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AUTHORS: . Samsonov, G. V., Vereykina, L. L, Titkov, Yu. V.
TITLE: New method of preparing phosphides by reduction of oxideé with

phosphine
PERIODICAL: Zhurnal neorganicheskoy Khimii, v. 6, no. 3, 1961, T49-751

PEXT: Because of their valuable and interesting properties as semiconduc~"

tors, the phosphides of metals and non-metals have found wide application e
in pyrotechnics, in metallurgy for special coatings of steel parts, and for . -
refining the siructure of alloys. The conventional methods of prepering \
phosphides by direct reaction of metals with phosphorus and by reaction of
metallic halides with gaseous phosphorus compounds, required a complicated -
equipment and were very time-consuming. A new method of preparing phosphides

by the action of phosphine on oxides.of metals and non-metals was devised.

It bases upon the reaction MeO + PH3 = MeP + H20, in which phosphine dis- -

gociates to phosphorus and atomic hydrogen, which promotes fhe reduction of
oxides. The method was successfully used in the production of gallium
phosphide. The gallium oxide applied is obtained by dissolving metallic
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gallium in concentrated nitric acid and by subsequent thermal decomposition
of the resultan% gallium nitrate at 600°C. It is then completely converted
to the oxidic form at 1000°C. The resultant gallium phosphide is a yellow
powder, insoluble in water, but soluble in mineral acids and alkali lyes:
when heated. Chemical analysis of gallium phosphide indicated 69.02% Ga,
30.78% P, corresponding to the stoichiometric composition. X-ray analysis
showed a cubic lattice of the sphalerite type with a = 545 A which is in
good agreement with the data of Ref. 9 (5.436 A) and Ref. 10 (5.4504 4).
There are 1 figure and 10 references: 6 Soviet-bloc and 2 non~Soviet-bloc.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov Akademii
nauk USSR ) i
Otdel tugoplavkikh materialov (Institute of Powder Metallurgy
and Special Alloys, Academy of Sciences UkrSSR, Division of
High-melting Materials) '

SUBMITTED; August 23, 1960
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AUTHORS @ Samsonov; HeVes and Synel'nykova, v.S.
TITLE: On the width of the forbidden gap in boron carbide

PERIODICAL: Ukrayigs'kyy fizychnyy zhurnal, V. 6, no. 5, 1961,
687 - 689

TEXT: The temperature dependence 1is investigated of the resistivi- .
ty of commercial boron carbide and of relatively pure boron carbide.

The specimens were prepared by hot-pressing in graphite molds. The

width of the forbidden gap was calculated from the temperature de— -

pendence of the resistivity; it was found to be approximately 1.64
ev. The commercial B4C contained PFe, Si, and Cr impurities, as well
as traces of Zn, Sb, Cu and Ni. The pure boron-carbide was obtained
by hot-pressing in an argon atmosphere. The temperature dependence
of the resistivity of commercial BgC was measured up to 2000°C, and
of the pure B4C up to 16009C; the measurements were conducted by a
method given in the references. The results of thevmeasurements are
shown in figures. The character of the curves is in both cases ana-
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logous to the curves for silicon carvide, i.e, first, the resisti-
vity decreases owing to the excltation of the impurity electrons,

then it increases due to scattering by thermal fluctuations, and ¥
then it decreases again on transition to intrinsic conductivity. )
The temperatures of the corresponding transitions are hewever dif- J(
ferent for each of the poron-carbide tvpes, as well as for the si- .
iicon carbide. Thus, the transition to intrinsic conductivity of

pure ByC takes place at 1100-1150°C as compared to 1600°C for SiC.

The activation .energy of the electrons, calculated from the tempera-
ture dependenceys® the resistivity, is approximately 0.7 ev for =

pure ByC in the temperature range 1400 -~ 1550°C and in the tempera-
ture range 1700 — 2000°C - approcimately 1.64 ev:. In the authors'
opinion, 047 ev. is not the width of the forbidden gap, but the
transition energy of electrons. Intrinsic conductivity appears at a
temperature of nearly 1700°C, and the width of the forbidden gap is
approximately 1.64 ev. The energy bands of B4C are shown in a figu-

re, end the transition between bands is explained. The electriecal
conductivity in B4C is mainly due to the flow of holes in the filled
band, and of elec%rons - in the conduction band. There are 5 figures
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and 6 references: 2 Soviet-bloc and 4 non-Sovietybloc, The referen-
ces to the English—language publications read as follows: R, Rida-
way, Trans. Am. Electrochem, Soc., 63, 369, 1933; 66, 117, 1934;

LIG Yamarakig Jo Chema Physa 9 27 9 3 9 746-51, 1957; G’- Fetterley, Jo
Electrochemn., Soc., 24, 7, 746, 1957.

ASSOCIATION: Instytut metalokeramiky i spetsial 'nykh splaviv AN

URSR m. Kyyiv (Institute for Powder Metallurgy and
Spskial Alloys AS UkrSSR, Kyyiv)

SUBMITTED: January 2, 1961
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tharacteristis Temperature €, the root mean square amplitude
of the thermal vibrations of the complexes, and the melting
temperaturse. Numerical results are reproduced, .
The figure shows the lattice constant a of the hexaborides as
& function of the atomic radii of the metals, The lattics
ionstant a tenda to increase with the atomic radius,’
There are 1 figure, 2 tables and 23 references: 20 Soviet and
5 non-Soviet, The English language references read as follows:
Ref.15s E. Felten, J, Binder, B. Post. J. Amer. Chem. Soc., V.80,
3479, 1958,
Ref.,173 C.F: Cline, Nature, v.181, 476, 1958,
Ref.21: H. Eick, P. Gilles. gJ, Amer, Chem. Soc.; V.81, 5030, 1959,
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im, MoV, . :
Lomonosova (Moscow State University im, M. V. Lomonosov)
Institut metallokeramiki i spetsialinykh splavov
AN USSR (Institute of Cermets and Special Alloys,
AS UKkr,SSR)

SUBMITTED: March 10, 1961,

X=ray measurements of the thermal ...,
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AUTHORS : } Samsonov, G. Vo, Serebryakova, T. Loy Bolgalf,:vA. S.

TITLE: Synthesis and physicochemical properties of strontium .
hexaboride !

PERIODICAL: Zhurnal neorganicheskoy khimii, v. 6, no. 10,1961, 2243-2248 ‘

TEXT: The authors synthesized SrBg by the reactions Sr0+ByC+2B=Sr] +c0 (I
6 v 4 A

and Sr0 +7B = SrBg + (B0) (II). Initial substances wers SrO obtained by
heating 96.37 % SrCOz to 1250°C, B4C, and 98.4 % B. The composition of

briquetted charges corresponded to the reaction equations. They were
heated to 1000-20009C for 1 hr each. Then, their composition was
analytically determined. Heating was conducted in an electric vacnum
furnace. The pressure in the furnace was determined according to )
G. V. Samsonov (Ukr. khim. zhurn., 23, 287 (1957)). Reaction I showed a
pressure increase at 12500C caused by Sr0 reduction in which Sr evaporated.
In the range of 1000-1200°C the reaction proceeds very slowly. 1In the .
range of 1500-1700°C, the SrB; yield was only 60-70 % due to evaporation
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of Sr. 1In the range of 1800-2000°C, SpB6 formed so rapidly that Sr did -

not volatilize. The yield increased %o 87 %. Since reaction I yieldedwno:
carbon-free product (0.44 % G at 20009C), reaction II was studied. Here,
a minimum yield of SrBg (62.9 %) was observed at 1600°C due to rapid s& :

evaporation of Sr and B. Maximum yield (75.4 %) was obtained at 1800°C,

the product being free from C. The following physicochemical data are '
mentioned; Heat of formation of SrBg =50.4 kcal/mole; radiation .
coefficient =0.79 at A=0.655 mp between 800 and 1800°C, Between 1400 and
21009C, vapor pressure follows the equation: 1log pmm==6,43i-21423/’1‘°

Therefrom, the boiling point of SrBG is calculated to be 5400°C. Heat of

sublimation was found to be 97.2 3,0 kcal/mole° For samples pressed at .
21009C and 150 kg/cm2 (residual porosity about 10 %), the following data
were found: BHBlectrical resistivity = 191.8 pohmz:cm (referred  to material
free from pores), microhardness = 2900 £90 kg/mm2e L. Ya., Markovskiy's
paper (Zh. prikl. khimii, 33, 1295 (1958)) is mentioned. There are

5 figures, 3 tables, and 14 references: 9 Soviet and 5 non-Soviet. The. .

1

$wo references to English-language publications read as follows:
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®. Dutoit, J. Chem. Phys., 24, 111 (1927); E. Jonesan, M. Becker, J.
Chem. Soc., 2669 (1927).

ASSOCIATION: Otdel tugoplavkikh materialov Instituta metallokeramiki
i spetsial'nykh splavov AN USSR (Division of High-melting
Materials of the Institute of Powder Metallurgy and
Special Alloys AS UkrSSR)

SUBMITTED: August 5, 1960
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AUTEORS : gamsonovs Gs Ve Verkhoglyadova, T. S.
TITLE: Nitration of powdery nicbium and some properties of phases
formed

JERIODICAL: Zhurnal neorganicheskoy khimii, V- 6, no. 12, 1961; 2732-2737

PEXT: Nitration conditions for the. formation of niobium nitrides of
various compositions, and the determination of their physical characéteris-‘
tics were studied. HbD powder with a cubic lattice constant a = 3.29 g and
a particle size of 2 - T u» sodiothermically ocbtained from KzﬁbOFs, w5 '

nsed. Nitretion was carried out in & special unit (Fig. 3)- iccording to »
experimental results,a solid solution of N in Mo (o -phase) forms after X

chort nitration (15 - 30, min) at ¢ 500°C. At 600 - 1200%c, a mixiure of
the nitride phases ﬂ,f,Jﬁ and § is formed. After 30 - 60 min, other

phases fora at 900°¢ o, N (f1-pnase) and 1200°C NoN (5’—phaée) without
admixtures;dx-,ﬁ-,/-?,é'-,and £-phases were found —-.iiographically. The
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Nitration of powdery niobium and _ ..
lgttice cqnstant of Nb increases from 3.29 to 3.35 S with an N sencentra-
tion {0.7% by weight, that of Nb, I gﬂ-phase) (Nb = 92.0%; N = 7.1%) was,

2= 3.04; ¢ = 4.98 &, h only obtained in a mixture with
nitrides has tie luottice S bants: a = 2 23, 4 ~‘3-33 Qhrngn ;‘;‘
constants of the Jf- B y ‘ ' ire Surficiel . otans o

?;gh Nagog;ené, W?Ze J‘ﬁ = 2,97 = 51 fcr,tge J?~phase

{ <B%, = ‘QSPA, an : ‘73 5 = 11,16 4 for the £.-phass

£N§ = §6\95p; N =“!3qtp}, 4 st ) the nitration wurves (depsnden:s of
08 % - log7T; 0 = ¥ gsonbent, 7= ti of nitration) showed that thsa
nltrogﬁﬁ saturation was linear 1 f 15 - 120 min and wi<h
fermaticn of 70 znc cpa-phase parabolic with formitirn -

stream dezs net

ate of furnage heating. howevér, nas a
ithmical curve cf temperature dependense of
ections of: (1) formation of the soiid scl
’\ﬂ;| . . Py .

) f# -phase, (3) ¢-phase are distinguished .
phase = 7260, ff-phass = TRAG, 7 :
: the lower heat of formoticn
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Nitration of powdety niobium and c.. - B110/B147

which is 56.8 kcal/mole (szN = 61,1 keal/mole), and to less firm Nb-N
bonds, whereas the Nb-Nb bonds of Nb_N are firm. The microhardnesses of

2 .
NoN = 1396 + 26 and szN’= 1720 + 100 kg/mm3 obtained by hot pressing

of powdery nitration products at 1850 - 190090 and 120 - 150vkg/cm2 were"
in good agreement with the ratios of the heats of formation of the
nitration reaction and coefficients of thermal expansion

(Nb N =3.26:10 6, NbN = 10.1¢ 10-6 degree-1). Measurements of the

spec1f10 gravities of sintered specimens yielded extreme velnes on ihe

curves of dependence of the specific gravities of the N concentration in

the alloys. They correspond to the N concentration in the solid solution B
of Nb and in the nitride phases [ and.f. = The thermo-emf of N was 5.0 )(>

uv/degree.The thermo-emf of NbZN increased linearly with the temperature

from 5 to 9 at 180°C and to 15.5 at 75090.' The resistivity of nitride
phases increases as the N content decreases, due to the increase of Nb-Nb
bonds, i. e., increase of the ion component in the bond. Thus, energy
disruptions causing semiconductor propertles are to be expected in ¥
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Nitration of powdery niobium and .., B110/B147

impoverishment Qd-phase) and decrease of the lattice defectiveness. fThe
temperature dependence of the vapor pressure of NbN: log p=5.1 - 205000/T,:
measured according to the Langmuir method, yielded a vaporization heat of

91.5 kcal/mole, and a boiling point of ~3700% at 1 atm. The authors - .
thank Frofessor G. A. Heyerson for advice. There are 8 figures, 3 tables, JA/'*
and 7 references; 3 Soviet and 4 non-Soviet. The three references to
English-language publications read as follows: B, Matthias, Jo Phys. Rev.,.

22, 874 (1953); E. Gulbransen, K. Andrew, J. Metals., 2, 586 (1950);

G. Brauner. J, Hetals, 2, 131 (1960). ‘

ASSOCIATION: Institut metallokeramiki i spetsial ‘nykh splavov AN USSR
(Institute of Powder Metallurgy and Special Alloys AS UkrSSR)

SUBHITTED ; October 6, 1960

Fig. 3. Diagram of nitration unit. Legend ; (1) nitrogen bomb; (2)
furnace with Cu filings; (3) and (6) traps; (4) absorption cylinders with

Cu filings in NH4Cl solution; (5) absorber with H2804; (7) absorberswith

Card 4/§ (

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0




"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0

LIVOV, S.N.; NEMCHENKO, V.F.; KOSOLAPOVA, T.Ya,; SAMSONOV, G.V.

Electric properties of chromium cérbidea. Fiz, met, 1 metalloved,
11 no, 1:143-145 Ja ‘61, . : (MIRA 14:2)

1. insfitut metallokeramiki i spetsial'nykh splavov AN USSR
i Khersonskiy pedagogicheskiy institut im, N.K, Krupskoy,
(Chromium carbide--Elsctric properties)
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m2c{1)/ 0l , 8132/E43 prd
2o 2}/ 200 0 32/2433 )
AUTIHORS: Samsonov. G.V. and Pgn'kovskiy.»V.V. lmuw(ﬂy
TITLE: A study of the emissive power of certain refractory =

pomnoundS‘in the infra-red
PERIODICAL: Optika i spektfoskopiya,

_ TEXT:  Compositions studied by the
types of mixtures, viz. SiC-MoSis -
‘these were found to resist oxidation
1400 - 1500°C. The two-component
prepared with the SiC contents of
component mixtures

of the latter corresponded to the stoichiometric requirement'for
less than 53 v
case of SiC.

SizNy. The particle size was
and MoSip and less than 10 p
were prepared in the usual way,

in the

1961, Vol.ll,

authors were limited to two
and SiC-Si3N4-MoSiz.
when heated in air
mixtures of SiC-MoSig Wwere
60, 80 and 85%;
were composed ‘of SiC, MoSig and Si..

' by compounding
solution, pressing and squeezing out to form rods of 5 to 6

region.

'No.B,vpp.QIOQQIQ

ALY
up to

the three =~ .
The,amount~;

in the case of Si
- The samples
with a bakelite’

mm dia,

which were subsequently dried at room temperature_followed by
drying at 150°C and final sintering at
hydrogen in the case of SiC-MoSig,
SiC-SizNg-MoSiz.
Card 1/3
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A study of the eriissive power of ... El32/EA435 .. .
show:any signs of cracking afte 6 hours of heating._-“They-were
mounted in water-cooled clamps, but the temperature along the rods
was found to be very uniform. The emission spectra of the above
samples were studied with the help of a recording infra-red EENE
spectrometer within the interval of 4 to 15 p. The duration of o
emission of each spectrum was 17 minutes. The results were '
correlated for the general background of the dispersed light; the
final intensity readings were taken on a mirror galvanometer with
. a scale accuracy of 1 mm. The  emissivity was referred to the '
standard SiC globar, and plotted as relative intensity vs.
wavelength for each sample. It was shown that the intensities of
emission of the SiC-MoSig and SiC-SizN4-MoSig samples were o
identical in the region of &' to 14 u. rThe'positions-of.maxima in
i the. cmission spectra of SiC were not affected by the addition. of
5 to 145 mol of MoSiga. Additions of 6% mol of Si3N4 - to SiC
caused displacement of maxima towards the shorter wavelengths. ;
Acknowledgments are expressed to A.F.Mal'nev and A.F.Yatsenko for -
assistance. There are 2 figures, 5 tables and 10 references:
4 Soviet and 6 non-Soviet. The four most recent references -to .
English language,publications read as follows: R.A.Friedel, .
Card 2/ ' : L -
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A.G.Sharky. Rev.Sci.Instr., 18, 928, 1947;
S.Silverman, J.Opt.Soc.Aner., 38 989, 1948;
- J.E.Steward, J.C.Richmond, Sc:.ence 124 9‘&0 1956; J.Res.Nat.
Bur. Sta*xcards 59, 605, 1957; . 7
W¥.J.Spitzer, D Kleinman, D.Walsh, Phys. Rev., 113, 127, 1959

SUBMITTED: Septenber 30, 1960

s
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AUTHORS Neshpors v.s. and Samsc'mov’:. G.V. -
TITLE: Rheniu® ﬂlsilicide as 2 New Refractory Semicondﬁ;ctoi‘ s
PERIODICAL-. Fizika metalloY i met’allovedeniye, 1961, vol.ll, No.lt, "
pp.638—6‘t0 . o
The electric ' conductivity and therm° e.m.Lo of ReS12 ‘
e 0°C. e Hall-effect, the hardness and’
80 :anesti e ‘phenium l
g the jxture qf
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Rhenium Disilicide .,. _ EO2I/B§35; AT

that ReSip 1is a semiconductor, “The width of the forbidden

zone is about 0,13 eV, The electrical resistance at room
temperature is about lozvohm‘lcmfl. At this temperature the Hall
coefficient has a positive sign. The conductivity is of the hole
type. The concentration of admixture current carriers is about
1018cm-3, The resistance to oxidation was tested at 1400°C, ,
The change in weight during oxidation stops after 30 min oxidation, .
because of the protective film of silica formed' on the surface,
The film had a coarse grained pPolyhedral structure, . The
electrical resistance of the sample during oxidation did not
change, showing that oxygen was not - penetrating the sample, -
ReSiz has a tetragonal structure with a = 3.131 and ¢ = 7.676 X,
There are 1 figure and 13 references: 7 Soviet and 6 non-Soviet,

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov
AN UkrSSR (Institute of Powder Metallurgy and Special
Alloys AS UkrSSR) o

SUBMITTED: July 16, 1960

Card 2/3

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0"



"APPROVEP FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0

s/126/61/012/001/017/020

5 2610 25925 E193/E480
AN
AUTHORS : Koval'chenko, M.S, and Samsonov, G.Y.
e
- TITLE: Relaxation processes during hot pressing of

molybdenum carbide

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol,l12, No,1l,
pp.145-148

TEXT: The density of sintered powder compacts, prepared.by the
hot pressing method, depends, in addition to other factors, on the
manner in which the pressure is taken off the pressed component,
If the load is taken off the compact at the sintering temperature,
the size of the compact gradually increases (i,e. its density
decreases) after the removal of the load’ The object of - the
present investigation was to study this after-effect ("relaxation
elasticity") on hot=pressed MoaC. A MooC powder, prepared by ‘
direct reaction between molybdenum and carbon and characterized by
a particle size of 0,5 to 40 p, was used in the hot pressing '
experiments carried out at 2000 to 2300°C on a manually-operated
lever-actuated press. The powder, placed in a graphite die of

8 mm diameter, was sintered for 2 to 5 minutes at a given
temperature under a pressure of 115 kg/cmz, after which the load -
Card 1/4
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was taken off and the compact was held at. the temperature for a o
further 0 to 20 minutes, The compact was then rapidly cooled and
its density determined by the hydrostatic weighing method. The
results are reproduced in Fig.l, where the density (g/em3) of
sintered compacts is plotted against the sintering time (minutes) .
at temperatures (°C) indicated by each curve, the broken parts of .
these curves relating to sintering under pressure. It will be seen
that upon the removal of pressure from the compact its density .
decreased with time to approach an equilibrium or quasi-equilibrium
value P, Whose magnitude depends on the temperature and the
density attained at the moment of removal of the pressure. Since
the rate of decrease of @ should be proportional to the .
relative difference 4AP/Po - between the attained and ‘the
equilibrium values, it can be shown that

LAL = const e (2)
Po .

where t is the sintering time after the removal of preasure‘ and’
Card 2/4
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,Hénbé;'the,time-dependepCéAof o
and this was confirmed by the results

It was shown also that R

.t 1is the:relaxation time.

‘1n(AP/P,) should be linear,
of. the present investigation.

T = Tge

Wwhere T is the absolute temperature and U .is ‘the activation

energy for the process”studied. _Since it wase found that ,in the . .~

case under consideration’ U = 75200 cal/mol and  To = 6.99'sec,
Eq.(4) becomes . L. o o R

: B .38850

T =699 e VT‘ E

This means that an increase in the sintering temperature and the  :%.
resultant increase in'the plasticity of the- sintered material
brings about a decrease in the relaxation time.. . There are
-3 figures and L soviet references. R
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. ASSOCIATION: Institut metallokeramiki 1 spetsial'nykh splavov
AN UkrSSR (Institute of Powder Metallurgy and Special ':'
Alloys AS UKrSSR) : ,

SUBMITTED: October 3, 1960
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Zhurakovskiy, Ye. A«

s/1325%3/012/003/004/021
E021/E180

Vaynshteyn, E.Ye., verkhoglyadova, T.S.,
and Samsonov, G.V.

TITLE:

The fine structure of X-ray absorption K-Spéctra

the metal in the homogeneous region of titanium

nitride

PERIODICAL: Fizika

360-364
TEXT:
published earlier.
concentration changes
region where only the phase TiN exists
containing 11.7, 12.8, 14.7, 15.4, 17.5,
and 22.4 wt.% nitrogen
and his team
metody ikh issledovaniya,
Cermets and methods of studying them,

metallov i metallovedeniye,

X~-ray spectrographic studies of titanium carbide
The present work investigated the effect
of the titanium nitrogen system in the
(30-50 at.% N).

v. 12, no.3, 1961,

were
of

Samples

18,1, 18.8, 20.6, 21.2

were prepared by the method given by Semsanov
‘Ref.5: Sb. Metallokeramicheskiye materialy i

AN USSR, Kiyev,
AS Ukr.SSR,

‘p.53 (Symposium:
Kiev| 1959' P 53)-

1959,

X~-ray phase analysis showed that in all the specimens only one.

phase existed with a NaCl-type lattice having a
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The fine structure of X-ray .... : gégigéi36012/003/00h/021

X-ray spectrogfaphic studies were carried out on apparatus
described earlier by I.B. staryy, (Ref.7: Izv. AN SSSR, ser. fiz.,
1958, Vol.20, 798). The crystalline_strucfure of titanium
nitride is always octahedral. Decreasing nitrogen content in the
nitride phase, although maintaining the octahedral coordination,
should lead to a reduction in the role of the p-functions,
decreasing their contribution to the d-band and therefore
decreasing the coefficient of absorption in the corresponding
spectral region; this was actually observed for all compositions,
except those with 21,2 and 22,4 wt.% nitrogen, which very nearly
correspond tc the stoichio-etriciconposition of TiN. Another
explanation of the change in the fine structure of absorption
spectra is that in the nitride phase there is a considerable

jonic component in the bonds which decreases with transition from
the samples deficient in nitrogen to the{compound with
stoichiometric composition. This is confirmed.by:results of
measurements of the electrical properties and microhardness of the
samples. S.N. L'vov and V.F. Nemchenko are mentioned in the
article for their contributions in this field,

card 2/3

increasing from 4.212 to 4,235 kX with increasing nitrogen content.»_v/xf

AP :
PROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0"



_ : FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0

30450

The fine structure of X-ray .... . :é;igéigéolz/ooslooélozl

There are 2 figures and 16 references: 13 Soviet-bloc7and 3 non-.
Soviet-bloc. The English language reference reads as follows:
Ref.12: G. Kimball, J. Chem. Phys., 1940, Vol.8, 188.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov
AN USSR (Imnstitute of -Powder Metallurgy and Special
Alloys, AS Ukr.SSR) h .
Institut neorganicheskoy khimii Sibirskogo
otdeleniya AN SSSR (Institute of Inorganic

Chemistry, Siberian Department AS USSR)
SUBMITTED January 2, 1961
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AUTHORS : Verkhoglyadova, T.S., L'vov;, S.N., Nemchenko, V.F.
and Samsonov, G.V. Lo o

TITLE: Electric And galvanomagnetic propertiea‘ovahromiuh
nitrides : ‘

PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.h, 1961,
622-624 ' o ‘
TEXT: In the system chromium-nitrogen two stable nitride
phases are known -~ Cr,N and CrN. According to one of the authors
(Ref.1: Samsonov G.V. Zhurnal strukturnoy khimii, 1960, 1, 447)
these are characterized by a combination of metallic and ionic
bonds, whereby the latter predominate to some extent., This is
due to the high ionization potential of the nitrogen atom and the
low acceptor ability of the incomplete d-shell of the chromium
atom. This assumption on the nature of the chemical bond in
nitride phases of chromium is confirmed by the results of X-ray
structural investigations, according to which-thevchemical.bond’in
the higher nitride CrgN approaches the type of bond of the -
chromium oxide Cr203. In this paper the electric and ga;vanp—

Card 1/%7
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magnetic properties of chromium nitrides are studied. The compact
specimens were produced by sintering briquettes with a porosity of
20-25% pressed from powder of electrolytic chromium, ‘The sinter-
ing was at 950°C (for alloys with a composition approaching CrN)
to 1300°C (for alloys apprdéching the composition of Cr,N) for
durations of 3 to & hours in nitrogen which was'carefulfy purified
from oxygen. The porosity of the specimens varied between - 0 and
5%. This method of preparing specimens. enabled avoiding ‘changes
in their phase state and the formation of carbonitride phases
which are unavoidable in hot pressing of preliminarily manufactured
chromium nitride powders. From thus produced specimens the
specific electric resistance (" and the absolute coefficient of
thermo e.m.f. T the Hall coefficient R and the thermal
conductivity » were determined, The results are entered in a
toable, which also contains data from the literature for pure
chromium as published’by ‘A. Ye Vol (Ref.h: Stroyeniye i svoystva
déoynykh wmetallicheskikh sistemt v.l, Fizmﬁtgiz;~M.,.l959) and

S. Foner (Ref.5: Phys.Rev., 1957, 107, 1513). It was found that
in contrast to most of the intermediate phases (including chromium
Card 2/”%/ « (Structure and properties of bhinary metallic systems)
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carbides), the resistance of chromium nitrides increases from the
lower nitrides to the higher ones. Similarly, the Hall = '
coefticient and the thermo e.m.f. coefficient increase with
increasing nitrogen content. - On the other hand. the. thermal »
conductivity of the higher chromium nitrides:is-lower: than of the.
lower chromium nitrides. This behaviour can be qualitatively g
explained on the basis of the electron structure of chromium
proposed by Ye., S. Borovik and V. T. Volotskaya (Ref.7: ZhETF,
1959, 36, 1650) who assumed that the eleciric conductivity nf Cr

is basically due to highly mobile holes and electrons ih.the. < -
overlapping - 'ts- and fp-bands. With some degree of appruximation
this vnables utilizing the known expressions of the Halil coefficient -
and the electric conductivity for the case of two t{pes of
carriers and to determine the numerator (n_u® - n_u ) = 6 of the

Hall coefficient. The appropriate values are given*in the table. x
The chromium nitride CrN can be classified as an electron semi- .
conductor, the use of which is promising as a negative branch of - .
high temperature thermocouples (particularly for operation inside
nitrogen) and also for producing thermoelectric transducers of heat

Card 3¢#ﬁ/
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into electricity with an efficiency of up to- 18 20% 1f palred for
instance with MnSi. There are 1 table and 8 references:’ s .
7 Soviet-bloc and 1 non-Soviet-bloc, The English- language i g )/
reference is quoted in the text, ) v .

ASSOCTATIONS: Institut metnllokeram1k1 i spets1al'nykh
splavov AN Ukrss
(Institute for Cermets and 9pec1a1 Alloys AS UkrSSR)
and
Khersonskiy pedagogicheskiy imeni N.K. Krupskoy
(Kherson Pedagogic Institute imeni N.K.Krupskaya)

SUBMITTED: March 7, 1901
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iim boride tir s for thermocouples, Ogneupory 26 - -~ =
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no. 2:72-74 161,

1. Institut metallokeramiki i spetsial'nykh splavov AN USSR
(for Samsonov, Kislyy, Panasyuk). 2. Institut evtomatiki Gosplana
USSR (for Strellchenke, Khavrunyak, Serikova). - e

" (Thermocouples) :
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Conference on the mamifacture and use of infusible compounds of
rare elements, Ogneupory. 26 no,8:385-386 '6l. -+ (MIRA 14:9)

1. Institut metallbkeréxﬁki i spetsial'nykh splavov AN USSR,
- (Motals, Rure:and minor-~Congresses) -
(Refractory materials--Comgresses)
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AUTHORS: W, Radzikovskaya, S. V.

TITLE: Chemistry of Sulfides of Rare-earth Elements and Actinides
PERIODICAL:  Uspekhi khimii, 1961, Vol. 30, No. 1y pp. 60-91

TEXT: The present paper systematizes and generalizes the existing :
experimental data on sulfides of rare-earth elements and of actinides. The'
structure and properties of this class of compounds are dealt with in

Bafs. 1 to 17 (Figs. 1-3, Tables 1-5). The physicochemical properties of

76 sulfides and.oxysulfides are listed in Table 6, Of the main preparation -
methods; the following are described briefly: 1) Direct reaction of metal '
and sulfur (Ref. 15), 2) Interaction between metal powder and hydrogen L ’

sulfide, 3) Action of hydrogen sulfide on metal oxides (Refs. 30, 51, and
52), 4) Thermit reduction, 5) Preparation of sulfides from hexasulfides
(Refs. 24,78), 6; Interaction between metal salts and hydrogen sulfide

(Refs. 53,54), 7) Thermal dissociation of higher sulfides yielding lower
sulfides (Ref. 38). The preparation methods of oxysulfides are mentioned,
The method described in Ref. 55 is suggested for preparing thiosulfates of »

Card 1/5
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and Actinides B013/B055
the type Me2(8203)3, which are structurally related toyoxysulfides but

possess the properties of gsalts., Data on the following sulfides and oxy~ .
sulfides are available: the only scandium sulfide described is Sc235 k)/ :

(Ref. 17), the yttrium sulfides and -oxysulfides described are YS, YSS7,
Y,55; Y5, and Y,0,8 (Refs. 18-20, 22 and 56), lanthanum forms several —_
sulfides, LaS, Lags4,‘La255, LaS, as well as La,0,8 (Refs. 15,18,23-25, :

29,56,57, and 76). The sulfides and oxysulfides of cerium, of which the
following are known, have been investigated thoroughly owing to their
promising possibilities of application: CeS; Ce,S,; Ce,S; (a, Bandp
modifications) and C8202S (Refs. 2,15,j8,19y22,30-32,51,52,54,56,58,60,

and 61) - (Figs. 4-T, Tables 7-9). Of praseodymium, neodymium and samarium, . -
the sulfides of composition Me35, Me384, MeZS3 and the oxysulfides Mezqzs 

have been described (Refs. 15,16,2%,25,27,29,56 and 62), The following
europium sulfides were fourd to exist: EuS, EuBSA’ EuS3 81 and the oxy-

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0"
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sulfide Eu202S (Refs. 29 and .34). The gadolinium sulfides GdS, Gd253

(« and p modifications), GdS, and Gd,0,S (Refs. 18,29 and 35) are known.
The only sulfur compound of terbium described is the oxysulfide szOzs
(Ref. 29). Dysprosium was found to form the sulfides Dy587, Dyzs3 (a,}“ -
and & modifications) DyS, and the oxysulfide Dy ,0,8 (Refs. 21,29 andl56)}'(

Holmium oxysulfide HOZOZS (Ref. 29) was obtained in a similar manner as

GdQOQS° Like dysprosium, erbium forms sulfides of the type ErS, ErSS7, .
Er,S; as well as Er,0,S (Refs. 18,21,29,35 and 56). Thulium oxysulfide -
20, . 29) was obtdined in a similar way as the other oxysulfides. B
e following sulfides and oxysulfides of ytterbium are known: YbS1 14,
Ybs1°33, YbS1;48, ¥b,S; and ¥b,0,S (Refs. 18,22,36 and 56).‘Lu2028 (Ref.29)

is the only sulfur compound described of lutetium, and the only one known

of actinium is Ac,.S, (Ref. 57). The sulfur compounds of thorium have been

273
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studied as thoroughly as those of cerium, i.e. ThS, Th,5;, Th,S; (or

Th7512) and ThOS (Refs. 1,10,38,40-42 and 63-71) - (Fig. 8, Tables 10-13). -
The only sulfur compound known of protactinium is the oxysulfide PrQS M//
(Ref. 43). The following sulfides and oxysulfides of uranium are known: -V
US, U,S4s U356 Us, (x, B and p modifications) U0s,, and U0S (Refs. 32,42,

45-48, 72.and 73). Of neptunium, the sulfide NPZSB and the dxysulfide

NpOS have been described (Refs. 1 and 49), and of plutonium, the sulfides
Pus, Pu,S;, Pu384, and the oxysulfide Pu,0,S (Ref. 50). Similarly to
plutonium, americium. forms Am,Sy and AmSO (Ref. 75). Though most of the
sulfides of the rare-earth elements and actinides have not yet been v
investigated thoroughly, it is possible to predict their practical applica-
tions. Foremost, cerium- and thorium sulfides can be used for the produc-
tion of refractory materials. Sulfides are also used in semiconductor
engineering, as catalysts, ‘thermoelectric generators, high-resistance
volumetric resistors, and for the preparation of antifriction materials

and solid lubricants. Ye. S. Makarov, V. V. Serebrennikov, and N.P.Zvereva -

Card 4/5

APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0"

[



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0

" Chemistry of Sulfides of Rare-earth Elements s/074/61/030/001/003/003
and Actinides B013/B055 DS

are mentioned. There are 8 figures, 13 tables, and 78 references: 19
Scviet, 18 US, 1 Australian, 4 British, 26 French, 13 German, and 1

talian.

ASSOCIATION: In-t metallokeramiki i spetsial’nykh splavov AN USSR
(Institute of Powder Metallurgy and Special Alloys AS
UkrSSR) B S
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AUTHORS: Samsonov, G.V., Paderno, Yu.B., Kreyngol'd, S.U.

TITLE:s Preparation of Lenthanum Hexaboride

PERIODICAL: Zhurnel Prikladnoy Khimii, 1961, Vol. 34, No. 1, pp. 10-15 =

TEXT: The preparation of lanthanum hexaboride from lanthanum oxide and

boron carbide or boron was investigated and optimum conditions in vacuum -
vwere determined. Hexaborides of rare-earth metals are of interest since
these borides (especially LaBs) are used as materials for power-tube catho- -
des., A method is presented to establish the best conditions for obtaining
also hexaborides of the other rare-earth metals. The pulverized materials
La Oz, B,C and B were mixed in stoichiometric compositions corresponding to

thé dquations: Lag0s + 3 B,C —>2 LaBg + 3 CO (1) or

Lay0z + 15 B -——4 2 LaBg + 3/2 B0, - (2)
and then sieved and brlquetted. The briquettes were fired at the tempera-
Card 1/5
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Preparation of Lanthanum Hexaboride A057/A129 : )
ture investigated in a vacuum oven and the reaction rate was determined by ;Q .
controlling the change of pressure for different temperatures. In Fig.1 the '
dependence of the pressure on the holding time in the reaction of L8203 with
ByC is demonstrated. The obtained products. were subjected to chemical and
x-ray analysis with a PK!&(RKD)’camera and Cu-source. The obtained experi- -
mental results are presented in Tables 1 and 2. Both reactions (1) and (2)
start at 1,200-1,300°C and terminate after 1 hr at 1,500-1,60000. Thus 0p=
timum temperature .is in the range of 1,500-1,600°C, Reaction (2) gives a
carbon-free product. At higher temperatures losses of lanthanum due to evae
poration take place in reaction (2). Approximate heat of formation for LaBy
was determined by tensiometric analysis with ;112.3f6.5 kcal/mole.v Tempera-
ture dependence of the true specific heat of LaB is ¢y = 21.73+20.4f10'3‘T
cal/molefdegree. The obtained value for the‘heaé of formation compared with
the corresponding value for CeBg (-81 kcal/mole) confirms the theory of de-
pendence of the thermodynamical stability on_electron configuration. In
connection with preparations of borides the following papers were meritioneds
G.V. Samsonov, Yu.B, Paderno, SOV Patent No. 121561 (1959); G.V. Semeonov,
A.Ye. Grodshteyn, ZhFKh, 30,379,1956;'V.S. Neshpor, .G.V. Samsonov, Elektromni-
ka 3,148 (1959); Yu.B, Paderno, T.I. Serebryakova, G.V. Samsonov, Doklady AN

card 2/%
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,‘SSSR, 125, 317 (1959), G.V. Samaonov, N. N. Zhuravlev, Yu.B. Paderno, V R Me-

lik-Adamyan, Kristallografiya, 4,538 {1959). There are 4 figures, 3 tables -

- and 21 references: ' 15 Soviet-bloc and 6 non-Soviet-bloc. The references tq
the English-language publications read as follows: . E. Felten, I. Binder,

B. Post, J.Am.Chem.Soc., 80,3479 (1958); J. Lafferty, J. Appl. Phys., 22 299

’(1951),.,A. Searcy, C. Myers, J. Phys Chem., 61 957 (1957)

. ASSOCIATION: Institut meta.llokera.miki i spetssplavov AN UkrSSR (Institute

of Powder Metallurgy and Special ‘Alloys of the AS UkrSSR)
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AUTHOR: - Sieptsov, V. M., Samsonov, G, V.
D

TITLE: Preparation of boron nitride by nitration of a mixture of boron
anhydride and carbon : ) )

no.:3, 1961, 501-595__' RIS ‘

TEXT: Based on the method proposed by A. Stihler and F. Elbert [Ref. 5: :

Ber., 46, 2075 (1913)] the production of boron nitride by heating boron _anhydride

with carbon black in a flow of nitrogen at a temperature of up to 2,040 °C accord-
+ Ny = 2BN + 3CO was investigated. Boron nitride,

ing to the reaction By0O3 + 3C
called also "white graphite™, is a erystalline substance with properties (high

melting point, low thermal conductivity, high resistance to different agents ete;)
fractory products and also as admixture for high- )Z/

PERIODICAL: Zhurnal - prikladnoy khimii, v, 34,

which make it sultable for ra
temperature jubricants. Several methods are known for the preparation of boron

nitride and are reviewed by the present authors in a prior paper [Refl 1: Voprosy
poroshkovoy metallurgii i.prochnosti.mdterialog (Problems 1in powder metallurgy
and material-strength), Izd, AN USSR (Ed. AS UkrdsR), 5, 66 (1958)]. The most
common of ‘these methods 1s nitration of boron anhydride by ammonia gas, but

card 1/5
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preparation of boron nitride py nitration of ... A057/R129 PGt

considerable difficulties are encountered in the purification of the final
product from the calcium oxide "earrier”. An expedient development was made in
Sthler's method by using cavpon. black simultaneously as ngaprier® and as reduc-
ing agent for boron anhydride, but rather low (26%) yields were obtained and the
product was contaminated wi%s carbon, For this reason more detailed investiga=
tions of this procedure wera made in the present work and attempts at improve=
ment were centered on gevel-ing a betiter contact petween the reacting solids,
on establishing the optimum iatio of %he reagtants, and on finding optimum
temperatures. Pure boric aci! and 1ampblack was mixed (varying the ratio)
during 1 hour, sieved (60 wein sisve) and boric acld was dehydrated by heating
according to M. 8. Meksimer.i+ and G. V. Samsonov [Ref. 63 Sb, "Kinetike i
kataliz" ("Kinetics and catiysis"), Izd. AN SSSR, 129 (1960)]. " Thus a’ porous
sinter product was obtainec :rith & thin boric acid film on carbon black,-- The’
product was ground, sieved fod finally ritrated. Preliminary tests demonstrated
that with stoichlometric ¢ i positions (71% by weight H3B0' | and 29% by weight =
carbon black) a heavily ca ] sn-contaminated product is ob%aihéd:“ Thus only 25,
20, 15 and 10% by welght ¢ 190n black was added, and the duration’of grinding
the sintersd product inere 432 correspondingly up to 8 - 10 hours, Results
obtained in nitrations at { 300 - 1,900°C show that the reduction of B,03 1s

card 2/5
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Preparation of boron nitride by nitration ... ROST/A129 -

completed above 1,600°C. Maximium nitrogen content in the product is - attained
with 10% carbon black in the charge and decreases for 15% and 20%, and decreases.
sharply at 25% carbon black'éontent;f~The'folloWing,méchénism.offréduetion is
proposed by the. present ‘authers: The reactlon consists of the reduction of boron
anhydride with carbon black to boron and subsequent carbonization or nitration of

the latter, At -a low carbon content in the charge all carbon is used for reduc-.
tion and the excess boron anhydride evaporizes decreasing thus the yield. In-
creasing carbon content.in the initial mixbure increases the amount’ of Teduced

boron anhydride, decreases'nitration degree and incrbqsés;the'Yield“'Maximum

boron nitride yield-is obtained at 1,600 - l;700°0 when high volatility of Bs03

is depressed by reduction and nitration. Ogtimum conditions for the beron nitride
production are: 3 hours nitration 2t-1,700°C and & carbon black eontent.of 15% -

in the.initial mixture, A further impreyemeat ‘is éffédted.byftﬁbééﬁéﬁlnitration;G
i.e., first to 1,500°C and then %o 1,700°C. -The typleal ‘chémieal composition:-of
nitride obtained in this way is: 43,1 - 43.4% B, 55.2 =.55.9% N and up to 0.1%

C. Corresponding experiments demonstrated in thejpresgﬂt’work‘ﬁhétithe results
obtained by St#hler were insuffisient, because of the small reaction surfagse
between the reactants by simple mechanieal mixing. Thus 6nly‘3lﬁ%'yie1ds.of:a}'
highly carbon-contaminated product were obtained., There are 2 figures, 1 table
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Preparatdion of boron nitride by nitration’,.. . A057/A129

o3

and 7 references: 5 Soviet-bloa anc} 2 nbn-Soviet-bloc
R . ;"‘. I}

ASSOCIATION: Institut metsll cksramiki i spe‘asial’nykh splavov AN USSR (Institute :
: of Powdar Metal.urgy and Specinl Alloys AS UkrSSR)

SUBMITTED: = June 2k, 1960 °

Tables. ,[-_Results of: r'itrat on of s_n‘ocred ptodu ts of boron:anhydr";de and ‘carbon

black-in a flow .of nitrogen
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AUTHORS; Radzikovskaya, S, Vasx Samsqnov, g. V. 5 'v,
TITLE: Vacuum-thermic metaod for the preparation of cerium and lanthanum
: mqnosul’f_idesA : .

PERTODICALy ~Zimrnil pidkladnoy knimii, v. 34, mo. 3, 1961, 671 - 672

. TEXTs, A methed for the production of monosulfides of rare-earth metals is
described which allows for a large-scale production of these compounds used &s
components in refractory materials, in paris ‘of radio- and electric enginssering

" apparatus, as well as investigations of: their physical and chemiocal- properties.

The method 1is, based on the reaction Me 83 + Me 03 4+ 3C = 6MeS + 3C0 carried out - :
in vacuum and was. tested by mamufacturing cerium and lanthanum monosulfidss, The o
sulfides Ceg3 and LasS3 ‘were obtained by a reaction of Cedp or Lax03 with dry

hydrogen .gulf%de at 900 ~ 1,000°C, The reaction~Me203 +C = Me + CO, MeyS3 + Me =

= Me3 was proved experimsutally by the reduction. of Ce0y with:.carbon tlack at tem-
peratures from 1,000 to 1 ,700°C, The results show that until 1,%00°C reduction

occurs rather slow; the rate wses sharply at higher temperatures attaining almost

the maximum at 1,600°C, Similtaneously with cerium metal, apparently cerium OXy-

Carxd 1/14
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Vacuum-thermic me..hod for the praparation of cerium a.nd...AO57 A129 : .

carbijes and instable carbidez ars formed which are also converted to cerdi %m mehal,
AThe ‘reaction Ce283 + €80y #+ 2C = /3Ce3 + 2C0 was carried out in vacuum, (107" ¢ 1072
- torr) in the-temperatire range 1,000 - 1, ;7009 ‘with briquetted (8 x "10 mm) samples,
and a holding time at each temperature for 1 hr, The obtained reaction. products
'contained still a eonsiderable amou:rb of. oxides’ “and oxycul_fides, as well as frees
carbon’ (up to 1%), Thus the next ekperiments were ca.rried out with additioral
amounts of 10 - 8B0% CeoS (rzlatsd to the weight of Cegs " The obtained results
(see Table) demomstrate %ha‘b cerium monosulfide with sw%chiometric compasition
and lowest content of impurities is obtalned with a 70% admixture of Ce283 The
latter can be added immediatsly to the initial charge and the reaction can be car-
ried out in one stap, Nevertheless, a two-step heating with intermediate grinding
of the product is more effsctive., Corresponding experiments with lantharmm de-
monstrated that no additional admixture is necessary in this reae'tsion, e bwo-
-gtage heating at 1 ,650°C with intermediate grinding of the producﬂ -Thus la.m'.ha—
num monosulfide obtained contalrs Lapgra; 81.2%, Spoung 18.6% and Spnee © A%, :
Both monosulfides are of golden~yellowish color and their X-ray structurs and last~
tice are similar to corresponding data in the Table, There 1s 1 table, 1 figure
and 3 references: 1 Soviet-bleec and 2 non-Soviet-bloc, The references to the Eng-
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Vacuum-thermic method for tna preparation of cerium and,,,A057/A129 :

lish~language publications read as follows: F. -McTaggart, Austral, J, Chem,., 11,
471 (1958); E Eastman, L, Brewer et al,; J, Am, Chem, Soc,, 72, 2248 (1950), -

ASSOCIATION: Institut metallokeramiki 1 spétsial'nykh splavov AN USSR (Institute
of Powder Metallurgy and Special Alloys of the AS Ukr3SR)

SUBMITTED: June 16, 1960
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i

21130
S/080/61/034/OO7/OO4/016
D223/D305

T.Ya.

< e e o M T

TITLE:

PERIODICAL: Zhurnal prikladnoy khimii,

1444 - 1448

PEXT: 0f all ytirium carbides the highest practical
YC, whose properties in contrast to YC2 should
to the chemically stable carbides of transition metals

vitrium monocaroide
be closer
of

not give any daia

tions of 1its preparation
v pse is mads of vacuunl

Preparation and

the V period fzirconium,
on existence of this carbide,
wark deals with the investigation into the possibility and condi-

properties of yttrium monocarbide

vs 34, no. T, 1961,
interest is in

molybdenum). Literature does
hence the present

nicbium;

of some properties. To prepare
of yttrium oxide, with carbon,

and study
reduction

by the foilowirng reactions

1,05 - 50 = 2YC + 300.
Card 1/6
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Preparation and properties o D223 D305
ng the prnparatlon methodology the prodaéts of reduc-
thH-u&TbOﬁ;Z&thﬂ were analyzed for yttr content, ¥ total and
free carbons The analysis was dlfflcu't, 31nce the products of re- -
1ysis are given in

duction desomposed 11 air. The results of an2

After explaini

Table 1 and Fige 1.

Table 1o Results of experiments td prepare v¢ (change of stoichio-

metric Pomp051tion)u

Legend* 1 - femperatur®) °c; 2 - wt. of briquettes; e initials
° final, A} D~ jeorease in Wb %y 6 - calculated wte of bri-

quettes after heating; B (gr.)s T - ratio A/B, %; 8 - heating time

hours; 9 — ©9© posﬂnon9 %; 10 - total C; 1 free Cj 12 - C com-

- N. Da, 6 — samples’ melteds

¢ totalj 14 -~ NoDe}

bined; 1% - 1
carbide phaseé YC : Coomb

* C combined
= Ctotal ~ Ctree x 100 ¢
100 - Cf 100 e
ree

calrulatad on

card 2/6
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Preparation and properties ... ' D223/D305 : o
. Table 1. (Cont'd). » : g
: : TABJIALA 1

PosyanTarit ONKTOB 20 MPHFOTOBNBRRNIO MomoxapOEAa XTTPRA
: (mrxTa CTOXNOMETPHUYGCKOrO cOCTABA) . .

0 o Gpruera | 2 o= « ) aise O«
PlasElE] ge (@ 1] @ emmws L
- E 8 ns | £ ¢
< O @0 P 1 2|i | @] @] 2402
B 8 H B | g2 | 8% | #g gl % g |7@g;
Z0 rs =8 2 E SE @ 2% ° a ] .8
ge | E2 | 82 > £Bd | &2 | 68 | o° ° o” o -
1000 [10.20 | 9.90] 3.0 720 {137 {216 1620 | 248! 248 |meolm. 86.85
. 1100 |30.45 | 1015} 2.8 8.22 124 2,00 | 644 | 21.3 21.2 | 'HeofH.| 854 :
1200 § 990 | 9.82; 08 699 (140 {246 |63.0 | 201} 202 |meoGm.(pB3.1 .
1300 [ 10.99 | 10.70} 2.6 1.7 138 2.46 | 63.0 | 204 204 | neofm.} 83.4 '
1400 | 7.99 | 7.85] 4.2 584 (135 | 233 | 629 | 204 | 206 |meofm:.[i833 - :
1500 | 9.78 | 9.30| 4.9 690 |135 | 200|632 | 204} 204 |meolm.[ 836 !
1550 | 3.12 | 2.5 86 2.46 116 250 | 646 | 182 10.6 84 828
1600 | 7.55 | 6.04] 200 533 [113 | 3.16 | 748 | 15.6 47 i14 | 904
1700 | 9.94 | 774 22 702 1110 |3.46 | 77.4 | 141 | meobmy| - 144 | 915
1800 {10.22 | 7.65] 25.4 720 1406 ]300 | 810 | 140 | we oﬁn.\ .14.0 -1 950
1850 | 41.10 | 8.50| 234 8.73 97.86 | 200 | 83.2 | 144 | e ofx. @ 144 | 976
1900 | 885} 5453 32.7 6. 95.1 | 3.16 | 853 | 12.0 | me o6m, i~ 120 . | 973
Card 3 /5 2000 | 6.95 O6paser pacnaasnaca@] 3.16 | 780 | 155 0 153 | 93.3
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Fig. 1. Composition of reduction ’Vmo 4G
products against temperature. o
Tegend: V - concentration (%); S R
G - ratio A/B (see Table 1}; : ! lieg -
D - temperature °C; 1 - coeffi- . gok S
cient A/B; 2 - yttrium concentra-. w 4B
© tion; 3 -~ combined C; 4 - free wl S 1
_carbon; 5 - totel C + ¥; 6 - cal- T . T ~
culated concentration of ¥; 7 - cal- P o (AT
culated concentration of carbon. o ocaor °\°—o;-‘~—o—-\ SF SRR B
| | I S < R e
7 q000 W B0 AP~

. Prc. 1. BaBECHMOGTE COCTESA TPORYKTON pes -
. : aKknEg 0T TeMuepatypul. oL T
B — cogepwanne_ (%), I'=omouwenne A/B (maba),
- - 11 — rewnieparypa (°C). )

. 1 — nosQdunnent A/B; # — colenpmamte RYTpRM, Jeamit
) . ‘70 ME CAASANHOrO YrAEPORR, 4 —TO e caofozmore '
. . . . E B yraepoaa; § —~ cyxxa copepmannit Cogm 4 Y o= pac- -

Card 4/5 . . ) . ) -+, 9eTHOE CORepmanNe Y, 7 =70 e yraepoma.
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centration approac

aches an accuracy of analysis of 97-98 %. Above 190

4 mzen combined C content of 12 %, free C, equal practic
surc which agrees with carbide YC (theoretical combined

ing atmosphere showed the absence of any transformations;

equal to 4 * 104 nQ cm. Thermoelectric power determined

Card 5/6
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It follows from the above data that combined carbon agrees with

the calculated value for the formation of the YC phase and free

carbon practicuily disappears at 17000C; similarly the yttrium con-

hes that of YC at 19000C; at this temperature

the sum (yttrium content + total carbon) is more stable and appro-
0°C¢ the yttrium

-arbide melts with a loss of yttrium by evaporation leaving & 1i-

quid phase rich in carbon. At temperatures of 1900°C and time of

7,% .. 3 hours a uniform product is formed, golden colored, having

¢ = 11.89%)»
The thermal analysis of yttrium carbide distribution for the range
from 20 to 11009 by the method of 7.S. Verkhoglyadova and L.L.
Vereykina (Ref. 7: TsITEIN, M., vyB. 2, 14, 1960) using 2 protect-
the coef-
fipient of thermal expansion is small and equal to 1.36 ¢ 10~
gree“l, The sperific resistance, devermined by a probe method was

v




SE% CH SRR SN Ei R SR R T T

"APPROVED FOR RELEASE: 08/22/2000

TR ER T R AR ST IR AR R

2Lh30
5,080 /61,/034,/007/004/016

Preparation and properties ... , D223/D305

couple with electrolytic copper and calculated with respect to'
1ead was found to be 34.8 uV/degree. On the basis of this data i%
follows that YC possesses semiconducting properties. The melting

point was e%ual ts 1950 + 20°9C. Yttrium monocarbigde rapidly oxidi-

zes in air (in a powdered state), decomposes with water and weak
acid and alkali solutiong concentrated acids decomposed it slight-
ly. Also it decomposes 1 agir at room temperature at different ra-
tes, first rapidly (formation of oxycarbides) reaching a maximum
and then gradually decreasing (decomposition of oxycarbides into
Y;03). After 50 hours of air oxidation, the carbon content falls
to 2,1 % and aftver 75 hours to 2.5 %. There are 5 figures, 3 tab~
les and 8 references: J Soviet-bloc and 5 non-Soviet-bloc. Thne re-
ference to the English-language publication reads as follows: F.
Spedding, K.Gschmider, A. Daane, J. Am. Chem. Soc., 80, 4499, 1958.

ASSOCIATION: Otdel tugoplavkikh materialov instituta metallokerami-
ki i spetsaplavov AN USSR (Department of High Melting
Materials, Institute of Metal Ceramics,; AS USSR)

SUBMITTED: November 5, 1960
Card 6/€

FIES S syl

e e T T L o - =
ST L Lt S T SRR PR R ARV R ST A o At R e W SR 0 o

APPROVED FOR RELEASE: 08/22/2000

CIA-RDP86-00513R001447020003-0"

CIA-RDP86-00513R001447020003-0

b



"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020003-0

T T B R N i B R S A T S B _ ]

-

LAKEL. V.I.; PROKHORENKO, V.Ya.; TEREBUKH, L.S.; KISLYY, P.S.; PANASYUK,
9y Volej ’ v |

A.D,; SAMSONOV, G.V.
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AUTHORS: Samsonov, ¢.,V., and Kosolapovas T.Ya.

TITLE: preparation of metallic chromium by the inferactioni‘
of Cr203 and Cr3C2 ‘

PERIODICAL: 3Zhurnal prikladnoy khimii, ve 34, 2O- 12, 1961,
2780 - 2782

TEXT: The reaction 2Cr203 + 3Cr 02 = 13 Cr + 6 CO was studied to

investigate the possibility of prepa and also
niobium, by an analogous method. In the reac-
tion was followed manometrically
both chemically and by phase analys
rential solubility in HC1). It was

ted at 12009C to give cr7C3 which in turn reacted with excess chro-
mia at 14009C to yield metallic chromium. Heating compacted stoi-
chiometric mixtures of the two reactants between 1000—170000 showed
that initial interaction tgkes place at 4200°C. With rising tem- -

Card 1/2
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Preparation of metallic chromium ... D204/D305

perature the proportions of Cr20 and Cr.C, in the product decrea-
sed and that of Cr increased, to 95.4 % at 1600°C. A product con- :
taining 96.0 % Cr, 0.9 % Cr7C and 2.5 % Cr203 was obtained on hea-./XZ

ting the reaction mixture from 12000 to 1600°C and maintaining the
latter temperature for 1 Y2 hours. The oxide could be eliminated
from the product by using only 90 % of the stoichiometric amount
of Cr20 in the starting mixture, but this increased the Cr7C3 to

~ 2 %. The best results (98 - 99 % Cr, ~1 % Cr Cs) were obtained
were obtained with 93 - 95 % of the theoretical quantity of Cr203.

X-ray analysis, performed by N.N. Zhuravlev (MGU) showed the me-
tal to be f-chromium. There are 1 figure, 2 tables and 5 Soviet-

bloc references.

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov,
AN USSR (Institute of Metailoceramics and Special
Alloys, AS USSR)

SUBMITTED: January 27, 1961
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- p124/B201 SR

AUTHORS: Xosolapovay T, Ya.y and gamsonov, G- 7.
tion of chromium'carbidés:

TITLE: ginetice of the oxids |
1961, 363 - 366

izicheskoy khimii, Ve 39 no. 2y

as been made of ‘the oxidation kinetics of pow-
der and compact chromium oxide specimens obtained in 8 fairly pure state by
the methods described in the papers Ref. 3 ¢ Zh. prikle khimii,rzg, 55,
19595 Ref. 48 Zh. prikl. khimii, 32, 1505, 1959). The average grain dia-
meter of all carbides was 95 - BP ; the porosity of the_sintered Cr362 E
gpecimens was 5-6 %, and t 8 - 20 4. The dpecimens were
burning vas jetermined

PERIODICAL: gznurnal £

TEXT: A comparative study h

hat of Cr70r3 vas 1

and the 002 liberated by
oxidation took one houT at 400 -
show that the’oxidation of chro- .

pon is burned at lower -
£ the oxide film to the

burned in 2 Mars furnacé,

etric absorption procedure.
The results obtained (Table 2)

4 700° ¢, while the free caT
tio of the specific volume ©

by & volum
1000° GC.

mium carbides begins &
temperatures. At a T8
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Kinetics of the oxidation eeees B124/B201 '

. . —"
specific volume of the oxidized substance larger than unity, the oxidation-#
is known to obey 28 parabolic relation. For chromium carbides, this rela-
tion is v, 02 = 1,623 Vor.C. " 1,77 and vcl_zac = 1,84, When interpret-

ing the data obtained in the oxidation of Cr302 at 800 - 10000 C as well as

from the diagram of the dependence of the oxidation rafe on time in loga=
rithmic coordinates, equations Y;63° = 1.091T (1) yéégg = 36.44T (2) and
_201 : g
Y1000
carbide obeys a moTe complicated law which is expressed by equationss .

Yg00° = 97 log™+ 4 (4); Y900° - 196 logl + 156 (5) end ¥q000° ™ 100 1og'C
+ 672 (6)s The oxidation jsotherm of Cr2306, at 800° C is expressed by the

o = 50.23Z (3) sare obtained for oxidation. The oxidation of (:1;7(11:3

** parabolic equation yéégé . 28.47 (7) and that at 900 and 1000° C by the

logerithmic equations ¥gqq° = 100 10gT + 98 (8) and ¥44900° = 98 10gT+165(9-
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Klnetics of the oxida.tion

i It follows from the results obtained’that the character of oxidation differ
for different carbides and changes - with temperature.
the rate constant of ‘the oxidation of powder carbides on temperature the P

logkc ‘o :. 2. 98 - 15550/@ (10), logkc .

| follow1ng equations hold:
32
o= 4. 30 + 17476/T (11) and 1ogc

o~ 4 75 - 7903/T (12).
23°6

PERSR ,. —- S ey

s/o //61/035/002/008/015

B124 201

For the dependence of

The oompuot ape-*—

1 "*"

cimens were oxidized under continuous weight determination for four houra

" at 700 and 10000 c;

the results are given in Table 2.

The following loga

rithmic relations hold for the. oxidation of the compact speoimene dr Cr 7 3

"~ carbide: Yg0g® = 1.5 logt'- 1.4 (13), y900° = 3.5 logb - 3 3 and y1000
= 14 logT - 17.7 (15).
There are 3 tables and 5 referencess ..

1 reference to English language publication reads as followe:' N. Pilling,
R. Bedworth, J. Inst. Metals, 29, 529, 1923. -
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(Academy of Seiences. UkrSSB.,
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AUTHORS ¢ Samsonov, ¢, V., and Antonova, M, M,
TITLE: Metastable hydride phase in the niobium - hydrogen system

PERIODICAL: Zhurnal fizicheskgy khimii, v. 35, no, 4, 1961, 900 - 904
TEXTs A study has been made of the kinetic rules gen
‘ : governing the h i

ggtgioziur powder, The phases arising in this connection 5ere su{gigfzza:;al
(th chemical and X-ray analysis., The niobium powder contained 99.8% Nb

the rest, tantalum)., The apparatus employed for hydrogenation is schema-
tically shown in Fig, 1, The chemical snalysis of the reaction products
was made in analogy to the analysis of titanium- and zirconium hydrides, as
described in Ref. 5 (sv, "Metody ansliza osnovnykh materialov primehya;e-
mykh v elektrovakuumnoy promyshlsnnosti®, ch, 15 1959, str. 8%) The in-
vestigation revealed that the maximum absorption of hydrogen byofhe nio=- Vi
bium powder is attained in a time which is the shorter, the higher the
temperature., The strongest absorption of hydrogen (~ 60 atom%) is ‘XLA
attained at a hydrogenation temperature of 600°C after 2-4 houra The
course of absorption isothermal lines at 600 and 700°C is indicative of
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. Anorgan. the upper 1imit 0

. Brauer (Ref. 38 2. ® jcated NbH a8 .

Ghemie, 70, 53) 1958), who has indle o gtablished the compo=

‘the authors have e o con-
nomogeneity of the [ -phases nile With an increase of the hydroge its .
i units .
sition an1.34' 34 kX
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as the upper 1lim 5.4
o es from J. v
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tent of the { =P ¥bE (in agreement with dats BV N
in the composition 0. the composition NbH, 34 This phae?

e ° . : .
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units) to 3
h hydrogenation

ver

it passes O
tly metastable, 88 ] ntent wit ~
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Metastable hydride phase in ... B106/B201
hydrogen atoms occupy irregular positiqns, so that hydride NbH1 34 repre-

sents no well-ordered phase. It has been established by X-ray analysis
that the anomalously high hydrogen content of the NbH1 34 phage is not due

to the formation of NbHé dihydride. ' Temperature rise and. longer time of

hydrogenation cause the lattice to be rearranged, the positions of hydro-
gen atoms to be ordered, and; at the same time, the lattice parameter to
" rise to 3.42 kX units., The pseudocubic, rhombically distorted lattice of

NbH1'b is formed, in whichVall'eleméntapy cells contgin the same humber

of hydrogen atoms, . Excess hydrogen is given: off, To bring about this '
stable p -phase of NbH, the hydrogenation of the niobium powder is there= &
fore suitably performed for 4-6 hours at 700=800°C or for 1-2 hours at _

900°C. The authors finally determined the activation energy of monchydride -
formation by diffusion. It was found to amount to 3400 cal/mol. The v

table compares this value with the sctivation energies of.the formation
of silicides,:borides, carbides, and nitrides of niobium by diffusion.
The low value in.the case of hydride proves the readiness by which the
., 44 orbital of niobium can be occupied by the hydrogen electrons under

card 3/6
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Metastable hydride phase in .s. B106/B201

.- formation of hybrid states. The ancmalously high value of the total work
function of ‘the first electron of 4iffusing hydrogen is due to the absence
of .an- interaction between hydrogen -atoms in the hydridesj. this intere
action.ocsuses the binding of electrops with the metal. to be weakened.
Moreaver, the, very spall atomic radjinps of hydrogen facilitates ite dif-

. fusion into the metal lattice.. There are 5 figures, 1 tablejand 1 re=
ferenbess~ 4.Soviet-bloc and 3 non-Soviet-blbca The reference 0 the

- English language publication reads &g followss W. Albrecht, M. Mallet,
W, Goode,.J. Electrochem. S0Cey 109, no. 4; 1958. o
ASSOCIATION: Institut metallokeremiki i spetsial'nykh.splavov.Aﬂ USSR

. (Institute of Powder Metallurgy and Special Alloys of
' ‘ the AS UkrSSR) LT -

SUBMITTED: July 27, 1959
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49,4300 (3005, 137,160) 5/020/61/137/003/026/030
B101/B208 »

26.253)

AUTHORS: paderno, Yu. B., and Samsonov, G. V.

PITLE: Eleotrical properties of hexaborides of alkaline-earth
metals, rare-earth metals, and thorium

PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961, 646-64T

TEXT: The electrical properties of hexaborides of alkaline-earth metals,
rare-earth metals, and actinides are of practical interest because of

the use of these compounds as cathodes in electronics. As the data
available were obtained unsystematically and under different experimental
conditions, it was the purpose of the present. study to measure electrical
resistance, Hall effect, thermo-emf and thermal coefficient of electrical
registance on the same samples. Parallelepipeds with the dimensions . i
12 x 2.5 x 0.5 mm weTe cut from hot-pressed borides. - The porosity of the )(
samples was 1.5-22%. To warrant satisfactory contact, electrolytic copper
was applied on the ends of the samples. The Hall coefficients were

measured in a field of 12,500 oe. The absolute value of the thermo-emf

was calculated by taking into account the thermo-emf of copper with
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Electrical properties of «o. B101/B208 " _ ‘
which the samples were coupled. 3-8 samples of each compound were studied - :
go that electrical resistance and Hall constant could be extrapolated S
for zero porosity. Resulis are given in Table 1. To study the applicabil~ -
ity of the single-zone model, the following was calculated:
$ = R/e2 = n+ui - n_u% , as well as the concentration ﬁ* of the effective
carriers and their mobility u*. The comparatively low resistance of
hexaborides of bivalent metals in spite of low concentration of free
electrons is explained by the high mobility of the carriers. The low
thermo-emf of Th and trivalent metals may be explained by a high con-
centration of free electrons. It is pointed out that-a similar anomaly
as that observed in the temperature dependence of the Hall effect of SmBg -
was also found in metallic samarium. ‘There are 1 table and 8 references: .
7 Soviet-bloc and 1 non-Soviet-bloc. The reference to the English- :
language publication reads as follows: J. Lafferty, J. Appl. Phys., 22,
299 (1951). , -
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“(2) spec1flc electrical re31stance
(4) termo—emf, pv/degr,.

:l‘cms/coulomb,
-1 (0-100 °c); -

resistivitys a- 103 de
electrons per atom of metalv

‘~(cm/sec)/(v [em); (8) 6. 10
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Electrical properties of hexabom’des..
9, uohm.cm,
(5) ‘thermal coefficient of .

(6) concentration nx
(7) mobility u® of carrlers K
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B104/3207
AUTHORS : Samsonov, G. V. and Verkhoglyadova, T. S.
ey ¢

TITLE: The physical properties of titanium nitride in the region of
homogeneity

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 342-343

TEXT: The authors investigated the microhardness and resistivity of

nitrogen - titanium alloys in the region of homogeneity of the TilN phase.
Microhardness was determined on powders which had been prepared by nitra- ;
tion of pure Ti powder (99.8 % Ti,. 0.1 % Ca, 0.09 % Fe and 0.02 % H).. The ’
powders contained 35.6-49.8 % N. Briquets were sintered (pressed with &7<\

2-4 tons/cmz, sintered at 900-1300°C for 2-4 hr) to measure the resistance.
Subsequently, the samples contained 34.7-49.8 % N. Fig. 1 graphically

shows the microhardness, determined with & load of 50 g, as a function of

the nitrogen content. Figs. 2 and 3 show the resistance at room tempera-
ture and high temperature (up to 2000°C). The microhardness of TiN depends .
linearly on N in the same way as the microhardness of TiC, ZrC, TaZC and
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The physical properties of titaniume.e B104/B207

TaC on the C content. FoT carbides, however, extrapolation of the micro-
hardness to O % C gives approximately the microhardness of the metal. This
ig not the case for TiN. The authors explain this by the fact that a -
considerable amount of ionic bond occurs in TiN which causes the chemical
pond, the electron structure, and the eleoctron density 4o assume & form
different from that of carbides; in the latter, electron structurse,
chemical bond, and electron density are gimilar as in metals. This is due
to formation of metal-metal bonds causing 8 reduction of the titanium
electron ratio in the bonds with nitrogen, a lesser disturbance of the
nitrogen valency electrons® and 2 corresponding jnorease of the energy
difference between the nifrogen and titanium atoms. Therefore, the
dependence of the resistanoce of titanium nitride differs from that of
titanium carbide (rig. 2). Fig. 3 ghows that TilN with approximately
stoichiometric nitrogen content (48.4 %) reveals an almost linear function
between resistance and temperature. A maximum occurs at 1800°C. From
these diagrams the authors conclude that in the regions of homogeneity of
this compound, & reduction of the nitrogen content affects an inorease of
the ion bond.~ Finally, it is gtated that the same effect may also be
expected in the nitrides of other trangition metals. There are 5 figures
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and 9 Soviet-bloc references.

: i i ialtnykh splavov Akedemii
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ASSOCTATION: i:ik UESR (Institute of Powder Metallurgy and Special

Alloys, Academy of Sciences UkrSSR)

PRESENTED : January 4, 1961, by G. V. Kurdyumov, Academicilan

SUBMITTED: December 29, 1960
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PHASE I BOOK EXPLOITATION 30V/6066
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Samsonov, Grigorly Valentinovich, and Nikhail Savvich !bval'cuenko

@oryacheye pressovaniye (Hot Pressing). Kiyev, Gostekhizdat
"~ USSR, 1962. 211 p. . 000 copies printed.

Rd.s T. I..Chumachohkn; Tech. Ed.: S. M. Matusevich.

PURPOSE: This book 1is intended for engineering personnel in &the

machine-building and metallurgical industries. It may also be

used by students and aspirants in the machine-building and
metallurgical departments of schools of higher education.

COVERAGE: Data on the hot pressing of powdered refractory metale,

and compounds, hard alloys, and ferrous and nonferrous netals

are summarized. Presses of various designs, as well as teche
nological processes, are described, and examples of the appli-
cation of hot pressing in various branches of the industry are
given. No personalitles are mentioned. There are 186 references,

mostly Soviet.
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Analysis of Refractbry~(Cont,) . ,'SOV/6030

laboratory research on the chemical and echanical propertles,
crystalline Structure,- onemicall analysis, production, and in-
dustrial and other applications of silibon‘carbide'and;othep.
pefractory .compounds. 'Methods‘of,detegmining the basic com-
ponents_of refractory compounds (carbon, boron, nitrogen, and
silicon) are reviewed and detailed methods for the chemical
analysis of all presently known refractory compounds given.
The authors are aSSOGiated.With,the Institut metallokeramiki
i1 spetsial'!nykh splavov,. AN SSSR (Institute of Powder Metal-
lurgy and Special Alloys, Academy of Sciencgs‘USSR). No: per-
sonalities are mentioned. There are 327 references: 175 Soviet -
and the remainder mainly English and German. ’ :

GOVERAGE: The book contains data from.the 1iterature :and from

CARLE OF CONTENTS [Abridged]:

~Foreword ' o T -
Ch. I. General Information on Refractory qﬁmpounds
card 2/4 " ’
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ch. II. Chemical Properties of Refractory Compounds 18

Carbides 48

. Nitrides 60

Borides 64
Silicides of transition metals of Groups Iv, V, o
and VI ' e . T4
Phosphides of transition metals 19 -

Sulfides of rare earths 84
Nommetallic compounds [B,C, SiC, -S1,N,, BN, BP] 86
Ch. III. Methods of Determining Basic Components of »
Refractory Compounds : , - o 99

Ch. IV. Analysis of Refractory Compounds i 143
Garbides of transition and alkaline earth metals 143

Nitrides - oo 174

Borides 181
Silicides . 210 .
220

Rare-earth sulfides
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References A ‘ 249
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Wictivated sintering of high melting pcint alloys.
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PITLE: On the continuous—discrete nature of changes in the type of bond
' {n refractory compounds of transition me‘pals and principles of clas-
sifying refractory compounds - ' o
SOURCE: Vysokotemperatumyye metellokeramicheskiye materialy. Inst. metalld—
ker. i spets. spl. AN Ukr.SSR- Kiev, Izd-vo AN Ukr.SSR. 1962, -
5 - 12 : .
TEAT: For the purpose of facilitating the development of refractory alloys ;

with prescribed properties, the author investigates.the physical properties of
transition metals (groups 111 - VIII'of the periodic system) combined with non- e
metallic materials and attempts to’ establish the basic -regularities 4n their: ' *
changes with varying crystalline and electronic structures of refractory com-

pounds . According to the concepts of several foreign authors it is assumedvthat

the nature of bond 1is &rongly affected by the degree of {ncompleteness in the d- R
and f-electron shells of transition metal atoms. The evaluation of this degree L
of incompleteness 15 based on the criterion 1/Mn, named the acceptor capacity of .
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On the continuous-discrete nature of ... A006/A101 "

the transition metal atom, and on the jonization potential of non-métallic atoms. e
Depending on the number of electrons, I, in the incomplete d-level, the main Ry
quantum number of this level, N, and the ionization potential'of the non-metal-

1ic atom, L, changes take place in the electronic concentration between the ske-;
1etons of atoms in the lattice, and in the nature of its distribution. An in- .o 7
opeasé of criterion 1/Nn causes 2 shift of the relative maximum of electronic - -
concentration toward the side of the metallic atom (1if I = const); -abt increasing',/
1 and constant 1/Nn of the metallic atom skeleton the relative maximum of elec- P
tronic concentration is shifted toward the non-metallic atom, entailing corres- i
ponding changes in the bond from & metallic to an jonic nature. At very high i
1/tin values of transition metals and in ‘their combination'with non-transition . ,
metals, characterized by low T values, 1ntermetallic phases are_formed in which AR
the d-levels can pe filled-up at the expehse of outer electrons of non—transitiop B
metals., In such a manner variations of 1/Nn and 1 entail a mltiple put not in-? i
f£inite number of combinations of these criteria, which in turn, predetermine the:
peculiar continuous-discrete nature of changes in the bond type and the physicalé !
and chemical properties of the corresponding compounds, . 88 in the given case, of’
transition metals combined with non-metalllc materials. The,practical applicaé ;
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On the continuous-discrete nature of,.. ACOG/A101

tion of this theory is demonstrated by the analysis of data on the transition
points to super-conductivity of various refractory compounds. As a result, ways
can be indicated for the development of metals with ultrahigh transition points.
On the basis of the theory developed the refractory compounds are classified into
metal-like, non-metallic and inter-metallic compoundS. There is 1 table,
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TITLE: * glectric properties of molybdenum silicides : f’ o
SQURCE: Vysokotemperaturnyye metallokeramicheskiye materialy, Inst. _ 35"v1
metalloker. i spets. spl. AN ukr. SSR., Kiev. Izd-vo AN Ukr. SSR., PR
1962, 113 - 119 A
TE For the purpose of studying the effect of silicon concentration v /
and structure upon the electric properties of silicides, the authors 1nvestigatail ,Jf’
ture dependence of electric resistivity, thermo—emf and the H 1 effect -
1icide powders MoBSi, Mo, Si3 and MoSié‘ . L ;

of components
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PR p—"

measured in a constant magnetic flux of 12,000 cersted strength at about . o
300 amp/cm2 current density. Hall constants and specific resistivity of Movsili~7?,
cides were measured at rToom temperature and from these values the effeative con= ' | A
centrations of current carriers and Hall mobilities were caleulated, As e result,’
the metallic type of conductivity of the investigated compounds wWas established. | o
The M'o3Si and MQBSi3 silicides are electronic conductors, whereas M0812 is a B

hole conductor. The jatter fact is in accordance with the result predicted by’ . J%
H. Schenk and U. Dehlinger in 1956 on the basis of the quantum-mechanical cal—,§ [P
culation of the energy spectrum for this compound, The probability of scattering

of current carriers in molybdenum metal and silicides Mo381,-MoSSo3 and M0512 .

are in a 1:20:20:1,5 ratio and their Hall mobilities in a 1:0.055:0.04:2,7 ratio. ; -
This indicates the high density of electronic states in the conductivity zZones qfi'“’-
lower molybdenum silicides MoBSi‘and M°5813' It 13 shown that the 1ower molybde= : °°

num silicides are similar toO™“phases 'in binary systems of -trénsitién metals as i 2
regards both their crystalline properties and electronic structure. The ordered !
substitution of a portion of silicon atoms in. molybdenum diSilicide by &luminum,- :
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AUTHORS: Samsonov, Go Ve Fomenko, V. So3 Paderno; Yu. Be.
TITLE: Radiation coefficients of difficulty fusible compounds
PERIODICAL: Ogneuporys; no. 1, 1962, 40-42
TEXT: The radiation coefficiénts of a number of boridesy carbides,

gilicides, and nitrides of
ture range of 800-2000°C, according to T.
Optika i spektroskopiya, 1960, 8, 410) at
spetsial'nykh splavov
Alloys AS UkrSSR).
a paste like
imm openings
surface (T,

and uniformly heated.

r) and in the cylinder opening

were determined with the optical pyrometer of the
of the type

and the microoptical pyrometer

transition metals were meagured in the temperau'

AN USSR (Institute of Powder Metallurgy and Special
Powders of the compounds investigated were applied in
form %o the surface of a hollow cylinder
The temperatures

1. Serebryskova et al. (Ref. 1:
the Institut metallokeramiki i

provided with an
(°K) on the cylinder .

T, br = brightness; r = trug
tr .

type ONTUP-09 ( OPPIR-09)
MT (MP) , Tespectively. The

radiation coefficients were calculated according to the formula
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A Ttr Tbr

of about 0.15-0.20 existed between the radiation coefficients of powders
aud compact bodies from beryllium oxide, graphite, and tentalum. This
permits a utilization of the tabulated data for calculating the radiation
coefficients of smooth surfaces of difficulty fusible materials., There
are 1 table and 2 references: 1 Soviet and 1 non-Soviet.

lnék - 2 l—-—);i where ¢ = 1.438 cm degree; A = 650 mp. A differsnca ‘)(

ASSOCIATION: Institut metallokeramikj i spetsial!nykh splavov AN USSR
{Institute of Powder Metallurgy and Special Alloys AS USSR
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m D e ] i
PITLE: Physical properties

homogeneity region

PERIODICAL: Akademiya
1962, 48

of zirconium nitride in the

nauk Ukrayi i
. ayins'koyi RSR. Dopovidi, no., 1

L
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Physizal properties of zirconium .o D251/D303

the zireconium nitrid

gen content

the corres

stated that

i itanium,

There is 1 table, 2 £ : 3 Soviet~bloe and 1

non-Soviet-bioc, The ref he Englishmlanguage pubiization
- reads as follows: D, s D. Pherson, and M, Hansen; J, of Me-

tals;, 8, 98, 195€¢, ‘

ASSOCIATION:

SUBMITTED: Juns 28, 196]
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AUTHOR: Samsonov, G. V.

TITLE: Proposed classification of refractory compounds

PERIODICAL: Poroshkovaya metallurgiya, no. 2, 1962, 3-8

bonds. A classification of refractory compounds js proposed, based on the periodical regularity of change
in the nature of chemical bonds with the electron-acceptance capacity of atoms in the case of transition
metals, and the jonization potentials of non-metallic atoms. Based on these regularities, an explanation is

given for the pyhsico-chemical properties of refractory compounds, and for the changes that occur in these
properties. There are 2 tables.

ASSOCIATION: Institut metallokeramiki i spetsial’

nykh splavov AN USSR (Institute of Power Metallurgy
and Special Alloys AS UkrSSR)

SUBMITTED:  Jupe 12, 1961
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AUTHOR: Kislyy, P. S. and Samsonoy, G. V.
TITLE: Extrusion die-forming of pipes and rods from refractory metal powders

PERIODICAL: Poroshkovaya metallurgiya, no. 3, 1962, 31-48

TEXT: The article deals with the problem of extrusion die-forming of mixtures of refractory compounds
with plasticizers, outlines the technological process of manufacture by a method never before used for-
tefractory metal powders. The initial conditions of the powders, the method .of preparation of the
mixtures, initial grain size, the type, amount, and method of introduction of the plasticizer, applied pressure
and humidity of the powder and their effects on the properties of the finished products are discussed. There
are 15 figures and 2 tables.

ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov AN USSR (Institute of Powder Melal-
lurgy and Special Alloys AS UkrSSR) X

SUBMITTED:  January 4, 1961
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AUTHOR: Kislyy, P.S., Panasyuk, A. D. and M

TITLE Activated sintering of niobium carbide
PERIODICAL: Poroshkovaya metallurgiya, no. 2 1962, 38-43

TEXT: Niobium carbide is used in construction of high-temperature resistance furnaces and for high
temperature thermocouples. Sintering of niobium carbide should be done at temperatures up to 3000°C
which are, however, difficult to attain. This work investigates the possibilities of lowering sintering tempera-
tures of niobium carbide poweders by activating the sintering process. Since additions of nickel fail to activate
the process to any substantial extent, the authors used 270 mesh niobium carbide powder containing 88.5%,
of Nb and 11% of C with an addition of 1% of Fe and 29 of CoCl,. Physicochemical properties are given
of powders sintered in resistance furnaces at temperatures ranging from 1700 to 2600°C in an atmosphere
of hydrogen. Their lower porosity as compared with that of niobium carbide powders sintered without any
activating additions is stressed. There are 5 figures and 3 tables.

ASSOCIATION: Institut metallokeramiki i spetsial’nykh splavov AN USSR (Institute of Powder Metallurgy
and Special Alloys AS UkrSSR)

SUBMITTED:  June 11, 1961
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(Kiyev)

and Shullshova. 0.1.
~ystal- _lattice energies of

AUTHORS: Samsonov.

/
TITLE: ulatlon of the cIr
ic compounds ) o
pPERIODICAL:. Aka r . Izvestlya. Otdeleniye
tekhnlchesklkh nauk. i toplivo.

no. 3. 1962, 51 - 55

TEXT: Although Sarkisov's formula fo
lattice energy of a metallic compound Mx,

.(AV\ m AxI% '(4)"

< wA \‘I\\((A C‘:>+P\
cal coeff1c1ent depen on the last filled
— number of and X atoms in the

their sum; AM' Ax - atomic

fractions of the correspondxns components, PM? - repulsion ‘;;,
effects of the electrons of gkeleton atomsi Fe - repulsion 5':"
effect petween the valency electrons; fm_fx'— valency electrons)

r the crystalline-
given by:

(where K = emplrl
shell’ of M, My my

molecule, respectlvely, m -
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permits the calculation of E , for compounds the bonds of which
cannot be referred to the'determined types, there are'inherént !
difficulties in determining the multiplicity-of the bond ¢ )

and the calculations are very cumbersome. The authors overcome :
these difficulties by relating the magnitude of the lattice P
period &, (assuming a, = Ka» where - ttice parapeted:

of a single-type compound to »
components, viz: : Y
. = AM-FM

) '<AMfM“"‘Ax§X)VJ

in. which the repulsion effect of the’shared’glectrqni; Ff? is;:jg;hf

. SN2 . < . . RO .
given by (AMfM + Axfx)-/3 and is thus 1ndependent.q£,the'

principal quantum number and the introductidh;offfolf;Relation'(S)if 3
substituted in Eq. (4) gives: : T e n T
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K' , which depend on the crystalline structure . L
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It was found that Sarkisov's formula is more
4 by the metallic bonds rather than ionic.

lattice energy were ignored since it is’
accuracy than
ted in the

CIA-RDP86-00513R001447020003-0

< /180/62/000/003/003/016 ST

£202/E335
’ 2 i RS
m (m, £, + myf 3© S
—_— mM M mx X _ (6!)
myfix A |
1s reduces furtﬁér'to: 7 o
E = K?z/a ' (Ga)b.j

and comparison with a as afag » (a/aé)% érﬁ'-”
metals, hexaborides and certain /7§,'133’
assumption. i

for the b.c.c, and £.C.Co

using the known data of the bond energy

references to Kapustinski's'empirical i T
of con- © 7]

(6) is

the one of Sarkisov;
journal.

Eq.
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There are 7 tables.

ASSOCIATION; Institut metallokeramiki i spetsial'nykh
splavov AN UkrSSR Lo
(Institute of Powder Metallurgy and Special
" Alloys of the AS UkrSSR): .

SUBMITTED:; January 10, 1962
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AUTHORS ¢ Samsonov, G.V., Dubovik, T.V.

TITLE: Technology for preparation of aluminium nitride and
the possibilities of its commercial use

PERIODICAL: Tsvetnyye metally, no.3, 1962, 56-61

TEXT: The aim of the present work was to establish the optimum
conditions for preparing aluminium nitride powder. The initial
materials were aluminium powder [1A -4 (PA-4) with particle size

0.1 to 0.25 mm, aluminium powder TAK -4 (PAK-4) with particle

size less than 0,042 mm, purified nitrogen containing a trace of
oxygen, and ammonia. The apparatus, described in detail

* previously, enabled material to be nitrided by passing nitrogen

over a boat containing the material, Experiments at 700 to~1200°C
showed that after up to 240 minutes, nickel and zirconium boride

did net react with the powders of aluminium nitride. The boats
were therefore made from these materials. The rate of heating

has to be low enough to prevent fusion of the aluminium because,

if fusion occurs, the surface area of the reaction is decreased

and the aluminium is more likely to react with *he material of the X.
Card 1/3 M
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boat, The optimum rate of heating without fusion taking place

was found to be 6 to 7 °C/min for the 0.1 to 0.25 mm powder and L
10°C/min or lower for the 0,042 mm powder. The optimum conditions
for nitriding were found by a series of experiments in a current of
nitrogen for 15 to 240 minutes and in a current of ammonia for

2 hours at 500 to 1200°C. ~ The results showed that there is
relatively full nitriding of the finer powder at 700°C but the
coarser powder requires a temperature of 1100 to 1200°C, From

the results the following scheme for production of aluminium

nitride was put forward.. PAK-4 powder is nitrided at 800°C for

1 hour with a rate of increase of temperature up to .800°C of 10°C/
min, The prepared product is thoroughly mixed and a repeated
nitriding is carried out at 1200°C for 30 to 60 minutes (with a
temperature increase of 40°C/min)., This gives a powder of

accurate stoichiometric composition. A commercial powder with
about 33% nitrogen content can be prepared by a single nitriding
process at 1200°C (with rate of temperature increase 10°C/min),
Components of aluminium nitride with 12 to 16% porosity can be
prepared by sintering, after pressing, nitride powder or nitride
Card 2/3 :
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powder containing 5 to 10% aluminium powder in nitrogen at 1800
to 2000°C. Components with zero porosity can be prepared by hot
pressing the nitride powder at 2000 to 2100°C,

There are 5 tables.
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