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Abstract: Technologies that cause the least harm to nature from global warming standpoint are becoming
called-for. In this regard, photo-catalysis which uses the solar energy for chemical transformations of
substances is of great interest for studying possible mechanisms of such processes. At the same time, the use
of photo-catalysis significantly expands capabilities of the synthesis of new organic and inorganic materials.
Charge phototransfer is always at the heart of photochemical transformations. Such processes can be
considered from the point of view of quantum mechanics, and the probability of various mechanisms of the
passing processes can be calculated using the apparatus of Green's functions. Analytical expressions for
kinetic parameters of the charge transfer process between polyatomic particles in non-regular condensed
medium and expressions for the extinction coefficient for appropriate processes of charge photo-transfer are
obtained. Based on the analysis of obtained analytical expressions of dark and optical charge transfer
processes, correlations between kinetic parameters of these processes are obtained. A methodology for
determining kinetic parameters of the charge photo-transfer process on the basis of the shape of light
absorption curve by means of the system functioning as the frequency of absorbed photons in various
systems is presented. In this respect the general methodology has been applied to various specific processes.
A methodology for determining the kinetic parameters of the charge phototransfer process from the shape of
the light absorption curve by the system as a function of the frequency of absorbed photons in various

systems is presented. The general methodology presented has been applied to various specific processes.
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The problem of photo-catalysis becomes
more and more urgent as negative tendencies of
global warming tend to grow. Technologies that
cause the least harm to nature from global
warming point of view are becoming called-for.
First of all, such technologies that use the
energy of the sun and the minimum of fossil
fuels. In this regard, photocatalysis [1 — 24],
which uses the energy of the sun for chemical
transformations of substances, is of great
interest for studying the possible mechanisms of
such processes.

At the same time, the use of photo-
catalysis significantly expands capabilities of
synthesis of organic and inorganic materials.
Capabilities of using photo-catalysis [10] for the
synthesis of new materials is often facilitated by
performing spectral studies into individual
reagents used for photosynthesis [11], as well as

individual stages of the process proper.

The methods of spectral studies of
individual substances [18], both in vacuum and
condensed medium, are widely used to identify
certain substances and control the quality of
compounds obtained. At the same time, when
using optical methods, a question arises about
an unambiguous interpretation of separate bands
in the optical spectrum. More questions arise
when interpreting the optical spectra of systems
with charge photo-transfer [19].

So, the use of optical methods to study
complex condensed systems used for photo-
catalysis requires an insight into individual
components (reagents) and separate stages of
the charge transfer process.

Electron transfer always lies at the heart
of photochemical transformations. This can be a
photo-transfer of an electron of the reagent to an
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excited state followed by the transition of an
electron to another particle and, hence, the
implementation of a chemical reaction. This can
be a direct photo-transfer of an electron to the
final state (from one reagent to another reagent)
and thus the implementation of a photochemical
reaction. But more complex processes can also
occur, in which molecules of the medium in
which the reaction takes place take an active
part.

D=In (iﬂ) = xkd

where 1l is intensity of light on the input of
measurement cell with thickness d; 1 is intensity
of light on the output of the cell. Proportionality
coefficient x may be substituted for extinction

K= Eﬁ CI!EER +Enb Cn CbEnb +. ..

where C, is concentration of a-type particles.
In case of photo-transfer of an electron
on a particle to an excited state, the extinction

K= ER CIRER

Let us write the perturbation leading to the

V = — [drB(F)E(7)

Where P(7)the polarization operator of the
particles-reagents is, E(7)there is the operator

J-'r-"!
E{ﬂ =1 EE(EHMF{?{VD) i Ekﬁ(akﬁeih1 - ﬂ:;: Eﬂw}

Where V, is main volume of periodicity, s IS
unit vector of photon polarization with wave
vector k and polarization ¢ (0=1, 2), a;_ and
a,, are photon creation and annihilation
operators, w, is frequency of photons, i is
complex unit.

dw, = £ [ dé [ d7dr'(g, (", 0)E, (7,

Where integration contour Cy, over 6 runs
parallel to the imaginary axis, angle brackets
denote quantum statistical averaging over the
initial state of the system Hamiltonian H,. The

E(r6) = exp[:ﬁEth)E[F] exp[—ﬁE'th)

These processes can be considered from
quantum mechanics point of view and the
probability of various mechanisms of the
passing processes can be calculated if we apply
the apparatus of Green's functions for finite
(nonzero in the Kelvin scale) temperatures [25].
When using optical methods to study complex
charge transfer systems, it is convenient to use
Lambert Beer's law, according to which the
optical density D is determined by the relation:

(1)

coefficients of particles adsorption &, and
extinction coefficient of the direct outer-sphere
transition of the system with photon adsorption
gab:

(2)

coefficient of the process will be proportional to
the concentration of particles C

3)

photo-transfer in the form:

(4)

of the photon electric field strength which can
be written in the representation of secondary
quantization in the form:

()

Separating electronic and nuclear states
for reagents and molecules in the adiabatic
approximation, the transfer probability in the
first order of the perturbation theory can be
written in the form:

0)), (e##HiB; (") e P B (F)); ()
Heisenberg operators are determined using the
Hamiltonian of the free electromagnetic field
with the renormalized photon propagation
velocity:

()

It is not difficult to calculate a correlator of operators of the intensity E in formula (6):
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The first term in the equation in curly
brackets describes processes with light
emission, and the second term - with light
absorption. Reactions with light radiation are
important for strongly exothermic processes, in
particular, for processes involving electron-
excited particles.

E,(r".6)E

2mw,le® e exp[BBu, +ik(F —17)]

_ ¥ Nypgwiidy
= 2:'1.:9,{»3',“7e',m—'f—lﬂ‘rzIa

Where the frequency interval Awx and space
angle of the direction of the wave vector AQ is
determined by the vector Ak, the flux density |
coincides with a number of photons, which
passing per unit time through a unit area

Enmkﬁ’

Cg
dly = Sdx

It is obvious that matrix elements of the
polarization vector in the obtained expression
are nonzero only for the points #and r' which
near to reacting particles. Since the region

5, = zm,{(dvﬁjﬂﬂ% [, dBefeur(efRid, e~R9Rr d ),

Where d,; = (d,

A further simplification of formula (11) can be
carried out for the case when no exchange
(transfer) of heavy fragments between reagents
occurs during the reaction. For such reactions
the set of coordinates of the centers of
gravity p, and angles ¢;, which determine the

Eq = zﬁwk.r( i der H dfpsz Hﬁ‘fﬂ ?; (Pz’

wk])dffexP(_ﬁerr@réﬂ))dfa))

Where p_ﬁ' are radius-vectors of the gravity
centers, respectively, for example, for the first
particle; analogously, angles ¢, . Depending on
the symmetry of reagents, Qo is equal to either

—_

e B ™) 4

(8)

For definiteness, we will consider only
processes with light absorption to comply with
photo-catalysis processes.

Let’s assume that the source produces
photons with polarization ¢ and wave vector

within interval from k to k+ Ak. In this case:
exp[ﬁﬁwk + fE(F— F)] =

(9)

perpendicular to the vector k. For simplicity, we
will omit the indices k and o in the future. The
expression for the extinction coefficient of the
catalytic reaction can be found from formulas
(6) and (9):

. (@) [ doeseer [ drare® e (BTN (Bu() 2

(10)

where the transfer occurs is determined by
atomic scales, k(7 —r') = 0. As a result, for
the extinction coefficient we have:

(11)

), d . 1s the dipole moment of the transfer.

spatial orientation of the reacting particles, is
identical in the beginning and the end of the
process. Using the classical approximation for
the translational-rotational motion of particles,
from formula (11) we obtain:

f d6 {exp(B6[H,.(p. @) +

(12)

8n%, 4w, or 1, Hamiltonians Hj; and Hy differ
from Hamiltonians H; and H; only by Kinetic
energy of translational-rotational motion, a
correlation function @; has the form:
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¢i(§’@] = E—EFL":EJ@]'H [J‘ e, dPLJr I, I'I,;r deig —EFL..:.TJ'JLP;.]

(13)

Where F; is the free energy of the system with We accept the Condon approximation and

Hamiltonian Hj,

assume that the photons are unpolarized, then:

e, = 2 [ T1e, BTe% 0, (5,0)|d, (5. 0)[* [, dBexp(BOLH, (5.9) +

wk]jexp[_BEHfr[pr‘P)]

Here, the factor 1/3 arises when integrating over
the angles that determine the orientation of the
first particle.

de, = [ 0; (b, @)dxe, (x,p, @)dx — [l (x*;p, @) I°S,, (o, @) dx

Where Si denotes the overlap integral of the
electronic wave functions of the initial and final
states. Since d(x) is a slow function of %, in the

dey = [d{x*) — dz‘i]sf:‘ ﬁ@]:désﬁﬁﬁj

(14)

We also accept the one-electron approximation

assuming that the state of one electron only
changes during photo-transfer:

(15)

first term, in the formula (15) d(x) can be taken
out of the integral sign at the point x*, where S
has maximum:

(16)

Since d * weakly depends on p, ¢, from formula (14) we obtain:

— —-‘T'-'-'rflgldz-l J"l‘[ _m;ﬁ (P!(P”Sﬂ[:p,qg” _Ir dad {Exp[}?f"[ zr(p,(p)-F

wr]Jexp[—ﬁHHfrmﬂJ] :

Under similar assumptions, the rate constant of
the thermal reaction can be reduced to the form

dp; [z d 3 2 =y p
=2 [T, P2 e22 2, (5,0) |5, (5 @)| -, do(ePoHame) e hokEe)),
|:l

Where V* is connected with perturbation which

Ve=v(x) -V,

Comparing formulas (17) and (18), we obtain a
correlation between the kinetic parameters of

a*|? 2maw;
= o] S raar - w)

Although the (20) correlation was
obtained in one-electron approximation, it can
be expected that it will be valid in many-
electron approximation for matrixes d; andV,.
This requires that the function d; be a slow
function of g, ¢ coordinates.

All further analysis for extinction
coefficient and calculations for specific models
can be carried out in the same way as for
thermal processes. So, we merely present results

_ (2m) -_,I[?uinrl—[ﬂ :‘Eplr[n-dlpm-#’ |

i | -

ilum(]‘grfpae )_ iIUV(B )}

(17)

as follows:

(18)

leads to the reaction:
(19)

the charge photo-transfer process and the
corresponding thermal process:

(20)

for a number of cases.

If there is no entanglement of normal
coordinates of intramolecular vibrations of the
reacting particles in the initial and final states
and if the interaction of intramolecular
vibrations of reacting particles with the medium
polarization can be neglected, and the harmonic
approximation can be used for intramolecular
vibrations, then we obtain the following
expression for the extinction coefficient:

o)|" - exp{BO [-AF(5, @) + w,] -

(21)
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Where the function #™ (g, @, 8*) and ¥¥(8*) looks like:

-+ 1 =Y = =Y =Y -+
Y™ (p,¢,0") = — =~ [dpdpde dg' AE(p,@)AE (P, @) dew Imgi(p .9, 0" .¢")*

SI“.'EL'“%_H:I sJL'E:JE

(w?sh 2 )

V(g =

Zexp[ﬁ'* [xjj

Y i
X, ]S-IU.'”

_ Z :X’;:- [Q}nl} - Qz’inl}): .
xl cth[xi(1— 8] +xf!r:th[x£5'*y

n=1

where AE.(p.@) is the change in the electric
field strength of the reactants during the charge
transfer process, !mgif (p,@.p ,¢) is retarded
Green's function of polarization operators of

E}IV(E%) = Ei‘! ﬁEi"i'!

[45.&: (xi(1—8%) —|—x:jE3'*) — (1 —xi/
x!

sh [xgll:l—ﬂ'}}sh':xnﬂ-}

)sh(_z(l — 8%)xl )sh[zﬁ'*

mn

if
xH = ﬁ_m
n 2
(22)
medium [10].

If, moreover, the frequencies of
intramolecular vibrations of reacting particles
do not change during the reaction, then

Here E

To obtain final results for the adduced
models, it is necessary to move in two
directions: when calculating®™(g,¢), one
should use statistical-mechanical models and for
calculating dffi — guantum-mechanical methods.

Below is the calculation of Kinetic
parameters of the charge phototransfer

Jy “tdw, =4m*(dVy)* 7t [ drdr' (P (7)

In the long-wave approximation, correspondingly:

o

If the translational and rotational coordinates do
not change during the reaction and motion along

J7 fdo, =2 T,

0wy

For bimolecular reactions, if the transfer occurs
upon contact of reagents, the sum rules take the

7 Ztdw, == 4nR25R®,(R,)

D L.J;{

Xpshxy

sz.(F")}ie
I 22 duw, = 4m(@) " dp ),

dpy nvr i

; (23)

-, IS the reorganization energy of the n-th degree of freedom [10].

processes from the shape of the light absorption
curve by the system.

First of all, consider the sum rules that
allow us to determine the transition dipole
moment. For this, both parts of correlation (10)
should be divided into wy and integrated over wy
when adjusted for integral representation of the
o function. As a result we get:
ik(F—77)

(24)

(25)

them can be considered as classical, then:

22 2,(5,0)|dy. (5, 0) (26)
form:
d% (R,) (27)
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If the characteristic distance at which the

transition dipole moment changes is A,
o 5y _ (2m)*®
fu oy 0P = 73
K

d7 R.7A

de;~e” “/a, and the initial distribution function
2.(R_) can be considered equal to unity, then

(28)

Finally, if the radii of particles are the same and equal to r,, then

ol 5 32n® .2 4
I —“dmk=Td' ry A

0wy

Proceeding from these sum rules, it is possible
to determine the transition dipole moment only
if the entire experimental curve of the

d? [T d,

fi = 22w AY0 wy

To determine the mechanism of the charge
photo-transfer process in non-regular condensed
system and calculate reaction parameters, first
of all, it is necessary to determine the strength

m
A= Ei;cthﬁ“%’"

m

If A<<I, bond force is weak, if A>>1, bond
force is strong.

DA:DA

o -V

Where hv is the photon energy, hv,,,. is the
position of the maximum of the absorption
peak, DA__is the absorption at the
point hv = hv, ., I"is half-width of absorption
hyv 1

D* T rEDhas

In considering this relation as a quadratic
polynomial (function hv/D# of hv), it is not

fi To

(29)

dependence of the extinction coefficient on
frequency is known. For example, from (29):

(30)

of the bond between the reagent and the
medium. The parameter A can be used for
estimation:

(31)

1. With a weak bond with the medium, the
absorption curve will have a Lorentzian

shape:
r.z

{hl"_hvmahr:lz'l'rz

= ——[hv*—2hv,__hv+ (hv, )"+ 7]

(32)

peak (athv = hv,,,. +I, the
decreases in two times).
Calculations are more convenient to be made if
formula (32) is rewritten as follows:

(33)

absorption

difficult to calculate coefficients on computer:

— ':h"mnx:'=+‘!_: —_ —h""qu 1
Qg = = PQy = o7, Oy = o, 34
0 r*bhax 1 I Dmax - M Omax ( )
Thus, for the reaction parameters we get:
- 8y pz2_92 [ . . A _
hv:lmz.r_ T oa. = a. (:ﬁ ) i Dmax = rfa,’ (35)

By the found value of D% __ and relation (21)

d7, can be estimated if for calculation of

2. At strong bond with the medium, a number
of models should be considered that will
describe the most probable processes.

1) Let us consider a model in which the system
has only classical degrees of freedom, we’ll
describe them in a harmonic approximation,

jﬁ"’:—fdmk will be used the relation (27) or

(28).

assuming that there is no frequency change
during the reaction. If two particles are involved
in the reaction and the transfer occurs upon
contact of reactants, then the extinction
coefficient has the form:

CHEMICAL PROBLEMS 2021 no. 1 (19)
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{21 2

=i fw TRZ6R*%,(R,)|dy,| exp(B6° [(~AF
go"(1-67)E.(R)I}

(R + wp) —

(36)

Where E,.(R_) is reorganization energy of the system [8], and £*is equal to:

—wp+AF(R)+E(R.)
2E.(R.)

g =

37)

The optical density for the considered model is described by the function as follows:

(AF—hv+E.)®
4KTEy

D=D__.hv-exp [—

Let us rewrite formula (38) in the form (AF = 0):
Ey
4KT

1 ~
Y=A+ —X+BXx% A=InDpg, —

]

Where ¥ = in(Dwa), X = hv.

"~ 4KTE,.’

(38)

(39)

For numerical calculations, the last correlation necessary to determine such values of
should be rewritten in a form convenient for coefficients A and B so that

using the least-squares method. In so doing, it is
= 1 2 .
i (-¥ +4+=x,+Bx?)

(40)

should have minimum (here X, and ¥, — are experimental points).

After uncomplicated transformations we obtain:

4 St TP S ST Svixt oo S

3
LiXj

5 EE-XE-—{E;-X;*}Z

FEEFEXEZ—('EG) Tix; -Lixf Ez‘*’ﬁ(ﬁfrz) Tix7 Li X

sTixt-(%;x2)°

S R

16B
Where S is the number of experimental points.

It must be noticed, that at practical use of 2)
correlations (38) should be used computer
programs.

Having determined the reorganization
energy E, and the D,,..value by this method,
the distribution function of the reactants and the
transition dipole moment can be -calculated
using formula (36) and the sum rules (27-29).

; (41)

As the next model we will consider a
system in which, in addition to the
classical subsystem shown in the
previous model, there is also a quantum
degree of freedom with a frequency @,
that does not change during the reaction.

The extinction coefficient will have the
form:

CHEMICAL PROBLEMS 2021 no. 1 (19)
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3
(2m) /2wy 4nRZER?

3 JE,,+ E] [ch(ﬁﬁm{l—ﬂ*],’shﬁ—qul

£, =

‘#!::Rc]ldf:(‘qc)lz T exp {_ﬁea(mk +

AF(R.)) - B6* (1~ 6°)E, — BE;

1 1
sh;ﬁmq{l—ﬂ*]shgﬁmqﬁ'*}

1
sh;ﬁmq (42)
Where EZ is the reorganization energy of the similarly toE,), and 8* is determined from the
quantum degree of freedom (calculated equation:
R=(1-268) w,

—w, +AF(R,) + (1 — 20)E, + E9 =

sh;,ﬁ‘uq

=0 43)

The shape of the absorption curve for this case is as follows:

(hv—nF-E,—E7)"

D = Do chv - exp [_ KT Ep+2ag By ] (44)
Let us rewrite formula (44) as follows:

v=ay+a,x +ax*; y= 'E”'(Df}hv); x = hv; (45)
Where the coefficients of polynomial are:

ag =InD__. ——I"M'::x}d DAy = —:h:T”; . = —ﬁ,

® = 4KTE, + 2w_E},  hv,. =E, +E!+AF (46)
After computer calculations ofa,, reaction can be determined:
a, coefficients anda,, kinetic parameters of the
|'T a,oo RV gx

g= H|E; h'v:'ﬂﬂ_r: _: ; Dmnx = E.’Ip[ﬂﬁ] + EIF: ; (47)

The transition dipole moment and the changing frequencies and two classical degrees

distribution function of the reagents can be
calculated similarly to the previous models.
3) Finally let’s dwell on a model in which
during, the reaction the reorganization of
medium occurs, which is described in the
classical harmonic approximation without

of freedom are reorganized, the frequencies of
which change during the reaction. Moreover, we
will assume, that the frequency of the first
degree of freedom in the initial state ! will be
equal to the second degree of freedom at the end

w?, and vice versa, w} = w.

For this model the extinction coefficient will have the form:

g/ -
Im Pwp AT RER

£ = — ‘dﬁ(ﬁc) Trexp {,{?H*[mk -
3(EM +y3 (1-8"+y28" )5+ % [y2 (1-8 ) +8" PEE |
AF(R,))—B6" (1= 6] ~ BE?8"(1- 6y [ g + mrons ) )
degree of freedom with changeable

i
Where y=':”1/ ;0 EF is  the
s

reorganization energ_y of the vibrational

frequency (evidently, EY = E; = E7), the
value of 8 is determined from equation:

CHEMICAL PROBLEMS 2021 no. 1 (19)
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—w, +AF(R_ )+ (1—268)E™ + r{

The absorption curve has the form (AF = 0):

D=D,  hv-exp {,[?E'*hv —BEM8*(1—86"%)

—;25,%’3*(1—3*)y[

To determine reaction parameters E™ and E¥
we will use the following method. From the
slope of the experimental curve

(1-07-6%  y(1-62-6*) ,
[1—8+y26] ' [(1—8)y? +ef]f} a
(49)
1 1 }
[1—8*+}*38*]3+[(1—E*]}*3+H*]3]
(50)

!rz(ﬂfﬁ)=f[hv] we find the experimental

values of & __ at different hv.
Equation (50) may be represented as:

gxp

F 1—8)* —8%y° (1—8)*—8°
! —Em 4 ¥ ( ) - }: + ye( j,, L. f
1— 26 1—-28|[1-8+y26]>  [(1—-8)y*+6]° (51)
This relation is the equation of the straight-line  from equation (51) using the linear regression

hv(1 — 28) as a function of the expression from

curly brackets. Using the experimental values of
8., at differenthv, it is easy to determine and
2w Ef'riﬁmk

E, = - 1,
3c(®y) °

program.
Pursuant to the extinction coefficient, it is
easy to find the product:

4nR26R*2,(R)|d, (R (F(6")0(8))” /2 - explBBasy +#(8)]

(52)

Where the functions ¥ (&), f(8) and ¢(#&)have the form:

)exp—[y? gEF (8)8(1-8)]/0(8)

¥(0) = po(1— 6)E™ + BE; expB (y—1

@(6) =1-6+y6;

Calculating numerically the combination
#.|d,;|"and using the sum rules (27) it is easy
to determine ¢, and d;.

Analytical expressions for  Kinetic
parameters of the charge transfer process
between polyatomic particles in an irregular
condensed medium and expressions for the
extinction coefficient for the corresponding
processes of charge photo-transfer are obtained
Based on the analysis of the obtained analytical

o : (53)

fO)=(1-8+y8)*—(y—1)8(1-6)

expressions of dark and optical charge transfer
processes, correlations between the Kinetic
parameters of these processes are obtained. A
methodology for determining the Kinetic
parameters of the charge photo-transfer process
from the shape of the light absorption curve by
the system as a function of the frequency of
absorbed photons in various systems is
presented. The general methodology presented
has been applied to various specific processes.
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DPOTOKATA/IHTHYECKHE IIPOLIECCHI B HEPET'YJIAPHBIX CPE/IAX
T.A. Mapcazuweunu, I /1. Tamuweunu, M.H. Mauasapuanu

Hncmumym neopeanuueckou xumuu u d1exkmpoxumuu um. P. Aenaose
Tounucckoeo cocyoapcmeennoeo ynugepcumema um. M. icasaxuweunu
0179, Tounucu, np. M. Yasuasaose, 1, e-mail:tati@iice.ge

Bce 6onee socmpebosannbiMu CMAHOBAMCA MEXHOIO02UU, HAHOCAWUE HAUMEHbUULL 8ped Npupooe ¢ MoUKU
3penus 2nobaibHo2o nomenienus. B cedasu ¢ smum pomokamanus, UCHOILIVIOWUL IHEPSUI) COTHYA Ol
XUMUYECKUX Npespaujerull eewecms, npeocmagisiem O0avuol uHmepec OAs USYYEHUs B03MOJICHBIX
MeXaHu3Mo8 makux npoyeccos. B mo e epems ucnonvzoganue pomoxamanusa 3HAYUMENLHO paciiupsiem
BO3MONCHOCTIU CUHME3Ad HOBbIX OP2AHUYECKUX U HeopeaHuyeckux mamepuanos. Domonepenoc 3apsaoa
6ce20a niexcum 6 OCHo8e (Pomoxumuyeckux npespawjenui. Taxue npoyeccvl MONICHO paccmMampuéamyv ¢
MOYKU 3PeHUsl KBAHMOBOU MEXAHUKU, A 8EPOAMHOCHb PA3IUUHBIX MEXAHUIMO8 NPOMEKAIOWUX NpoYeccos
MOJCHO paccuumvleams ¢ nomoupio annapama @yuxyuii I puna. Iloayuenvl anarumuueckue 8blpadtCeHUs.
0151 KUHEeMUYecKux napamempos npoyecca nepeHoca 3apsioa mexcoy MHO20AMOMHbLIMU Yacmuyamu 8
HepezyIaApHOll  KOHOEHCUPOBAHHOU cpede U  GulpaxceHuss 01 Kodpduyuenma IKCMUHKYuu  Oas
coomeemcmeywux npoyeccos pomonepernoca 3apsaoa. Ha ocrnose ananuza nomyyeHuvlX aHAIUMUYECKUX
BBIPAJCEHULL NPOYECCO8 MEMHOB020 U ONMUYECKO20 NEPeHOCA 3apadd NOTYYeHbl KOPPemsiyuu Mexncoy
KUHemU4eCcKumMu napamempamu smux npoyeccos. Ilpedcmagnena memoouxa onpeoeneHuss KUHemU4ecKux
napamempos npoyecca gomonepeHoca 3apada no opme Kpugou No2ioujeHuss ceéema CUCmemou 6
3A6UCUMOCIU 0N 4ACMOMbl NO2TOWEHHbIX (OMOHO8 6 paznuunblx cucmemax. Ilpedcmasnennas obwasn
Memo00n02Usl NPUMEHANACH K PA3TUYHBIM KOHKDEMHbIM NPOYECCaM.

Knwouesvie cnosa: ¢omoxamanus, ¢omonepeHoc, onmuuecKuil cnexmp, Kodpguyuenm SKCMUHKYUU,
SHEp2uUs peopeaHu3ayuu.

QEYRI-MUNTOZOM MUHITLORDO FOTOKATALITIK PROSESLOR
T.A. Marsagqagvili, Q.T. Tatigvili, M.N. Magavariani

I Cavaxisvili adina Thilisi Déviat Universit_etinin
R. Aqladze adina Qeyri-iizvi va Elektrokimya Institutu
0179, Thilisi, I. Cav¢avadze pr., 1, e-mail:tati@iice.ge

Qlobal istilasma baximindan tabiato daha az zorar veran texnologiyalara tolobat getdikco daha da artir. Bu
baximdan, giinas enerjisinin Kimyavi enerjiya cevrilmasSi iigiin istifads edilon fotokataliz bu ciir proseslarin
miimkiin mexanizmlarini oyronMak iiciin boyiik maraq dogurur. Eyni zamanda, fotokatalizdan istifado yeni
tizvi va Qeyri-iizvi maddalorin sintez imkanlarimt geniglondirir. Fotokimyavi cevrilmoalorin asasini homisa
yiiklarin fotodasinmasi taskil edir. Bu ciir proseslora kvant mexanikast négteyi-nazarindan baxmaq vo bas
veran proseslorin miixtolif mexanizmlorinin ehtimalimi Qrin funksiyalar: aparatindan istifada etmaklo
hesablamagq olar. Qeyri-miintazom kondensa olunmus miihitdaki cox atomiu hissaCiklor arasinda yiik dasima
prosesinin kinetik parametrlari va yiikiin fotodasinma proseslarinda miivafiq ekstinsiya amsalr iigiin analitik
ifadolor alinmisdir. Qaranhigda va optik yiikdasinma proseslori iigiin alinan analitik ifadalorin tahlili
asasinda bu proseslorin Kinetik parametrlori arasinda korrelyasiya alda edilmisdir. Miixtolif sistemlarda
udulmug fotonlarin tezliyindon asili olaraq bir sistem tarafindon isig udma ayrisinin formasina asasan yiik
fotodasinmas: prosesinin Kinetik parametrlarini tayin etmoak iiciin bir metod taqdim olunmusdur. Tagqdim
olunan iimumi metodologiya miixtalif konkret proseslara totbig edilmisdir.

Acar sézlar: fotokataliz, fotodasinma, optik spektr, ekstinsiya amsali, yenidon toskil enerjisi.
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