental laws of thermodynamics and
continuum mechanics are involved. The characteristic schemes of the implementation of this
approach are considered on the examples of complex physico-chemical systems, the construction of
adequate mathematical descriptions of which usually causes difficulties. In particular, the principles
of constructing a mathematical model of chemical, thermal and diffusion processes occurring in the
process of electrochemical soil purification are formulated.
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Marematndeckass MOJEIb MpoIecca JICKTPOXUMHUYSCKONH OYMCTKH TpyHTOB[1-4],
cocrodamias u3 ypaBHeHI/Iﬁ 6ancha MacCChI U TCILJIA, ECCTCCTBCHHO, HC3AaMKHYTA U Tpe6yeT JUUISL
CBOCTO 3aMbIKaHHA ITOCTAHOBKHU CIICHUAJIBHBIX 3KCIICPUMCHTOB KaK C LCJIbIO BOCIIOJIHCHUA
HeJocTaroneld nHpopMaIuu 0 cucTeMe (HarmpuMmep, BoJIbT-aMIIepHas XapaKTePUCTHKA), TaK
H C LOCJIbIO OIIPCACICHUSA YNCICHHBIX 3HAYEHUI BXOIAIIKUX B HEC IMapaMCTPOB (HaHpI/IMep,
KOHOCHTpAHA 3arpA3HAOIINX BeHIeCTB). 3aMBIKaHHUE CHUCTEMBI ypaBHeHI/Iﬁ MOA€CIN,
COCTO}IHIeﬁ us3 ypaBHeHI/Iﬁ COXpPAaHCHUA MACChI M TCILIA, IIPOU3BOAUTCH ITYTCM UCITIOJIb30BaAHUA
KOCBCHHBIX («I/IHTel“paJ'IBHBIX») XApaKTCPUCTHUK, ABJIAIOIMUXCA CICACTBUCM KOHKPETHOI'O
ANHAMHUYCCKOI'0 MMOBEACHNUA CHUCTEMBI. Cpezn/l TaKUX XapPaKTCPHCTUK HanOoJIee BaKHOU (C
TOYKH 3peHUs 3aJlady (PU3HKO-XUMHYECKON TMepepabOTKA MAacChl) SBISICTCS (DYHKIIHS
PacCIpCaciIICHUA DJIEMCHTOB (ba3 110 BPCMCHHU. Ota XApaKTCPpUCTUKA  OTPAXKaACT
CTOXAaCTHUYCCKUC CBOMCTBa CUCTEMBI u CPaBHUTCIILHO IIpoCTO OMpeCaACIACTCA
OKCIICPUMECHTAJIBHO. Hcmonp30BaHuMe 3aBUCUMOCTH TOKa MCXKIY DOJIJCKTpOodaMHu OT
HaIpsHDKeHHUs] U COMPOTHUBIICHUS TPYHTA B ypaBHEHMSIX OajaHca Macchl U TerJjia MO3BOJISIET
KOCBCHHO YYCCTb AMHAMHWYCCKOC ITOBCACHHC CHCTCMBI MW TIIOCTPOUTH MATEMATHYCCKOC
OTIMCaHUe Mpollecca IEKTPOXUMHUUECKON OUUCTKH TPYHTOB B JOCTAaTOYHO MPOCTOH dopme,
OTpaXKaIOIIEH €€ TBOMCTBEHHYIO (IETEPMUHUPOBAHHO- CTOXaCTUUECKYIO) TIPUPOTY.

CHuMeM Tenepb MPEAnojokKEeHUE O MOHOAMCIIEPCHOCTH cMecu (a3 M MpeACTaBUM
0ojiee pealbHYI0 CHUTYallMIO, KOT/a BKIIIOUEHHUS AMCIEpCHOM (a3l XapaKTepu3yloTcs
HEKOTOPBIM PACIPEACICHUEM II0 pa3MepaM M MEXaHWYECKH B3aWMOJCHCTBYIOT IPYT C
OpyroM. JTa KapTHUHA BBIXOJHUT 33 PAMKH JOMYIIEHUN U YK€ HE MOXET CIIy>)KUTh OCHOBOM
MAaTeMaTU4ECKOrO OIMCAaHMs IIpolecca JJIEKTPOXMMHUYECKOM OYUCTKM TpyHTOB. Ilpm

ONMMCAHUM TAKOr'0 OOILEro Cayyasi MOKHO UATU JBYMS Iy TSAMH.
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[lepBbIit IyTh COCTOUT B TOM, YTO MPH BBIBOAE YPABHEHUN ABMXKEHUS MHOTO(a3HOU
MHOTOKOMIIOHEHTHOH Cpe/ibl Hapsay ¢ HPOCTPAHCTBEHHBIMH KoopauHaTamu X', X2, X3 u
BpeMeHeM t BBOAMTCS €HI€ OJHA HE3aBUCHMMas IEPEMEHHAs — XapaKTEpHbIM pa3Mep
BKJIFOUCHHUI WM 00bEM COJBBAaTUPOBAHHBIX MOHOB. Bce 3aBHCHMBIC MEpEMEHHBIE MOIEITH
CTaHOBATCS (PYHKLIUAMM IIATH apryMeHToB X!, X2, X3, 1, V, a cucTeMa ypaBHEHMH JIBUKCHUS
JTUCTIEPCHON CMeCH THUIIa JIOMOJIHSETCS eIlle OAHUM ypaBHEHHEM OajlaHCa OTHOCHUTEIHHO
MHOIOMEPHOH IIJIOTHOCTH paciipe/ieJieHHs YacTHI] [0 Ha3BaHHBIM KoopauHaTaMm p (XL, X2, X,
t, V). HecmoTpst Ha HEKOTOpPOE yCIOKHEHUE MaTEMAaTUIECKON MOJIENIN, TAKOU MOIX0 1 MHOTAa
(HampuMmep, Korjga BKIIOYECHHS MPEJCTABISIIOT «TBEPABIC» YAaCTHUIIBI) TNPHBOJWT K
s¢pdexTuBHOMY  pemieHHo  3amadyd.  [IpuMepoM  MOXET — CIOYXXUTh  JBUXKCHHE
COJIbBATUPOBAHHBIX MOHOB B MEXAJIEKTPOHHOM IPOCTPAHCTBE.

Bropoii myTh cocTOMT B cleAyrolieM. YpaBHEHHs OalaHca MacChbl W DHEPrUU
3aIUCBHIBAIOTCSA HE i1 cMecH (a3 (Kak 3TO Jenalioch B MOJIEIH B3aMMOIPOHUKAIOIINX
KOHTHHYYMOB), a TSl K101 ¢azbl otneabHo. OOMeH Mexay (pa3zaMu yUUTHIBAETCS B BHJIC
COOTBETCTBYIOIIUX YCJIOBUW Ha TpaHuie pasaena ¢a3. luHaMuueckue CBOMCTBA CHCTEMBI
YYUTBHIBAIOTCS KOCBEHHBIMH XapaKTepUCTUKaMU: (QYHKIHSAMHU pachpeneneHus ¢as 1o
BpeMEHH 00paboTku HedTe3arpsA3HEHHBIX TPYHTOB H  (QYHKUMSIMH pacmlpeneieHus
BKJIFOUEHUH JUCTIEPCHOM (ha3bl 10 pazMepam.

Takum 00pa3oM, MPUBEACHHBIM CHCTEMHBIM aHAIW3 IO3BOJISIET pa3padoTaTh METO

pacucTa JICKTPOTCXHUYCCKUX ITapaMCTPOB OYHUCTKHU He(i)TGSanHSHeHHLIX I'PYHTOB.
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