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AUTHORS: Lomova, N. N.; Shakhparonev, M. 1.
—_ —
TITLE: pielectric Constant and Molecular Structure of the

Solutions of Nitrobenzene in Hexane and Cyclohexane

PERIODICAL: Vestnik Moskovskogo universiteta. Seriya 2. khimiya, 1960,
No. 3, pp. 11-17

TEXT: In an earlier paper (Ref. 1) Shakhparonov showed that in the case
of strong deviations of the solutions from the ideality, their
experimentally determined macroscopic dielectric constant must be smaller
than the local dielectric constant measured in a smaller unit volume of
the solution. The present paper deals with the examination of this con-
cept in nitrobenzene solutions in nonpolar solvents (n-hexane, cyclo-
hexane). The dielectric constant ¢ was measured at approximately 700 kcﬁxn
by means of a WAER -1 (IIYeV-1) apparatus. Furthermore, the suthors
determined the density YZ and the refractive index np- The experimentally

N

- found negative deviation of ¢ from the additivity was caused by the con-
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Dielectric Constant and Molecular Structure $/189/60,/050,/C03/C0€ /013 /XX
of the Solutions of Nitrobenzene in Hexane BO04 /B067
and Cyclohexane

centration fluctuations. In the region of the separation of the solution
into two layers with a volume portion @ of nitrovenzene of 0.26 to 0.45
(in n-hexane) no maximum of ¢ was found in contrast to the observations

made by other scientists (Ref. 3) The curve £ = f(t) is almost linear
and changes its directicn only near the disintegration temperature. In
Fig. 4 CI;;— ¢, the intensity I, of theRayleigh scattering at A= 5780 A,

and the fluctuation (Af)2 of the concentration are represented as &

function of the mitrobenzene content in n-hexane at 40°C. Elo" ~-¢ and

(A ?)2 are only little temperature-dependent. For the different position
of the maxima of Ik and (A_f) the following explanation is given: while

Ik is mainly due to fluctuations whose linear dimensions are more than

1/20 of the wavelengsh of light, i.s., at least 20-30 4, (A ?)2 depends
on the fluctuations which are not greater than twice or_three’ times the
diameter of a molecule A calculation of the function (6p)e = f(?) on

the basis of the statistical theory of the fluctuation confirmed this
conclusicn. The data for nitrobenzene in cyclohexane led to the same
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Dislectric Constant and iolecular ©ir.nture §/189/60/000,/735, /504 /015 /%X
of the Solutions of Hitrobenzene in . BOC4/B067
and 3yclohexane

conclusions. There are 4 figures, tables, and 5 references: 4 Soviet znd
i US.. )

ASSOCTIATION: hoskovskly gosudarstvennyy universitet im. l.V. Lomonosova
' kafedra fizicheskoy khimii (loscow State University imeni
M. V. Lomonosov, Chair of Physical Chemistry)

SUBMIPTED: August 28, 1959

-, I and (a:)2 as function of the concentration

Legend to Fig. 4: "

Toc

of nitrobenzene in n-hexane at 40°C.
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5/030/60/000/05 /38/056
B0i5/B008
AUTHORS: Krichevskiy, o Roy Doctor:of Chemical Sciences,

Shekhparonov, M, 1., Doctor of Chemical Sciences

ey

TITLE: Critical Phencmena and Fluctuations in Sclutiocns

PERIODICAL: Yegtnik ~Akademii nauk SSSR. 1960, No. 5; PP- 96-99

TEXT: A Conference on the above mentioned protlems, which was convened by
the Qtdeleniye khimicheskikh nauk Akademii nank SSSE (Department of Chemical
Sciences of the Academy of Sciences USSR) and the khimicheskiy fakulftet
Mo skovskogo universiteta (Chemical Departmant of Mgsccw University), 7was
held from Janaary 26 to 28; 1960. it was attenaed by approximately 150
physicists and physicochemists from varioFs cities of the Soviet Union.
The reports dealt with the gggrmodynamicgjof critical phenomena, the
statistical theory of the solutions in the critical range, the thermo-
gynamics of jrreversible prooesses in the critical Tangs; the fluctuations
in solutions, and other problems. Ao 7. Goiik; Yu. I. Sninanckiy; and

Ye, T. Shimanskaya (Kkiyev) reported on Investigations of the eritical
state of pure materials and solutions according to Tepletr's method.
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Critical Phenomena and Fluctuations in 5/030/60/000/05/38,/056
Solutions BO15/B008

I. R, Krichevskiy, N. Ye. Khazanova, and L. R. Linshits investigated the
dependence ot the chemical potentials of the components of binary and
ternary systems of compound and temperature, V. P, Skripov and Yu. D.
Kolpakov (Sverdlovsk) reported on the investigation results of light
dispersion in the supercritical region of carbon dioxide. I.R. Krichevskiy
and N. Ye. Khazanova referred to problems of the diffusionfin liquid and
gas solutions near the critical point. L. A. Rott iMinsks reported on

the theory of diffusion near the critical point of separation intc layers.
VY. P. Skripov explained the course of viscosity near the critical point

on the basis of a "Colloid Model", I. R. Krichevskiy and Tu. V. Tsekhanskaya
reported on the investigation of convective diffusion. D. K. Berldze
described the investigation results of light dispersion in the range of

the critical point of the separation into layers of the solutions nitro-
benzene - hexane, nitrobenzene - heptane and methyl aleohol - cyclohexane.
V. F. Nozdrev reported on investigations with ultrasonics in ligquids near
the critical point. After a discussion on the critical state; the Con-
ference came to the conclusion that there is no reason at present to

reject the classic thermodynamic theory of the critical phenomena; developed
by Gibbs, A. G. Stoletov, and other authors, M. I. Shakhparonov reported

Card 2/4

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"



"APPROVED FOR RELEASE: 08/23/2000

IR RN

Lrirm e

Critical Phenomena and Fluctuations in

Solutions

on the main results of his investigations in the field of the theory of
small particle content.
and Ya. Yu. Akhadov reported on the
results of experimental investigations of dielectric properties of solu-
Lanshina mentioned measurement results of the fine structure
of light dispersion in acetone - water- and water - methyl alcohol
Lisnyanskix_(Leningrad) conducted investi-

fine-structure fluctuations with a
M. I. Shakhparonov; R. M. Kasimov,
La

tions, V.

solutions. M. F. Vuks and L. 1.
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5/030/60/000,/05/38/056
B015/B008

N, N. Lomovay,

gations of fluctuation phenomena in the solutions of
as well as of pyridine
(Kiyev) mentioned data of experimental investigations of light dispersion
as well as of the conclusions on
temperature and type of the molecules of the solu-
‘L. P, Zatsepina reported on the light dispersion in

and solutions with photoelectric measurements, and
established in this connection the conformance with the theory by Einstein-
Labkovskiy, and I. V. Kirsh

a-picoline in water,

in solutions,
tions on composition,
tion components.
individual liquids

Smolukhovskiy. N. V. Mokhov, Ya. M.

Exridine and
in alcohols. Go Fo Roshchina

the dependence of fluctua-

(Dnepropetrovsk) reported on
density in ether and benzene; as
in carbon bisulfide - methyl alcohol
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Critical Phenomena and Fluctuations in §/030/60/000/05/38/056
Solutions B015,/3008

the importance of the theoretical and experimental investigation of the
molecular structurs of the material in the range of the critical point,
Organizational weasures were decided upon for the further development

of the scientific studies in the field of critical phenomena and rluctua-
tions in solutions, as well as for their application to scientific-
economic problems. It was decided further tc conduct periodic seminars

in Moscow on problems of the theory of the liquid state and the theory of

solutions., The 2nd All-Union Conference on the Theory of Sclutions is
to be convened in 1962.
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AUTHORS Beridze, D,K,, Shakhparonov, M.I.
—-——-—-——“’_//
—
TITLE: Rayleigh scattering of light in nitrobenzene-hexane solutions

PERICDICALy Referativnyy zhurnal, Fizike, no, 10, 1961, 180, -abstract 10G37
("Ueh. zap, Mosk..obl, ped, in-ta", 1960, v. 92, 49 _ 71)

TEXT3 The authors describe the equipment and results of measuring relative
intensity and depolarization degree of individual liquids (nitrobenzene, hexane
znd their solutions at various mutual concentrations). The values of scatter-
ing radiation components I, I, and I) are calculated, The relationships are
studled between each component and depolarlzation degree on one hand and solu-
tion temperature on the other hand, including the temperature of the eritical
ceint, at fixed ceoncentrations., It was discovered that intensity of scattered-
radiation passes.through a thin maximum near the demixing point; in this case
deviation from the Rayleigh law of light scattering and an increase of depolari-
zation degree are observed,

N. Voyshvillo

Complete translation]
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ZATSFPINA, L.P.; SHAKHPARONOV, M.IL.

Investigating the degree of depolarization and intensity of Rayleigh

scattering in methyl alcohol - benzene and methyl alcchol -~ o-xylene

solutions. Vest.Mosk,un.Ser.3:Fiz.,astron. 15 no.%:9-17 Jl-ig '60.
(MIRA 13:9)

1. Kafedra fizicheskoy khimii Moskovskogo universiteta.
(Organic compounds—--Optical properties)
(Light——Scattering)
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Tyixr + 3 e p-3
LnVesvigation of

o]

%gld pgfse at 76Q mn Hg and the results are given in tabulated
" ) . 3 . - .
Tm. -nere are 6 tables, 3 figures and 1 Soviei-bloc reference.

SUBMITTED: October 26, 1959
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Investigating pressure and ... D269/D305

tions of chlorosilane solutions at 40, 50 and 56OCu There are 3
figures, 7 tables and 2 Soviet-bloc references.

SUBMITTED: October 26, 1959
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5/076/450/034/007/017/042/XX
BO04/B06S

AUTHOR: Shakhparonov, M. I.

TITLE: v Theory of Solutions. X. Effect of Fluctuations on the
" Dielectric Constant of Homogeneous Isotropic Systems

PERIOD ICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. T,
pp. 1478-1487

TEXT: The aim of this work was to establish the reasons for the deviation
of the experimental values found for the dielectric constant from those
calculated from Onsager's theory. Possible causes are: a) change of the
state of the molecules in the solution as a result of interaction of fthe A
components (e.g., hydrogen-bond formation); b) fluctuation of the dielectric:
constant as a result of variations of concentration, orientation, density,
etc; c¢) change of the short-range order when the composition of the solu-
tion is varied.In this paper, only the effect of fluctuations on the

average macroscopic value of &£ of the solution is investigated. The . 'erage
value of the local dielectric constant &' is calculated on the basis of
Onsager's theory. The starting point is the function eloc(x,y,z) as the

Card 1/3
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Theory of Solutions. X. Effect of Fluctuations S/076/60/0%4/007/017/042/XxX
on the Dielectric Constant of Homogeneous BOO4/3068

Isotropic Systems

thermodynamic function of a volume element dV on the assumption of Gauss!'
probability distribution of the fluctuations: dW, = n de/V (11), w=ith
£k’ and ny the number of volume
elements in which the local dielectric constant equals Ek’

de being the probability of the value

Efer =1 - Q;g')2/3 get ™~ 1 - (Ae') /3(5')2 (36) is found for the re-

lation between the macroscopic value & of the dielectric constant and the
mean local dielectric constant E'. The fluctuation of £' is due to the
variation of concentration ¢, temperature T, density ¢, and orientation:

M
ae' =S (3 ¢g /ac )Ac + (3 £'/37)AT+(8 £'/00)no+(Ag! )op (41). For the
3-2 —_—
statistical mean square of fluctuation, the relation \Z&E&J)Z =,¥/dv (43)
is obtained, where }( is a function of concentration, temperature, density,
and orientation. In a two-component solution and at a great distance from
the critical temperature, however, only the effect of concentration has to
be considered:

Card 2/3
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Theory of Solutions. X. Effect of Fluctuutions 5/075/60/034/007/017/042/xx
on the Dielectric Constant of Homogeneous B004/B068
Isotropic Systems

Q&E')z = (8 &'/60)2@50)2 (47). Thus, (AE')2 is a function of the mean local
‘dielectric constant. There are 11 references: 3 Soviet, 5 US, 1 British,
1 Dutch, and 3 German.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: November 11, 1953
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S/076/60/034/008/007/014
B015/B054

AUTHORS: Shakhparonov,”MQ Balamutova, E. A.; Lel'chuk, S. L.,
Mikheyev, Ye, P., Sﬁ;tova, L. V., Glushkova, L. F, and
Martynova, M. Ye. (Moscow)

Investigation of Pressure and Density of the Vapor in
Systems Containing Organosilicon Compounds. I. The System
Benzene - Methyl-dichlorosilane ,~ Methyl-phenyl
Dichlorosilane

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 8,
PP. 1734-1740

TEXT: The authors determined pressure and density of the wvapor of a
number of halogen alkyl silanesVand -aryl silanes since these substances
readily react with water vapor or metals, dissolve in lubricents, and
easily polymerize. In the present paper, they report on the system
benzene - methyl-dichlorosilane - methyl-phenyl dichlorosilane. The
experimental arrangement (Fig. 1) described in Ref. 2 is based on the
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Investigation of Pressure and Density of the 5/076/60/034/008/007 /014
Vapor in Systems Containing Organosilicon B015/B054

Compounds. I. The System Benzene - Methyl-

dichlorosilane ~ Methyl-phenyl Dichlorosilane

principle of hydrostatic weighing, and is thoroughly explained., The
apparatus includes a quartz balance which is installed in a glass
balloon in a thermostat. In another thermecstat there is the evaporator
connacted with an Hg manometer. Balloon and evaporater are Joined by &
thermally insulated, heated pipe. A quartz ball is suspended from the
quartz spiral of the balance; as the vaper of the substance investigated
enters the balloon, the quartz ball loses in waight, and the vapor
density can be determined from the decrease in length of the spiral. The
method of operation, the calibration of the instrument, and an estimation
of the errors of measurement are indicated, The latter are about 1% in
the pressure-;, and about * 2.5% in the density determination. The
molecular weight of the liquid vapors was calculated by the Mendeleyav-
Clapeyron equation, and compared with data of publications {Table 1);
pressure and density values of methyl-dichlorosilane and merbyl-phenyl
dichlorosilane, as well as their solutionsy; are given in Table 2., The
result{s show that the vapors represent associate complexes. Tbe Trouton
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Investigation of Pressure and Density of the S/076/60/034/008/007/014
Vapor in Systems Containing Organosilicon B015/B054

Compounds. I. The System Benzene - Methyl-

dichlorosilane - Methyl-phenyl Dichlorosilane

constant for the vapors was calculated, and given in Tables 2 and 3. It

is found that at 40° - 100°C the vapor composition of the solutions

benzene ~ methyl-dichlorosilane - methyl-phenyl dichlorcsilane is

practically equal to the vapor of the corresponding binary mixturs

benzene - methyl-dichlorosilane. The heats of vaporizationﬂend the \////

entropies \were calculated. There are 5 figuresy; 3 tables, and 4
references: 3 Soviet and 1 US.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V.
Lomonosova (Moscow State University imeni M. V. Lomcnosovw)

SUBMITTED: October 30, 1958

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"




8h24L5

i 8/076/60/034/009/063/022
3 3700 Gl 2208 Béls/éosé /009/063/¢

AITHOES Balamutcva, E. A., Shakhparoncv. M. I.., Lel'chuk, §. L.,
Tomov. A, L.. Walikova, G, ., lartynova, K. Te., and
Glushkova, L. F.

-

Invessigaticn of the Pressure and Density\xx Vapcr in
Systems Centaining Organosiliccn Compeunds. II. The Systems:
Methyldichlorcsilane®- Methyltrichlorosilane - Methyl-
phenyldizhlorosilane; and Methylphenyidichlorosilane -
Methyichlorcphenyldichlorosilans - Methyldichleorcphenyl-
dichloresilane

PERIODICAL: Zhurnal fizicheskoy khimii, 196G, Vel. 34, Ne. 9,
pp. 19161919

TEXT: The working methcd and the measuring ftechnique of the investiga-
tions mentioned in the titlie have already been described in a previous
paper (Ref. 1). The pressures and densifty of the sasurated vapcr phase
sver the systems mentioned in the title were measured in a broad con-
sentraticn and temperature range. The constants cf the Ar.tcine =squations,

Card ‘/5
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8. ok A

Javestigation of the Pressure and Density S/076/60/034/OO9/003/022
cf Vapor in Systems Containing Organosilicon BO15/B056

Compounds. II. The Systems: Methyldichlorosi-

lane - Methyltrichlorcsilane .- Methyl.

rnenyldichlorosilane, and Methyiphenyldichloro-

silane - Methylchlcrophenyldichlorosilane
Methyldichlorcphenyldichlorosilans

as well as the values of the evaporaticn heats and evapcration entropies
for the individual components {Table 1), and the two- and three-component
colutions at normal boiling temperature were calculated (Table 2). The
valuses cbtained show that the vapors cof methyltrichlorosilane and methyl-
cnlorcrhenyldichlerosiians centain asscciated molecules, wheregs ths vapers
cf methyldichlorophenyldichlerecsilane do nct acsociate. At 100 C and azbout
900 terr. the vapor (in asquilibrium) over a sclution of 50 mole%
CH,SiECI, & 50 moie% C3151015 ccnsists nearly entirely of methyl-

4

3 2

- N . N C “ C N R .
d:-hlcresilane. At temperatures from 407 tc 100°C. the vapor <om

<f the three-ccmponent sclutions CH§SiHCIZ ~ CH S8iCl; -

is siightly different from that of tne binary system CH

the same molar ratic of the laft

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"
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Investigation of the Press:ire srs Density S/076/66/054/60%/00% /022

cf Vapor in Systems Containing Crganosilicon "O‘Q/BOQC

Cempounds. II. The Systems: Methyldichloresi-

lane - Methyltrichlorosilane - Methytl -

phenyldichlorosilane, ani Mlethylphenyldichlers-

c;lane - Methylchlecreophenyldichloresilane -
yldichlorophenyldichlorcsilane

\ . \ , . . o .
cut on the basis of the Antoine equation show that above 100°C nc crange
in the CH5C6Hq91ul ccntent in the vapor phase tekes place, i.e., the
content remains low with the exception of soluticns in which the molar
ratic of CH L6H,S 1Cl, is near unity. There are 2 figurss, z tavlies, and L)(/

2 reference 1“Scviet and | US.

ASSOCIATION: Meskevskiy gosudarstvennyy universitet im. M. V. Lomoncsova
(Moscow State University imeni M. V. Lomonoscv)

SUBMITTED: October 3C. 1958
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5/076/60/034/010/001/G22
B015/B064

AUTHORS: Balamutova, E. A , Shakhparonov M T.. Lel'chuk, S. L.,
Lomov, A. L., Mikheyev., Ye. P., Martynova, M. Ye.,
and Glushkova, L. F.

Investigation of the Vapor Pressure and Density in
Systems Containing Qrgano-silicon Compounds\ III. The
Systems Dimethyldichlorcsilane - Methylichloromethyl-
dichlorosilane and Trimethylchlorosilane - Dimethyl-
chloromethylchlorosilane - Dimethyl Dichloromethyl-
chlorosilane

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10,
pp. 2156-2359

TEXT: Pressure and density of the saturated vapor of the
systems (CH3)251Cl - 0350320151012 . CH§CH01251C;2 and (CH3)35101 -

(CH CH ,0151C1 - (CHB)ZCHCIQSiCl were investigated in the wide range

3)2
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TEER ‘p&* '}_, 32:{}&'5" 5 3 J‘b’hm_ ﬁ‘» S SRCRTN

Investigation of the Vapor Pressure and $/076/60/034/010/00% /022
Density in Systems Containing Organo - 3015/3064

- silicon Compounds. III. The Systems

Dimethyldichlorosilane - Methylchlcro-

methyldichlorosilane and Trimethylchlorosilane - Dimethylchlorometh
chlorosilane - Dimethyl Dichloromethylchlorosilane

yl-

/

of concentration and for temperatures of from 0" to .SOOC The same
method of measurement was used as in a previous paper (Ref.?); and
pressure and density of the individual components were determined. The
curves obtained on the temperature dependence of pressure and density

show that pressure and density of the systems investigated rise exponen-
t1ally with temperature. Table 1 gives the values c¢f the refractive
indices, the density, the boiling pocints of the components at 760 mm Hg.
the molecular weight of vapor at this pressure. the values of the con-
stants of the Antoine equation as well as the values ¢f the evaporation
heat and evaporation entropy at the normal beiling point.
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s/o7760ﬁo3h/01o/001/022
B015/B06

Beutecrso

(GHSICly 1,4052
CHCHCISICL,  |1,4494
CHyCHCI,SiCl:s  |1,4690

1,3888

(CHapsICL !
fcn:)):scpi,gqsiCI 1,4372
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5/076/60/031/010/001/022 «—
B015/B0dk for0/00r/

--«T&bi‘ 2 - B N Twonnua 2

Solution /]
Pacrsop .

509% (GHa)s SiCly+50% CH:GHLGISICL, {43091, 1842 | 5,826 732 0 119,2] 8¢
5003 (Cila)a SiCla+-50% CH,CHCHLSIC, [1,44501,252 | 6,535 19,8 .
5025 CHyCH,CISICla 4
509 Cl,CHCLSiCl, 1,4619{1,344 | 7,054 26,8
339 (CH,)1S5iCly+33% CHACH,CISICly+ -
-+ 349 CILCHCLSICl, 1,4460[1,2679 | — | — 25,2
500 (CH;):! SiCl + 509 (GHa)aX _
» CH,CISiCl 4,4158/0,6197 | 14,763[10550 21,4
, 509 (cu,g, s;c1+50% (CHg)s X
% CHCLS 1,4304/1,05121} 6,923] 1426 18,9
500(. l_icn.g.cu,cls.CI-}-SO% ((‘H:)x‘( 1
— [1,1585 | — | — 13,8

33-,4 CHCl, (CH,)s SICI + 349% (CHalX A i
X SICI + 33% CH,CH,CISIC t,4321l1,0670 ] — | 0 |19,9
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5/076/60/034/010/601/02z2
BO15/B064

Table 2 (continued) Tabanua 2 (npodoaxcrue)

Solution

T egaChle %

X ey

Pacraop

TCHC Ly X
018 Ciy

D
Ve

% (Cliz)a SIClg-{-SO“’ CH,CH,CISiCl,
50% CH;);SiCly 4509 CH;,(.HCleI(‘h
50%CH, HzClSlCl:+

+50%(‘H;CHC|:SICI,
g(llll,)le(‘lz }'33%CHJC"3CISICIQ+
CH,3CHCI,SIC
nghhSlCl-f-m%(Cﬂa):X
509% (CH;):.SICI{-SO % (CHj)aX
XCHC iCl
(CH |CHzClSlCl + 50% (CHj)ax
X GHCI;SiCl
339 CHCI:(GH)):SIG] + 349% (CHa)a ¥
XSICI+33 CH.CHgClSlCl
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-;f»wsm_.gxx A ‘Sq..l‘_c_?;'fb N FE P Y-, FE ai.

S S

s/076/60/034/010/001/022
BO15/B064

jQ:\\

' Legend to Tables 1, 2: In Table 1, 1 dendtes the substance, 2 = boiling

¢ 2oint at 760 mm Hb, 3= molecular welght M gt 760 mm Hg, 3 = M theoretical.
1 = boiling point in OC in Table 2, There are 4 figures, 2 tables and
2 Soviet references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M, V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: October 30, 1959
. Gard 6/6 e

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4

BERIDZE, D.K.; SHAKIPARONOV, M.I.

Rayleigh scattering of light in nitrobenzene - hexane Sc()l}&}%o?f:g)
Uch. zap. MOPT 92:49-71 'é0. . RA 1
) (Light--scattering) (}it rdvenzene--Optical propertiies
(Hexane--Optical properties
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s/020/60/133/003/029/c31/xx
é.?000(3101M07ﬁ,ué>) BOOL/BO6
AUTHORS @ Lanshina, L. V-5 anq\igiﬁggigggggg M. L.
TITLE: The Fine gtructure of the Rayleigh Lispersion of Light in

Solutions and the Dispersion of Hyperacoustic Vibrations

PERIODICAL: Doklady Akademii naulk SSSR, 1960, Vol. 133, No. 3, pp- 624 -
626

TEXT: The apparatus used by the authors to photograph the fine structure of
the Rayleigh line of dispersed light has already been described in Ref. 1o
The authors investigated mixtures of acetone and water at 25°C with a molar
ratio of acetone of 0.0; 0.06; 0.2; 0.k 0.7, OF 1,0, and mixtures of water
and methanol with a molar ratio of the latter amounting to 0.15; 0.3%6% 0.6;
or 1.0, Measurements were made by means of the Hg line A = 4358 A, and for
pure water also with A = 4Ohk6 A. The photographs vere photometrically
treated with an Md-4 (MF-4) microphotometer: Fig. 1 shows the progagation
velocity of hyperacoustic vibrations in acetone - water (w¢=0u6°10 0 sec'19
[\waao‘lo"f’cm) and methanol - watleT mixtures (w&&.,5°1010 secﬂ,
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f the Rayleigh Dispersion
Dispersion of

The Fine Structure o
of Light in Solutions and the
Hyperacoustic Vibrations

Af¥22u0v10_6 cm) as computed fro

data of Refs. &4, 5 on the propaga
QOF=56°10_5 5ecw1, A=2b*10"
negative dispersion of hyperaco

reached about 5%, while the roo
1.4%. The negative dispersion vanishe

tion velocit

t mean square

i,e., for acetone - water at X

This negative dispersion is explained by the
and corresponds to the well

intensity I_ of the central componen

t by Mandel'
nted as

translational componen
refractive index n j was represe

Considerable positive dev

acetore -~ water mixture. The fluctuations of
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ustic vibrations was foun
s with falling water concentration Xqv

- 0.65 and for methancl - water at x4

~known anomalies of watero
t and the intensity Itr

shtam and Brillouin were
a function of concen

iations from the Raoult law were observed in the
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y of ultra-acoustic vibrations

on. A considerable
d to exist; &V/V
of deviation was only about

= 0.5

structural relaxation of water,
Moreover, the integral
of the

compared; and the
tration (Fig. 2)-

concentration attain their
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5/020/60/133/C06/015/016
yuoo 2209 by B004,/B064

AUTHORS: Shakhparonov, M. I., Lel'chuk, S. L., and Korchemskaya,K.M.

e \
TITLE: The Thermodynamic Properties’of the Solutions of Chlorine
Derivatives of Silanef

PERIODICAL: Doklady Akademii nauk S5SSR, 1960, Vol. 133, No. 6,
pp. 1388-1390

TEXT: The authors report on measurements of the pressure P and density
y: of the saturated vapor of the following systems: CHBSiHCI2 - SiCl4;

SiHECl, - C,H,; CH,SiCl, - SiCl,; (CH,),SiCl - CH,SiHCl,; (CH;),SiCl :
66 3 2 373 ‘X

3)5
- CH SiCli, as well as solutions of CHBSiHCl2 and CH SiCl3 in the

3 37103 4}

3 3
azeotropic mixture of 45.93 mole% (CH3)BSi01 and 54.07 mole% SiCl4.

Ref. 1 describes the methods of P and.f-measurement° Table 1 gives the
values of the constants 4,B,C of the Antoine equation log P = 4 - B(C+T)
for the systems investigated, as calculated from the experimental data of
P. The molecular weight of the saturated vapor was calculated from the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"
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The Thermodynamic Properties of the Solutions s/020/60/133/00€/015/01€
of Chlorine Derivatives of Silane B0O04/B064

equation ¥ = X*RT/P, and its composition from the equation M =§§1Mixi.

Fig. 1 shows the total and partial pressures in the system SiHCl3 - C6H6
at SOOC as a function of the composition. The isothermal lines P and Pi

of the system CHBSiHCI2 - SiCl4 at 40°C, and of the system CH381013 - Sich

at SOOC are given in Fig. 2. The systems mentioned show little positive
deviations from the ideal case. The systems (CH3)BSiCl - CH3SiCI3;
CH,SiHC1, - (CH

551HCL, - (CHy); 3

mixture - CE,SiHCl, follow the Raoult law., The isobaric lines of these

3 2
systems at P = 760 torr are shown in Fig. 3. There are 3 figures, 1
table, and 1 Soviet reference.

SiCl; azeotropic mixture - CH SiClB; and azeotropic

ASSOCTIATIOKN: Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

PRESENTED: April 4, 1960, by V. I. Spitsyn, Academician
SUBMITTED: april 2, 1960
Card 2/2
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$/020/60/134/0C% /519/020
ST Yo o//.éyq) B0O4/B06T
11.12¢0

AUTHORS: Lomova, N. N., andShakh:ga.ronovi Mo I.

TITLE: The Dielectric Constant’and the Molecular Structure of
Solutlons Having a Critical Dissoclation Rang=

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol., 134, No. 3,
pp. 632-635

TEXT: In an earlier paper (Ref. 1) M. T. Shakhvaronov obtained the
following results: For solutions whose thermoaynamicai properties shoew
large positive deviations from ideality, i.e., large fluctuations of
concentration, the experimentally measurable dielectric constant ¢ is A/
smaller than the average local dielectric constant Tioc ¢ = iloc

[w?’.l.oc/?‘f) (A"f)z} [2 + (Qiloc/aq)/(ﬂe/mp)]a (1). To study the

influence exerted by the fluctuation (Ay) of concentration on £ , the

authors measured ¢ ;, the density )PE, and the refractive index ny of solu-
1

tions of nitrobenzene (NB) in cyclohexane, n-hexane, n-heptane,; and

Card 1/4
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The Dielectric Constant and the Xolecular a/v_v/cp/.,4, c3/ci2
Structure of Solutions Having a Critical BOO4/BOO?

Dissociation Range

n-octane. The critical dissocation temperature of theseosolutmns was
found at 40°C for 48.0 molep B in Pyclohexane, at 20.0°C for 43.15 molaﬁ
BB in n~C6H14; at 19°§°C for 47.5 molei NB in n- 0731{, and at 19.1°C foxr
+

5%.0 moley NB in n~CBH18, On the strength of experimental datus the iso-
thermal lines for ¢ were drawn (Flgo 1), and the isothermal lines for

a a a +
310 were calvulated by Onsager's method (Ref. 2). On the basis of data
obtained for ¢

]5 ) leoc/p(e, and 92/9)0(A‘f) was calculated. The

dependence of (8Y )" on t and 1f was analogous in all four systems. The
values depended Yittle on the type of hydrccarbon used.

— 7~ (Ap*™
. - - 2 1, \
Fig, 2: dependence of 21 - %, Ikg and (Ay) ‘t

ecn the concentration ?2 of nitrobenzene in the

system nitrobenzene - n-hexane at 40 c

Card 2/4
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The Dielectric Constant and the iolecular $/020/60/134,/0C3,/019 /020
Structure of Solutions Having a Critical B004 /B06T
Dissociation Range

Fig. 2 shows the course of § - €, (A )2 and of the intensity I
& loc Ity

of the Rayleigh scattering for A = 57680 & in the system nitrobenzene
n-hexane. The authors discuss the result on the basis of the statistical
theory of fluctuations and of the interaction of neighboring meclecules,
By differentiating equation (1) they obtain equation (5) for (% e/Wt)y ,
and they conclude that th veiue of (2€ /) t), is reduced near tke critical
point. This was confirmed by measurements of € in the system niircbenzene -
- n-heptane and nitrobenzere - n-octane near the point of dissceiatien
(Fig. 3):
€ = f(t)near the critical point oF
dissociation. 1 - solution of nitrohenzene
in n-heptane, x”6H5V0~ = 0.46%; 2 - sclu-
~ PAY Vo4
tion of nitrobenzehe in n-cctane, L%//
X . = 0.914. 1 2a befere dissocia-
CGH X0 0.514, 1a, 2a T ssocia

tion7 1b, 2b after dissociatien.

Card 3/4 ™
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83905
The Dielectric Constant and the Molecular 8,/0626/60/134/0C3/019,/020
Structure of Solutions Having a Critical B004/B0O6T

Dissociation Range

These results are contradictcry to the data of Ref. 5 accerding to which
£ has maxima in the critical range. The authors refer io Uibbo (Re_~ 6)

according to which relations of the form (QXi/gxi)xj = 03 (9 X, /9 1)‘(1

are thermodynamically not generally and exactly velid irn the oritieal

ranze. Hence, the validity of such relations must be experimentally or ]
theoretically preved for each case by means of a molecule mod=l. Thers

are 3 figures and 6 references: 5 Soviet and 1 US.

ASSOCIATIOE: DMoskovskiy gosudarstvennyy universitet im. M.V. Lomonoscva
(Yoscow State University imeni M. V. Lomonosov)

PRESENTED: April 4, 1960; by V. I. Spitsyn, Academician

SUBNITTED: April 2, 1960
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SHAKHPARONOV, 14.I. (Moskva}

Some aspects of the theory of metal alloys. Izw. AN. SSSR. Otd.
tekh, nauk, Met, i topl. no.3:118-120 My-Je '61, (MIRA 14:7)
(Liquid metals) (Alloys)
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moIilOV, Roley  SEAKHPARCLOV, M.I.; <IHADCV, Ya,Yu,

Influence of fluctuations on the dielectric progerties of
solutions in uvltrzhigh ! ruquency sleetromagretic fields.
Zhur. strukt. khiz. 2 no. 1:13-1¢ Ja-TF !'61, (:IPA 14:2)

. Hoskovskiy gosudarstvennyy universitet im. M.V. Lomonosove,
(Dielectric constants) (Electroragnetic wuves)
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KASIMOV, R, M,y SHAKHPARONOV, M, I.,”

Dielectric properties of nitrobenzene — hexane solutions ir a

millimeter rsnge of radio waves. Azerb.khim.zhur. no,4:10l-

108 ‘61, (MIRA 14:11)
(Nitrobenzene—-Electric properties)
(Hexane—-Electric properties)
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BORCHEMSKAY, F.M.; SHaKHPAROQHOV, H.L.; LEL'CHUK ,S.L.; UARTYNOVA, M.le.;
BABURIHa, I.I.; BORONIHA, 2.D.
ure and density of vapors from solutions of chlorine deriva-

f si . F 4. Izv.vys.ucheb.zav.;khim.i khim.tekh,
of silane. rart y (i 15:1)

Fre
tiv
L

ss
es
no.lbs 584-587 €1,

. : : e -
1. Moskovskiv gosudarstvennyy universitet imeni Lomonosova, kafedra

fizicheskoy krimii.
(Silane) (Vapor pressure)
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BERIDZE, D.K.; SHAKEPAXONOV, M.I.

——

i i i ' i trobenzene in hexane.
Rayleigh light scattering by solutions of ni :
Opt. i spektr. 10 no.2:240-248 F 161, _ (MIRA 14:2)

(Benzene) (Hexane) (Light—Scattering)
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BERIDZE, D.K.; SHAKHPARONOV, M.I.

Remarks on Krishnanfs phencmenon., Opt. i spektr. 11 no 23282~
28/ hg '61, (MIRA 14:8)
(1ight—Scattering)
(Photometry)
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s/058/62/ooo/o 12/030/048

A160/A101
AUTHORS: Shakhparonov, M. 1., Tunin, M. S,
TITLE: The hyperacoustic properties of liquids and the structure of
molecules :

PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1962, 13, abstract.12D96
(In collection: "primeneniye ul'traakust. k issled, veshchestva".
M., no. 15, 1961, 19 - 28) : :

TEXT: To investigate the hyperacoustic properties of liquids, a study was Eé;
carried out of the fine structure of Rayleigh's scattering lines in 1iquid pyri-
dine, thiophene, furan, quinoline, naphthalene, and also in heptane, The absorp-
tion of ultrasound wWas measured for these substances, except for the latter two
ones. The selction of the substances is based upon the consideration that a

strong sound absorption must take place in those 1iquids whose molecules are
compact, easily polarizable, and have 2 comparatively large number of mobile
electrons and 2 "pigid" framework of atomic nuclel. In all investigated sub-
stances, except for heptane, & considerable positive dispersion of the velocity

of nypersound was observed. In heptane, whose molecules do not have "rigid"

card 1/2 s
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The. hyperacoustic properties of ‘liquids and, ,, A160/A101

atemic framework, tie speed of the hypersound coincided with the speed of ultra-
sound within the error limits of the experiment, The relaxation times yielded by //.
the experimental data are close to those calculated by Hertzfeld's formula, Thig

1s in conformity with the assumption that the dispersion of sound in the investi- pd
gated liquids {s due to Intramolecular processes .

L. Filippov

fAbstracter's note: Complete translation]
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AUTHORS ; Akhadov, Ya, Yu,, Shakhparonov, M, I,, Kasimov, R. M,

TITLE: Investigations of the molecular structure of individual liquids
and of their solutions by radiophysica; methods

PERIODICAL: Referativnyy zhurnal, Fizika, no. 12, 1962, 16, abstract 12D112
: (In collection: "Primeneniye ul'traakust. k issled, veshchestva",
M., no. 15, 1961, 29 - 39) '

TEXT: Investigations were carried out of the permeability and losses of
the following solutions: acetone-benzene, acetone-carbon tetrachloride, acetone-
-nitrobenzene, nitrobenzene-hexane, acetone-methyl alcobnl, and acetone-water
within a wide concentration and temperature range and on radio-wave lengths of
8.15 mm and 3.21 cm. An analysis of the results indicates that the mol ecules in
the mentioned first four solutions did not tend to association. It appears that
there are deviations from a chaotic distribution of polar-molecule orientations
in the acetone-nitrobenzene solutions, In the acetone-methyl alcohol and acetone-
-water solutions 1t seems that there are associated complexes of water and methyl

card 1/2
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alcohol molecules, It may be assumed that when adding small amounts of acetone
to water, the assocliated groups of water molecules increase,

lAbstracter’s note: Complete translation]
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LOHOVA, II.I'.; SHAKHPAROHQYz_ﬁ:;:W
Dielectric constant and molecular structure of nitrobenzcne
solutions in heptane and octane. Vest.Mosk.un.Ser.2:khim,
16 no.3:33-37 ly-Je '6l. (1<IRA 14:10)

1. Kofedra fizicheskoy khimii Moskovskogo gosudarstvennogo

universiteta.
(Mitrobenzene-~Electric properties)
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SHAKHPARONOV, M.I.

properties and molecular structure of

ar molecules. Vest. Mosk.Un.Ser.2:
(MIRA 14:9)

Theory of the dielectric
concentrated solutions of pol
Khim. 16 no.5:69~80 S-0 '61.

1. Kafedra fizicheskoy khimii Moskovskogo universiteta.
(Solution (Chemistry)=—Electric properties)
(Molecular association
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KASI}MOV, R.M.; AKHADOV, Ya.Yu.; SHAKHPARONOV, M.I.

Dielectric properties of acetone - carbon tetrachloride solutions

in superhigh-frequency electromagnetic fields and fluctuations

in concentration. Dokl. AN Azerb. SSR 17 no, 3:207-211 '6l.
(MIRA 14:5)

1, Institut neftekhimicheskikh protsessov AN AzerbSSR.
(Acetone—Electric properties)
(Carbon tetrachloride--Electric properties)
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KASTHOV, R.l.; AKHADGV, Ya.Yu,; SHAKHPARONOV, ii.I.
Dielectric properties and mclecular gtructure of acetone
solutions of nitrobenzene, methyl alcohol, and water, .Dokl.
AN Azerb, SSR 17 no.8:687-690 '6l. (MIRA 14:10)

1. Ingtitut neftekhimicheskikh protsessov AN AzerbSSR. .
Predstavleno akademikom AN Azerbaydzhanskoy SSR M.F, Nagiyevym.
(Dielectrics)
(Systems{Chemistry))
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 SHAKHPARONOV, M.I.

Theory of solutions. Part 12: Dielectric polarization and
molecular structure of nifrobenzene and acetone golutions. Zhur.
fiz.khim. 35 no.6:1177-1185 Je '6l. (MIRA 14:7)

l. Mo'skovskiy gosudarstvennyy universitet imeni M.V.Lomomosova.
(Polarization (Electricity)) (Benzene) (Acetone)

i

i
/
v
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AUTHORS 3 Tunin; M. S., and Shakhparonov, M. I.
TITLL: Investigation of the "hypersonic”" and ultrasonic properties

of pyridine benzene solutions
PiRIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 12, 1961, 2783 - 2784

TEXT: The authors seek to explain the molecular nature of relaxation in the

1010 - 1014 cps field ("hypersonic")by studying the dependencies between
these processes and the composition of the solutions. The propagation of
hypersonic and ultrasonic waves, viscosity; and absorption coefficient in
benzene pyridine mixtures were measured at 259C. Propagation velocity of
hypersonic waves was optically determined from the fine structure of the
Rayleigh line (A = 4358 £) of scattered light, using the method described
by M. I. Shakhparonov, M. 5, Tunin (Primeneniye ul ftraakustiki k
issledovaniyu veshchestva (Application of ultrasonics for the investiga-
tion of a substance); Trudy 9-y konferentsii, no. 14, Izd. Mosk. ped.
in-ta, 1961) and L. V. Lanshina, M. I. Shakhparonov (Dokl. AN SSSR, 137,
830, 1961). Velocity of ultrasonic propagation; Vo and absorption

Card /§ _
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Investigation of the... B101/B138

ceefficient o were measured for f = 20.6 - 34.4 Mcps. The meter wave
generator had an output voltage of wa -~ 50 mv. The values were calculated

according to the equations: ol = 4u3n/6qv2 (1),

L weT(V2 - V2)/2V3(1 + QFTZ) (2)5 = o = [f(v - v i]/v where
' o o ! ’Q’maxJ\E ) ?

uﬁ’max is the maximum value of the relaxing part of the absorption

coefficient, and_A} the length of the sound wave in the maximum of a,. .

Results are shown in Figs. 1 - 4. There are 4 figures and 2 Soviet refer-
ences,

AZSOCTATION: Moskovskiy gosudarstvennyy universitet im. M, V. Lomonosova
(Moscow State University imeni M, V. Lomonosov)

SUBMITTED: May 7. 1961
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SHAKHPARONOV, M.I,

Rayleigh scattering of 1ight and the ordered orinetation of molecules,
Dokl.AN SSSR 136 no,5:1162-1164 F 161, (MIRA 14:5)

1, Moskovskiy gos. universitet im. M,V,Lomonosova. Predstavleno akad.

V.V.Shuleykinym.
(Light—Scattering) (Molecules)
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(Acetone) {onisen botractlorite)
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LANSHINA, L.V.; SHAKHPARCNOV, M.I.

Fine structure of the Rayleigh 1line of scattered light, and
the propagation velocity of hyperacoustic oscillations in 3)
water. Dokl. AN SSSR 137 no,4:830-832 Ap 161, (MIRA 14:3

1. Moskovskiy gosudarstvennyy universitet im. M.V. Lomonosova,

Predstavleno akademikom V.V, Shuleykinym.
2Underwater acoustics)

Light—-Scattering)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4"



Ko S

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001548410004-4
7 BT R T AT Y I35 R 2 SR R 73 R ireer e el DR T ) .

EEERSRA T T PO |1 R

i ; AZEVA,L.
SRAKHPMOM&H Ivenovich, doktor khim. nauk, prof.; KY sLiey

~red.; KLIMOVA, T., tekhm, red.

[Chemistry and philosophy] Khimiie i filosofiie. chsha,lgt:)gs
jzd-vo polit. lit-ry, 1962, 135 p. ) MIRA
(Chemistry, Physical and theoretical
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Yermittivity and molecular ... D207/D308

where €0
6Eoo L

J

S = o5 Q)

The subscript codcnotes the vermittivity values at optical frequen-
cies; ¢y is the conceittration of the component i in the solutiom.
3imilar formulas for (1) the electrical conductivity ¢, OT (2) the
permeability A can uve ootained from the above permittivity formula
by substituting o for £ in the case of conductivity, ¢/ for
¢ in the casc of permeability (¢ is the velocity of light). GCom-
serimental data for solutions of nitrobenzene

parison with the exj
and acetone in nompolar solvents showed fairly satisfactory agree-

Card 2/3
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KORCHEMSKAYA, K.M.; SHAKHPAHONOV, ¥4,I,; LELSCHUK, S.L.; KORABLINA, T. Pa;
BABURINA I.1.; VOiRONTliA, R.D.

Investigation of the vapor pressure and vapor density of binary
solutions of silane chloro derivatives. Part 4. Izv.vys. ucheb.
zav.; khim.i khim.tekh. 5 no.1:65-69 162, (MIRA 15:4)

1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova,

kafedra fizicheskoy khimii,
(Silane) (Vapor pressure) (Vapor density)
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BERIDZE, D.K.; SHAKHPARONOV M.I.

Some results of studies of Reyleigh scattering of light in the
criticel region of stratification of solutions. Ukr.fiz,zhur.
7 no,7:771-778 J1 '62. (MIRA 15:12)

1, Moskovskiy universitet.
(Light—Scattering) (Solution (Chemistry))
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\UToN Saakhy rondv, ..
piPLE: ne shaory of uayleizh scattering oTf light ~nd
the disrribation oT molecul~r orientstion in
liguids ' - f
TiuawuDICAL: Uar-ins'lioyy fi-yehniy 7hurn~ , v.T, no.T,

1962, 7R2-186

TZET: Phe ruthor chnllentes
tical 12thnds azed ror the cleulnt

ecu”
CDPLLIClrlt 0% scatbering it ¢» vlculated by
~ 20% heigner then R experimental.
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component system: Ryp
where x, is the mol=
anisotropy, M is the nwaber of components
number of molecuylas o coimponant £ in one
Q= /2 (_.%X-'f]" —L—L‘,'H,lj (os* @) . There are

=4d DN 2 H?f)

ASS0CIATION: Foskovskiy uaiversitet (The
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in thz solution, N{ is the
ml. of the system, =and
4 figures,
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the hyperacoustic Properties of

having m -elect ; .
posse:t;s 4 ol troi‘s; l1.¢.,1in all whose molecules are compact d
nism or on ERER Lva;y lgrge ununber of mobile électrons mﬁ an
cansed 7n: :Cgustlg dispersion in non-~dissociated li.uiasei:egya- .
0 = mélécM1; a§§ ?i? izgéosy is discovered between the Stfuctu;:-
. ", “ ency towards
relaxation. rhere are 2 tables fluorescence and acoustic b

3SSOCIATION:  Moskovskiv uni '
TION: Moskovskiy universitet (The University of Mose )
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A D234 /D508 -
AUTHORS: Shakhparonov W.I., Kasimov, R.M., and Aknadov, Ya.Yu. h
TITLE: Dielectric properties and molecular structure of

concentrated liquiad solutions

fERIDDICAL: Ukrayins'kyy fizychnyy zhurnal, ve T, DO« 8, 1962,
' 874 - 882 .

©%iT: The authors give some of the results of a study of relaxa-
tion of . the dielectric polarization of the following solutions:
acetone—-openzene, acetone-CCl,, nitrobenzene-nexane, acetone-nitro-

obenzene, acetone-methyl alcohol and acetone-water. Dielectric con-
stant and losses of these solutions were measured at 3.21 cm and
8,15 mm wavelengths by Poley's waveguide method. The experimental
values were used for calculating the macroscopic relaxation times.
Enthalpy and entropy of the activation of molecular reorientation
in an external electric field were also determined. It 18 concluded
that the solutions of nitrobenzene in nexane and of acetone in ben-
zene and CCl4 have random distribution of molecular orientation. 27

card 1/2

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001548410004-4"



"APPROVED FOR RELEASE: 08/23/2000 IA-RDP86-00513R001548410004-4

40 R SR 2

Eeemoacassasy

s/185/62/007/008/004 /508
Dielectric properties and ... D234/D308 :

The process of relaxation of polarization in acetone-nitrobenzene
solutions can be approximately represented as a superpositicn of
two independent processes. There are associated complexes of mole-
cules of the solvents in solutions of acetone in water and methyl
alcohol. There are 7 figures and 1 table.

ASSOCIATICN: Moskovskiy universitet (Moscow University)
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KORCHEMSKATA, K, M,; SHAKHPARONOV, M, I.

-
\JBSt, HOBko un. Sera ~e 1011!13 16 [iueol; I, n°.6‘76"’;; 1‘-D 62.

1. Kafedra fizicheskoy khimii Moskovskogo universiteta.

(Solution(chemistry) )

(Acetone )  (Mitrobenzene )
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B101/B102

AUT1LOICS ShixApnTO"0Vy M. Lo
TLTLDe e problens in the theory of molecular light gcattering in

1iquids
prRIGUICALS Zhurnal fizicneskoy Kﬁimii, v. 36, no. 9 1962, 2030 - 2035
on of (96/99)T is analyzed. A comparison of the cal-

The calculatl
ghows that the calculation according

TRAT:
culated values with experimental data
to K. Ramanathap and 1.Rorkard gives values for the scattering factor,

whicn are t90 low and which djeviate from the experimental value by @an

The calculation of the Lorentz-Lorenz equation according

Lo Linstein is correct. Those vzlues which are too higﬁ by an averase* of ,j—
205 with reapect to the experiment'are ex)lained Dby the inaccuracy of the v
Lorentn-Lovenz equation, in which the jsothermal polarizability is put

equal to ZErO- The calculation sccording to Eianstein - 3moluchowsky sives

truc values if corrections are made foT the refractive index and the
geattering g luae. The veat resultc are civen vy tne calculation acecording

to Bicmmani, +nereby e deviations from experiment do not exceed 1%, By
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Shakhparonov, Mikhail Ivanovich

Methods of investigating molcculaz; thermal motion and the structure of liquids
( Metodyst jsgledoveniya teplovogo dvizheniya molekul i stroyeniya zhidkostey),
[Moscow ), Tzd-vo Mosk. unive, 1963, illus., biblio., index. L,750 copies

printeds

thermal motion, molecular structure,

TCPIC TAGS: physics, liquig, molecular
light diffusion,

dielectric property, dielectric permeability, polarization,
nonelectrolyte, radiophysical methods, optical methods,

PURPOSE AMD COVERAGE: This book examines the experimental and theoretical bases
of a number of radicphysical and optical methods of studying the molecular thermal
motion and structure of certain liquids and solutions of nonelectrolytes. The re-
sults of {nvestigations of 1liquid systems without an intermolecular hydrogen bond
conducted by the author and his associates in the Laboratory of Solutions of the
Chemistry Faculty of ¥GU are given. & number of problems of molecular theory of
the liguid state are analyzed on the basis of these results. The author tried to
write the book not only for specialists in the theory of liquids, but alsc for
researchers in related fields, advanced students and graduate students of physics
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and chemistry who are interested in the theory of the iiquid state. Therefors,
relatively complex or long mathematical analyses and also many tables are placed
in the appendix, at the end of the book. The author gratefully notes that section
1 was written with the help of R. M. Kasimov, Ya. Yu, Akhadov, and I. 4. Vakalov;
D. X. Beridze participated in section 9; R. M. Kasimov wrote Appendix D. The
author is grateful to professors V. M. Tatevskiy and K. V. Topchiyev and Candidate
of Technical Sciences B. D. Zaloga for assistance in organization of the research
and to professors A, Ye. Glauberman and G. M. Panchenkov for reading the manuseript,
the editor, Candidate of Physical-Mathematical Sciences K. P. Gurov,anda ssociates
of the Lavoratory of Solutions M. Ye. Martynova and K. M. Korchemskaya for assis=
tance in preparing the manuscript for publication,
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SHAKHPARCHOV, M. I,

Thermodynamics of dielectrics. Vest,Mosk,un. Ser,.2:Khim. 18
no.6:;11-13 HN-D '63. {¥MIRL 17:4}

1, Xafedra fizicheskoy khimii Moskovskogo universiteta,
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~ AUTHORS: Vakalov, I.A!, Shakhparonov,-M'I.

TITIE: Low-frequency dielectric permeability and the structure of acetome- |
nitrobenzene solutions . -

PERIODICAL: Vestnik Moskovskogo universiteta, Seriya II, Khimiya, no. 2, 1963» -
22 - 23 . ’

.. TEXT: The mean macroscopic dielectric permeability €5 measured in low-
‘fv~frequency fields has to be smaller than the mean local dielectric permeability .
€ ge in solutions, where the vapor pressure shows a positive deviation from
Raoult's law according to earlier papers of the author (Shakhparonov, ZhFKh, v. | ..
32, 1958, 1,414; v. 34, 1960, 977, 1,478; v. 35, 1961, 1,177)." Investigations ! -
by F.M. Skirrov.-{(Z. Phys. Chem., v. 41, 1902, 139) and W. Graffunder and E. Hey- |
- mann (Z. Phys., 1931, 744) indicate that the vapor pressure of acetone - nitro-
... benzene solutions (25 C) obeys Raoult's law. This is in disagreement with re-
. sults obtained by K.M. Korchemskaya, and M.I. Shakhparonov in a previous work - b
(Vestn. Mosk. un-ta, ser. khimii, no. 6, 1962, 76), i.e., considerable deviations
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Low-frquency dielectric permeability and .... A057/8126 ) SRR

from Raoult's law were observed, thus proving fine-structure fluctuations of the : .
concentration. These experiments were repeated in the present work for an ap- .
proval. The measurements were carried out with 8 - 10° cps on a Czech "Tesla" - i =
BM-271 device based on the change of the reactive conductivity of the resonance -
circuit. The accuracy was 0.2 - 0.5% and the obtained results demonstrate devi- -\
ations from linearity in correspondence with the equatioh for .Esé ~ &g. This .- :
deviation from linearity, which can be approximately deduced from the theory of -
Onsager, is apparently caused by the effect of fine-structural fluctuations of - :
the concentration. It can be assumed, in relation to Onsager's thoory, that in = |
acetone - nitrobenzene solutions the mutual orientation of molecules is distri-

buted chaotically. Hence, any mutual orientations of molecules of acetone and s
nitrobenzene can be considered with sufficient accuracy energetically equal in - : -
the temperature range of 10 to 40°C. There is 1 table. ' Lo

ASSOCIATION: Kafedra fizicheskoy khimii (Department of Physciél'Chemistry)

| SUBMITTED:  July 4, 1962
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SHAKHPARONOV, M.I. “

Theory of solutions, Part 11: Effect of fluctuations on the
dielectric constant, psrmeabllity, and electric conductivity
of solutions, Zhuy, fiz, khim., 35 no,5:977-983 My '61.
(MIRA 16:7)
1, Moskovskiy gosudarstvennyy universitet imeni Lomonosovs,.
(Electrolyte solutions)
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SHAKHPARONOV, M.I,

Thermodynamics of dielectrics and the molecular structure of
liquids. Zhur. fiz, khim, 37 no,.5:1169-1172 My 163,

(MIRA 17:1)
1. Moskovskiy gosudarstvennyy universitet imeni Lomonosova.
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prof.; KISLLEV, A.V., prof.; KOBOZEV, N.I., prof.:

IKGV, J‘H . p”o-;; FOLTORAK, O‘N.; prof.: SKURATOV S.M.,prof’,;
7 V.M. prof.; TOPCHIYEVA, K.V, . prof.; V'UU“OVS\TV5 N.A.,
prof.; ‘ILAPPU" Yu.V., proL., SFARHPARVNOV M.I., prof.

IAkov Ivanovich Ge*-asmov on his sixtieth birthday, Zhur. fiz.
khim, 37 no.12:2803.280/ D 613, (MIRA 17:1)

i. Kufedra fizicheskoy khimii Moskovskogo gosudarstvennogo
univergiteta,
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-AUTHOR s Shakhparonov, M. I.

<.

- TITLE: Nature of substances wifh'intermolecular hydrogen bond

PERIODICAL: Akademiya nauk SSSR. Dokledy, v. 149, no. 2;'1965,'374-377'1:J

The usual concept that the.high afationary dielectrié cbnétahtboﬂ’éi_

TEXT:
and association runs: -

water and alcohols is due to dipole polarization
contradictory to the experimental fact that in water and alcohols £is a i
linear function of 1/T and the Debye equation is valid. " Phis is explained -
by formation of .proton energy bands similar to the electron bands of . %
semiconductors. Valency bands and conduction bands are assumed separated:

. by a very wide forbidden band which can be overcome by the protons in the_ﬁ"

- tunnel effect only in the presence of
intermediary band similar to the impur
weak electric field is applied, & redi

0, N, F, C1, or S atoms éreating ani :
ity band of semiconductors. When ali’
stribution of the protons sets in s

This entails the |

between the "proton gas" and the .intermediary band.

electric polarization which

is otherwise explained by

orientation of the |

: dipoles. Since the energy of this red
i linear function of 1/T. Equally, the

istribution is almost zero, £is =i
proton relaxation time is indepén{

Card 1/2 - - -
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Nature of substances with ... ‘B101/B144 RIS
dent of the orientation of the molecules, but is a function of the
difference between the energy levels of the conduction band and the
intermediary band. With the exception.of the critical region, this
difference is the same for all protons of the liquid and therefore the
Debye equation is valid. Owing to the anomalous mobility of the protons.
in substances with intermolecular H bonds, the deformation polarization

~-of these substances also is abnormally high. Water, alcohols and other

-substances with intermolecular H bonds are, so to speak, proton semi-
conductors. In analogy to the metal binding of electrons, it is here »f
the case of a metal binding of protons.' There ia 1 figure. R

PRESENTED December 22, 1962 by A. N. Frumkin, Academician

SUBMITTED: December 21, 1962 o
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FETHUSHEVSKIY, S.A., otv. red.; KOLBANOVSKIY, V.N., red.; PLATONCV
G.V., Ted.; SEAKHPARONOV, M.I., red.; SHIRCEOV, M.F., red.;
YIGDOROVICH, ¥.I., red.

[Dialectical materialism and present-day naturel science;
raterials of the All-Russian Seminar of Lecturers in Social
Sciences on philosophy problems of present-day natural sci-
ence] Dialekticheskii materializm i sovremennoe estestvozna-
nie; sbornik materialov Vserossiiskogo seminaras prepodavate-
lei obshchestvennykh nauk po filosofskim voprosam sovremen-
nogo estestvoznaniia. Moskva, Izd-vo Mosk. univ., 1964. 403 p.
(MIRE 17:7)
1. Moscow., Institut povysheniya kvalifikatsii prepodavateley
obshchestvennykh nauk. Kafedra dialekticheskogo i istoriche-
skogo materializma.
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SH A.KHPARONO'I M1,

Iropertios of a liguid having intermolseculsr r,croven bonds,’
Ukr, fiz. zhur. 9 no.4:444-453 Ap 164« (MIERA 17: 8)
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SHAKHFARONTY) M, {,; B2I3, D.

Rayieigr scatisring of light and ths melscular structure of acetone
and ,_nJ; sinsr soluticns in chlicroform, Cpt. % szektr, 17 no,2:391-

396 S Y4, (MIR4 17:10)
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PSEHKOVA, V.M.; KHROMOV, S.[.; SHAKHPARONOV, M,I

December Flenum of the Central Committes of the CESU and the
~kenical science st Moscow university, Yest, Mosk, un, Ler., 2:

Fiain, 19 no 1:3-19 Ja-F 64, (MIRA 17:6)
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GOREMYKINA, V,V,.; VAKALOV, i.A,; SHAKHPARONOV, M.I.

Dielsctric comziant and moleculsr structurs of cyridine-
chiloroform golutions. Vests Mosks un. Sere 2:Xkim, 19 no.l:
33-34 Ja-F 'Gi4. (MIRA 17:6)

1, Rafedra fizicheskoy khimii Moakovskogo universitate,
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ACCESSION NR: AP4019511 S/0076/64/038/002/0252/0265
AUTHOR: Shakhparonov, M. L
TITLE: Substances with intermolecular hydroéen bond as proton semiconductors

SOURCE: Zhurnal fizicheskoy khimii, v.38, no. 2, 1964, 252-265

TOPIC TAGS: proton sémiconductor, proton exciton; proton defect, hydrogen

intermolecular bond, proton conductivity level

a . Al

ABSTRACT: The author assumes that protons, like electrons, in condensed me-~
dia have a conductivity zone separated by the zone of forbidden states in addition
to the valence zone. Normally (for instance in saturated hydrocarbons) the
width of the forbidden zone is great and practically no protons reach the conduct-
ivity zone. But in certain cases, for instance, when the substance is capable of
forming intermolecular hydrogen bonds, the forbidden interval'narrows and the
transition of protons from the valency zone into the conduction zone becomes -

- possible. A diagram of-energy levels in proton semiconductors is given, show-

Card 112
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ACCESSION NR: AP4019511
ing proton exciton levels (exciprotons) and an intermediary level which is simi-
lar to the admixture level in electron semiconductors. After a detailed discus-
sion of topics such-as dependence of dielectric constants on temperature, and on
frequency, on proton mobility in semiconductors and on the theory of proton
defect mobility and comparisons of theoretical premises with experimerital data,
the author arrives at the;following conclusions: substances with intermolecular
hydrogen bonds can be proton semiconductors and proton dielectrics. Dielectric
polarization of water, of a number of low-molecular alcohols, of acetone-chloro-~
form sclutions and other substances with intermolecular hydrogen bonds in a
wide spectrum of frequencies can be explained with the aid of the concept of pro-
ton excitons (exciprotons). The anomalous mobility of protons and defects can be
explained by the theory of proton semiconductors. Orig. art. has: 6 figures,
14 formulas, 1 table. |
-NSOCIATLON Moskovskiy gosudarstvenny*y umversitet im. M. V. Lomonosova

{ioscow State University)
SCLLUITTESD: 03May63 DATE ACQ: 31Mar64 ENCL: 00
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