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In·: the works . [1 :5] Jor' the description of gas, transfer dyna;mics in the 
···~--· _, '-'~' : • ;.' ,-·~-~i~ ~ • ~~·,; . .~ • .,., ·. c_ \'} :',. 

adsorbate-adsorbent open system we propo~ed a model in which, unlike the 
-· ·. ~;; " " . - ' . -~- - . ,. .\;. -~ : ~ ; . '. ' ' 

well-known sorption dynamics models, the interactions between adatoins and 

activated complexes' ( AC). a;e expiicitly taked into account. The equat~ons 
of the model for the dimensioniess concentrations v( e 

1 
T) in gas phase and 

• .,c ' • •• - •• ' ' .-; t:: ~ !· • • ' ":'\, 

B(e, r) in s~rbent look like: 
·.;• ,, ·· .. 

8v". 8v 80 . D82v. 
'v ae + ar + 8r ·= ae·: : .. 

o.<.e < 1, 
; .\ ... , 

: ., .. 't . . ~ 

0 <, r, = .--:-. :=:; 1, 
'" ... ·To 

ao, ..... { v.·, .} 
"--a = Vad~- vd.ea= ._. -1 4>(T,e,'et~z,()), 

r ap0 . 

1 ' '. 
-. = '1/J(B), 

. apo · •·· ,. ; .. ·:; 

v(e;: = 0) = 0,. B(e,-r: = 0) =:= 0,. o ::;_e::;1, 
<'~ 

. i .v(e = o;!r)';,;, a(r) ·= Vo,.' 

8v(f; r) = o; ··~~< T\~ 1.. 
,. ae. ), ., '' .. ': 
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Here p0 is the equilibrium. pressure corresponding to the surface cover-
. . . ,·. . • . _·, -. ; 'r . ·. -~\ ··: .. }_~-- -~~.C..: ' 

age 0, a is the adsorption coeffl.cient, _r0,charast~risti.cal sorpti.ot:t ,ti~e [2,,3], 

v-gas average velocity, D.-longitudinal diffusion coefficient,,and through the 
~ - • • •' ' •' . .:: ·- • ! i - . '· '.. 1 . • -' ; 1 

Cb(T,e,e1,z,B) we expressed the depeJ1d,ence ~f th~ adsorption, vad~,and d_es~ 

orption vdes velocities on the surface coverage rate 0, temperature and the 

effective adatom-adatom e,a~ato!ll-A.C e1 int~r~ction parameters. The func

tion 'lj;( B) in (3) is defined by the .adsorption isotherms. 
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The ~~.(2)we obt~iried ~n the basis ofapplication of the'quantum sta-
. ( 

tistical Ising type Hamiltonian, 

H =:= -p~N, -c: LNJf!g, (7) 
f (!g) 

to the adsorption and des~~~tion ~£'particles in the ~pen syst~m, which are 
·' 

interacted in the adsorbed states on a homogeneous surface [1,2]. 

In the works [2-,3], within the framework o(the proposed model, in three 
. ' . '< 

,-

approximations of particle correlation effects, namely, in the molecular field 

approximation (MFA), quasichemical approximation(QCA) and polynomial 

fission (PF) the gas isotherms at different yah.1es of ada toms interaction pa~ 

rameter {3c: ({3 = (kBT)-1(eV)-1 ) ~~r~ obtained. The an~lysis of the cal

culated gas isother~s shows the~sse~tialnonlinear dependence of surface 

coverage rate 0 on the gas concentration v with the growth {3c: (the "strange 

attractors" regime) [2,3]. In [4], .on the basis ofthe numerical solution the 
' ' ~ . ' ' ' ~-.: . ;" . ~ 

system of eqs.(l)- (6), for oneccentral physical adsorption a "hiden mech-
. f ' ' ' " 

anism" of concentrational ~ave formation is'·founded that is ow~d to the. 

param~t~;·pc:. Itis'~ort:h'to'riote that the concentration jumps exist for the 

s~cie viilues' o({3c:, ~hen in the s~stem'the strange ~ttractors appear.' That 

ihhere is ~·certain'co~relatiori·h~t~eeii'these two regimes. The numerical 

results 'for the fi~ed values' of the~articles interaction energy c: (eV), such 
;. ." 

that' 

. {3c: ;;; 0.0, 0.5~ 1.0, 1.5, 2.0; 2.5' 

J 
j \ 

r 

are shown in the Fig.l.and .Fig:2,: ~esp~ctively .. The analysi~ 'of 'these results· · i~ 

\I :-
1: 

"2 

shows th~t the'~d~torhs lnteracti~n pararheter {3c: infli.J.ensed essentiaily on 

'the surface coverage r'ate~ 08 • ·Narilely, ~ith the incre~sing of {3e: ~e ~ilrcoin~ 

to th~ mo~~greater satnr~tioii values of 0~ (Fig.l). On the ~ontrai:y, the time 

T
8 

necessary to reach such ending saturation 08 ; decreased c'orre~~ondingly 

to the same values {3c: (Fig.2). Thus, the adatom interactions in the itream+ 

ad~orbate open system results i~: 

1) nonlinear evoiutions'o( gas concentration I/ in the stream; 

2) various equilibrium values of concentration ·o. in th~ sorbent pores. 
< ' ' • ; ~ ' - • • 

The m~re detailed analysis ofthese results with the regards of their appli-

cation to the experimental data on physical adsorption in ~rystallic zeolites is 

·given in[6]. In this report wegeneralize the above resultsassumlng,stoch<,ts~ 
' 

ticity of the t~an.sfer processes in an adso~bing. system ... Tl~!s)s .natur,~l}.Y 

inasmuch as the transfer processes in many real physical systems goes under 
' ' ' \'' 

the influence of the spatial ·and temporary inhomogeneities; The stochastic 
' • c .. ~t ' ' : '. ' . . ·, ' ! . '·' '. .i ' .: \ : > 1 w .'. :~":~) • 

process in the adsorbate· adsorbent open system' we sin1ulate by,the introduc-

ing of the temporary adatom- adatom an·d .adatom-AC random interactions: 

c ~ ~(r) = n(T)Eo, ct ~ C:t(;) = 1l(r)C:to, (8) 

r :·: 

• (co, . C:to .= const). 
~ • ' ! ' • ' • 

' 

In expression (8) n is a random variable, which values change in the int.crval 

[0 + 1] ... Distribution o£.71. is given by the uniform pseudorandom number 
' ' .<' • o. ., ' : < ' <' l ' , ' '· I ' ' ' ~ ~ .'~, , > j' > 

,generator~ 
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The system, of nonlinear eqs: (1 )-( 6) in three ~ppr<,>?Ci:rpations_ to ad atoms 

inte;actions was soly~qn~merically by difference m~thods [2,3]. It is worth 

to note that in the PF. c;nd QCA correlation effects are takedinto a;ccount, 
' - - < .,, > • ' 

but in MFA they are neglected: . 

a) PF approximation 

z k 

80 = { ~ _ 1 }£ ~! Fk, 
OT apo . k=O 

'f z,. 

Fk = L R~Nin, y = exp(,B(ct- c))~ 1, 
m'=k 

R':,. = A':,.C;'Om(1 ~ oy-m, Nm = [1+ (ap0 exp(,Bcm))-1t\ 

wh~re A;' = ( :'' l'; C;' = ~ and th~ adsorption isotherm 0 = 0( ap0 ) will z m. z. 

d·~fined frointhe equalitYFo = 0. 

b) QCA 
,, 

f){) '· ,, ' ' ' ' ' ' ' 

... ' or = { v(1- 0)[1 ~ r t r ~-~P,( ~~c)tz- 0) }(1 t yry, 

' ' 8 --;-1 +20 
r= 

8+1 

~· 8 = y'(1- 20)2 +.40(! -.0) exp(,Bc~, 

c) MFA 
f){) { ' ,. ' } or= v(1- O)exp(z{JcO)'- 0) (1 + yOy. 

The evolutions of cmicentrations·~(e;r) and O(e, r) we analysed in the 

enough large intervals oftime T >> 1, (t >>'To) and coordinate e >> 1, 

(x >> L). The calculations were carried out for the difference values of the 
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parameters ,Bc0 and ,Bc10• When the parameters /1e .Bet change very quickly 
-· -- - .. . ,. ·-;-- .- "''·· 

(Fig.3), the system "not catch" to respond to such a'variation and we will 

have the same picture for !'{e,r);: B(e,;), as /1c,,Bct = const. Therefore, the 

random values of ,Be and .Bet were chosen with the some explicit duration 

r* = I< fir, where f).r is the disc~etization step of the difference scheme, and 

I<>> 1 {Fig.4). In Figs.5.1- 5.3 the results of calculations for ten moments 

of time in the interval [0 7 50]· with the step T = 5.0 for /Jco = 1.0, 1.5, 2.0 
~ t • ' 

and ,Bc10 = 1.5, 2.0, 2.5 (i.e. ( & )0 = cto. :::- co = 0.5) are shown. Froin;the 

Figs:5.1- 5.3 it'is easily to seethe irregular'evohitionsof the concentrations in 

gas stJ:eam and in sorbent. In that points, where one observes the increasing 

of B(e,r), the concentration in gas phase v(e,r) decreases;:;Thecalculation 

were carried out for I< = 100; 500; 1000 10000, and the dynamics of the 

system in all'cru;es are nearlys}milar. r 
I , . . 

Thus, the introducing of the random: interactions iri the ads~rb1te} ad-
. t • . ; : ·, ': . ; ' , . : I f ; ~ : ! ' ; ' _' ;· ' • ~ (' 

sorbent open 'syste~ change essentially thei gas' tran~fei dynamics and we 

· observe the stabll concentration· wave. fo~mations in' the, ~yst~iJ. . . ;· . . : 
tq-
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XomtypOllOB X.T., <l>eroHIHII B.K., nyJblllllll H.B. 
AKTHBllrui nosepxHoCTb 11 npouecCbl nepe11oca s r 

HccJJenosaHallllllaMnKa 11epe11oca raJa non BJII~ 
( «aKTIIBIIO.ro 3JieMeHTa>> ). Ha 6aJe KBaiiTOBocTantc 
fOBCKOro HHJa .UJUI OTKpbiTOii CliCTeMbl ancop6aT~a 
BaJOTC~ BJaliMOlleiiCTBll~ anaTOMOB H aKTIIBllpOB< 
nm•yqeHbl .u.n~ Tpex .npn6mtJKeHnii yqeTa Koppen~ 
H paJJlll4JibiX Jlla1Jellllii ::mepn!H II B3aii~IOlleiiCTBI~ 

Pa60Ta BhmOJmeHa B Jla6opaTop1111 Bbl4liCJIIIte 
OH51H. 

npenpmiT Ofibe)lfiHCIIIIOro IIIICTIITyra lt;lCpllhi.X 

Kholmurod9v Kh.T., Fedxanin V.K., Puzynin LV 
Active Surface and Transfer Processes in Gasody1 

The gas transfer dynamics under the intluenc 
elemenl>>) is investigated~·On the 'basis of quantum 
for . an adsorbate-adsorbent opef1 system . the 
and activated compJexes are ta~en into account. • 
approximations of the particle correlation effects il 
nfadatoms interaction energies. 
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