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Beryn

3rilHO 3 Cy4acHHUM YSBJICHHSM IIPO MEXaHI3MH Ta
CTPYKTYPY €JCKTPOHHOOOMIHHHUX Ta WOHHOOOMIHHHX
NpOLECIB, 1[0 TPOTIKAIOTh Ha IpaHHLi po3noniry ¢a3

(TBepna MIOBEPXHA-PiANHA), TepMOAMHAMIYHA
HMOBIpHICTh, IUBUJKICTH Ta XapakTep pPO3BUTKY
Ipo1LeciB BU3HAYAIOTHCS CTaHOM HOJIBIHOTO

enekrpryHoro mrapy IIEII [1-7]. To6to cram IIEI
BiZirpae came, IO HE HAMCYTTEBINTy pOIb Ta BH3HAYAE
KiHeTHYIHI1 ACTICKTH EJIeKTPOXIMITHIX Ta
eneKTpo(i3nYHUX peakiiii Ha rpaHuiil posnojiny das.
CrpykrypHi BnactuBocti [1EIIl HeoOXinHO BpaxoByBaTH
IPH TPOTHO3YBaHHI SKOCTI TaNbBaHIYHUX MOKPUTTIB,
NPY OLHIII Ta XapaKTepi pO3YMHEHHS aHO/AY (EJIEKTPOJIi3
3 aHOJIOM, IIO PO3YMHIOETHCS), TAKOXK IPU MOJEIbHIN
OLIHIII MacoBUX BTpPAaT MeTaly NP KOPO3IHHHUX
BunpoOyBanHax [8,9]. ¥V mii poOOTI MH pPO3TILAAEMO
OCTaHHI  BapiaHT NpParMaTU4yHOrO  3aCTOCYBaHHS
MaTeMaTHYHOTO MOJENBHOTO MPOTHO3YBaHHA OyIOBH
MNEII 1ms momampmioi  OIHKM — MacoBHX — BTpar
METaJeBOr0  MaTepially  BHACHIOK  MPOTIKaHHA
€JICKTPOXIMIYHUX HOHHOOOMIHHUX TIPOIIECIB HA TBEpIiit
METaJIeBiil MOBEPXHI.

Kitacnuni €JIeKTPOXiMiuHi €KCIIPEC-METOIH
nependavyaTh PO3paxyHOK MacoOBHX BTpaT Marepiairy
Opyu  TIPOTIKAHHI  TIOBEPXHEBHX  €JIEKTPOXIMIUHHMX
NpPOLECIB 32 NPUHLMUIIOM IHTErPAJIbHOT arpoKCcHMallii.
Tak, pu npoBeJeHH] KIACHYHHUX INOTEHIIOIUHAMIYHUX
BUIPOOYBaHb, SIKi BBAYKAIOTHCS HAHOLIBII 00’ €KTHBHUMU
i sAKi  J03BOJSIIOTH  3/IMCHIOBATH  pPO3paxyHKH
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CJIEKTPOXIMIYHUX IIapaMeTpiB Ta  HaIliBIIBUAKICHOTO
KPUTEpil0  TPOTIKaHHS  IIOBEPXHEBHX  IIPOLECIB
PO3UMHCHHS MaTepiaiiB, IepeadavdaeTbcs, IO Iif

MOJISIPU3ALIHHAM BIUTMBOM 3HAXOJHUTHCSI BCSI TOBEPXHS
Matepiary [10-12]. Are, sk BHSBISIEThCS HA TPAKTHIII,
e He 3aBXau Tak. llel, JoCTaTHbO TOYHHH, METOH
nepeadayae aHami3 HOHHOOOMIHHHX MPOIECIB, IO
MPOTIKAIOTh Ha MOBEPXHI MeTaly — MocThakTym, TOOTO
MiCJIs  aHali3y  OTPUMAaHUX  MOTEHIIOAMHAMIYHUX
xapakrepuctuk. [ToniOHa emIipuyHa OIiHKA anapaTrypHo
nependavyae 3abe3nedeHHs] MOXKJIMBOCTI peatizauii Ha
MIOBEPXHI METAIly IIPOLECY, B IKOMY OepyTh y4acTb HOHU
tinekn 3 IIEIl. Bracnmimok npuMycoBoro 3cyBy
MOTEeHLIaJly BHHUKA€ 3HAYHUH TpalieHT KOHLEHTpaLil
peareHTiB, 110 [PU3BOAUTH JO  3aly4YeHHS B
€JIeKTPOXIMIUYHUX peakIisx Bcix akTuBHUX ioHIB B [1EIII
[13]. Ame mpm MexaHO-XIMIYHOMY IIXOMi O aHAII3y
CYMICHOTO BIUIMBY arpecMBHOIO  CepeloBHINA Ta
MEXaHIYHUX HamlpyxkeHb 1 ngedopmaiii Ha Xapakrtep
HOHHOOOMIHHHX TMPOIIECiB, 1€ METOJ MPEBaJIOE Ha
Oararpma iHmmmu [14,15]. Jleski BuaM JIOKaJIBHOT
KOpo3ii (IITHHroBa, MKKPUCTAJIIYHA Ta iH.) HE MOXYTh
OyTH IOCTIJKCHHI 3BUYaHUMH METOJAaMH, TOMY IO
BeChb IHOHHOOOMIHHMH TpOLEC PO3YMHEHHS MeETaly,
30CepeKCHUN Y BY3bKill 30HI. 3araibHi BTpaTH MacH
MeTally HE XapakTepu3yloTb [iiiCHy IIBUAKICTH
PO3YMHEHHSI METATy B TOMY MICIIi, [I¢ TIPOLIEC MPOTIKaE.
B po6orax [16,17] 3anpomoHOBaHi METOIM TOCIiIKEHHS
JIOKaJTbHOI KOpO3ii, mo 0a3yloTbcs Ha BHMIipPIOBaHHI
JIOKAJIBHOT'O €JIEKTPOXIMIYHOTO MTOTEHITiaTy Ta
HANpY)XEHOCTI  €JIeKTPUYHOI0 MOJsI HaJ  aHOJHO
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3apS/DKCHAMHA — JUITHKaMH — TIOBEpPXHI  MeTaiy, IO
KOpoaye, TOOTO Tam, 1€ 3/AIHCHIOETbCS Oe3mocepenHs
OKCHAL[ISl METATy Ta MepeXifl iOHIB Y PO3UHHI.

Taki Meroau BHMIPIOBaHHS  IOTEHLIANy Ta
HAIPY>KEHOCTI ENIEKTPUYHOTO TOJsl B EJIEKTPOJITI Haz
JUISTHKOIO 1HTCHCUBHOTO TPOTIKAHHS aHOJHUX MPOIIECIB,
JIO3BOJISIIOTH ~ HETIEpEepBHO, HE BHUHMalO4M 3pazka 3
SJICKTPOIIITY, KOHTPOJIIOBATH IHTCHCUBHICTb
HoHHOOOMiHHOTO Tpouecy. [TomiOHui miaxin mo3BOIISIE
HETIepEepBHO OL[IHIOBATH IIMCHY IIBHJKICTH PO3YMHEHHS
MeTally Ta BIOXWICHHS pe3yJibTaTiB, O[O HOCITH
MaTeMAaTUYHO-aNPIOpHUI  XapakTep Bil EMITIPUIHO
OTPUMAaHUX JaHHX.

BimomMo, 1m0 TiTHHTOBa KOpO3is — 1€ THUIIOBUH
BUITAJIOK €JICKTPOXIMIYHOI KOpPO3ii, IO TPOTiKae 3a
reTepOreHHUM MEXaHi3MOM po34rHeHHs metaiy [10-16].
JocraTHpo mBHIKa TUdepeHIialis IIoBepXHi Ha KaTOHI
Ta aHOMHI JUISHKHA TMPU3BOAUTH JIO TEPEPO3MOALTY
TYCTHHM CTpyMy Ta IIOTEHIaly Ha IIOBEPXHI.
[HTErpanpHe MOCTIDKEHHS TaKMX CHCTEM HE 3aBKAu
00’€KTHBHO, TOMY IO MM Ma€EMO CIIpaBy 31 CKJIaJHOIO
0araToeneKTPOIHOI0 CHCTEMOIO, IO SIBJISIE COO0I0 MTEBHY
KUTBKICTh  OUISHOK pPO3YMHEHHS (aHOMIB) Ta OJIUH
Benukuit karoj. CTaHOBHINE YCKIAIHIOETHCS IIE THM,
0 IIBHIKICTh HOHHOOOMIHHHMX TIPOLECIB Ha 000X
MMOBEPXHSAX 3MIHIOETHCA 3 yacoM. Lleii edekT HeoOXimHO
BpaxoByBaTH. Y IbOMY 3B’SI3Ky BEJIMKE 3HAYCHHS Mae
BU3HAYCHHS aHOJJHOT'O CTPYMY, IO CTIKA€ B €JIEKTPOIIT 3
KOXHOT ISHKH. BaXkKIMBO, TaKO)K, BCTAHOBUTH OCHOBHI
3aKOHOMIPHOCTI MPOTiKaHHS €JIEKTPOXIMIYHOT
WOHHOOOMIHHOI peakilil Ha aHOJHUX JUISHKAX Ta iHIIIIH
YacTHHI 3pa3Ka, W0 KOHTAKTye 3  EJIEKTPOJITOM.
CKIIQIHICTh TIOJIATAE Y BIACYTHOCTI €KCIIEPUMEHTAIEHUX
Ta PO3PaXyHKOBHX METOJIB BH3HAYCHHS CTPYMiB, IO
CTIKalOTh 3 peanbHHX JiIAHOK. lLle He mo3BoisIe
pO3paxyBaTu ICTUHY HIBUAKICTH PO3YMHEHHS MeETaly B
JiI0YMX MITHHTaX.

3rigHO 3 KJIACHYHUMH YSBIEHHSAMH NP0 OyIOBY
TIEUI, ctpykTypa 1mapy, 0 YTBOPIOETHCS Ha MOBEPXHAX
MeTaJliB NpU PO3UYMHEHHI 3aJeKUTh BiJ 0ararbox
¢axropiB [2,6,8,9,17]. OquuM 3 HaWOUIBII CYTTEBUX €
cnenugiyaa aacopOiis HOHIB, IO CYTTEBO BILUIMBAE Ha
crpykrypy I1EIL, 3MiHIOrOuUM BEMMUYMHY, a 1HOAI 1 3HAaK
MOTEHLiATy 30BHIMIHBOI noBepxHi ['enbmromnbua [17,18].
SKmo Kopo3iiHUE Mporiec, Mo MPOTIKae, HAPUKIAT B
HEUTpalbHOMY  cepemoBHINI  AudepeHIioBaTH  Ha
aHogHWK  (pO3UMHEHHS METaJeBOi MOBEpPXHi) Ta
KaToJHUI (BIIHOBJICHHS KHCHIO — JIEMOJISIPU3ATOPY), TO
MepmIni  Mae aKTHUBAUIHHUA KOHTPOJIb, APYTHH
mudysHuid.  3po3yminio, MmO 3araibHa  UIBHJKICTh
BU3HAYAETHCSI IHTCHCHUBHICTIO HAWOUIBII IMOBUILHOTO
npouecy. ABropu [17] NpONOHYIOTH pIBHSIHHS, LIO
MoB’sI3ye  Makporapamerpu (HONApH3aliiHuil  ormip,
mudepeHniiHy €MHICTh TOIIO) 3 MiKponapaMmeTpamu
(ToTeHIIaOM 30BHINIHBOI MOBEpPXHI [empMroneia) ta
HaTBKUTBKICHIM KpHUTEpieM IIBUIKOCTI
€JIEKTPOXIMIYHOI peakmii — rycTUHOo cTpyMmy. [lomiOHmiA
MiAXi HOCHTh CYTTEBUIl MparMaTu4HO-PO3pPaxyHKOBHI
xXapakTep, 1  J03BOJISIE  PO3POOJISATH  BIAMOBIIHI
MaTeMaTH4Hi 1 (I3MKO-XIMIYHI MO WOHHOOOMIHHHX
MMPOIECIiB HA METAJIEBUX IOBEPXHAX I Yac KOPO3il.
MareMaTHuHI MOJIeINi, 110 3anpornoHoBani B [17,18], He
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BiJOOpaKarOTh JIOKATBHOCTI TIOBEPXHEBHX IPOLIECIB.

IHoOynoBa anpiopHo-eMIIpUIHOL MOIeTi

Knacuune yssnenns npo 6ynoBy IIEI mependauae,
o ancopouitamii (I'envronpua) i mudy3anit (I'yi) mapu
MalOTh OJHAKOBI TOBIIMHU MO BCI TBEpPHiA MOBEPXHI.
ToOTo, 11e BBOXKAETHCSA OYEBUIHUM 3TiTHO 3 BUOIPKOBOIO
ancopomiero (mpaBwio Ilanera — dasnca). Ane € Bci
MiACTaBH TPUIYCKAaTH, [0 TMpH HOHHOOOMIHHUX
mporiecax, IM0 BiAOYBAalOThCS MiJ Yac KOPO3IMHUX
nporieciB [IEIIl Ha aHOTHMX IOUISIHKaX METAJICBUX
3paskiB, MOkKe OyTH HE OJHAKOBHUM 3a TOBINWHOM. Tak,
BUMIPIOBaHHS HANPYyKECHOCTCH EJICKTPUYHUX AaHOJIHUX
NoJNiB aBTopamMu [16] Ta pe3yiabTaTH HAIIMX BIACHHUX
JMOCTINIB CBiIYaTh MpPO Te€, MO MOTCHIIATH Hak
AHOJHMMH TUISHKAMHU HE € i30(YHKIISIMHU BiJ JIHIHHUX
mapameTpiB  OinsHOK. ToOTO, TpouecH pO3UNHEHHS
MPOTIKAIOTh OLIBII IHTEHCHBHO caMe B LEHTPi MITIHTY i

pi3HHLA MOTEHIIIaJiB KaTOIHUX (ymoBHO
130TTOTEHIIIMHNX ) Ta aHOJAHUX AUISHOK HAHO1IbIa came B
meHTpi  mitiHra.  AmnHamiz  pesynsrariB [16] Ta

MareMaTuuyHa oO0poOKa BIIACHUX EKCIEPHUMEHTAIBHUX
JIaHUX, JO3BOJSIOTH NPUNTH A0 BUCHOBKY, IO UEH
PO3MOIIN Pi3HUIP NOTEHIIATIB HAJ JIOKATFHIM aHOIOM
MOJKHA MPEJICTABUTH (PYHKITIEFO:

Ap = Ag, exp(—kx?) )
Ie AQop — Ppi3HHOA IOTEHIiaJliB KAaToOXy Ta LEHTPY
aHogHoi minsHKM (B); X — ropm3oHTanbHa KOOpIWHATa
(m); k — mapametp, mo MareMaTHYHO MOKa3ye: B SKiH
KOOpAWHATI 3MiHA TMOTEHIiaJly B EKCIOHEHTY pas3iB
MEHIIa 32 MaKCHUMaJbHY (M), Sk MPHITyCKATH, IO
BICh OpIMHAT MEPIEHIUKYJSIPHA JI0 MMOBEPXHI aHOIHOT
JOUISHKK 1 TPOXOAMTH Kpi3b 1i ueHTp, To rpadiku
¢GyHKUI po3moniny pi3HULB IOTEHLIANB HaraayloTh
KkpuBi posnoxainy [aycca. be3ymoBHO Take MopenbHe
YSIBJICHHS CIIPaBEUIMBO UISl BapiaHTIB KPYTJIMX aHOIHUX
JUISTHOK, a TIPaBIUBO 1€ HE 3aBXKAN TaK.

Knacwuyni  ysmennss mpo  OymoBy  IIEII
nepenbavaioTh, MO Ha BHYTPIMIHIA NOBEpXHI IIapy
I'enpMronbia 3HAXONATHCS NOTEHLIANBU3HAYA0Yl HOHM
Ta AKacCh YacTKa MPOTHHOHIB. SIKIIO MPUIHITH 10 yBary,
10 TP HASIBHOCTI PIi3HUII MOTEHITIAIIB MIX KaTOTHUMH
Ta AQHOJTHUMHU JUISTHKaMH, BUHUKAE MIKpO
eJIEKTPOPYIIiHA CHJIa, sIKa NPU3BOJUTH 10 BUHUKHEHHS
MIKpOCTpYyMY KOPO3ii, TO HENEePEepBHICTh 1[LOTO MPOLECY
NOBUHHA nependadat pyx ionis. [Ipudomy, noreHmian
BU3HAyao4dli 10HM TOBMHHI AuQyHAyBaTH 3
BHYTPIIIHBOI TOBEpXHI ajacopOIiifHOrO Imapy uepes
IUpY3HAN B pO3YMH, B CBOIO 4Yepry Kpisp map [yi
MPOTHHOHH TUPYHAYIOTH 10 30BHIIIHBOI MTOBEPXHIi MIapy
lempmromeiia.  [pwiiMatoum 10  yBarm  po3Mipd
ajicopOuiiiHoro i mudysHoro mapis [3-6], npumycTumo,
10 MPOIIECH B3aEMOJII1 MOTEHINIATBU3HAYAIOUNX HOHIB 3
MpoTH HoHamu (Hampukian Honamu OH) 3aificCHIOETHCS
B IUQy3HOMY mapi. 3rigHo 3 YSBJIECHHSIMHU Npo OyIOBY
qudysiiiHOro 1mapy pos3moAll NOTEHLialy B HbOMY
MOXHa (YHKIIOHAIbHO NPE/ICTABUTH TaK:

@ =@;exp(—xz)
MOTEHIIA]I 30BHIIIHBOL

(2)
mapy

e Qs — MOBEPXHI



MateMaTHYHHH MiAXI 10 OLIHKY JIOKAIBHUX (DI3UKO-XIMIYHUX I0HOOOMIHHHUX MPOIICCIB. ..

T'enemromena (B);

X = \/SEFZZ C,.n,z/egnRT
i=1

xapakrepusye e(eKTHBHY TOBLIMHY AW(Y3HOIO IIapy
MEL (1/m) [4]:
Z — KOOpJIMHATa TOYKH (BBXKAETHCS, 110 HYJb JISKUTD Y
30BHINIHIK TuTomuHi ['enpMromsia).

ABtopu [16] BUKOpHCTAIM TEOpil0 EIEKTPUYHOIO
HOJIS MIAXOMl JUIS OLIHKM TYCTHHU CTPYMY PO3YHHEHHS

napamerp,  LIO

MeTanmy (CTpyMy, IO CTikae 3 aHomy). BoHH
NPONOHYBAJIM MOIYJb BEKTOpa TYCTHHH CTPyMY
pO3paxoByBaTH 3a (GOPMYIIOI0:

j=EL+E} . (3)

Jie A — IIUTOMa eJIEKTPOIPOBiIHiCTh po3urHy (Cm/M); Er,
Ep TOpPU3OHTAIbHA Ta BEPTHUKAJbHA CKIIAJ0Bi
HaNPY>KEHOCTI eleKTpuaHoro noist (B/m).

Axmo B piBHAHHI (1) pi3HUIIO TOTEHIialiB

(do/dx)’ = 4k’ @} (1-2kx* +

pO3TISIIATH SIK BENICUYMHY IOTCHIIANY Vy BigNOBITHIN
TOYIll IUIOMIMHK (3riZHO 3 BH3HAYCHHSIM IOHATTS
MOTEHIlialy SK poOOTH, BHUTPAadeHOI Ha IEPEHECCHHS
3apsay), a AQy IHTEpIIPEeTyBaTH K BEIHYNHY ITOTCHIlIANA
30BHINIHBOI MOBEPXHI ['€abMrojibiia B LEHTPI MUISTHKH
JIOKaJIbHOI Kopo3ii, To piBHsHHS (1) Oyne MaTH BUIIISL:
= 5 exp(—kx*) (4)

Tyt k| HE 000B’3K0BO TOPIBHIOE K.

Bizsmemo mepiri moxifHI TOTeHIIaNiB piBHAHB (2) 1
(4) 3a apryMeHTaMH X i Z, OTPHMAEMO:

(do/dx)" =4k g} exp(-2kx”) )
(do/dz)’ = ¢, exp(-272)

SIkmo  ekcrmoHeHmidHI  gomaHku  QyHKOiA  (5)
poskiacti B psin MakiopeHna, To (5) HaOyne BUTILY:

(2k)2 x4 L (_1)11(2k)n x2n
|

)

n!

6
Levep ©

(doldz)’ = ;(zgo; (1-2yz+

OueBnaHO, MmO mi psam 30DKHI ab0 po30iKHI B
3aJIeKHOCTI Bifl TOTO, SIKi 3HAYeHHS OyIyTb MpUHAMATH X

ta z. bymemo BBaxatu, mo xe (- 1/\/2k ,1/\/2k) a
z€[0,1/ y). Jlerko MoxkHa 10GaUMTH, IO IS IHOOOTO X

Ta Z 3 BIAMTOBIMHUX MPOMIXKKIB, PSAIU B MIPABUX YACTHHAX
piBHSHP  (6) 33JOBONBHSIOTH YMOBaM  TEOPEMH
Jleitonnms. ToOTO, pu n—>00 psiau 301KHI 1 X YacTUHHA
CcyMa HE€ IEPEBHILY€E NEPLIOro wieHa psaay. [lpuiimatoun
mo yBaru o3Haky JI’AmambGepa, OyaemMo BBaXKaTH, IO
psinu 301KHI 10 EPILIUX WICHIB PsLy.

Bpaxoyroun (3), orpumaemo:

J=NAK 03" + 1 g; ™

Ax BugHO 3 piBHAHHA (7), MPH TOCTIHHIA TYCTHHI
CTpyMy TOBIIMHA [UQY3HOTO IHApy 3aleKUTh BiA
aprymeHTa x. AJe, B peajibHiil cuTyallii ryCTHHa CTpyMY,
IO CTiKa€ B €IEKTPOJIT HE € CTAIO0K BEIHYHHOIO [16].
OcranHiii (akT, 0 HOCUTH CYTO EMIIPUYHHUN XapakTep,
He Jae IIJACTaB MpPUIyCKaTH TOrO, IIO TOBIIMHA
mudysnoro mipmapy IIEII He moxke 3MiHroBatucs 3a

KOODJMHATHUMH OCsiIMUH. To0TO, TycTHHa aHOIHOTO
CTpyMy 1 TOBUIMHa JU(Y3HOrO IIapy MOXYTh
3MIHIOBaTUCS 32 KOOPJAWHAaTHUMH OCsiMH. Bce 1e

CIpaBeUIMBO VISl BUNIAJKY JIOKAIBbHOI KOpPO3ii, KoM Ha
OKpeMill TUISHIII MOXKYTh 3MIHIOBAaTHCS SIK T€OMETPHYHI,
TaK i eNeKTpoxiMmiuHi mapamerpu. Ilim reomerpuaHIMH
mapaMeTpaMu pPO3yMIEMO 3MiHY IUIOIIWHHU TUISHKH
TITHHTY.

OuiHKy cTyneHs HOHHOro OOMiHy B audy3HOMY
mapi JamMo 3MIHOK KOHIIGHTpalii HOHIB MeTany, MO0

e’z
2!
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)

n!

PO3UMHSETHCS B MpocTOopi Ta vaci. s omiHKK 3HAYCHHS
KOHIICHTpalii sfK (QYHKIil 3MIHHUX X, Yy, Z Ta Yacy
BHKOPHCTOBYEMO KJIacH4YHe IU(EpeHIliifHe piBHIHHS
Tdys3ii:

dcC o°’c o’'C o°C

- = 4+t

dr o’ oy o7
ne C=C(x, y, z, 1) — (yHKUisA, 0 XapaKTepusye
KOHIICHTPAIil0 B KOXHIA To4li Anudy3HOTO MIapy
(MOIB/M’); X, Y, Z — 3MiHHI 3a KOOpAHHATH (M); T — Yac
(c); D — koediuient mudysii (M7/c).

Posrnmsnemo  mudysny  wactmry  IIEII sk
cuMeTpuyuHe Tijo. lle crpaBennuBo, KOJM AiIAHKA Mae
(dhopmy Kpyry (B pealibHUX CHUTYallisiX I HE 30BCIM TakK,
ajie KOXKHY IUIOCKY (irypy MO)KHa po3IJIsiiaTtd siK Kpyr

D(

) ®)

eKBIBAJICHTHOI IUIOLIMHU). Y BHUNAAKy HasBHOCTI
cUMeTpil MOXKHAa  BBaXaTd, IO JPYri  MOXiIHI
KOHLIGHTpaLlil 3a apryMeHTaMH X Ta Yy — PpiBHI MiX
co0010;  TPUBUMIPHE  IIPOCTOPOBE  HeECTalliOHapHE
3aBmaHHS  (8) TEpPEeTBOPIOETHCSI Yy  TBOBHMIpHE
HeCTalliOHapHEe 3aBIAaHHS:
2 2
2 pl$ 25 ©)
dr ox~ Oz

PosrisiHemo BuXimHI 1 rpaHuuHI yMmMOBH. BuximHi
ymoBu: C(0, 0, 0)=C,, — MakcUMaJbHa JIOKaJbHA
KOHLIGHTpallisi HOHIB MeTaly B CepeAuHl AUISHKH.

I'pannuni YMOBH: a) C(x, 0, 0) = f(x)
(xe(-IN2kN2K)),  6)  C(x,z0)=g(x.2)

((xe (—l/x/ﬁ,l/«/ﬁ) ;2€[0,1/7)) — crauioHapHuii

pexxum audy3ii (cuTyaris, KoM KOHIEHTPAIlis y KOXKHIH
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Touni audy3HOrOo MmIapy HE 3MIHIOETBCS B dYaci i IHTCHCHBHOCTI TIPOIIECY PO3YMHEHHS 1 TMOB’s3aTH 3
3aJIeKUTh JHIIe Bixg koopauHar), B) C (X, z, T) = const MOTEHITiaJIOM 30BHIITHBOI OBEpXHi mapy [ 'enpmromsiia.
(z>1/y). OcraHHsA rpaHWYHA yMOBa I[iKaBa THM, IO HaBexgemo mmmie 3araigpHE PIillIEHHS TPHUBHMIPHOTO
MaKcHMaJlbHy TOBLIMHY AQy3HOro wapy i Topmuuy B SABAamHs  (9), mo  marmme  Buran - [20-22]:

KOXHIHM Toulli X a00 y. MoxkHa po3risiiaTy siKk QyHKIIo

C(x,2,7) = (a(y) cos(yx) + B(y)sin(yx)) -exp(=yz)-exp(-Dy ) (10)

IMomyk xoedimientie o(y) i P(y) 3mificHioemo 3 2. PiBusiHHs  (10) 103BOJISIE OLIHIOBATH  PO3IIOJLI

BUXI/IHI YMOBH, BUKOPUCTOBYI04H iHTerpain dyp’e. o(y) KOHll?HTpaHi'l' B KOHKDETHHX TOYKax Audy3HOro 1apy,
MOJKHA PO3paxyBaTH TakoxkK 3a GopMynoro oY) = Cpax/2. Ta sMIHYy 11y Hact,

Koeoimientu a(y) i B(y) MaroTs Ty 5k caMy pO3MIpHICTb, 3.V cyxymsocri pismsans (7) Ta (10) MoxHa

BUKOPUCTOBYBaTH K MaTeMaTHYHE MOJCIIOBAHHS
(hi3uKO-XIMIYHHX TPOIIECiB HA AIISTHKaX HOHHOTO OOMiHY
Ha MeXIi po3aiTy (a3 mpH JIOKaIbHIH KOpo3ii.

4. Piusunas (7) ta (10) m03BONAIOTH 3IIHCHIOBATH
aTnpiOpHO-EMITIPUYHY OIIHKY IHTEHCHBHOCTI IIPOIIECiB,
11O MTPOTIKAIOTh y MOPax KaTOIHUX MOKPHTTIB.

5.V cykynsocri piBasnb (7) Ta (10) 3 MomensMu

110/ KOHIEHTparlis; mapamerp y B (M ). Pisusuns (10)
JI03BOJISIE PO3PaXOBYBATH KOHIEHTPAIIIO HOHIB MeTaly,
IO PO3YMHSIETHCSA, B KOHKPETHIH TOYII IU(PY3HOTO
miapy, a 3MiHa KOHIEHTpAIlii y 4aci, 03BOJIE JaBaTu
OIIHKY IIBHIKICTI TpoIecy. 3po3yMmilio, MmO uepe3
JeIKHUI Jac pexxuM Iudys3ii crtae cTarioHapHUM.
Pipasiaas (10) He MO3BOIISAE OIIHIOBATH BEIHYHHY

KOHILEHTpalii Ha Mexi ,map Dembmromsua — [23] MOxHa NPOrHO3yBaTH CTYIIHb HAcUBalii aKTUBHOI
2 . o . .

acopOmiiiHmii map” ane e 3aBJAHHA, YCIIMIHO HOBEPXHI PO3YMHEHHS HOHHOOOMIHHUX JIUISHOK.

BupinreHo B [23]. ; - e
Hlanuzin O.B. — acuctent Kadenpu ¢izuunol 1
KOJIOTIHOT XiMil, acIipaHT.

BucHoBku Kaninkoe O.FO. — noneHT xadenpu Hi3maHOI 1 KOIOiTHOT
XiMmii.

1. PiBasHHS (7) D03BOJISIE OIIHIOBATH I'€OMETPUYHI Tiwienxo B.M. — noueHt Kapenpu pisudHoi i KONOiLHOI
mapamerpu audysHoro mapy IIEII 3a mempsmumu S

O3HaKamMH, a camMe 3a 3MIHOI0 TNOTeHIialy Ta
Halpy»XEHOCTI  €JIEeKTPUYHOrO TONs, IO YTBOpPEHE
HOHAMHU METay Ha TIOBEPXHi IUISTHOK PO3YHHEHHS.
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A. Shalygin, A. Kalinkov, V. Tishenko

Mathematic Approach for Estimation of Local Physic-Chemical Process of Ionic
Exchange on the Boundary of Metal Electrode — Electrolyte

Odessa national academy of food technology,
Kanatnaya st. 112, Odessa, 65039, ph. (0482) 29-11-31

The mathematical model approach for modeling of physic-chemical process of ionic exchange being on the
metal and alloy dissolution surface has been offered. The equation binding anodic current density and thickness of
diffusion layer with surface coordinate is presented. The equation estimating the concentration of metals' ions in the
diffusion layer is proposed. This model approach is helpful modeling of local corrosion process.

Key words: double electric layer, diffusion layer and ionic exchange, the modeling of surface local process.
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