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‘/by rapld chemical reactions ia solatien. uosh utecks,

»
3
B
o
o

S » Chemical Abst. 8.—~Ex ons for the total instantanecus md av, current
i ; : Vol. 48 u‘u'e dcriw:t :&r ; ;y:!t:m uo:lhe ;ubst‘zncu of whiich t:uy be .
N : nterconn: e resctions according to sy !

B API‘- 10, 1954 given scheme. %hc :lcdmde cesctions may be slow

- Electrochemiatry : eventually. The reactions of the substances In the soln

“are assumed to be ol first order, consecutive reactions being’
excluded. The derived formulas can be eapressed as &
finear combination of time functions known from more
Ele problems. The soln . Is thus reduced to an alge
problem, From the soln. for the plane jmmobile
e!ecuode the soln for the dropping electrode follows at.
onv:e . luo(nphlc curzent due to an electrode.

eded a chen tucﬁo;: solution betweea,
rucunu dnﬂedng in usion coeﬂ!denu. e
1758-61.—Espressions Tor thc av. current are desived for 2

depohr‘alion schemes: {n the first case, only one sub<
tance b electrode-active in the given lpotemhl range, !n the

sccond case, both substances arc rctive chem. reac-

tion in the 'soln. is supposed to be very rapid and of the

first order. E. Ecdéa—

; - c . ) . : o - .
F0 - Cintein Lnn S, yos i - . ~ . . o~ . -
T ar— s e S . ’
preomeres e o :
a e e o e o
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ECUTEOIY, J.; FORYT:, J.
2ffect of reganoration of dacolarizers by dismutation on nolaronrashie surceonte,
I. Theoratleal part. p. 845 (Collection of Czechoslovas Chemlcal Communication.
Fraha, Vol. 19, no. 5, Ozt, 195L)

€0: Tonthly ldst of Zast Turopsan Ascession {33AL), Lo, VYol. &, U

1955, Tnel.
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/,Fglflﬁ_fiu of ) X1, Currents dus tg -
, electrode brom mercury electrode pra-
-;::ded by consecutive . reac orta Ia solution, _ Tages L
—_— b, {y. chem., .CSAY, Frague_Ceech,
— gl (L 1Ty 48, 33)’1’1‘(5954);' o, CA 43, I8T05~The

© “-treatment of the eleetrode process preceded by a very rapid
cortsecutive reaction in the soln. can be reduced to the treat- ;
ment of the process preceded by a very rapid simple reaction :
given previously,  Differences of the diffusion cosfls. of the |
, conzecutively teacting compouents are comsbileredd, 1he :

* rate consta. evaluated by this method for the case of tle
polarographie reduction of maleic, fumaric, and citraconic .
+ acids (Han nnd% C.A. 45, 37354) are smalfer than |

' those obtained by a simplified treatrgent.  XIIT. Theory of

.slow electrode processes, M. Smutiek.  14id. 404-7.—By -
means of.the Laplace transform a simpler soluticn of tha prob- |
lem treated previously (Mejman, C.4.43,2873f; Koutecky, !

Chem, listy 47, 323(1953)) tamiven. ' E, Frddz

KOO TECKY ,TARCSCAV

74703-5 L e
,
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KOUTECKY, dJ.

Kinetics of electrode processes, XLV, Reversible moncmolecular chemical reaction
inactivating the depolarization product. In German. p. 116

Vol, 20, no. 1, Febe 1955
SEORMIK CHEKHOSLOVATSKIKH XHIMICHESKIKH RABOT
Praha, Czechoslovakia '

Eastern European Accession Vol. 5, Mo. 4, pril 1956
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KOUTECKY, J. ; WEBER, J.

e e

Kinetics of electrode processis, XV. Tables of functions for calculating
polarographic currents due to depolarization processes involving preceding
or consecutive rapid monomolecular chemical reactions. p. 562

CHEMICKE LISTY (Ceskoslovenska akademic ved, Ceskaslovenska spolecnost
chemicka) Praha, Gzechoslovakia. Vol. L9, no. k, Apr. 1955

ﬂéu,éa/ Zéfvf/if'/ /é,,z,fvu,//

gonthly List of East European Accessions (EEAI) LC, VOL. 9, No. 1,/ 1960
nele

Jdan

v, ’
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s T‘cmulas detcrmining, *hc motion oi‘ electro
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KOUTECKY, J., Czechoalovakia

KOUTECKY, J,, author or "Review of recent theoretical work on the Prague
Polarographic school,” presented at the Lth Electrochemical Confenence, -

Moscow, 1-6 Oct., 1956.

SOURCE: Program ofthe 4th Int'l Conference on Eletrochemistry, Moscow, 1-6 Oct. 1956,
Unclassified.

CZECHOSLOVAKIA / Theory of Solids. .Geometrical Crystallography. E-2

Abs Jowr : Ref Zhur - Fizika, No 4, 1957, No 9139

Author : Koutecky, Jaroslay
Inst : Ustav Fys emie CSAV, Prague, Czechoslovakia.
Title : Remarks Concerning the Approximate Solution of the Equa-

" 2
tion/“ﬂ‘_ -+ J'Mf:u._‘f‘(Em‘ :%)-‘L y(y-))/(.ql = U

Orig Pub  : Ceskosl. casop. fys.; 1956, 6, No 1, 97-99

Abstract : Unlike the usually employed approximate solution in the
formt¢nl s W oqe » the author proposes a solution in
1o
the form

)
MMA— - u’mo'c) F:: [CITC'('& (o“')‘f C).j_(l *}:)(O(f'j

a
which is irregular at the origin. For the case of,Coulomb
Tield, a solution of the ordinary type and an exact solution
of the equation are considered. It ig shown that in this
case the approximate solution differs strongly from the ex-
act solution. On the basis of this, the author concludes
that the use of the approximate solution is possible only if
necessary precautions are taken.
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ZOUTEIYY, J.

. ot e s ¢
cormRasy. J. - correction of spherical diffusion in polarographic Iineti

Teb. 1956
ts. p. 196. Vol. 50, no. 2, Eeb. o
g?frig"" Tgi‘;’ﬂ (Ceskoslovenska amademie ved. Cheed cky ustav)

(73 924

Praha, Czech,

SOURCE: EAST EUROPEAN ACCESSIONS LIST (EEAL) VOL é NO L April 1957
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M Lourscky T
B . OZECHOSLOVAKIA/Physical Chemistry - Molscule. Chemical Bond. B-4

Abs Jour: Ref Zhur-Khimiya, No 5, 1957, 14358 ‘

Author : Koutecky, Jaroslav
Inst § e ,
: Investigation of chemsorption of & molecule on a two-

Title
. dimensional crystal with localized bond electron by
means of the method of molecular orbitals ‘

orig Pub: Chem. listy, 1956, 50, No 5, 677-688

Abstract:; In order to establish a relationship between the theorles
of chemsorption and the condition of the formation of the
home opolar. -type bond, use was made of the modifled MO
Dewar method (Dewar M., J. S., Proc. Cambridge Phil. 3oc.,
1949, 45, 638). As an allowable simplification, a two-
dimensional crystal was used as & model for the adsorbing
surface of a three-dimensional crystal, In this manner,
general equatlons ware derived for the calculation of the
energy of chemsorption and for the functions of the state
of the bond electrons. The MO me thod has certain short-

Card 1/2

S . APPROVED FORRELBASE: 08/23/2000  CIA-RDP86-00513R000825420017-2')
5 CZECHOSLOVAKIA/Physical Chemistry - Molecule. Chemical Bond. B-4 -
Abs Jour: Ref Zhur-Khimiya, No 5, 1957, 14359 ' ' |

Author : _Koutecky, Jaroslav
Inst P -
Title ¢+ 'Investigation of chemsorption of a molecule on a two-

dimensional crystal with non-localized electron bond by
means of the method of molecular orbltals

Orig Pub: Chem. listy, 1956, 50, No 5, 689-701

Abstract: In order to study ‘the same problem as in the preceding
e abstract but with a localized bond electron, use was
N made of the modified MO method for calculating the
energy and function of state of one or several non-
localized bond electrons in several cases with certaln
aimplification assumptions. Since the Vannje functions
are linear combinations of functlons of the state of an
1deal orystal, the functlons of the state of the bond
alectron can be considered linear combinations of the
functions of the state of a molecule and of an ideal

Card 1/2
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"Thesry of polavograchic currents which are increased daring regeneration of
the depolarizer from the depolarization product by means of a2 rapid bimolecular
reaction, In German,®

p. 160 (COLLZCTION OF CIECHOSLOVAK CilsMICAL COiSfUNICATIONS. SBIMNIK
CHCKBOSLOVATSKIXH KHMICHISKIKH RABOT. -~ Fraha, Czachoslovaka,)
Vol. 22, No, 1, ~feb, 1957 .

30: lYonthly Index of Zast Zuropean Accession (33AI) IC, Vol. 7, No. 5, May 1258

Kga;a/'e ¢ /i/’/ J.
CZECHOSLOVAKIA/ yslcal Chemistry - Kinetics, Combustion, Explosions,
Topochemistry, Catalysis. B9
Abs Jour: Referat. Zhurnal Khimiya, Ko 2, 1958, 3886.
Author : J. Koute -
Inst :~/”% '
Title : Study of Molecule Chemosorption on Two-Dimensional Crystals
with Non-Localized Bond Electron by Method of Molscule Ei-
genfunction.

Orig Pubs Sb. chekhosl. khim. rabot, 1957, 22, No 3, 683-696.

Abstract: See RZhkhim, 1957, 14359.
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Orig Pub:

Abstract:

Card 1/2

"APPROVED FOR RELEASE: 08/23/2000

CZECHOSLOVAKIA / Physical Chemistry Electrochemistry. B

. Paldus Josef, Koutecky Jaroslav.
e

: Not glven :
: Calculation oi Polarographlic Kinetic Currents

CIA-RDP86-00513R000825420017-2

o .

SNy 7 ECKS N,

Re? Zhur-Khimiya, No 11, 1958, 35562

at Two Simultaneously Occuring Chemical Reactions,
Preceding an Electrode Process. '

Chem. Listy, 1957. §1, No 6, 1046-1051

The problem of the glucose reduction kinetic
current has been solved by an accurate method;
the scheme a-pyranose ¥l carbonyl form
@-pyranose 1s assumed.” Whereby thc electho-
chemically active carbonyl for.a is understood.
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TITLEs

b PERIODICAL:

ABSTRACT:
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Use of a Rotating Disk-Electrode in the Study of Kinetic and
Catalytic Processes in Electrochemiutry

P o E - <

20-3-23/52

STGuretshy Yo,

Koutetskiy, Ya. , Levich, V. G.

Use of a Rotating Disk-Electrode {in the Bludy of
Kinetic and Catalytic Processes in Electrochemistry (Primeneniye
vrashchayushchegosya diskovogo elektroda k izucheniyu kinetiches-
kikh i katalitichekikh protsessov v elektrokhimii)

Doklady AN SSSR, 1957, Vol. 117, Kr, 3, pp. 441 - 444 (USSR)

The present paper shows that the rotating disk as a device for the
investigation of kinetic and catalytic currents offers considerable
advantages as against the droplet electrode. Unlike what is the
cage with the simple slectrode, processes on the totating disk take
place during steady operation. It is just this that facilitates the
easy derivation of the formulae for the computation of complicated
cases of reactions. This is an essential condition for the study
of the velocities of kinetic reactions, Besides, the study of stea-
dy processes is also experimentally more simple. Finelly, it is
possible, in the case of the disk, also to vary experimental con-
ditions considerably by modifying not mly the pH-value of the so-
lution, but also the rotation velocity of the disk. The authors do
not intend here to deal with the entire manifold of the various
kinetio and catalytic processes, but the present paper explains

CIA-RDP86-00513R000825420017-2"
20-3-23/52

the characteristic method for the solution of problems occurring
during the study of kinetic and catalytic processes on the basis
of individual examples. As & {irst example a kinetic quasi-gsteady
process is investigated, which develops in accordance with the

scheme k
A ‘Fér B (volum ), A — C (electrode). The computation

k
islfollowed s%ep by step. In the second characteristic example the
volume reaction for the schene k
2A 2:5! B i3 defined and is thus

k
gi bimolecular character. There are 72references, 4 of which are
aVv1iC,
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CZECHOSLNOVAYIA/Electricity - Semiconductors

Abs Jour : Ref Zhur - Fizike, No 1, 1959, No 1220

Author : Koutecky Jarosla

Inst H -

Title : Application of the Methed of Self-Consistent Fleld to the
Theory of Surfece Electron States in a Crystal

Orig Pub : Ceskosl. casop fys., 1958, 8, Ho 2, 153-157

Abstract : See Referat Zhur Fizika, 1958, No 9, 20687

.
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AUTHORS : Koutetekiy, Ya., Levich, V. G. SCV/T6-32-T-17/45
- . _:';'i‘:»"",_‘», CHOE 2220 3 %,

TITLE: The Application of the Rotating Disk Electrode for the In~
vestigation of Kinetic and Catalytic Procegses in 3lectro-
chemistry (Primeneniye vrashchayushchegosya dirkovogo elextroda
k izucheniyu kineticheskikh i katalitichesxikh protsecssov v
elektrokhimii)

PERIODICAL: %hurn;l fizicheskoy khimii, 1958, Vol. 32, %“r 7, pp.1565-1575
USSR

ABSTRACT: The electrode reactions, the course of which is closely con-
nected with chemical side reactions in the volume of the
solution, have recently been investigated systematicelly. The
reactions may be divided into two groups: the go~-called kmetic re-
actions in which one of the products of the chemical reaction
in the inner volume of the solution diffuses to the electrode,
and enters into the electrode reaction; this can be represent-
ed by the scheme

exchange electrode

k:
3 —
2
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S0V/76-32-7-17/45
The 4pplication of the Rotating Disk Electrode for the Investigation of
Kinetio and Cetalytic Processes in Electrocheminty

The second group are the catalytic resctions in which the
substance participating in the electrode reaction is partly
regenerated in the exchange reaction into which products of
thefelectron reaction enter;j this tokes place according to the

scheme: exchange electrode

nA + mB —>C C—> 1A

The investigations of these two typee of reactions have hither-
to been carried out by means of the dropping mercury electrode,
it is, however, assumed that the method mentioned in the title
of fers some advantages, as the proceeses take place within
thefsteady regimej thus, calculation formulae foqbomplicated
reactions may be obtained. On the other hand in the case cf
disk electrodes besides the properties of the solutions also
the angular velocities of the rotztion may be modified within
a wide interval, by which fact the experimental technique is
simplified. By means of some exanples of kinetic and catalytic
procesges the limit-diffusion currents at the surface of the
disk electrode are calculated. A kinetic process of quasimo-

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000825420017-
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SOV/76-32-7-17/45
The Application of the Rotating Disk Slectrode for the Inveztigation of
Kinetic and Catalytic rrocesses in Electrochemistry

lecular character is investigated as firast example ag the
constants of the reaction velocity A —> 3 depend on the con-
centration of any of the substances D being in the solution,
The calculations werc csrried out for the case D, / D, in

the convective diffusion according to . K. Dogoﬁndzo; they
are printed in the DAl USSR. A value §,, of the thickness of
the layer of the solution at the elect¥ode surface is de-
termined in which the reaction takes place kinetically (not
in equilibrium), The authors mention the vaper written by
Budevekiy (Ref 6) in which reactions of bimolecular character
as well as catalytic rewetions of & quucinmolecular character
are described. There are 8 raferences, 3 of which are Soviet.

ASSCCIATION: Lkademiya nauk 8SSR,Ingtitut fizicheskoy khimii,ifoskva}-
Chekhoslovetekays Akademiya nauk,Institut fizicheskoy kninii,
Praga
(Moscow,lnstitute of Paysical Chemistry, AS USSR} Irugue
Institute of Physical Chemistry of the Csechoslovakian Thca-
demy of Sciences)

’
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CZECHOSLOVAKIA / Physical Chemistry. Electrochemistry. B-12
Abs Jour: Ref Zhur-Khimiya, No 23, 1958, 76830.

Author : Cizek, J., Koryta, J., and Koutecky, J.

Inst + Not given. ——

Title : The Polarographic Current Determined by the
Dissociation of an Electrically Neutral Com-
pound with the Formation of an Eleotrically
Active and an Electrically Neutral Substance.

Orig Pub: Chem Listy, 52, No 2, 201-213 (1958) (in Czech).

Abstract: The value of the instantaneous current i and of
the limiting diffusion current iz have been ocal-
culated for the case when the complex alone is
present in solution, which contains no complex-
ing agent. The decomposition [Eissociatio%of
the complex (B) yiloelds an electrically neutral
complexing agent (C) and an electricalily active

Card 1/2
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CIZEK,J.; KORYTA,J.;_EEH?EEE!lilﬁh

Polarographic currents which are datarmined by the velocity of
the formation of an electroactive substance from two electro-
{nactivae substances, nons of which 1s {n excesa, Coll Cz chem
25 no.12:3844-3860 '59. (EBAI 9:6)

1. Institut fur physikalische Chemis, Tachectoslovakische
Axademie der Wissenschaften, Prag.
(Polarograph and polarography)
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| 'a(/ TECK

‘,s ! m"'bud'ig,' d' R v 41554- R S
; e nik, and J.) ° o T i
techoslov, TR eg.A:J,cF'm.' kys, }

oo 7( ) ;D&O);——Mpiodel_s'ohhg?u nm'thiotphe':feﬁ)a' - 2’9’9 (’5/ ﬂ} e
~mnl, are. consldered: | that of Lcuguet&l%qs (CA. Q.1 .

.- 8302), which assumcs participation of the 3d ochitals of S . . R
In the fornt of hybridised Spdtorbitals; id makes the—S5— . - ffgZe 34

"ot analogous to —CH: CH-=, and that of Berthiler and Pullman « .
*(C.A4: 45, 45014) for dibenzocyclopentadiene, which is made -~
ispplicable_ here . by teplacing ~CHy~ by —8—.  The

_cakens: predict approx, the snme reactivity for C2,3,and 4
7771 in clectrophilic substitition for the 1st madel, but o swaller
- mcllvi? lor € 3 compared to C 2 and 4 for the 20d model,
LT 4 Exptl. data faver the 2nd ‘model, ‘but not -conclusively,
“»--v. U UThe 3nd model also predicts a larger value for the hatho- .
o y ~chromic shift of the electronie transition N —» V; on going -
; from thiophene to henzothiophene to 1. - H. Neweambe
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'5(4), 24(5)
AUTHORS

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4

Koutetskiy, Yaroslav: (Kdutecky, J,); 80v/20-125-4-43/174
Fingerland, Antonin S

The Calculation of Quantum-mechanical Single-electron Systems
Which Comprise a Large Subsystem (Raschet odnoelektronnykh
kvantomekhanicheskikh sistem, vklyuchayushchikh bol'shuyu
podsistemu)

?oklagy Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 841-844
USSR

Lifshits (Ref 1), Koster and Slater (Ref 2), and Baldock

(Ref 3) developed a method for the theoretical investigation of
distortions in a crystal. This method was generalized by
J.-Kbutéck§ and applied to the general theory of surface
tensions in a crystal in the approximation of the simple method
of molecular orbits and in the approximation of the self-
consistent field, as well as to the theory of chemisorption.

This method is suited, according to the authors' opinion also
for investigations of problems connected with the theory of
chemical binding: With respect to its nature it is a theoretical
basis of the modified method of molecular orbit by Dewar (Ref 8).
This method is based upon the following idea: The state of the
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The Calculation of Quantum-mechanical Single-electron S0V/20-125-4-43/74
Systems Which Comprise a Large Subsyatenm

Card 2/4

electron is investigated (by the simple method of the molecular
orbits) or of several electrons (according to the method of

the self-consistent field) which is located in the field of the
configuration of the atomic remainders S. This system S {is
assumed to be composed of individual subsystems of the atonic
remainders DI’ DII’ ""'DR' At least one of these subsystens

is by far greator than the domain within which it comes into
spatial contact with the other subsystems. In this case, the
potential acting wpon the electrons is in such subsystems of
approximately the same magnitude as in the correaponding parts
of the system S. This applies in the case of a sufficiently
weak interaction of the large subsystem to be investigated
with the remaining subsystems. The authors endeavor to find
the state function in the system S in form of a linear com-
bindtion of the linear orbits of the subsystems. The equations
for the required development coefficients of the eigenfunctions
of the electron decomposed with respect to the orbits of the
subsystems may be written down in such a manner that they may
be expressed by a small number of development coefficients of
the Vanniyer-functions or of the equivalent orbits. The here
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The Calculation of Quantum-mechanical Single-electron SOV/20-125—4~45/74
Systems Which Comprise a Large Subsyastem

discussed calculation method may obviously be applied to the
following examples; 1) A molecule produced from two subsystems
of atomic remainders. In this case the initially existing
molecules are considered to be subsystems. 2) A finite crystal.
Here an infinite crystal is looked upon as an initial system.
3) Chemisorption of a molecule. In this case a molecule and

a finite crystal or a molecule and an infinite crystal is
considered to be a subsystem. 4) Polyene. 1In this case an
infinite chain of atonms connected with one another by double
bonds serves as an initial system. The aforementioned program
may be realized by means of approximation pethods of the
molecular orbits and of the selfconsistent field. The second
part of this paper deals with calculations (step by step) of
the simple method of the molecular orbits. In the third part
the method of a selfoonsistent field is briefly discusased.
There is complete analogy between the investigation of the
probvlem investigated in the present case within the framework
of the simple method of molecular orbits and the method of the
selfconsistent field. There are 1 figure and 11 references, §
of which are Soviet.
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The Calculation of Qua'ni:um-ueche.nical Single-electron 80V/20-125-4-43/74
Systems Which Comprise a Large Jubsysten

ASSOCIATION: Institut fizicheskoy khimii Chekhoslovatakoy Akademii nauk
Praga, ChSR (Institute of Physical Chemistry of the
Czechoslovakian Academy of Sciences, Prague, CSR)

PRESENTED: January 1, 1959, by A. N, Frumkin, Academician

SUBMITTED: December 22, 1958
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KOUTETSKIY, Ya,

Theory of chemisorption and surface states, Probl, kin, 1 kat,
10:34~36 160. (MIRA 14:5)

"1, Chekhoslovatskaya Akademiya nauk, Institut fizicheskoy khimii,
Praga,

(Chemiserption)
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WEBER, J,j KOUTECKY, J,

Bffect of abaorbable substances on polarographic currents, V.Instan-
taneous and delayed currents in the presence of charged and uncharged
surface-active substances undergoing slow adsorption. Coll Cz Chem 25
no,12:2993-3003 D ‘60, (EEAT 10:9)

1, Institut fur physikalische Chemie, Tachechoslowakiasche Akademie
der Wissenschaften, Prag.

(Polarograph and polarography) (Surface-active substances)
(Adsorption)
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\KOUTECKY,E-U «; FINGERLAND, A.
Problem »f the existence of localized states in the interaction
between an atom and a crystal. Coll Cz Chem 25 no.l:1-16 Ja *60.
(EEAT 9:12)
1. Institut fur physikalische Chemie, Tschechoslowakische
Akadenie der Wissenschaften, Prag.
(Molecular dynamics) (Crystals) (Atoms)
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< KOUTECKY, J.; PALDUS, J.; ZAHRADNIK, R.

A study of benzodithiylium by a simple MO LCAO method. Coll Cz chem
25 no.3:617-624 Mr '60, (EEAI 9:12)

1. Institute of Physical Chemistry, Czechoslovak Academy of
Science and Institute of Industrial Hygiene and Occupational
Diseases, Prague.
{Mslecules) (Quantum theory) (Sulfur)
(Benzodithiylium)
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¢ KOUTECKY, J.; ZAHRADNIK, R,
Calculation of molecular orbital enargies of macromolecules with
conjugated double bonds. Coll Cz chem 25 no.,3:811.819 Mr '60.

(EEAT 9:12)
1. Institute of Physical Chemistry, Czechoslovak Academy of Science,
and Institute of Industrial Hygiene and Occupational Diseases,
Prague.
(Macromolecular compounds)
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KOUTECKY, J,; WEBER, J,
The theory of polarographic currents affected by the adsorption
of electro-inactive subastances in a reversible elactrode reaction,
Coll Cz Chem 25 no.531423~1426 My '60,

1. Institut fur physikaligche Chemie, Tschechoslowakische Akademie
der Wissenachaften, Prag.
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AUTHORS: Koutecky, J., Henus, V., 8/076/60/034/03/025/038
Mayranovskiy, 'S. G. (Moscow) B005/B016

TITLE: Polarographic Catalytic Hydrogen Waves Caused by Organic Catalyats.
I. Exaot Solution of the Problemfor the Case of a Bimolecular
Regeneration of the Inactive Form of the Depolarizer From the
Products of Electrode Reaction, and of a Monomolecular Converaion
of the Depolarizer to Its Active Focrnm

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 3, pp 651-660 (USSR)

TEXT: In connection with investigations on catalytioc hydrogen separation from
buffer solutions on a dropping mercury eleotrode the authors aimed at explaining
the complicated depolarization process for those cases in which the rates of the two
chemical reactions taking place on the electrodesare very nigh (this meana that
equilibrium between diffusion and the chemical reactions is quickly established),
and in which the concentration of the proton donors practioally does not change
with time. In this case, the concentrations of the components of the buffer system
may be included into the two effective rate constants q and Q¢ of a monomolecular
reversible reaction., The following schematic reaction equations are then obtained
for the depolarization process:

—
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Polarographic Catalytic Hydrogen Waves Caused s/076/60/034/03/025/036
by Organic Catalysts. I. Exact Solution of the B005/B0O16

Problem for the Case of a Bimolacular Regeneration

of the Inactive Porm of the Depolarfzer Prom the

Products of Electrode Reaction, and of a Mono-

molecular Converaion of the Depolariszer to Its Ac-

tive Form

B—QG—PA; A+em 2leodr. Lo 50 X 55 40,
B - base (electrochemically inert form of the depolarizer); A - depolarizer
(electrochemically active acid conjugated to B, which is in equilibrium with B

in the solution); C - product of the electrode process; D - hydrogen. For the cal-
culations an ideal mobility was assumed for the electrochemiocal equilibrium, aso that
the ratio A = [A]o/ [c]o depends only on the potential, but not on time. As a

further simplification the diffusion coefficients for the subatances A, B, and C
were assumed to be equal. It rasults therefrom that the algebraic sum of the dif- — |
fusion ocurrents flowing through random orose section is equal to zero. It was

further assumed that the rates of all reactions mentioned above are vary high al-

ready at a relatively small distance from the elactrode, qt1 Al th1 >4

kat1 >1. t1 - dropping period of the mercury electrode; a -[A] + [B] + [c]. Under

these conditions a steady state forms after a very short time ta of electrolysis
Card 2
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Polarographic Catalytic Hydrogen Waves Caused 8/076/60/034/03/025/038
by Organic Catalysits. 1. Exact Solution of the B00O5/B016

Problem for the Case of a Bimolecular Regeneration

of the Inactive Form of the Depolarizer From the

Products of Electrode Reaotion, and of a Mono-

molecular Conversion of the Depolarizer to Its Ac-

tive Form

(t8< t1), in which the concentrations of the substances A and B are equal to the

initial concentrations owing to the aasumed rapid regeneration of the depolarizer
from the products of depolarization. It follows that the diffusion of the depolari-
zer from the solution %o the electrode does not-affeot-the eleotrode process, and
that ocurrent density does not depend on time, accordingly. This meana for a drop-
ping electrode that the mean current denaity is 1ndape dent of the depth of the
reservoir and is, at the same time, proportional to $2/5, On the basis of these
assunptions the authors derived the equations for the mean polarographic current
densities by means of an exact method, Thederivation is given and explained in
detail, There are 2 figures and 8 references, 1 of which is Soviet.

ASSOCIATION: Chekhoslovatskaya Akademiya nauk Institut fizicheskoy khimii
(Czechoslovakian Academy of Sciences, Institute of Physical Chan:lshy)
Akademiya nauk SSSR Institut organicheskoy khimii im. N. D. Zelin-
skogo (Academy of Soiences, USSR, Institute of Organic Chenmiatry

imeni N. D. Zelinskiy)
February 10, 1959
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S/195/61/002/003/002/009
E030/E11l1l

AUTHOR: Kouteck§, J.

R
TITLE: “Quantum chemistry of crystal surface
PERIODICAL: Kinetika i kataliz, v.2, ne.3, 1961. 319-339

TEXT: This article gives a review of the present state of
the subject, Great emphasis is placed on the method of localized
molecular orbitals (LCAO MO), using linear combinations of atomic
orbitals not only for obtaining first approximations where it is
relevant, but even using it in the cases of surfaces of crystals
with homopolar and ionic bonding. In the latter case examples are
graphite, where predictions of the surface state may be made for

- both possible orientations of the surface to the crystal axes, and
similarly for other organic crystals where the symmetry of the
bulk crystal is known. Such an approach is semi~-empirical but is
the only one which adequately treats the surface states,
Consequently, the theories of Vol'kenshteyn and others (Ref.8:
F.F. Vol'kenshteyn, Adv, Catal., v.9, 807, 1957, Ref.9: P.Aigrain,
C. Duglas, Z. Elektrochem., v.56, 363, 1952, Ref,.10: K. Hauffe,
H.J. Engel, Z. Elektrochem., v.56, 366, 1952) on physical

Card 1/ 3
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. . $/195/61/002/003/002/009
Quantum chemistry ot crystal surface E030/EL1l

mechanisms of chemisorption, using a stationary surface of the
model, are premature and there is a great need to £ill the
theoretical gap here, The further refinements of LCAO MO are
described, considering in turn: the classical method of approach
of two atoms in the crystal to obtain band formationj the energy
spectrum of the surface by writing the form of the surface
electrons wave-functions; Tamm and Shockley surface states; the
spectrum of a semi-infinite chain of atoms with alternately weak
and strong bonds; the (111) and (100) surfaces of diamond
crystals according to localized orbitals; two-dimensional
graphite plane surfaces; and the Goodwin-Artmann model (Ret.23:
K. Artmann, Z. bPhys., v.131, 244, 1952, Ref.40: E.T. Goodwin,
Proc, Cambridge Fhil. Soc.,; v.35, 232, 1939), Study of the
transition from the diamond-type to germanium-type crystal, and
the effect of hybridization of the sp? orbits, whose neglect is
sspecially serious in crystals linked by o-bonds, are listed as
essential future problems,

There are 17 figures and 43 references: 17 Soviet-bloc and 26
non-Soviet-bloc. The four most recent English language referenceg
read as follows:

Card 2/3

.

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000825420017-2"




"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000825420017-2

: [y

>

.

, s/195/61/002/003/002/009
Quantum chemistry of crystal surface E030/E111

Ref,11: P. Handler, J. Phys. Chem. Sol,, v.14, 1, 1960.

Ref.12: M. Green, J. Phys., Chem. Sol., v.l&, 77, 1960.

Ref.34: J. Koutecky, M. TomaSek, Phys. Rev., v.120, 1212, 1960.

Ref.h41l: J. Koutecky, M. Tomasek, J. Phys. Chem. Sol., v. 14,
241, 1960.

ASSOCIATION: Institut fizicheskoy khimii Chekhoslovatskoy
Akademii nauk Praga
(Institute of Physical Chemistry, Czechoslovak
Academy of Sciences, Prague)

SUBMITTED: March 8, 1961
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Contribution to the chemistry of thiadiazols and 1,3 thiazol.
Cz chem 26 1n0,11156-172 Ja '61. (ERAI 10:9)
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Nature of the interaction between a benzene molecule and a hydraxyl
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AUTHORS: Koutecky, J., Paldus, J.

TITLE: Quantum chemical study of transannular interaction. I,
Model of (n,n)-paracyclophanes not considering the benzene
rings distortion i

PERIODICAL: Referativnyy zhurnal. Khimiya, mo. 23, 1962, 6, abstract
23815 (Collect Czechosl. Chem.’ Communs, V. 27, no. 3, 1962,
599-618 [Eng.; summary in Russ.}) :

PEXT: A model is suggested for (n,n)-paracyclophanes, which consists of
two benzene rings, arranged in parallel planes one above the other so that
‘theit nuclear skeleton fomms a D6h gsymmetry. group. The calculation of this

model is carried out by the Parazer and Parr semi-empirical method under the
following assumptions: Slater orbits with an effective atomic charge of
1.5 are used ag the 2pz-AO carbon atoms;j the spacing between the benzene

ring atoms is 1.39 3, the resonance integral BCC between the neighboring
atcms of the benzene ring is taken as 2,388  ev, that between the atoms of

Card 1/2

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000825420017-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000825420017-2

s/081/62,/000/023/001/120
Quantum chemical study of... B162/B180

different rings lying one above the other is calculated according to

g'/p ='S1/52, where S1 is the 2pz-AO covering integral of thege atoms, and

52 the covering integral between 2pz—AO of neighboring carbon atoms of the

benzene ring: the integrals of the Coulomb electron interaction g:? were

calculated from x?% - e2/(1.328?+ r?;), where e is the electron charge,
r?ﬁ the gspacing between the 1 and j atoms of k and 1 rings. The distances
between the centers of the benzene ring are considered in the range
2.0-5.0 %. The wave functions are analyzed for symmetry. At large
distances, ~ 5.0 k, the energy of the monoexcited states is found to be
approximately the same as that of the correspcnding states of a system of
two isolated benzene rings. [Abstracter's note: Conmplete translation.]
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Physical properties, reactivity and the MO-LGAO study of
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Quantum chemjcal study of transannular interaction. Part 2: Interaction
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Examination of the relations between the physical properties of
symmetrical quinones and their structure by the MO-ICAOQ method.
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