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YUCJTOBE MOAEJIOBAHHA CKJIAJTHOTI'O IBOPIBHEBOI'O
MACOIIEPEHOCY B CEPEJJOBUIIAX YACTHHOK
MIKPOIIOPUCTOI CTPYKTYPHU 3 BUKOPUCTAHHAM CXEMU
KPAHKA-HIKOJICOH

Peztome. Posensinymo mamemamuiny mMooeib CKIAOH020 MACONEPEHOCY 8 CepedosUax 4acmuHoK
MiKponopucmoi cmpykmypu. Bukonano uucnogy anpoxcumayilo modeni 3 euxopucmanuam cxemu Kpamnka-
Hixoncon ma peanizosano ancopumm nobyodosu ii poss’asky. [Ipoeedeno uucioge mooemo8anus CKIAOHO20
080PIBHEB020 MACONEPEHOCY A OMPUMAHO ZPADIUHI 3ANEHCHOCTNI KOHYeHMPAayiuHux npo@inie y cepeouti
YACTUHOK MA 68 MIJICYACMUHKOBOMY NPOMOPI 8 YACI Ul NPU PISHUX 3HAYEHHAX KOOPOUHATN NOIONCEHHSL YACMUHOK.

Knwwuosi cnosa: mamemamuune mooemosannsi, maconeperoc, cxema Kpanka-Hixoncon, mikpo- i
Hanonopucmi cepedosuuyd, KOHYeHmpayitni npogini
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NUMERICAL MODELING OF COMPLEX TWO-LEVEL
MASSTRANSFER IN MEDIA OF MICROPOROUS PARTICLES
TAKING ADVANTAGE OF THE CRANK-NICOLSON METHOD

Summary. Numerical solution for mathematical model of two-component diffusion in catalytic porous
particles media has been proposed. The work is based on the results of previously proposed bi-porous model and
considers diffusion in micro- and nano porous particles, as well as diffusion in intraparticle space of catalytic
media. More over, this model takes into account diffusion of competition, when more that one component can be
adsorbed. Proposed model consists of a system of two partial differential equations, the first equation deals with
diffusion in intraparticle space, the second equation describes diffusion inside porous particles and the
interaction between equations are described as boundary conditions. Solution for two-component competitive
diffusion mathematical model was obtained taking advantage of the Crank-Nicolson approximation method. The
resulting solution was the basis for calculation algorithms construction and was applied for numerical
simulation of graphical dependencies of component concentrations inside particles and intraparticle space of
media. Numerical simulations of two components diffusion process flow over the time depending on various
characteristics of the catalytic media, including diffusion coefficients of diffusing components have been
performed. The resulting model profiles of concentration in interparticle space in time allow to estimate the
dynamics of concentration changes in particle for various positions in the zeolite. Thus for particles that are in
the top layer of the media concentration increases more rapidly and almost immediately reaches the state of
saturation. At the same time, with the movement deep into the media, concentration profiles become more gentle,
but eventually also reach the state of equilibrium. Considering concentration inside the particles, it is worth
noting that the lowest concentrations are observed in its center and they increase while moving from the center
to the outer surface of particles. Moreover, the outer surface of the particles concentration value is equal to the
concentration value in the interparticle space. Besides more rapid growth of the concentrations dynamics for the
second component of a two-component diffusion was noticed, caused by the higher value of its kinetic
characteristics.

Key words: mathematical modeling, mass transfer, Crank-Nicolson method, catalytic media,
concentration profiles.

IlocranoBka mnpobjaeMu. MOXIMBICTH YHCIOBOTO MOJEIIOBAHHS  CKJIAIHUX
MIPOLIECIB € BAXKIUBOIO sl OaraTboX raigyzedl npomucioBocTi. OIHUM 13 IPUKIAIIB €
MacoIepeHOC Yy CEpEeJOBUINI, IO CKJIAJA€ThCad 3 MOPUCTHX YACTUHOK Ta 3a0e3NeyyeThes
JBOMa Ipolecamu: mpouecoM audysii B Makpornopax, 3aBASKH IPOCTOPY MK KpUCTalaMU,
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Ta npouecoM aAudy3ii B cucteMi MiKpo- 1 HAHOIIOp BCEpelnH1 KpUCTaliTiB. BIiinB KoKHOTO 13
LMX MPOILECIB HA 3arajibHUi nepedir Audys3ii BU3HAUYA€ETHCS 3HAYEHHAM Psily IapaMeTpiB, 110
BH3HAYaIOTh aJICOPOIIiHY PIBHOBAry B CEPEIOBUII, OCHOBHUMHU CEPEN SIKUX € KOePIiEHTH
Tdysii.

AHaJji3 ocTraHHiXx gochailkeHb i nyOuaikaunii. [lpu gocnypkeHHSX MpoleciB
MacoIepeHOCy 3Ae0UIbLIOr0 PO3IJISIAl0Th MOJIEKYJISIPHUN TPAHCIOPT OKPEMHUX PEUOBHH Y
MIOPUCTOMY CEpENOBHUIIl, 3YMOBJIEHHUH MAaCONEPEHOCOM Ha MAaKpopiBHI 0e€3 ypaxyBaHHS
ICTOTHOTO BIUIMBY €()eKTiB 1 0cOOIMBOCTEN B YaCTHHKAX cepeaoBuiia [1-3], mo Hacopasii €
BH3HAYAIBHUM (PAaKTOPOM 3arajbHOi KIHETHKU Tporecy anacopOuii [2]. Ha »xanb, ocHOBHI
MUTAaHHS MDKMOJIEKYJIIDHOI B3a€MOJIl, 110 MalwTh MiICllE B peallbHUX CHUCTeMax
0araToOKOMIIOHEHTHOI udy31i peuoBUH, 3BaKarouu Ha MpUHIMN JleHrmiopa-XiHieHsyzaa [2],
31€0LTBIIIOTO 3AJTUIIAIOTHCS 11032 YBarolo.

B nmomnepeanix mpamsx aBTOpiB BXKE 3alpONOHOBAHO PsJ MIIXO0MIB 10 MOJETIOBAHHS
MpoIIeciB CKIaaHO1 Audy3ii IBOX ra3iB Ta BpaxyBaHHs sSBHIIA MacCOIEPEHOCY MPH IMpoIlecax
MacooOMiHy, 1 30KpeMa ajacopOlii, He JIMIIE Ha MaKpOpiBHI, 3a PaxyHOK IPOCTOPIB MIXK
YacTUHKaMH aJcopOeHTy, aje i Ha MIKpOpPIBHI 3a paxyHOK MIKpO- Ta HAHONOpP YaCTUHOK
[4-17].

Mera poGoru. YucinoBe MOJENIOBaHHS KIHETUYHMX MapaMmerpiB audy3iiiHOro
MacoIlepeHOCY Ha OCHOBI MOJel JABOKOMIIOHETHOT KOMIIETUTUBHOI 1udy3ii  yis
KaTaJITUYHOTO CEpEeJOBHILA YaCTUHOK MOPHUCTOI CTPYKTYpHU. ['pyHTYeThCS Ha pe3yibTaTax,
oTpuMmaHux y npausx [8 — 10], a po3B’s130Kk MOJel OTPUMAHO 3 BUKOPUCTAHHS YHUCEIbHUX
MeTO/IiB Ha 0CHOBI cxemu Kpanka-HikomncoH.

IlocranoBka  3amaui. Posrmspmaroum  3agady  CKJIIAHOTO — JIBOPIBHEBOTO
a7copOLIHHOTO MacoIepeHoCy IBOX KOMIIOHEHT y CEpPEeJOBHILI YAaCTUHOK MIKPOIOPHUCTOT
CTPYKTYpPH, SIK 1 y BUIIJIKy OJJHOKOMIIOHEHTHOTO MacollepeHocy, OepyThCs A0 yBaru rnpouecu
nudy3ii K Ha MAaKpOpiBHI — B MDKYACTMHKOBOMY IIPOCTOpI, TaK 1 HA MIKPOPIBHI — B Mopax
YaCTMHOK. MaremaTuyHa MOJENIb JBOPIBHEBOTO JBOKOMIIOHEHTHOTO  aJCOPOIIITHOTO
MacoIlepeHOCY B IMOPUCTOMY CEPENOBHINI 3aMUCYETHCA y BHIJSAI CUCTEMH DIBHAHb Y
YaCTUHHUX TOXIAHUX. Mojens JABOKOMIOHEHTHOTO aJCOPOIIfHOTO MAacOMNEpeHocy B
MIKPOTIOPUCTOMY CEpEAOBHILI 3alUCYEThCA K MOOynyBa po3B’s3KaMU CUCTEMH PIBHSIHb B
YACTUHHUX ITOXITHUX

oc, . o'C o2C, o
OF)f - Dintcr” OF) Zz + DimcrIz ﬁ_a (eintra”Ql + eimraleZ )x — R H (1)
oC, 5, 2C, o
At - DimchI P 22 + Dimcr22 o Zz _a (eintraZI Ql + eimrazz Q2 )x =R ’ (2)
2y 2’0 2’0
=D, L+ D, 2, 3
Of,t intra; Of,xz intra;, é’xz ( )
20, 2’0 2’0
%% _p L.p 2% 4
Of,t intray; Of,xz intra, Of,xz ( )
B 0071aCTI D={(t,r,z):t>0, 0<x<R, 0<z<l},
3 IOYaTKOBMMHU YMOBaMU
C (t,z)t:0 =0, C, (t,z)t:0 =0, (5)
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0, (t:x,2), =0, O (txz)|_ =0, (6)
KpalilOBUMH YMOBAaMH
Ci(t,Z) . :COO[ , M =0, (7)
: oz z=0
Qi(t,x,z)‘ » :Kl,-Cl,(t,Z), M =0. (8)
' ox x=0

Maremaruuna mozens (1) — (8) ckiagaerbes 13 ABOX B3a€EMOIIOB’SI3aHUX CHCTEM
PIBHSHB, IO OMHUCYIOTh JABOKOMIIOHEHTHHH MAacOTEPEHOC y MDKYACTHHKOBOMY IPOCTOPI
TIOPHCTOTrO CEPEIOBHMINA, 3 TOTOYHMME KOHIEHTpamisvu komnouentis C,(1,z) i C,(t,z), Ta
MacolepeHoC Ha MIKpPOpIBHI (32 paxyHOK IMpOCTOpPY B YacTMHKAaxX), 3 IOTOYHUMHU
KOHIEHTpalisMu KoMmoHeHTiB O, (¢,x,z) i O, (,x,z). B3aeMO3B 30k MK MPOCTOpaMH i

BIIMOBIIHUMH KOHIIEHTPAIIIMA BU3HAYAETHCS CKIJIAIOBOIO MPaBOi 4acTUHU piBHSHB (1) Ta
(2), a TakoXx KpaliloBUMHU yMOBaMH (8).

. (1 - Sinter ) Dintraij
TyT gintraij =3 e R

inter

MepEeHOCYy Ha MDKYACTUHKOBHIA;

KOoe(DIili€EHTH BIUIMBY BHYTPIIIHbOYACTHHKOBOIO

inter;| inter;, intra, Dintra12 . .. .
. o = s Dia = D — MaTpulli KoeQiieHTiB qudysii,

inter,; inter,, intra,, intra,,
npudomy koedimientu D, , D Ta D, , D, ~ BHU3HAYAIOTh MBUIKICTH HPOLECY
MOHOU(Y3Il KOMIOHEHTIB, a koediuieHtd D, , D, Ta D, , D, — HIBHIKICTb
B3aeMo U (1y3ii KOMIIOHEHTIB, BIJIIIOBITHO JUTS MDKYaCTHHKOBOTO Ta

BHYTPILIIHOYACTUHKOBOTO poctopis [10].

MeTtoposoriss modyaoBu po3B’si3ky Mojedi. [ moOy1oBu YMCENBHOTO PO3B’A3KY
3amaui (1) — (8) 3acrocyeMo 10 BUXITHOT CHUCTEMH pIBHSHb pi3HULEBY cxeMy Kpanka-
Hikoncon [11], mns yoro BBegemMo B obOmacti [ pIBHOMIPHY CITKY BUIJISAY
D*:{(tk’Zi,Xﬁ):tk =k-At, k=L N; Z,=i-AZ,i=1,M; X, =j-AX, j=1L; Ar=L, AZ:E, AX:K},

N M L
ne N, M, L € N — nmapamerpu po30utts oonacti; Af,AZ,AX — Kpoku CITKH TO 3MIHHHX
t,Z,X BIOIIOBITHO.

Jugpysia 6 mixponopax cepedosuwa (6Hympiwinbouacmunxkosuil npocmip). Ilicns
ampoKcuMallii 3a 0OpaHOI0 CXEeMOI0 OTPUMAEMO CHCTEMH PIBHAHBb 3 YOTHPMa HEBIIOMHUMH 1
Mapor0 KpaiOBUX YMOB JIJIsl KOXKHOTO 13 PIBHSAHB CUCTEMU

q k+1 q k+1 q k+1 q k+1 _ rq
al - +di- +bf - +g7- =
S R 1Y T8I YD, fll]

)
q k+1 q k+1 q k+1 q k+1 _ prq
. —+ . + . —+ . =
az Y2 d; 2 b; 200 T82°Y; le-j
Jljis 3HaXO/UKEHHSI HEBIJOMHMX 3HAUY€Hb KOHUEHTpAIlii Q,kf” , é‘f’[ Ha HACTYITHOMY
ij ij

(k+1)-my yacoBoMy 11api 3a 3HAYCHHSIMU KOHIEHTpALiil k-ro 1mapy BUKOPUCTOBYETHCS METO
nporoHkH [ 11], sikuit 3aCTOCOBYETHCS OJJTHOYACHO 0 JIBOX PIBHSIHB cucTeMu (9).
®opmynu 1151 00UYKCIEHHS 3HaYeHb KOHIIEHTpallild B By3JaX CITKU JOPIBHIOIOTh:
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k+l _ q  k+l q q Nk+1

Ly Ty +p ;Y850 (10)
k+1 _ g  k+1 q q k+1
2 a2j 2ij+1 +'62j + 7/21- Lijv1? (11)

e alq/ , ﬁlq/ , 7/1‘1/ , ag/ , ﬁg/ , 7;1/ , j=1,L — xoedilieHTH, 1110 BU3HAYAIOTHCS MIPU BUKOHAHHI

IpsAMOro xoay METoay IMMpPOTrOHKH.

3HaueHHsl IIyKaHUX KOoe(IUIeHTIB A BUMNAAKY j=/ 3HaXOAMMO, BUKOPHUCTOBYIOUU

“ s . . . ] ] .
KpailoBi yMOBH MOJEINI, BiIIOBIAHO IO SKHX Qllf;“ =Q,k;“ Ta éi;] = Zl , 4, OT)Ke, IICIIs

BIJIMOBIIHUX TIEPETBOPEHH OTPUMAEMO, 1110

g pd\ g9 499 _ £4 4 q (.9 14
, (a, +b; )d2 . flfjd2 fgl.jgz . 8 (az +b2)
(04 = == — 7/ [ S —
1 9,79 9,4 I 9,79 9,9 I q.79 9,9
djd; -g;8; did; -g;8; did; -g;8; (12)
q 99 q £q
, (af+b)ar gy L8l g!(af +57)
(04 = == — 7/ [ S A,
2 q.79 9,4 2 q.79 9,4 2 q,79 9 4
dijd]-g3g; did] —g3g] did] —g3g;
VY 3aranpHOMY BUIIAAKY 3HAYCHHS KOC(IIEHTIB BU3HAYAIOTHCS
q 9 py q.,4 q £4q qn4
— + —
! = 1 —b/ BI = 1 f]ii a].f—lﬁ Lo YV T le.j “p 2j-1
]. __.—’ ] - - °
i g9 q i 9,9 q 9,9 q9 9.4 q
v a,a,j_1+d, v a,a,j_1+d, a,a,j_]+d, azozzj_]+d2
9.4 q 4,4 q 4.9 q
g 1 a171j_1+gl be ; anzj_l"‘gz a171]._,+gl (13)
1. =" . al//: - y . 5
i 9,9 q 9.9 q g9 q 9.9 q
v a,a,j_1+d, az“zj_,"‘dz azazj_1+d2 a,a,j_]+d,
q 924 q.,4 q rq 9 pq
— + —
! = 1 —bJ Bl = 1]/ 5 %2 P 2 BVy T8 f’z‘j a,j_]ﬁ lj-1
2. __.—’ 2 - - ° 9
b g9 q ' q,9 q g9 q q .9 q
v az%j_,"‘dz 7 a2a2H+d2 az%]._,+dz a,a,j_]+d,
q.,4 q
1 9273, %82 —b!

J 9,9 q 9.4 q°
v azaj_1+d2 a,oc,j_1+d,

3HaueHHs KOHLEHTpAllll y By3Jlax HYJIbOBOIO 1Iapy, BUXOASUH 13 IOYATKOBOI YMOBH
(5) 3amaui piBHI:

Q) =0, 0! =0, i=I,M, j=1L. (14)

)

Jugysia 6 maxponopax cepedosuwia (MidCUACMUHKOBUU NpOCMip). AHAJOTTIHUM
YUHOM, ampokcuMmyroun 3a cxeMoro Kpanka-Hikoncon piBHsSHS audy3ii B Mikpomopax,
OTPUMAEMO CUCTEMY
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c k+1 c k+1 c k+1 c k+1 _ pc
a;-Cp7 +d;-C+ b -G+ g -G = )

) (15)

c k+1 c k+1 c k+1 c k+1 _ pc
ay Gy +dy -G +b; -Gy +g5-CL =

dopmynu 11t o0UKMCIeHHS KOHIIEHTpaliil y By3iax Ha (k+1) — My yacoBOMYy 111api 3a
3HAYEHHSMU KOHIIEHTpAIil Ha A-My 1Iapi, A BUNAAKY MDKYaCTHUHKOBOI'O IPOCTOPY MarOTh
BUTJISAT

k+1 _ ¢ k+1 c c ~k+1
G =a,-C B +7.C

i+1

16)
k+1 _ _q k+1 c c k+1 (
Czi = C2i+1 +5 i e C]i+l
ne o, B, v, a5, B, ys, i=1M —xoedilieHTH, 3HAYCHHS SKUX BH3HAYAFOTHCS
1 1 1 1 1 1
C C C c,,cC C C C C
o = 1 —b; B¢ = 1| fy—a B, ar, , +& Jf-ap;
LT T T ¢’ L~ c ¢ c ¢ ¢ c ¢ ¢ c |°
¢ aja; +d; ¢\ aoa, +d; aa; +d; aa; +d,
c,,cC C 3 c,cC C c,,C C
yo = 1 a7, , 18 b3 o=|1 ays T8> 47, , T8 | (17
LT T c ¢ ¢ ¢’ - T ¢ c ¢ ¢ c |’
¢ aa +d; aa; +d; a,a; +d, aa; +d;
C C C c,,C C C C C
o = 1 -b; Be = 1| fo—ap; , axyy +8& fi—a B,
5 - T c’ A ¢ ¢ c ¢ ¢ c ¢ ¢ c
¢ axa; +d; ¢ |\ axa; +d; aa; +d; aa; +d;
c,,cC C >
e 1 @V5 T8 —b;

% c ¢ c ¢ ¢ c '
¢ aya, +d; ajo;  +d;

3HaueHHs KOHLIEHTpalid B BYy3/J1aX HYJbOBOIO WIapy 3HAXOJUMO, BHUXOISIUU 13
[10YaTKOBOI YMOBHU

cj =0, Cy =0, i=I M. (18)

PesyabTaTn nocaigxkenb. BukopucTtoByroun oTpuMaHi YUCENbHI PO3B’SI3KM 3a/1adl,
BHKOHAHO YHCJIOBE MOJICITIOBAHHS Mepeliry mporecy audy3ii A7BOX PEUOBHH Y Yaci 3aJIEKHO
BIJl pI3HUX XapaKTEPUCTHUK CEPEAOBHILA, B TOMY YHCII i 3HaUeHb Koe(ilieHTIB Audy3ii ams
TUGYHAYIOUNX KOMIIOHEHTIB, fAKI caM€ W BH3HAYalOTh AUHAMIKY Mpolecy. Po3risHyTo
XapaKTepH1 BUIAJKU CIIBBIIHOIICHHS KOe(IieHTIB AUQY31l peyOBUH, 110 OEpyTh ydacTb y
IIPOLIECT IBOKOMIIOHEHTHOI'O MacOIIEPEHOCY.

OTtpumani MoaenbHI PO LIl 3MIHU KOHLIEHTpAIll Y MDKYaCTUHKOBOMY IPOCTOP1 Y
yacl MpejcTaBiieHO Ha puc. 1. BoHU M03BOJIAIOTH OLIHWTH AWHAMIKY 3MIHM 3HA4eHBb
KOHIICHTpAIlli B YaCTHHII JUIsl PI3HUX TMOJIOKEHb y 1eomiTi. Sk Gaummo 3 pUCyHKa, s
YaCTUHOK, 1110 3HaXOJAATbCA y BEpXHIM yacTuHI mapy cepenosuina (Z = 0.95), koHueHTparis
3pocTae OUTBII CTPIMKO 1 MaiKe Biipa3y AOCsITae CTaHy HACHYCHOCTI. Y TOH XKe 4Yac, 13 pyxoMm
y raub miacTy cepeioBHINa (3MEHUICHHSM 3Haue€HHA Z), Npodiai KOHUEHTpalli CTalTh
OUIBII MOJIOTUMHU, aJI€ 3 YaCOM TAKOXK JIOCATAlOTh CTaHy PIBHOBArH.
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Pucynoxk 1. IIpodini 3anexHocTi 6e3po3MipHUX KOHLEHTpaLill B MikuacTuHkoBoMy rpoctopi C (t,2) i

C, (t,2) Bimuacy t,[xs]
1) Z=0.05; 2) Z=0.3; 3) Z=0.6; 4) Z=0.75; 5) Z=0.95

Figure 1. Dimensionless concentration profiles in intraparticles space
C,(t,z) and C,(¢,2) in time ¢ [min]
1) Z=0.05; 2) Z=0.3; 3) Z=0.6; 4) Z=0.75; 5) Z=0.95

Ha puc. 2 npeacrasneni npodiai KOHIEHTpaLil B YaCTUHKaX HOPUCTOrO Cepe0BHIIA
B 4acl 3aJIe)KHO BiJ] 3HAUEHHSI KOOPAMHATU pajlyca YaCTUHKU X Ta MOJIO)KEHHS YaCTHUHKHU B
cepenoBuill. Sk 6aunMo 3 HaBeJACHUX PHUCYHKIB, HallMEHIIE 3HAYE€HHS KOHLEHTpauli B
YaCTHUHIIl CIOCTEPIraeThCs B ii LIEHTPI, a MPU PYCl BiJ LEHTPY [0 30BHIIIHBOI MOBEPXHI
3HAYEHHS KOHLIEHTpalii 30UIbIIYEThCA, IPU LIbOMY 30UIbILIEHHSI HE IPOMOPLIIHI MIXK c00010.
[Ipruomy, Ha 30BHIIIHINA MOBEPXHI YaCTUHKHU (X = 1) 3HaU€HHS KOHIIEHTpALil MaKCUMaJIbHE I
JOPIBHIOE 3HAUEHHIO KOHLEHTpalli B MDKYaCTUHKOBOMY IIPOCTOpi. binbll cTpiMKa AMHAMIKa
3pOCTaHHS 3HAYEHHS KOHILIEHTpAllid y 4YacTHHII JUid JpYyroi KOMIIOHEHTH HpoLecy
JIBOKOMIIOHEHTHO1 Tn(y3ii 3yMOBJIeHA BULIUMU 3HAYEHHSIMHU 11 KIHETUYHUX XapaKTEPUCTUK —
Koe(ilieHTIB AUPYy3ii.
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Pucynoxk 2. ITpodini 3aexHocTi 6€3p03MipHAX KOHIICHTPAIIIH Y YaCTHUHIII

Q] (t,x, Z) i Q2 (Z‘,x, Z) BiJ Yacy f,[xB]
1) X=0.05;2) X=0.3; 3) X=0.5; 4) X=0.75; 5) X=0.95

Figure 2. Dimensionless concentration profiles in particles
O,(t,x,z) and Q,(t,x,z) in time ¢ [min]
1) X=0.05; 2) X=0.3; 3) X=0.5; 4) X=0.75; 5) X=0.95

BucnoBku. [j1s1 MaTeMaTHIHOT MO/JIEN1 CKJIaAHOT TBOPIBHEBOT 1u(y3ii B cepeoBHIIII
YaCTUHOK MIKPOTIOPUCTOI CTPYKTYpPH 3allPOIIOHOBAHO YKCJIOBHM PO3B’SI30K, MOOYA0OBAHUN 32
cxemoro Kpanka-Hikosicon. OtpumanHuii po3B’SI30K TMOKIAJEHO B OCHOBY MOOYIOBH
QITOPUTMIB  PO3pPaxXyHKY KIHETMUHUX HapaMeTpiB AuQy3iifHOro MacomepeHocy Ta
BUKOPUCTaHO JJIi YMCIOBOTO MOJEIIOBaHHS TIpaIyHUX 3aJIeKHOCTEH KOHLEHTpaLii
KOMIIOHEHTIB Y MDKYaTCMHKOBOMY IHPOCTOplI Ta B 4YacTHMHKax cepenoBuiia. OTpumani
rpadiyHi poO3MOJUIM JO3BOJISIIOTH OLIHUTH €(EKTUBHI pEXUMH POOOTH aACcCOpPOEHTIB Ta
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IIPOrHO3YBaTU iX MaKCUMaJIbHMHM MOpPIr aaAcopOyBaHHS Jii BHUMAJKIB JBOKOMIIOHEHTHOL
Idysii.

Conclusions. The paper contains numerical solution for mathematical model of two-
component competitive diffusion in catalytic porous particles media based on the Crank-
Nicolson method. The resulting solution was the basis for calculation algorithms construction
and was applied for numerical simulation of graphical dependencies of component
concentrations inside particles and intraparticle space of media. The resulting distribution
allows to estimate effective regimes of adsorptions and to predict maximum adoration
threshold during competitive diffusion processes.
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