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SCIENTIFIC INFORMATION REPORT
Chemistry and Metallurgy 522}

This 1s a seriallzed report consisting of unevaluated in-
formation prepared as abstracts, sumaries, and translations
from recent publications of the Sino-Soviet Bloec countries,

It is issued in six series. Of these, four, Blology and Medi-
cine, Electronics and Engineering, Chemistry and Metallurgy,
and Physics and Mathematics, are issued monthly. The f£ifth
series, Chlnese Sclence, is issued twice monthly, and the
sixth series, Organization and Administration of Soviet Sci-
ence, is issued every 6 weeks. Individual items are unclagsi-
fied unless otherwise indicated.
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I. CHEMISTRY

Equipment

1. Magnetic Resonance Spectrometer Tested

"Nuclear Magnetlic Resonance Spectrometer TsIA and the Results
of Its Application,” by A. N. Lyubimov, A. F. Varenik, and
I. Ya. Slonim, Central Iaboratory for Automation and Sci-
entific Research Institute of Plastics; Moscow, Zavodskaye
Laboratoriys, Vol 28, No 8, 1962, pp 991-995

Nuclear magnetlc spectroscopy is being used more widely in various
fields of physics, chemistry, biophyslcs, and other sciences. Valuable
results mey be obtained by using this method to study high polymers.

At the Central laboratory of Automation, an experimental industrial
model miclear magnetic resonance spectrometer was developed for broad lines.
In 1961, the laboratory assemblcd two models of this type, one of which
18 being used at the Imstitute of Plastics, while the other is preseatly
being tested at the Central laboratory of Automation.

The spectrometer consists of three basic components, viz.
& mnmagnetic system, supports for reeding the magnet with a system for
regulating the temperature of the sample under analysis, and a panel for
the recording apparatus.

Test results are prescnted on measuring broad lines under high resolu-
tion conditions for various plastics,

2. Computers Used To Design Chemical Reactors

"Yolume of Informeition Required for the Design of Reactors by
the Method of Dynemic Programing,” by L. M. Pis'men and I. I,
Joffe, Sclentific-Rescarch Institute of Organic Intermediates
and Dyes; Moscow, Kinetiks i Kataliz, Vol 3, No 4, Jul/Aug 62,

Pp 493-501

The fundamentals for designing optimum conditions for chemical reac-
tors by the method of dynamic programing on a computer are discussed. The
advantages of the analyticsl variant of the method over that of searching
are outlined. Requirements are presented on the volume of experimental
data necessary to carry out the deslgn calculations.
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3. Czechoslovak Tests of New Chromatograph Completed

"Operational Tests of New Chromatograph Completed"; Bratis-
lava, Bvet Vedy, No 7, Jul 62, p 4ko

Personnel of the Laboratory for Analysis of Gases of the CSAV (Czech-
oslovak Academy of Sciences) in Brno recently completed research on the
proceas of ionlzation of organic materials burning in a hydrogen flsme and
on spearation of volatile materials in long, thin capillaries (with a dia-
meter of 0.1 millimeters and a length of 100 meters or more). The results
of this basic research were used in the design of the Chrom II high~temperature
ionization chromatograph by the Iaboratory Instruments Enterprise. Opera-
tional tests of this instrument have Jjust been completed at the CSAV's work
center [presumably the laboratory for Analysis of (ases],

In comparison with the Chrom J, which is already in serial production,
the new model has some significant improvements. The sensitivity of the
Chrom II is 1012 gram of carbon in organic materials in one second, which
permits it to be used as & universal instrument with both conventional
columns and modern capillary columns,

The Chrom II permits identification of some 150 hydrocarbons. The
new instrument will go into production in 1963.

Medical Chemistry

L, Curareform Drugs Synthesized

"Synthesis Studies in the Fleld of (urareform Alkaloids IX.
Synthesis of the Dimethyl Ester of Racemic Chondodendrine,"
by V. I. Shvets, L. V. Volkova, and Q. M, Tolkachev, Moscow
Institute of Fine Chemical Technology; Ivanovo, Izvestiye
Vysschikh Uchebnikh Zavedniy -- Khimiya i Khimicheskaya Tekh-
nologlya, Vol 5, No 3, 1962, pp LHD-GL8

A modified method for the synthesis of the dimethyl ester of chondo-
dendrine was developed for the purpose of further improvements in the
synthesis of curareform alkaloids and to study the stereo chemistry of
this class of compounds. The synthesis consists essentially of sequential
building up of isoquinoline rings in seven steps.

2
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5. Tubocurarine Esters Synthesized

synthesis Studies in the Field of Curareform Alkalolds X.
Synthesis of the Dimethyl Esters of Tubocurarine Iodides,"
by V. G. Voronin, 0. N. Tolkachev, and M. A. Preobrazhenskiy,
Moscow Institute of Fine Chemical Technology; Ivanovo, Iz~
vestiya Vysschikh Uchebnikh Zavedniy -- Khimlys i Khiulcue=
skaya Tekhnologiya, Vol 5, No 3, 1962, pp 449-452

Four isomers of the dimethyl ester of tubocurarine iodlide were
synthesized and isolated. The dimethyl ester of tubocurarine iodide
in vhich the ring is not fully closed, was also synthesized.

Organophosphorous Compounds

6. Aniline Aroylamidophosphoric Acids Prepared

"Derivatives of Monoanilides of Aryolemidophosphoric Acids,”
by G. I. Derkach, A. N. Lepesa, and A, V. Kirsanov, Institute
of Organic Chemistry, Academy of Sciences Ukralnian SSR; Mos-
;233 Zhurnal Obshchey Khimii, Vol 32, No 8, Aug 62, pp 2600~

Experiments show that trichlorophosphazoaroyl compounds react with
1 gram-mole of anlline in the presence of triethylamlne to form viscous,
noncrystalline triethylammoniwm salts of anilidodichlorophsophazoaroyls,
which react with formic acid or water to form crystalline chlorides of
aroylamidophosphoric acid anilides and monoandlides of aroylamidophosphoric
acids. The tricthylammonium salt of anilidodichlorophosphazoarocyl are
converted to anilidodiphenoxyphosphazoaroyls on being treated with sodium
phenolate. The anilidodiphenoxyphosphazoaroyls are readily saponified to
phenolates of monmanilides of aroylamidophosphoric acids. These acids are
also obtained by reacting arylamidophosphoric acid anilide chlorides with
sodium phenolate. Treating triethylammonium salts of anilidodichloro-
phosphazoaroyls with alcohol results in erystalline alkyl esters of aroy-
lamidophosphoric acid monocanilids.,

3
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T+ New Derivatives of Methylcyclohexylphosphonic Acid Prepared

"Research in the Field of the Synthesis and Conversions or
Organophosphorus Compounds II. Synthesis of Some Derivatives
of Methylcyclohexylphosphonic Acids,” by I. A. Shikhiyev,

N. I. Aliyev, and S. Z. Israfilova, Institute of Petrochemical
Prucesses, Academy of Sciences Azerbaydzhen SSR; Moscow,
Zhurnal Obshchey Khimii, Vol 32, No 8, Aug 62, pp 2686-2688

Oxidative chlorophosphonation of aliphatic hydrocarbons with phosphorus
trichloride has been well studied. It is well known that alecohols and gly-
cols react with phosphonic acid chlorides to form esters of phosphonic acid.
In a previous work, the autors described the preparation of the dichlorides
of methylcyclohexylphosphonic and methyleyclohexylthiophosphonic acids.

The purpose of the present work was to study the reactivity and chemical
properties of methylcyclohexylphosphonic acid dichlorides. The following
derivatives weres prepared for the first time:

The bis-methyl, ethyl, propyl, and butyl esters of methylcyclohexyl-
phosphonic acld, and the ethyl ester of methylcyclohexylphosphonic acid
monochloride.

8. Fluorine-Contalning Organophosphorus Compounds Studied

"Aryltrifluoromonochlorophosphides and N,N~Di-Substituted
Aryltrifluoroamidophosphides”, by Zh. Ivanova and A. V.
Kirsanov, Institute of Organic Chemistry, Academy of Sci-
ences Ukrainian SSR; Moscow, Zhurnal Obshchey Khimii,

Vol 32, No 8, Aug 62, pp 2592-2595

It was previously shown that aryltrifluoromonohydrides of phosphorus
react with chlorine to give a mixture of aryletetrhalophosphides. Further
study of this reaction shows that the chlorine replaces hydrogen to glve
hydrogen chloride an analytically pure aryltrifluoromonochlorvphosphides.
These compounds are colorless liquids which are soluble in organic solvents.
They glven off smoky fumes in the &ir and etch glass. These compounds react
with secondary amines to give N,N-di-subsiituted aryltrifluoromoncchlorophos-
phides,

4
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9. Optical Properties of Phosphazo Compounds Studied

"Infrared Spectra of Monomerlc and Dimeric Trichlorophosphazoaryls
and Phenyldichlorophosphazoaryls," by I. M. Zhmuroea, A. A.
Kisilenko, and A, V. Kirsanov, Institute of Organic Chemistry,
Academy of Sciences Tkrianian SSR; Moacow, Zhurnal Obshchey
Xhimii, Vol 32, No 8, Aug 62, pp 2580-2585

The infrared spectra of triphenylphosphazobenzepre and triphenyl-
N-ethyl-N-phenylamidophosphonium iodide were determined. According
to the authors' measurements, the frequency of the ndtrogen-phosphorus
double bond is 1325~1385 reciprocal centimeters, and not 1160-1180
reciprocal centimeters as reported by L. Horner. The infrared spectra
of monomeric Trichloro- and phenyldichlorophosphazoaryl compounds con=-
tain frequencies in the 1340-1380 reciprocal centimeter range, character-
istic of the nitrogen-phosphorus double bond. Investigation of the in-
frared spectra of benzene solutions of trichlorophosphazoaryls con-
firmed previously found date on depolymerization during boiling in benzene
solutions of dimeric trichlorophosphazoaryls obtained from arylamides of
average baslclty.

10. Dialkylphosphonic Acid Amides Prepared

"Research on Derivatives of Fhosphonic and Phosphonous Acid
XVII. Dialkylphosphonic Aclid Amides," by 0. A. Mukhacheva and
A. I. Razumov, Kazan Chemical~Technological Institute; Mcscow,
Zhurnal Obshchey Khimii, Vol 32, No 8, Aug 62, pp 2696-2699

A description is giver of the preparation of dialkylphosphonic acid
amides RpP(O)NHp. The amides were prepared by reacting dialkylphosphonic
acid chlorides with anhydrous ammonis.,

The ylelds did not exceed 25 percent. Separation of the products in

the crystalline state was not possible owing to the instability of the
products.

5
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11. Alkylated Dislkylphosphonic Acild Amides Prepared

"Research on Derivatives of Fhosphonic and Fhosphonous Acilds

XVI. Synthesis of Alkylated Dialkylphosphonic Acid Amides,"

by I. A. Mukbacheva and A. I. Rezumov, Kazen Chemical-Technologicul
Institute; Moscow, zhurnal Obshthey Khimii, Vol 32, No 8, Aug 62,
PP 26932696

The properties of some alkylated dialkylphosphonic acid emides
were described in & previous work. Among the derivatives of dialkyl~-
phosphonic acids, a number of physiologically active compounds were
obtained. The present work was conducted for the purpose of further
study of dislkylphosphonic acid amides and the search for new orgeno- .
phosphorus compounds having physiological activity. Initial amides
used for the preparation of dialkylphosphonic acid amides were piperidine
and morpholine.

The dialkylphosphonic acid amides were prepared by the reaction of
dialkylphosphonic acid chlorides with the above cyclic amides.

The products are eithzr crystals or viscovs liquids which crystallize
readlily on cooling with dry ice and acetone. The amides are soluble in
many orgenic solvents and water. Pharmacological inrestigation of the
products will be published later.

12, Atomic Refraction of Phosphorus in Phosphine Oxides Determined

Research on Derivatives of Fhosphoni: Phosphorous and Acide
XV. Atomic Refraction of Phosphorus in Fhosphine Oxides,"
by A. I. Razumov end N, G. Zabusova, Kazan Chemical~Techunlogical
Institute; Moscow, Zhurnal Obahchey Khimii, Vol 32, No 8,
Aug 62, pp 2A91-2693

Most phogphine oxides prepared previously have been crystalline
substances.. The few liquids reported in the patent literature, lack
data from which molecular refracticn mey be calculated. Recently,
a8 few liquid phosphire oxides were prepared by various authors emnd
attemphs were made to determine the atomic refraction of phosphorus
in these compounds. Thus ; G. Kogolapoff synthesized three oxides from
which he determined the atomic refraction to be 5.50.

In the present work; the atomic refraction of phosphorus wes de-
termined by & method estsblished previously by one of the authore. This

methed 18 besed on the assumption that the atomic refraction of phosphorus
in esters of trivalent phosphorus increases in an ordered manner. Thus,

6
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each substitution of an alkoxyl group by an alkyl group increases the
value of the atomic refrection by a constant amount equal to 0.7. This
same regularity is also observed in esters of pentavalent phosphorus,
where the constant is 0.52. On the basis of this relationship, the
increment for atomic refraction in phosphine oxides in respect to esters
of Qialkylnhoaphonie anid muat be equel to 0,82, end therefore the otomic

refraction of phosphorus in phosphine oxides should be 5.31.
This assumption was checked experimentally with nine pure phosphine

oxides, from which the atomic refraction has an average of 5,30, agreeing
very closely with the calculated value of 5.31.

13. Helogenated Fhosphine Oxides Studied

"Research on Fhosphonie and Phosphonous Acids XIV. On the
Reaction Mechanism of Esters of Trivalent Phosphorus With
Ecters of Halogenasted Acids," by A. I. Rezumov snd N, G.
Zabusove, Kazan Chemical-Technologicel Institute; Moscow,
Zhurnel Obshchey Khimii, Vol 32, No 8, Aug 62, pp 2688-2691

Estera of phosphoncarboxylic mscid are obtained by various methods.
In the present work, diethylearbethoxymethylphosphine oxide was obtained
by reaction of ethyl iodoacetate with the ethyl ester of diethylphosphonous
acid in ether solution. Varicus alkyl derivatives of diethylcarbethoxye
methylphosphine oxide were prepared. An intermediate product in the
reaction between esters of trivalent phosphorus ani esters of halogenated
acids was isolated. This gserved asz experimental confimation of a mechanism
for sﬂlr::llar resctions originally proposed by A. Ye. Arbuzov and A, A. Dunin
in 1914,

14, Polymeric Insecticide

"Phosphorus-Containing Polymers V., Syuthesis of Polyphosphites
and Polyphosphonites from Glycerine and Pentaerythrite," by

K. A. Petrov, E. Ye. Nifent'yev, R. G. Qol'tsove, and L. M,
Solntseva; Moscow, Vysokomolekulyarnyye Soyedineniye, Vol k4,
No 8, Aug 62, pp 1219-1223 .

Polyphosphites and polyphosphonites were synthesized by trans-
esterification of diethyl phosphite and diethylphenyl phosphonite with
glycerol and pentaerythritcl. The resulting polymers are thick, viscous
liquids or glassy compounds having molecular weights ranging from 1,000
to 1500. The molecular weights may be increased further by maintaining
the polymers at 175°.180° C or higher. The polymers are readily oxidized,
add sulfur, or react with sulfur chlorides or disulfides. Some of the
compounds contein the 8,S'-ethylethylenesulfide group bound to the phosphorus

7
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atom with & sulfur atom. These compounds are simlilar to systemic
insecticides such as "isosystox”, and it may be assumed that they
possess analogous physiological activity in respect to lnsects and
moammals. Therefore, ypolyphosphites eand polyphosphonites may be used
as plasticizers, additives to oils, and elso as intermediates in the
syntuesis ol previously unknown high moleculer insecticides.

8
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Plastics

15. Phosphorus-Containing Polyesters Prepared

"Addition of Incomplete Esters of Phosphorus Acids to
Unsaturated Polyesters," by A. N. Pudovik, G. I. Yevstaf'yev,
and R. A. Cherkasov, Kezan Statec University; Moscow, Doklady
Akedemil Nauk SSSR, Vol 145. No 2, 11 Jnl 62, nn 3LL-3LA

A study wvas made of the addition of incamplete phosphorus acld esters
to unsaturated polyesters. The polyesters were obtelned from maleic
anhydride and varilous glycols.

Diethylphosphorous acid was added to polyethyleneglycol maleate.
The reactlon requires the presence of a small amount of sodium methylete.
The eddition product, poly-(diethylphosphon)-ethylene succinate, is a
solid hygroscoplc resin.

To study the possibllity of partiel and cimplete addition of incomplete
phosphorus acid esters to unsaturated polyesters of high molecular weight,
a series of cxperiments were conducted on the eddition dicthylphosphorous
ocid in various molar ratics to polydilethyleneglycol maleate having o
riolecular weight of 3,600. This eddlition wos almost quantitative, /fdditicn
reactions were olso successfully completed with the same polyester ond
diethylenceglycolphosphorous and 1, 3-butyleneglycolphosphorous acids. The
products of complcie nddition to all double bonds in the polyester were
cither rubber-like or solid substnnces. The products of incomplete addition
were viscous resineg,

16. TIhogghorus Derivatives of Urcthane Prepared

“Esters of Diphenylchloro-and Triphenylphosphezocarboxylic
Acids," by V. I. Shevechenko, A. S. Shtepanek, and A. V. Kir-
sanov, Institute of Organic Chemistry, Academy of Seiences
Ukrainian SSR; Moscow, Zhurnal Obshchey Khimii, Vol 32, No 8,
Aug 62, pp 2595-2600

Isters of triphenylphosphazocorboxylic acids were obtained in high
yields by the reoction of N, N, dichloro- and N, N- sodium chloroure-
thones with triphenylphosphine. These csters have markedly basic prop-
erties and add hydrogen chloride to form N-carbalkoxyamidotriphenyl-
chlorophosphorus-~compounds {or N-carbalkoxyamidotriphenylphosphonium
chlorides). The latter on being heated decompose into triphenylphosphine
oxides, a2lkyl halides and polymers of cyanic acid and its esters; on
hydrolysis, they yileld the same products.

A normal phosphozo rcaction takes place when urethanes are treated
with triphenylphosphorus dichloride or diphenylphosphorus trichloride,
but the resulting N-carbalkoxytriphenyl- or N-carbalkoxydiphenylchloro-
phosphonium chlorides do not split off hydrogen chloride. Under the

9
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reaction conditions, the former decomposes to form triphenylphosphine
oxlde. The latter converts chiefly into diphenylphosphonic acld chloride,
and gives off only a slight amount of hydrogen chloride and the resulting
free esters of diphenylchlorophosphaze cerboxylic eeld which decomposes
to form diphenylisocyanstophosphine oxide.

17. Orgenophosphorus Polymers Synthesized

"Carbon-Chain Polymers aend Copolymers XLI. Synthesis,
Polymerizetion, and Copolymerization of Amide Derivetives of
Vinylphosphonic Acids," by G. S. Kolesnikov, Ye. F. Rodionove,

L. S. Fedorove, T. Ya. Medved', and M. I. Kabachnlk, Institute

of Elemento-Organic Compounds, scademy of Seilences USSR; Moscow,
Vysckemolekulysrnyye Soyedineniya, Vol 4, No 9, Sep 62, pp 13685-1389

The phenyl ands ethyl esters of vinylphosphonic acid dimethylamide were
synthesized for the first time. The amide derivatives of vinylphosphonic
acld are shown to be capable of polymerization following a redical mechanism.
Copolymers of these derivatives with styrene, methyl methacerylate, acry-
lonitrile, and vinyl acetate were prepared.

18. Organophosphorus Polymers Prepared by New Method

"Phosphorus-Contalning Polymers IV. Synthesis of Polyphos-
phonates by Tronscsterification of Arylphosphonates With
Olycols," by K. A. Petrov, E. Yec. Nifant'yev, and N. N.
Novoselov; Moscow, Vysokomolekulyarnyye Soycdineniya, Vol k,
No 8, Aug 62, pp 121k-1218

Trensesterification 1s one of the most widely lmown methods for the
synthesis of polyesters and it is belng successfully used to prepare high
moleculer derivatives of carboxylic acids. However, this method has not
been used to synthesizc polycsters of aclds econtaining pentavalent phos-
phorus. In the present work, ocromatic esters of methylphosphonic snd
phospheric aclds were prepared by tronsesterification of alcochols. Spe=-
cifieally, triphenylphosphonate, diphenylphosphonate, and o-phenyleneme-
thylphosphonate were treated with decyl zclcohol and various glycols.

The o-phenylenemethylphosphonate was the most reactive compound,
indicating that steric factors are involved. The products were thick,
resinous, or rubber-like masses.

10
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1.9, New Migh-Otrength Substence Developed

"Plastie Substonce Stronger Thon Steel"; Budapest, Iigyelo,
Vol VI, No 31,1 Aug G2, p'h

The laborotory of the Chemical and Thysics Imstitute of the Soviet
Union prepared o plastic substanee having low specific gravity conbined
with & crushing strength of 20 tons per square centimeter. Glass fibars,
concentrated in the substance in accordence with the enticipated amount
of strain, ore used to achleve the unusually high crushing strength in
the plestic substancc.

20. Thallium~-Containing Polymers Prepored

"Mecearch in the IMeld of Coordination Polymers XIV. Reaction
of Fhenylthallium Dilisobutyrate With Dicarborylic Lcids ond
Thelr Derivatives," by V. V. Korshak, S. V. Rogozhin, ond T. A.
Haltorova, Institute of Elemento-Orgonic Compounds, Acadenmy of
Sciences USER; Moscow, YVxgckemelalulvarnvve Sovedineniyg,

Vol 4, No 8, Aug 62, pp 1137-11k1

Thallium-containing polymers werc prepared by treating phenylthallium
diiscbutyrate with dicarboxylic acids. The polymers obtaincd from adipic,
azeloic and scboeilc aclds cxre vhite powders which are smuch more soluble
in organile colvents such os bonzaldehyde, nitrobenzene, and ccetic celd,
{than corresponding products obtoined from dicarboxylic ceids and dlvalent
metnls. It wos found thal the prescnce of hydroxyl groups in the slpha-
position to the corborxyl groups of the dicarboxylie aclds recults in a
decrease in the solubility of the polymers.

Redlation Chemistry

21. Method for Extraction of Technetium-99

"Extroction of Technetium With Acetone,” by A. F. Kuzing, Ts.
Tagil', N. N. Zemoshnikova, and Academicien V. I. Spitsyn;
Moseow, Doklady Akademil Nauk SSSR, Vol 145, No 1, 1 Jul 62,
pp 106-108

Literature date indicate that methyl ethyl ketone and methyl isobutyl
ketone may be used to extract techmetium-99 from sclutions obtained when
treating molybdenum with neutrons. Acetone would be an exeellent solvent
for extractlion of technetium-99 were it not for its total miscibility
with water.

1L
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19, New High-Strengbh Substence Developed

"Plastic Substence Stronger Then Steel"; Budapest, Migyelo,
Vol VI, No 31,1 Aug G2, p

The laboratory of the Chemical and Physies Institute of the Covieti
Union preparcd o plestic substance having low specifiec gravity conbined
with & crushing strength of 20 tons per square centimeter. Glass filbers,
concentrated in the substance in aecordance with the anticipated amount
of strain, ore used to achleve the unusually high crushing strength in
the plestic sybstonce.

20. Thellium~-Containing Polymers Prepored

"Meceoreh in the Pleld of Ccordination Polymers XIV. Reaction
of Fhenylthallium Diisobutyrate With Dicarboxylic feidds ond
Theldr Derivatives," by V. V. Korshak, S. V. Rogozhin, ond T. A.
lakorova, Inctitute of Elemento-Orgonic Compounds, Acedery of
Sciences USSR; Moscow, Yyackemelslulvarnvve Sovedinenlya,

Vol 4, No 8, Aug 62, pp 1137-11k1

Thellium-containing polymers werc prepared by treating phenylthallium
diisobutyrate with dicarboiylic scids. The polymers obtained from adipie,
anzelaic and scbacic acids are vhite powders which ore mmuch more soluble
in orgonic solvents such o5 benzoldehyde, nitrobenzene, ond acetic zeid,
than corresponding products obtained from dicarboxylic ccilds and divalent
wmetals, It wos found thoet the prescnce of hydroxyl groups in the slpha-
position to the corboxyl groups of the dicarboxylic aclds recults in &
decreasc in the solubility of the polymers.

Rediation Chemistry

21. Method for Extraction of Technetium-99

"Extraction of Technetium With Acetone," by A. F. Kuzine, Ts.
Taogil', N. N. Zomoshnikova, and Acedemician V. I. Spitsym;
Moscow, Doklady Akademii Mouk SSSR, Vol 145, No 1, 1 Jul 62,
pp 106-108

Literature data indicate that methyl ethyl ketone and methyl isobutyl
ketone may be used to extract technetium-99 from solutions obtalned when
treating molybdenum with neutrons. Acetone would be an excellent solvent
for extraction of technetium-99 were it not for its totsl miscibility
with woter.

1l
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The authors established that sodium molybdate and sodium hydroxide
are salting-out agents for ascetone 1n aqueous solutions. Therefore, by
using alkaline solutions, 1t 1s possible to selectively extract technetium
with acetone in the presence of other radlocelements. An extraction method,
based on this principle, was subsequently developed. 'The neutron-irredieted
molvhdemm metel 2o oxiddized with uitelc acid to convert the technetium
into the heptavalent state. The product is eveporated to drymess and then
dissolved in a mixture of sodium hydroxide end hydrogen peroxide. Sodium
hydroxide is then added unt® the alkalinity i1s 2-3N. The technetium is
extracted from this solutlor with acetone.

Spectrum analysis shows that even after the flrst extraction, radio-
chemicelly pure technetium-99 1s obtained. The acetone also selectively
gseparotes it from a number of other radioactive isotopes, comnonly present
in irradiated molybdenum.

22. Sorption of Fission Products by Scils and Clays Studied

“"Sorption of Leong-lived Fission Products by Solls and Clay
Minersls," by Yu. A. Koktov and R. F. Popova; Moscow, Zhurnal
Priklawoy Khimii, Vol 35, No 6, Jun 62, pp 1242-1245

A study wos made of the sorption of Sr90, ¢sl37, and Cel®™ by gsoils
and eleys of the USSR. Sorption was characterized by a coeffi>ient of
distribution Ky which determined the selectivity of the sorbent under
the experimental conditions in respect to the given ion: Ky = G/S,
vhere G 1s the amount of a given lon in gram equivalants adsorbed on
1 kilogram of sorbent, and 5 1s the equilibrium concentration of this
ion in solution in gram equivalents/litern Coefficlents of distribution
for the esbove isctopes were determined for six solls and two cloys and
plotted against pi.

Experiments show that soéls and cleys baving a large exchangs capacity
are the best sorbents for Sr?°. In neutral and alightly alkaline solutlons,
sorbents having minimum quentitles of calecium sats have the highest
selectivity.

The sorpti]o_ﬁhof Csl37 has & mextmum velue at pH 6-8. Undsr ordinar{
conditions, Ce is corbed readily. In acid solutions, sorption of Cel™?
is diminished. The sorption of this isctope is also diminished in the
alkaline reglon owing to trsnsition of the Ce*3 {on to another form.

The sbove lsotopes are all uranium and plutonium fission products.
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Miscellaneous

23. Water Comnservation by Retardation of Ivaporation

[y . - =Y
"How To Cc er the Sea': Ashbhavbeh Turlmonskoya Iskra, No 134

(10934), 27 May 62, p %

"The level of the Cocplon Sca can be preserved by covering it with
o thin £1llm to decrcase cvoporation.

"Fontosy? Not entirely -- such o film glrcady exists. Two reports
on this subject were presented in Tashkent ot a mecting of the Conmision
for Utilization of Guround and Weter Resources of Central Asise ond Kazekhstan.

"Pogs correspondent Yc. Yefildb asked the suthors of these new studies,
Candidate of Technical Scicnees Valentine Sergeyevna Mokerove of the All-
Union Scilentiflc~Rescarch Institute of Hydrotcchnology ond Mclioration
ond Doctor of Technical Ccilences Andrcy Karpovieh Anenyan of the Institute
of Water Problems, Acaderny of Seiences Armenion SER to cnswer gome questions.

"'How thick must the coating be to retard evaporation?' "This is the
coslest question,' smiled Volentina Serguyevna. ‘A thickness of one molecule.'’

"iMis 15 not o conting, but rather o proteetion,' added Andrey Koxrpovich.

"It may be made up of lorge molceules, ecch of which is anchored to the
water molecules. And the more densc the protection, the betier the water
volume is covered.'

""What kind of matter 1s required for this purpose?® " 'The selection
is loxrge,' noted Valentina Scrguyevno. 'The US has published o list of
152 film~forming substonces based on animol and vegetoble foats. We also
passed through this stage of rescorch. The wmost voluable fats were tested,
but this was not profitable. PFirst of oll, cdible fats can find direct
application. Sccond, innabltants of the water showed o great Interest
to such £ilms -~ they used it as food.'

"'It beecame neeccssary to use other £ilms,' coneluded Valentina
Serguyevna., With the assistonce of chemists, Corresponding Member
Academy of Scilences USSR A. Petrova ond Prof A. Trapeznikove selected
surface active agents made from petroleum products. They arc no less
effective then the best of foreign film-formers, and at the same time
they are cheaper.’

Wigow docs one compare the cffectiveness of films? They are invisible.'
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"'The £1lms, indeed, are entirely transparent,' agreed Andrey
Kerpovich, 'but their activity may be discerned with the noked eye. It
is only necessary to pour some of the film-forming substance out on water
cn vhich shavings ere floating. The shavings are rapidly pushed to one
side. And not only shavings -- & layer of this substance, whose presence
mey be surmised, suppresses small waves, moving slong the suxrfece.’

"1But the readers should not get the impression that in our experiments
we depend only on guesses,' remarked Valentina Serguyevns. 'We have in-
struments which not only deteet the presence of £ilms, but also measure
its surface tension, despite the fact that we are dealing with extremely
small megnitudes.'

"1Is 1t possible to weigh these coatings?'

"'This is done beforehand. The dosage of a film-forming substance
is determined in relation to the conditions of the experiment. For example,
by using 0.0k gram per square meter of surfece daily, it is possible to
decrense evaporation by 15 percent.’!

"'There were some experiments in which this index was increased to 50
percent. The f1lm may be controlled by various methods, ineluding auto-
mation which takes cognizence of the temperature of the alr, water, wind,
end waves. Even with minimum results, the expense are recouped maeny times.'

"'In Teelinniy Kray, for exemple, wherc experiments were conducted,
there are 11,300 fresh woater lskes. Eoch year 9 cubie kilometers of
water 1s evaporated from their surfoces. Conservation of 15 percent will
result in over 1,350,000 cubic meters of water, enough to meet the needs
of hundreds of thousands of people.’'"

14
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24, Brief Historicel Review of Military Academy of Chemical Defense

"The Militery Acedemy of Chemicel Defense (s Thirty Years 01d,"
Moscow; Voyenne-Istoricheskiy Zhurnal, No 5, May 62, vp 126-127

"ThirL; years 88, on 13 May 1532, the Mililecy Acedemy of Chemical
Defense wes established to prepare highly qualified militeary chemists
capeble of rendering dependeble antichemical defense to troops.

"The academy was founded on & base of three institutions of learning:
the Moscow Chemical-Technological Institute, the Chemicel Faculty of the
Militery-Technical Acedemy, and the Higher Military-Chemical 8chool.

"The party and Soviet government directed important scientists and
specielists in various fields of knowledge to work at the ascademy. Behind
its walls during prewar years, educational and sclentific work was conducted
by the following sclentists end teachers: A. I. Gotovisev, M. M. Dubinin,
M. M. 28gyu, L. L. Klyuyev, I. L. Knunyants, L. K. Lepin', B. V. Nekrasov,
L. V. Ravushkevich, P. G. Sergeyev, 8. I. Sklyarenko, K. V. Chmutov,

G. M. Berman, and many others. Under thelr direct participation before the
beginning of World War II, the academy prepared many hundreds of specialists
for the aymed forces and the national economy. In its laborstories and
offices was conducted much work of great significance for defense and the
national economy. In prewaer years, sclentists of the academy published many
scientific works, many of which were distributed widely (Obshchaya Khimiya
[General Chemistry] by B. V. Nekrasov, Khimiya i Tekhnologiye BKWV, [Chemistry
and Technology of BKhV], by L. 2. Soborovskiy and G. Yu. Epshteyn, Sredstva
Zashchity ot OV [Means for the Defense Against OV] by A. Kh. Mel'nikov,
Uchebnik po Tylu (Textbook for the Rear] by M. M. Zagyu, Fizicheskiye i
Fiziko-Khimicheskiye Osnovy Voyenno-Khimicheskogo Dela (Physical and Physico
Chemical Fundementals of Military-Chemical Matters] by N.N. Sveshnikov and

8. I. Sklyarenko, & number of works on higher mathematies by G. N. Berman
end others).

"The acedemy suffered a serious loss as a reault of disruption of a
revolutionary law during the period of the cult of personality. Meany
leaders were torn, from the ranks of its workers, ineluding scientists and
teachers, being accused of very grave crimes sgainst the country with no
basis. They included the First Head of the Academy, Ya. L. Avinovtekiy,
Professor P. G. Sergeyev, 8. A. Vozsenskiy, Militery Hlstorien A. N. de-
Lazari, G. Yu. Epshteyn, and other comrades who were subsequently fully
exonerated.

"The great Patriotic War of the Soviet Union agsinst the fascist
occuplers came as a servere task for our country end its armed foreces. The
Military Academy for Chemical Defense conducted much work during the waxr
years, although the Hitlerites did not dare to use chemical weapons. From
the first days of the war, a considerable part of the inmstructors from the
academy went on ective duty in the army.
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"The academy teachers displayed coursge and heroism in battles for our
country, and showed unwavering determination in carrying cut their patriotic
military duty. Many of them gave thelr liwves for our country.

"The Soviet government fittingly valued the military activity of the .
teachers and instructors of the academy on the front 1lines of the gieat
Fastriotic War, honoring them with high state decorations. Many units of
chemical defense commanded by former students of the acedemy, were ¢ .corated
wlth combat orders.

"In the postwar years, the scedemy as well as higher militeary institu-
tions of lemxning faced new complex problems. This made 1t necessary to
reconstruct teaching programs, redirect the preparation of students, and
research works of the chalrs of the academy.

"During 30 years of its exlstance the academy produred 46 doctors end
over 200 candidates of science. The work and the scientific discoveried
by sclentists of the academy received the highest recognition ~- the Soviet
government acknowledged them with atete prizes.

"Inspired by the historic decisioneg of the 224 Party Congress, the
faculty, students, workers and employees of the academy unified by the
party orgenization, approached its 30th year with solid resnlution to do
everything t0 successfully fulfill the tasks set before them.”

25. Organic Cremlatxy Versus Inorgavic Chemistry in Space Ship Construction

"Chemistry and Outer Space, Academiclan I. Tananeyev Answers
Komsomoleskeya Pravda"; Moscow, Literaturpays Gazeta, 1 Sep A2

"Who of us bas not, from chilihond years to a venerabls cld ege, heen
Interested in visiting the plenets of the solar system, worlds ramoved frou
us by tens and hundreds of light yeers? I am certain that mankind is not
alone in the universe and that somewhere else there live arxd work our brothers
in spirit, reasonable creatures who strive for the sams goal as we do, nemely,
to create a life that will be as rich, interesting, ard full of creative
endegvour a8 possible.... I am certain that there are reawstnable creaturss
who heve advanced very far along the road of progress and that there are such
as lag behind us. BSume need our sid; others seek an opperturity o help us.

I am convinced that soon menkind will enter into direct contsct with the
reagcnable creatures of other worlds, in the epoch of the Gr2et Ring, which
hag been described with emezing artistic forse In the "Andrameda Nebulas,”
by I. Yefremov. . This belief of mine is an inexhausti»le sourze of luspira-
tion for work on the intricate problems which nature, for the first time 1o
the history of science, sets bafore penple....
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Question: Which cheuical achievements might, in your opinion, be of
greetest significance for space flights?

Reply: That is an intricate question inasmuch as there is hardly e
branch of chemistry which is not called upon during the preparations for
and the meking of space flights. It is known, for instance, that due to
the cosmic veloeities of the flight, the ship's surface heats up very much
as & result of friction with the ailr. The trouble 1s that the metal from
which the body of the ship is made 15 an excellent conductor of heat, and
it can not only sweat, but it can also greatly ralse the temperature in
the interior compartments. It is here that chemlstry renders its help by
creating verious types of substances that possess great thermic stability
and low heat conductivity. .

Question: But even the most heat-resisting substences can withstand
a temperature of 2,200 deg C for orly a few seconds.

Reply: Thet 1s so, but they possess very low heat conductivity. During
the flight through the dense strata of the atmosphere, only a very thin outer
layer of the jacket becomes heeted. When it burns out, the next layer becomes
heated. Thanks to the low heat conductivity, the jacket does not burn up all
at once, but gradually, layer by leyer.

Question: The production of heat-resisting substarces involves con-
siderable difficulties, doesn't 147

Reply: Thermlically steable substances are used not only in cosmo-
neutics, end the techrology of their preduction has been most thoroughly
developed. In particular, the chemical industry uses, for these purposes,
asbestos and graphlte as fillers fcr phenolic resins. That is not so intri-
cate or expensive. We may ewploy not ovly phenolic resins to obtain thermally
stable plastics that are used in the mosgt diverse branches of industry.
Plastics based on organosiiicen compounds, some of which can withstand briefly
temperatures under which some metals melt and even boil, can also be used.

Question: How stable are such plastics?

Reply: There are scme speclal plastics which, for their stability,
are not inferior to steel and light special alloys. They ave already being
widely used in various branches of engineering. This may be achieved, for
instence, by introducing inte a polymer a glass fibre of fine diameter,
about 15 thousandth of a millimetre. From one cubic centimeter of glass
it is impossible to draw cut a thread with such a diameter over 5 km long.
If this glass fibre is properly sitvated, saturated with polymeric resins,
and compressed under heat, very steable materials can be obtained, which we
call reinforced plastics.

17
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Question: Why can fragile gless contribute such stebllity to plastics?

Reply: The reason lies In the enisotropy of the structure. To bresk
a one sq cm wooden bar across the grain one needs to exert 800 - 1,000 kg
of effort. But in order to break it longitudinelly, only 30-%0 kg of effort
are needed. We say that a body which has different properties (stability,
resiliency) when tosted along sxes in dirferent directions hes an anisotropie
structure, and thet which has the same properties in the seme directions --
an isotropic structure. Man has long taken asdvantege of this property (for
instance, when meking plywood). But a method was found to make materials
that possess even greater anisotropic properties. The finest glass fibers
have proven to be smazingly dursble: for Ilnstance, a thread-like quartz
fiber with e diemeter of 3 - 6 microns is more than 300 times as durable as
that same qQuartz glass in e solid plece and 15 times more dursble than
high-grade steel.

Question: Can even greater stebillity and heat resistance be obtained?

Reply: Yes, they can, but not prom organic polymers. Under conditions
of high and super=-low temperatures, vecuum, and weightlessness, orgenic com-
pounds will have to give way to purely inorganic ones, end in this cese it
is inorganie chemistry that will have the decisive word. Thus, alloys
besed on carbides of certain rare elements will meke 1t possible to obtain
materials with melting points of over 5,000 degrees C.

Question: Outer space can expect all of this from chemistry. Won't
you tell us whet the chemists can expect from outer space?

Reply: Outer space is s wonderful nstural laboratory where there are
such conditions that we, terrestrial scientists, can only dreem of. I am
convinced thet the work of chemists in space laboratories will enrich our
terrestrial chemistry with new, remarkable discoveries.”

26. Development of Chemical Engineering Training in Czechoslovekie

"Chemical Engineering in Czechoslovekie," by Engr Jan Novosad;
Prague, Technicke Noviny, Vol 10, No 35, 29 Aug 62, p 3

The article reviews the development of chemicel engineering treining in
Czechoslovak advanced schools and the process whereby chemical engineering
cepe t0 be recognized as an independent field of research in Czechoslovek
research facilitles, culminating with the 1959 establishment of the chemilcal
engineering facility of the Czechoslovak Academy of Sclences. According to
the article, this facllity is not a part of the Institute for the Theoretical
Principles of Chemical Technology (Ustav teoretickyeh zukladu chemicke
techniky). This facility, one of the most importent research establishments
in Czechoslovakia, 1s engaged in fundamental chemical engineering research
involving physical processes as well as problems connected with chemicel
reactors. (FOR OFFICIAL USE ONLY) (COPYRIGHT, 1962 [presumebly by the
Central Council of Trede Unions, the publisher])
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27. Combustion Kinetics of a Powder Studled

"On the Theory of Combustion of a Model Powder Mix," by
B. V. Novoznilov, Institute of Chemicel Physics, Academy
of Sclences USSR; Moscow, Zhurnal Fizicheskoy Khimii,
Vol 36, No 8, Auz 62, pp 1803-1806

A discussion on the combustlon process of particles in a model powder
mixture in which the components differed markedly from each other in
physical ond thermal properties, ascribves very low theoreticel combustion
velocity. The calculated value differs from experimentel data by several
orders of megnitude. This places under doubt a previously published mech-
ism of combustion for powder mixtures presented by the authors where it
was assumed that fleming tekes place at any temperature of the ges phase.

28. New Arsonium Compound Prepared

"Reaction of Trialkylersine Oxide With Alkyl Halides," by

Gil'm Kemay, P. D. Chernokal'skiy, and L. A. Vorob'yeva, Kazen
Chemical-Technological Institute; Moscow, Dokledy Akademil Neuk
888R, Vol 145, No 2, 11 Jul 62, pp 328-329

Recently, attempts have been mede to study and synthesize complexes of
teriiary arsine oxides with compounds containing atoms with incomplete
electron orbits. In the present work, a study was mede of the possibility
of reaction between trialkylarsine oxides and elkyl halldes. The resction
was conducted In anhydrous benzene and resulted in a crystalline product
having a melting point of 14E° - 1470C. The product was readily soluble
in polar solvents and insoluble in nonpolar solvents. Analysis showed the
product to be triethyl-(triethyloxyarsoxy)-arsonivm iodide. Conductivity
measurements showed that this substence is a strong electrolyte. The de-
gree of electrolytic dissociation of the product indicates that a strong
polar or even ionic bond exlsts between the arsenic snd lodine atoms.

On substitution of isobutyl iodide in place of isopropyl iodide, the same
product was obtained. Apperently, en intermediate product is formed which
decomposes to the sbove product.

29. E.P.R. Spectra Used To Determine Structure of Orgenic Compounds

"Studying the Structure of Organic Compounds Using the Electron
Paramagnetic Resonence Method," by Corresponding Member of the
Academy of Sciences G. A. Razuvayev, M. L. Khidekel' and V. B.
Berlina, Sclentific-Research Institute of Chemistry at Gor'ky
State Unlversity; Moscow, Doklady Akedemii Nauk SSSR, Vol 145,

No 5, 11 Aug 62, pp 1071-10Th

A study was made of the possibility of using the stability of free
redicals as a method for studylng the structure of organic compounds. The
stability of radicals is taken to mean the half-life period of a radicsal
in an inert medium or in a model type reaction at a glven temperature.
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According to the proposed method, the structure of an organic compound is
reduced to redicels whose stebllities are compared with the stebilities of
redicals of known structure. The radicals under comparison must differ by
one of the factors which determine stability. The half-life period, being
such a factor, 1s readilly determined by the method of electron peramagnetic
resonance (E.P.R.). The feasibility of this method was tested by detormining
thie structure of the condensation product resulting from the reaction of
acetone with aniline, ter-butyl nephthol-2, and triphenylmethyl naphthol-2

Confexences

30. Next Conference on Electrochemistry of Organic Compounds in 1964

"Electrochemistry of Orgenic Compounds," by L. G. Feoktistov
and Cendidate of Technicel S8clences M. Ya. Floshin; Moscow,
Vestnik Akademii Nauk SSSR, No 8, Aug 62, pp 123-124

The Fourth Conference on the Electrochemistry of Orgeanic Compounds,
sponsored by the Institute of Electrochemistry of the Academy of Sciences
USSR and the Electrochemistry Section of the All-Union Chemical Society
imeni De I. Mendeleyev, was held on 28-30 March 1962 in Moscow. It is
noted Gzhat the next conference on this subject 1s planned for the first part
of 1964,
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II. METALLURGY

Brazing and Welding

cating Tivaniau Alloys Tor Brazing to Aluminum Alloys

"Coating Alloy OT-4 With An Aluminum Leyer in the Develop-
ment of Processes for Brazing Titenlum Alloys to Aluminum
Alloys," by Yu. S. Dolgov, D. L. Khadzhi, and V. L. Grishin;
Moscow, Tsvetnyye Metally, No 5, May 62, pp 66-T0
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Techniques employed in coating titanium alloy OT-l4 with aluminum
for subsequent brazing to aluminum alloys are described. It is
established that the best results are achieved by holding the titanium
meterial in molten AVO-grade aluminum (under a F380-type flux to prevent
oridation) at 8000 ¢ for 30-40 gec. Specimens treated under these
conditions (1.5 mm-thick OT-4 with a 0.02-0.0L mm-~thick layer of AVO
aluminum) bend tested to 60-70° with no peeling. It is claimed (how-
ever, no data are given) that high-strength brazed Jjoints were cbtained
with alumimm alloys of various systems.

32. Rheniwm-Alloyed Weld Joints of Molybdenum

"Welding of Molybdem:m With Alloying of the Weld Joint
Metal With Rhenium," by Candidate of Technical Sciences
V. V. D'yachenkc =nd Engr B. P. Morozov, Moscow Aviation
Technological Institute; and M. A. Tylkina, Candidate of
Technical Sciences, and Ye. M. Savitskiy, Doctor of
Chemical Sciences, Institute of Metallurgy imeni A. A.
Bayko!\: ; Moscow, Sverochnoye Proizvodstvo, No 7, Jul 62,
i) 1o

Tests on argon-arc welding of thin-sheet molybdenum (0.T7~1 mm
thick) and VM-1 sheet {one mm thick) with rhenium wire and a rhenium
alloy wire containing 50% Re and 50% Mo sre discussed. Highest
weld jJoint ductility was exhibited by weld joints containing ap-
proximately 50% Re. The rate of oxidation of jJoint metal containing
up to 50% Re in air at 300-500° ¢ is approximately the same as that
of molybdenum.
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33. Welding Aluminum Alloys to Steel

"Method of Joining Aluminum to Steel," by F. I. Razduy, Candi-
date of Technical Sciences, and Engr V. P. Sitalov; Moscow,
Svarochnoye Proizvodstvo, No 7, Jul 62, pp 12-15

Procedures in the preperation and rolling of bimetal strip made
of Armco iron and aluminum (Al, A3, AMg3 end AMg5V grades) are des-
cribed. The thickness of the aluminum layer in the finished strip
-specimens ranged from 2.2 to 4.1 mm, and the thickness of the Armco
iron, fram 2.1 to 3.3 mm. Sections of bimetel material of predeter-
mined size were placed at the location for joining Armecc iron and
aluminum parts in such a wey thet like metels were in contact. Wire
made of Amg5V was used to form the aluminum Joint and wire SV-08G2SA,
to form the iron joint. Results are given of mechanical tests of
various welded designs. In most cases rupture occurred outside the
bimetal Insert zone.

Patents

34. Recent Soviet Patents in Field of Metallurgy

I. T"Authorship Ceftificates" ; Moscow, Byulleten'
Izobreteniy, No 12, Jun 62
Class Ta, 9g2. No.147987. M. P. Lednev, Sh. G. Guterman,

M. S. Selivanov, and M. A. Benyakovskiy, "Method of Fabricating
Cold-Hardened Strip Made of Stainless Steel Grades Ya-l and Ya-2."

Class 12¢, 2. No 148017. I. N. Tsigler, S. A. Fayvusovich,
and Yu. K. Gulevich, "A Furnace for Equipmert for Growing Single
Crystals of Refractory Subsiances.'

- Class 18b, 23. No 148075. I. D. Abramson and I. V. Chebo-
tarevskaya, "Method of Meking Molds for Casting Items From Aqueous
Suspensions of Metal Powders (dross).”

Class 18¢, 1. No 148076. M. L. Bernshteyn and A. G. Rakhshtedt,
"Method of Obteining High Strength for Metals and Alloys."

Class 2111, 291 . No 1&81660 D. A. 'Dud.ko, B. Ye. Pa.‘bon, I. N.
Rublevskiy, and G. é. Tyagun-Belous, "Method of Electrosleg Welding."
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Class 21h, 30;5. No 148167. V. M. Funtikov, "Torch for Argon-Arc
Welding."

Cless 21h, 30,,. No 148168. A. M. Polnerev, "Arc Method of Spot
Welding in Protec_ti?re Gases." ’

Class Zih, 3016. No 148169, V. S. Semina, Ye. V. Sokolov, P. B.
Ladyshinskiy, P. D. Skorokhod, I. S. Kumysh, and V. A. Bogolyubov,
"Alloying Composition of a Coating for Welding Electrodes."

Class 21h, 3074+ No 148170. F. G. Gomserovskiy, "Electrode
Coating." [For EI-925 rods]

Class 21h, 3016' No 148171l. I. K. Pokhodnva, V. N. Shlepskov,
and A. M, Suptel', "Charge for & Powder Wire." [Welding wire)

Class 3lec, 80;. No 148205. 1. I. Impyrev, S.-K. S. Dreer, Ya. M.
Dityatkovskiy, I. P. Zarutskiy, P. R. Kuratov, and M. V. Sladkova,
"Pattern Composition for Investment Casting.”

Class 40m, hésq. No 148239. 0. N. Magnitskiy, E. Ya. Kukkonen,
and L. M. Postnov,” Crucible (Expendable) for Melting Refractory Metels
and Alloys." '

Class 4Ob, 20. No 148243. M. Ye. Drits, Z. A. Sviderskaya, and
L. L. Rokhlin, "Deformeble Megnesiwm Alloys." [1.0-4.0% Nd, 1.0-2.5%
‘Mn, 0.1-0.4% Ni with 1-4% ('d added)

Class L6g, 10. No 148302, V. M. Ivanov, "Method of Depositing
a Layer of Errosion-Resistant Materiel of Variable Thickness on the
Working'Surface of a Jet Nozzle." [Flame-spray coating of interiors
of nozzles, as in rocket engines)

Cless 48a, 1y,. No 148312, I, N. Rubtsov and A. I. Tatarenkov,
"Nozzle for Etching and Deposition With an Electrochemical Jet."

Class 4Ba, 6g5. No 14831k, '"Method of Dressing Aluminum and Its
Alloys for Chemical Nickel Plating.”

Class 48a, 16p3. No 148316. B. I. Morozov, "Method of Fine Elec-
trochemical Machining of Metallic Items."

Class u48b, Lg3e Ne 148317. A. I. Zuykov, B. D. Povolotskiy,
M. L. Denenberg, Ye: B. Fuks, V. F. Gol'nev, and U. I. Omerov, "Vacuum

BEquipment for Depositing Multilayer Coetings." [metailic and
nonmetallic]
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Class 48b, 13. No 148318. B. N. Arzamesov and D. A. Prokoshkin,
"Method of Saturating Refractory Metals in a Gaseous Medium of, for
Example, Aluminum, Silicon, or Zirconium."

Class 484, 1. No 14830. I. I. Kalinichenko, G. V. Kashiro, Ye. M.

Yekarenko, G. N. Pokrovskeya, end I. ¥, Bogomeleva, "Method of Removing

Scale From Items Made of Nickel and Its Alloys."”

Class 6Ta, 9. No 148338. A. S. Krasnyanskiy, G. M. Karachun, I.
I. Knyazhitekiy, and V. L. Shlafer, '"Vertical Fixed Mill for Honing
Precision Holes of Small Diameter end ILength."

II. ‘“Authorship Certificates”; Moscow, Byulleten' Izobreteniy,
No 13, Jul 62

Class Tb, 1lbcy. No 148373. V. N. Parusnikov, Yu. A. Sokolov,
T. A. Kirsanova, Z P. Malikova, and R. I. Natapova, "Method of Metsl
Coating for Subsequent Drawing of Wire Made of Metals Having the
Property of Sticking to Dies Made, for Example, of Tentalum."”

Class 18¢, 1. No 148423, M. V. Poplavko and N. N. Manuylov,
‘Method of Fabricating Hollow Welded Metallic Vessels.”

Class 18e, 130. No 148L24. M. L. Bernshteyn, N. N. Pckalov,
and A. S. Nikishov, "Method of Strengthening Parts Made of an Austeni-
tic Heat Resistant Steel.”

Cless 18ec, 3. No 148427. V. I. Prosvirin, I. F. Zudin, and
A. N. Myasoyedov, "Method of Diffusion Alloying the Surfaces of Parts
With Metals."

Class 18e, 3. No 148428, I. Ye. Kontorovich and M. Ya. L'vov-
skiy, "Method of Increaesing the Heat Resistance of Steel Items."
[coating with beryllium]

Class 40a, 465, No 148521, Ye. M. Savitskiy and V. V. Baron,
"Method of Refining Vanadium."

Class 40c, 15. No 148525. O. A, lebedev, K. D. Muzhzhavlev,
N. M. Yelin, end G. P. Khristyuk, "method of Refining Magnesium Alloy
Scrap."”
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Class 48e, 1y, . No 148700. V. M. Kochegarov and V. A. Slivina,
"Method of Etching Germanium."

Class 48s, 1593+ No 148702, V. I. Chugreyev, V. S. Yekaterinin,
and V., I. Shiryeyev, "Assembly Line Electroplating of, for Exeuple,
Nickel."

Class 80b, 13ggé No 148746. R. M. Manelis, "Molybdemm-Base

Paste," [for braz high-alunine ceramics to steinless and csrbon
steels]

35. Electron-Beam Gun for Refining Metals and Alloys

"Electron-Beam Melting'; Moscow, Ekonomicheskaye Gazets,
8 Sep €2, p 36

Current of 3-5 emps at a working voltage of 14 kv and elsdtro-
statde focusing of the electron beam to the desired specific power are
possible, it 1s clalmed, with a new device for electron-beam melting
of metals and alloys in a vacuum. B. Movchan, a senior associate of
the Institute of Electric Welding imeni Ye. O, Paton, wes awarded an
Authorshlp Certificate for this invention. The device contains a cathode
with a tungsten filament, & water-cooled anode with en opening for pas~
sage of the beam, and a mechanism for moving the anode relative to the
cethode for beam focvsing. The anode and cathode are in the form of
concentrically arreanged rings with an anular opening for passage of the
electron beem, & design which is claimed to be wnigue in engineering.

The only edditional information given is in the form of a crogs-sectional
sketch of the gun showlng the main components.

36. ILubricant for Hot Extrusion

"Inbricant for Hot Extrusion'; Moscow, Ekonomisheskeva Cazeta,
8 Sep 62, p 36

A hibricant for which sn Auvthorship Certificate was awarded to V.
Povarov and B. Roshchupkin was tested at the Central Sceisntitic-Research
Institute of Tecknology and Machine Bullding in hot extrusion (1,180°C)
of compressor blede forgings mede of steel EX961. It 1s claimed thet
the blade surface gqrality ls satisfactory, the deformation foruwe re-
guired 1s approximately the' meme as with a graphite-oil lubrisant, and
the extrusion process 1s not accompanied by fumes or flame. The lubri-
cant is made of & mixture of two parts graphite by weight aud one part
burnt soda to which weter 1s added wtil & doughlike mass. is formed.
This mass is rolled and then cut into 25- to 30-gram pieces. One such
piece is used for each extrusion.
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37. New Patented Rolls in Operation at the Dnepropetrovsk Metal-
lurgicel Plant

"Long-Life Rolls": Moscow Ekonomicheskaya Gezeta, 18 Aug 62,
P43

Heavy ralls ere now being rolled on one of the mills of the Dne~
propetrovsk Metallurgical Plant, which is equlpped, it is claimed, with
new long~life rolls which were manufectured by a patented process
developed by A. Parshin, 1. Anisaykin, A. Robustov, N. Cherkun, M.
Knyazhanskly, M. Pavolotskly, V. Latyshev, and P. Chepelev. The work-

- ing layer of these new rolls has & Shore hardness of 50-58 units as
compered to the 30-50 units of ordinary rools. Productivity of the
mill with the new rolls is increased 10%; cost of the new rolls is
17 rubles less than thet of other tyyes.

The iron used in the new rolls is of & high-carbide~forming type
which contains 2.6-3.3% C, 0.4-0.9% 51,0.2-0.5% Mn, wpto Q3% B O.4-1.04Cy
and up to one % Ni. No magnesiwm is used for modification. Casting
is accomplished in a two~piece profiled shell mold, the inner surfaces
of which are coated with a compound containing a zirconium concentrate.
In the pouring process, 0.05-0.1% silicon is added in the form of
crushed ferrosilicon.

Fhage Diegreams

38. Alloys of the Nb-MO-W System and Their Properties

"Fusibility Diagram end Properties of Alloys in the Nb-Mc-W
System,"” by Ye. M. Savitskiy, V. V. Baron, and K. N. Ivanova;
Moscow, Izvestiys Akedemii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, Metallurgiya 1 Toplivo, No 2, Mar/Apr 62, pp 119-12%

Construction of & fusibility diagram for the Nb-Mo-W ternsry
system and & study of the properties of the alloys formed in this
system were of primary interest in this present work.

Among the properties studied were hardness at 20°C and the hot
hardness of some of the alloys at 1,0009C, oxidetion resistance at
1,200°C, and plasticity at room temperature.

. Unlimited solubillity of the camponents of the ternary system in
the liquid and solid state was found to exist, end it was also noted
that the melting point of the alloys containing tungsten decreases
proportionelly from 3,20000 to 2,4000C with decreasing tungsten content.
Alloys containing 70-90% nicbium have a minimum weakening at 1,0000C.
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Optimmm oxidatlion resistance was observed in binary alloys with
10-15% (by weight) molybdenum and 15-30% tungsten (by weight) in a
nicbium matrix, while in ternary alloys the best resistance was ex-
hibited by alloys containing 10% molybdenum and 20% tungsten (by
wéight) in the niobiwm matrix. From this study, it wes felt that

alloys of this gystem in the nichiwm corner are hest sulted for

applications at elevated temperatures.

39. Alloys of the W-C-Co-Mo System

"Alloy Structure and Properties of the W-C-Co-Mo System,"
by V. F. Funke, T. A. Novikova, and V. I. Tumanov, All-
Union Scientific-Research Institute of Hard Alloys; Moscow,
Izvestive Akademi} Nauk, S3SR, Otdeleniye Tekhnicheskikh
Nauk, No 2, Mar/Apr 62, pp 113-11

The phase composition and structure of alloys conteining 80% and
47% tungsten in the W-C-Co-Mo system, as well as the inflvence of
carbon and molybdenum content on certain properties, were investigated.

In the W-C-Co-Mo system, there cxlists a region wich molybdenum
and carbon in solid solution with tungsten carbide. The hardness of
alloys of this system conteining 3% molybdenum at room and eclevated
temperatures s sses alloys of equal strength in the W.C.Co system
by 100-200 kg/mme. The strength of the alloys of the two systems 1is
spproximately the same, but at 80000 the strength of the alloys of the
W=C=Co-Mo system is greater than those of the W.C.Co system.

Lo. Rhodium-, Palladium-, Iridium-Rhenium Alloy Phase Disgrems

"Phase Diagrams of Rhenium Alloyed With Metals of the Platimm .
Group (Rhodium, Palladium, and Iridimm}," by M. A. Tylkina,

I. A. Tsyganova, and Ye. M. Savitskiy; Moscow, Zhurnal Ne-
organicheskoy Khimii, Vol 7, No 8, Aug 62, pp 1917-1927

Much interesi is being shown in the use of rhenium alioys as
corrosion and oxidation resistence materials which possess special
electrical properties necessery in instrument making.

The purpose of this research work was the construction of Re«Rh,
Re-Ir, and Re-Pd phase diagrems and the esteblishment of basic rwles
for the reactions of rhenium with these elements of the pletinum
group. Data for diagram construction consisted of hardness messure-
ments, melting points, and mieroscople and X-ray analyses.
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Ench of the three systems contains a peritectic isotherm, and it
was noted that the greater the difference in melting points of the
two pure elements the lower the peritectic transformation temperature
and greater extent of the two-phase region. It was also noted that

the solubility of rhenium in metals and vice-versa decreases with in-
creasing atomic mwmher of the sclutc mctial.
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Powier Metallurgy

41. Boron Nitride Refractory

"Refraclory on & Burun Nibride Bawe," by . V. Samsonov, Tu. N.
Semenov, and P. Ya. Borodulin, Inatitute of Powder Mstallurgy
and Special Alloys, Acsdemy of Sciences Ukreinlan SSR; Moscow,

Ogneupory. Mo 7, 1962, pp 332-336

A technology for manufacturing & boron nltride refractery based on
the nitriding of boron carbide powder 1is described. A product contain-
ing 82-83% boron nitride and 17-18% graphite with a porcsity of 18-22%
is formed after 2-3 hr at 1,800-1,9007 (' The compressive strength of
this peterial at 20° ¢ 1s 1,000 kg/cem®, end the band strength, 200-230
kg/em®. The coefficisnt of thermal expaunslon in the temperature in-
terval of 620-1,070° C 1e 3.92 x 10“sa The material beging 1o oxidize
slowly only at temperatursr In excass of 1.000° U. It can be easily
drilled, machined and atorized. Recommendied industrial applications
are for linings of aluminum electrolyzers, Jackets of thermcwouples,
and the manufacture ~f high-purtty metals ard alloys for semiconductors
and also for items of construction cperating in highly aggressive
fused media.

L2, Formation of Hafnium Carbides

"Conditions for the Formation of Mafrium Suepide by Heluciion
of HfO, With Carbon," by V. N. Zh~lsrkir. 7. S. Kutsev, snd
B. F. Ormont; Mosccw Zhurnal N» zgor: nesk y Khimli, Vo1 7,
No 8, Aug 62, pp 1762-176k

Relationahip of HfU ecomposition to 77 Limpparsture soud presgure in
the bivariant region ¢f the HF..C.Q zyptem waz iunvactigetsd. Conditions
for the formation ~f HEC were frund +2 be fu “he 1m700-2,600°K interval
at 20-1,000 mm Hg with the carbon crotagt sioaer ¢ the gtolchicmetric
compcsition in the 2,100.2 ,600° ¥ range mrd 20=700 mm Hg intsrval. A
temperatg.re of 2,200°K range and 20-700 mn Hg iwmi«rwval. A temperature
of 2,2007K waz found to be sufficient feir *he formetlon of an oxygen-
free carbide and 1s independent of the O ressure 71y tha 20-T700 m
Hg interval). Temparatures sbove 2,3007K wri pr-osure changss et
these conditions shew no significant effe:t un tte carbids composition.
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k3. Production of Electrolytic Tantelum, Niobivm end Their Alloys

"Production of Electrolytic Tantalum, Niobdum, and Their Alloys,"
by V. I. Konstantinov and V. M. Amosov; Moscow; Tsvetnyye
Metally, No 8, Aug 62, pp T2-~76

Processes in the industrial production of tantalum and niobium and
their alloys in powder form by electrolysis and the treatment of these
powders with respect to their final destination are described. Pen-
toxides of tantalum and nicbium and their mixtures containing up to
0.4-0.5% T4 and up to 0.2% Si, in the case of niobium pentoxide alone,
gerve as the initial raw materials. It is established that alloys of
tungsten and molybdenum cah also.be produced by this method either
individually or with tantalum and niobium. The majority of material
presented 1s based on literature of Soviet origin.

LY, Reduction of Nickel and Cobalt Hydroxides

"Autoclave Reduction of Nickel and Cebalt Hydroxides With
Hydrogen," by G. N. Dobrokhotov, N. I. Onuchkina, and

Z. L. Ratner; Moscow, Tsvetnyye Metally, No 8, Aug 62,

Pp bh-49

Results are given of varinus tests conducted on the reduction of
nickel and cobalt hydroxides in an autcoclave with hydrogen. Optimum
conditions are estmsblished to be at a temperature of 200-250° C and a
hydrogen pertial pressure of 20-30 atm for a period of 1,0-1.5 hr.
Powders obtained under these conditions are highly dispersed and have
high catalytic and low cementing activities,

L5, Wettability of Aluminum Oxide and Cerbides by Metals of the Iron
Group

"Certain Data on the Wettabllity of Aluminum Oxide and Carbides
by Metals of the Iron Greoup,"” by V. I. Tumanov, V. F. Funke,

and L. I. Belen'kaya, Scilentific~Regeasrch Institute of Hard
Alloys; Moscow, Zhurnsel Fizicheskoy Khimii, Vol 36, No 7, Jul 62,
PP 15T4=15TT

The surface tension, angle of contact, work of adhesicn, and intepr-
phase iension of Ni-Mo and Co-W slloys on the solild surface of 0, sare
eetermined. It is shown that additions of tungsten and molybdenum In
quantitien up to 10% by stemic weight increase the wettability of 03
by nickel and tungsten. Incomplete wetting is observed in the case
of TiC and nmickel. It is estsblished that two-phase compositions of the
WC-TiC system having structurally fres WC sre wetted more easily by
nickel than & WC-TiC s2lid solution.
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L6, Activity Product of Hafnium Hydroxide

"A Photocclorimetric Msthod for Detarmining the I at Waich
Solution Begins and Calculating the Activity Product of Hafi-
nun Hydroxide," by P. N. Kovalenko and XK. N. Bagdasarcv; Moscow;

Zhurnal Neorganicheskoy Khimii, Vol T, No 8, Aug 62, pp 1765~
1768

Knowing the pH at which solutlon begins is of conslderabls importance
in controlling lsaching and purification processes of metal salts. Hafhium
oxide 18, for all practicsl porposes, inesluble in acids and bases, and
treating the dicxide is o fima-consuming yrocess which defeats the pur-~
pose of finding a rapid chemical methed fr determining the initisl pH.
It was found that hafnium will react with the crganic reagent "stil?
baze” to form a cemplex which is stable frr spproximatsly 7 days. The
resulting soluticn was weed to measure tha pH photometrically, after
wvhich the solubility product and sctivity predust of hafnium hydroxide
were determined. This activity product for the hydrexide wes found to
be 3.7 x 10752 af, 20°C.

hTe. Activity Pr.du.. of Samerjem Hydr xide

"Detarminatirn of tha pH &t Which 801 iticn Begins and the
A¢tivity Product <f Samartas Hyiesxids by vhs $ilorimetedc
Metyod," by P. N. Kovwlenks ant K N, Bagdaraz:v: Mogow,
Zhurnpal Nrcrganicheskoy Knimii, Yol 7, ¥ 8, Aug 62, pp 1769~
1775

The: problam <f prazsms ragtarch 12 the tsaemingt Siu f the pH at
whiszh selation baging wnd presipitaticrn ~nd: £ ¢ ~amor Lom hydeoxide.
This was carrisd ~ut by photicicrimitric mesmareamants -f the pH Af
8 buffered samarium hydroxidecaltzario S-wpter solutisn sni 2dbssquent
caleulstisce of the sumag Lum hydr cxids activicy pecduct, whizh ez
found to be 0.630 x 107€J0 gt 20™I. The Anflusn.ue of £ weign iens
the initisl pH »nd thair r-movel in the pressnt f frreaign aglis gere
also studied.
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47b. Dissociation of Cerium Subgroup Citrates

"Thermographic Study of the Dissociation of Citrates of the
Cerium Subgroup," by M. N. Ambrozhiy and Ye. F. Iuchnikova;
Moscow, Zhurnsl Neorganicheskoy Khimii, Vol 7, No 8, Aug 62,
pp 1874-1879

A thermographic study was made of the processes involved and pro-
ducts formed in the dissociation of lanthanum, cerium, praseodymium,
neodymium, and samarium citrates. It was found that the yrocess -
ceeds in three stages: (1) removal of water of crystallization, ?2)
fromation of the sesquioxide which is immediately (3) oxidized to
the dioxide. The final yroducts of the process were found to be the
corresponding oxide of the rare earth element involved.

L48. Extraction of Rare-Earth Phenanthroline Salicylates

"A Study of Phenanthroline Rare~Earth Element Complexes in Solu~
tion," by L. I. Kononenko and N. S. Poluektov; Moscow, Zhurnal
Neorganicheskoy Khimmii, Vol 7, No 8, Aug 62, pp 1869-18T73

A discussion is presented on the formation of rare-earth-element
(N4, Ho, and Er in this case) chlorides with phenanthroline in water
solution into complexes and the extraction of salicylates from ternery
complexes of rare-sarth~element (Pr, Nd, Ho, and Erbs chlorides and
phenanthroline with benzene. A study of the adsorption spectra es-
tablished that the complexes are made up of one atom of métal to two
molecules of phenantiroline %th the probable formula, in the case of
holmium, [Ho %c Hg Ny )Jo 173, It was slso concluded that the tere
nery complex ex%%acged w:\.%h benzene of a neodymium complex was a
meodymiun diphenanthroline salicylate with & probable formula: [Nd.
2F] [CgzH(OH) C00]3, where F is the phenanthroline molecule.

49, Intermoliculer Reactions in the Gellium~Tellurium System

"Investigating the Reactiocns Between Gallium and Telluriun
in a Molten State,"” by S. N. Chizhevsksya and V. M. Glazov;

Moscow, Zhurnal Neorganicheskoy Khimii, Vol 7, No 8, Aug 62,
PP 1933-1937

This work consisted of studying certain structure-sensitlve physie-
cal-chemicel properties of gallium terrurides and on the basis of this

study helping to explain the nature of similar alloys in the liquid
state.
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By means of conductivity and viscosity measurements at 825, 900,
1,000, and 1,100°C of various Ga-Te compositions, it wes possible to
deduce that an alloy of eutectic composition in the uo.'l'e-Ga.a!l.'e system
can be distinguished by the develoyment of chemical microhanogéneity
with mlcrovolumes enriched with either an GaTe or Ga,Te;-type compound.
With this information, it was then nossible to construct a Ga-Ta phass
diagram to glve an adequate representation of the behavior of gallium
tellurides and the intermolecular reacttons occuring in the Ga-Te sys-
tem in a liquid state. '

50. liquid-Vapor Equilibrium in the Sulfur-Selenium System

"Liquid-Vapor Equilibrium in the Sulfur-Selenium System,"
by G. G. Devyatykh, A. I. Odnosevtsev, and V. A. Umnilin;

Moscov, Zhurnal Neorganicheskoy Khimii, Vol 7, No 8,
Aug 62, pp 1928-1932

A number of authors have studied the liquid~vapor equilibrium in
the sulfur-selenium system, but the data obtained have been quite in-
consistent. This experiment was conducted to measure the distribution
of selenium between the liquid and vepor rhase and {0 measure the tem=
perature relationship of the saturated vapor pressure of selenium-sule-
fur solutions.

In the course of the experiment, it was found that seleniumn de~
viates positively and sulfur, negatively, frcm Raoult's law. One physical
reason used to explain these deviations 18 the possible incorrect tem~
perature measurements of the bolling sulfur-selenium mixture. Ancther
reason, which 18 inherent to the system, is the formation of sulfure
gelenium molecular mixture.

51. Method for Preperation of FPrase un and Ne ium Sulfides

"Preparation of Praseodymium and Neodymium Sulfides,"” by G. V.
Samsonov and 8. V. Radzikovskeya, Institute of Powder Metal-
lurgy and Speciel Alloys, Academy of Sciences Ukrainian SSR;

Kiev, Ukreinskiy Khimicheskiy Zhurnal, Vol 28, No 4, 1962,
P uhu= P

The properties of rere-esrth-metal sulfides are interesting from
the standpoint of their refractory and semiconductor properties. In
the present work, a method 1s presented for the preparation of praseo-
dymium and neodymium sulfides. According to this method, hydrogen
sulfide is passed over portions of Pr.0,, and Nd,0, at 0.2 liter/minute
at 1,000°-1,100° for 2-3 hours. The geHﬂ.ting sesjuisulfides contain
insignificant quantities of oxysulfides. The sesquisulfides are then
treated with the oxides and carbon in stoichimetric quantities to give
the monosulfides.
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52. Methed for Preparing Pure Indium

"Studying the Process for the Purification of Indium by Elec-
trolysis With Mercury Electrodes," by P. P. Tsyb and V. I.
Mal!tsev; Moscow, Zhurnal Prikladnoy Khimii, Vol 35, No 7,

Jul 62, pr 15A5-1570

Purification of indium is very difficult owing to the fact that there
are 15-20 various components 0 be rempved, some of which must not exceed
1 X 10 =5 percent in the purified melt. Since the elements have different
physical and chemical properties, it becomes difficult to select conditions
for purifying the metal from all microimpurities using a minimum number
of operations.

The purpose of the present work was to determine the possibility of
obtaining pure indium by electrolysis with mercury electrodes, using
a multistage electrilyzer. The potentials were determined at which elec-
trolytic decompsition of indium, thallium, and cadlium analgtams in
various electrolytes takes place. It was established that the presence
of potassium ilodine in the electrolyte in the cases of cadmium and thallium
causes the potentiasl to become more negative, while the potential of in-~
dium remains unchanged. This facilitates separation of cadmium and thal-
lium from indium. The results show that indium may be purified of all
possible impurities in one operation by electrolysis with mercury elec~
trodes in a three-stage electrolyzer with potessium lédine. The resulting
indium has & purity of $9.9993-99.9998 percent.
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52, Neodymium Chloride-Alpha Alanine Reactions

"Reactions of Neodymium Chloride With Alphs-Alanine,” by 0. Ye.
Zvyagintsev and Ye. V. Qoncharov; Moscow, Zhurnal Neogenicheskoy
Khimii, Vol 7, No 8, Aug 62, pp 1892-1901

The purpose, procedure, and extent of this research is analogous to
"Reactions of Neodymium Chloride With Glyeine" (see following item), In
this work, alpha-alanine is used ingtead of glycine. The formation neo-
dymium hydroxyalaninate 1s thought to occur in solutions with a pH of 8.0
and greater. Co unda NdCl, . AnH . 4H,0, NaCl,  3AnE . 38,0, /[ Nd(An)/
c, . 0, and Nd.(An) Eﬁo were aep@rated or the f.irst time in &
free state and investigated by miasuring their molar conductivity and by
eryoscopic and thermographic methods. (The following is a translation of
two consecutive items in the conclusions.) "Complex compounds of alpha-
alanine and neodymium chloride formed in solution are less stable than the
corresponding complex glycinate compounds. A study of the thermal proper-
ties of the crystalline compounds shows a better stability of alpha-alanin-
ate compounds in comparison with the corresponding complex glycinate com-
pounds., Cmnplexes Nd013 3G1lH . 3320 vhere GlH is the glycinaie molecule
and N4Cl . 3820 sppear to be“exceptions.”

54, Neodymium Chloride-Glycine Reactions

"Reactions of Neodymium Chloride With Glycine," by 0. Ye.

Zvyagintsev and Ye. V. Goncharov; Moscow, Zhurnal Neorgani.-

cheskoy Khimii, Vol 7, No 8, Aug 62, pp 16880-1891

The goal of this work was to investigate fully the reactions of rare-
earth elements with amino acids with a specific idee of reacting neodymium
chloride with glycine. Data from the reactions consisted of measuring the
pH, specific electrical conductivity, and optical density of various sol-
utions while increasing akalinity of the solutions in stages. No reactions
were observed in dilute solutions. Only in highly concentrated solutions
were crystals precipitated. The mechanism of the reactions is apparently
due to the high akalinity which causes the glycine to become reactive with
respect to the neodymium cation and is manifested by the appearance of the
NHoCHpC00-1 ion. Formation of the neodymium hydroxyglycinates is believed
to occur at a pH of 8.0-9.0. For the first time, compounds with the follow-
ing composition were obtained: NACl BNHQCHQCOOH 38,0, /] Nd(NH,CExC00)
(Ho0)y_fClp . HYO, and (Nd(NHgCHQCOO§ 3H,0.
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55. New Process for Recovery of Tellurium and Selenium From Sulfuric Acid

Sludge

"Extraction of Selenium and Tellurium From Sulfuric Acid Sludge
by the Method of Chlorination in a Nonaqueous Medium," by

G. Kh, Efendiyev snd R. A. Alckperov, Institute of Chemistry;
Baku, Dokl Akademii Nauk Azerbaydzhanskoy SSR, Vol 18, No §,
1962, pp 15-20

Pyrite ores used for the production of sulfuric acid contain consider-
able queantities of selenium and tellurium in the form of oxides. During
the process, these oxides pass on along with the sulfur dioxide and are
deposited in various parts of the gas purifying system, thereby forming
sludges rich in these elements. It has been established that these ele-
ments exist in the sludges predominantly In the free state.

Several methods exist for the extraction of selenlium from gludges,
and some of them have been applied lndustrially. In aqueous medium,
selenium is oxidized with hypochlorous acid and not chlorine, Both
selenous and selenic acids are formed. The latter interferes with com-
plete separation of selenium by reduction,

In the present work, & scheme was devised for the aimultaneous sep-
aration of selenium and tellurium which lacks the above disadvantags.
According to this method, the sludge is suspended in cerbon tetrachloride
and chlorinated in the absence of water. The resulting selenium and
tellurium tetrachlorides are crystelline substances which are insoluble
in carbon tetrachloride and are readlly separated.

56. Solid Stete Solubllity of Neodymium and Cerium in Magnesium

"Solubility of Neodymium and Cerium in Maguesium in the Solid
State," by L. L. Rokblin; Moscow, Izvestiya Akademii Nauk SSSR,
Otdeleniye Tekhnicheskihh Nauk, Metallurglya I Toplivo, No 2,
Mar/Apr 62, pp 120-130

The solubility of neodymium and cerium in magnesium was investigated
by measuring the resistivity of various couposzitions of the two elements
in magnesium at various temperatures in the solid state and making chemi-
cal analyses on the quenched samples. Results of the experiment are shown
below: ’
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Element % Solubility (by weight) at Temperature ©°C

' 200 300 koo 290 340 38 I*
N4 0.08 0,16 0.70 2,20  3.20 - 3.6
Ce 0.0k 0.06 0.08 0.26 0.38 0.6k 0,7h»

#7 is temperature of the eutectic composition which is 5220C for N4 -
and 590°C for Ce. Both the temperatures and solubility percent at the
eutectic point were determined by extrapolation of the solubility curves
and the curves formed by noting the absence and presence of grain bound-
ary fusion.

57. Study of the Scandium Oxide-Silicon Oxide System

"Phase Diagram of the Scandium Oxide-Silicon Oxide Binary System,"
by N. A. Toropov and V. A. Vasil'yeva; Moscow, Zhurnal Neorgani-
cheskoy Khimii, Vol 7, No 8, Aug 62, pp 1938-19%5

This work was carried out to investigate the Scp03-S10y system and
datarmine the existance of any and all compounds tormea. X-ray analysis
and micorophotograph studies revealed that the system contains two com-
pounds, three evtectic points, and & wide region consisting of two im-
miscible liquids. '

Scandium silicate, by virtue of its stoichiometric composition, high
melting point, and tendency to segregate, is similar to silicates of the
rare~earth metals. The metastability of scandium orthosilicate can be
explained from the viewpoint that scandium is analgous to aluminum which
does not form compounds of this type.

58. Vapor Density of Hafnium Tetrachloride at High Temperatures Meesured

"Study of the Vapor Pressure of Hafnium Tetrachloride at High
Temperatures," by V. I. Tsirel'nikov, L. M. Komissarova, and
Academician V. I. Spitsym, Moscow State University; Moscow,

ggklg._gg Akademii Nauk SSSR, Vol 145, No 5, 11 Aug 62, pp 1081~
L

The vapor density of hafnium tetrachloride was measured under various
conditions using a itracer atom technique. Hafnium tetrachloride labeled
with Br16l was used. Vapor density measurements were made at various tem-
peratures from 395%to 1,0000C at 0.5, 1.0, and 1.15 atmospheres constant
pressure. Measurements were also made at various pressures between 100
and 1,240 millimeters of mercury at 398°, 4670, and 865°C constant tem-
perature. At high temperatures and low pressures, hafnium tetrachloride
vapor behaves according to ideal gas laws, within the limits of experimental
érror. Al pressures above one atmosphere and at temperatures approachliing
the sublimation point, hafnium tetrachloride vapors depart from ideal behavior.
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Uranium Compounds Research

59. Decomposition of Amonia Urenylpentafluoride to Form U,0g

"Some Physicel and Chemicel Propertics of Aumoula Uranylpenta-
fluoride," by N. P. Galkin, U. D. Veryatin, and V. I. Kexrpov;
Moscow, Zhurnsl Neorganicheskoy Khimii, Vol 7, No 8, Aug 62,
pp 2020-2022

Uranium fluoride compounds have been widely studlied and used in
uranium processes; however, some uranium compounds such as ammonia
uranylpentafluoride and ammonis uranylperoxyflucride have not been
sufficlently studied. This study involved heating samples of ammonia-
uranylpentafluoride at different rates and observing thelr endo-~ and
exothermic effects and weight loss during the heating process.

Thermogravimetric analysis showed that the pentafluoride is stable
up to 100°C. From L00Oto 600°C, the uranylfluoride exists which sub-
sequently decomposes into uranous and uranic oxide above 600°C. The
entire process of decomposition ig assumed to proceed according to
the following reaction:

(H, ) UOF, 2009, 1 UO,F, 3009, UOsF, 0%, 11500

60. Precipitation of Uranyl Phosphates

"A Study of Uranyl Phosphate Precipitation Processes,” by V. I.
Karpov and V. G. Bakhurov; Moscow, Zhurnal Neorganicheskoy
Khimii, Vol 7, No 8, Aug 62, pp 1842-18L5

Purpose of the present work was +o study the mechanisms involved in
the formation of uranyl phosphates and to explain the interrelationship
of uranyl phosphates in an ionie solution in order to draw certain con-
clusions about the genesis of natural uranyl phosphetes. Titration
experiments showed that the formation of uranyl phosphates was a function
of the tltration reagent and its pH. Comparions were made on natural
and synthetic uranyl phosphates.
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61. Properties of Uranyl Phosphates

"Investigation of Some Physicel and Chemical Properties of
Uranyl Phosphates,” by V. I. Kerpov and Ts. L. Ambartsumyan;
Moscow, Zhurnal Neorganicheskoy Khimii, Vol 7, No 8, Aug 62,
pp 1838-18L1

The physical and chemical properties of four wrany! phosphates
[ ¥8yU0p 300, NaUO,PO, .3H,0, UORHPO, . 4Ep0, and (U02) 3(P0y,), +6H0]
were investigated by a study of thermographic and thermog:e.vime%ric
curves, luminescense, color, and photomierographs. It was found that
these particular phoshates possess & number of characteristic proper-
ties which can be utilized for qualitative analyses.

62, Three-Phase Seperation of Uranium Oxide

"Three-Phasc Separation in the UO,(NO, gr,o -DAMFK (Diiso-
amylmethylphosphonate )-Kerosene Syste ;f)n thg esence of Oxalic
Aclds," by K. P, Lunichkina, N. S. Povitskiy, and A. S. Solovkin;
Moscow, Zhurnal Neorganicheskoy Khimii, Vol 7, No 8, Aug 62,
pp 2019-2020

Tt has been proven that in the UOy(NO,)~-HNO.-H,0-DAMFK -Keroser.
aystem the formation of a third phase is ngt d.epeﬁdent on the uranyl
nitrnte concentration in the equilibrium water solution. The purpose
of the present work was to determine the composition of the compourd(s)
extracted into the third phase.

Analysis of the third phase showed it to contein 19.9% UO,, 5.5%
NO3, 5. 8% Cn0),, 52.8% DAMFK, and 0.4% water, which are in & ratio of
(water negligible) 1:1.2:0.89:7.6k4, respectively. From the ratio it
is evident that tre composition of the third phase corresponds to the
empirical formule H/ U0, (NOy ){(€0,)_ - n DAMFX.

Miscellaneous

63. Assembly of a Continuous "Tube-Growing" Machine Nearing Completion

"Continuous Tube Casting Method";Moscow, Pravda, 7 Sep 62, p 1

Assembly of a continuous "tube-growing" machine is claimed to he near-~
ing completion at the Mogilev Plant imeni Myasnikov. The operating principls
of this machine consistis basically of pulling & continuously crystallizing
shell from a water-cooled crystallizer in which the level of molten metal
is maintained automatically at a predetermived level. Tubes are pulled at
rates up to 30 m/hr. No other details are given.
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64. Biblioprephy on Crystellogrephy

"Internationel Union for Crystellography. Commission for
Crystal Structure Data. A List of Works for 1959 Containing
New Data About Crystal Structures"; Moscow, Zhurnal Strukturnoy
Khimii, Vol 3, No 4, Jul/Aug 62, pp 501-512

This bibliography contains 478 references on the crystallography of

metol and alloy sysoteins, of which 120 wre USSR publications.

65. Diffusion of Semiconductor Impurities Studied

Methods for Evaluatlng the Coefficients of Dif fusion of
Impurities in Molten Semiconductor Silicon," by B. M.
Turovskiy, Inatitute of the Rare-Metal Industry; Mescow,
Zhurnal Fizicheskoy Khimii, Vol 36, No 8, Aug 62, pp 1815-
1613

Formulas are derived for calculating the coefficients of diffusion
of impurities in mplten semiconductor silicon. The diffusion coefficients
for aluminum, phosphorug, and arseni~ in molten silicon are, respectively,
2.28 X 1072, 2.31 X 107%, and 2,36 X 10”*cm?/sec. These values may be
used for calculating the effective coefficlents of distribution of these
impurities in silicon under any process conditions for growing crystals.
Methods are developed which may be used to eveluate the coefficlents of
diffusion of impurities in other semiconductors and pure metals.

66. East German Plasma Torch

"Plasma Torch"; Budapest, Nepszeru Technike, Vol 9, No 8,
Aug 62, inside front cover

At the request of the Nuclear Research Institute of Berlinm,
Profegsor von Ardenne and his colleagues developed a simple, emcy-
to~handle plasmg torch. The plasma flame has & temperature of
15,000 - 20,000¥ ¢. The new torch has many uses. In Dresden, it
i1s being used to cut thick aluminum sheet. It can be used to deposit
protective coatings of rare and refractory metels, to produce mono-
crystals and heating filaments from high-purity substances, to ‘tem-
per surfaces and for chemical synthesis.
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67. Electrodeposition of a Chromium-Molybdenim Alloy

"Investigation of the Process of Electrodepositinn of a Chrem-
ium-Molybdenum Alloy," by G. N. Tomashova and A. T. Vagramyan,
Institute of Physical Chemistry, Academy of Sciences USSR;
Moscow, Zhurnal Fizicheakar Khimii, Vel 36, Na 7, Jul A2,

PP 1445-14L9

Electrodeposition of a chromiwum-molybdenum elloy from aquectus so=
lutions of chromic mcid with additions of ammonium molybdznate and sule
fr&c acid of various concentrations at a current density of 500 milliamps/
em© and room temperature is investigated. A platinum plate was used as
the cathode and an insoluble electrode (grsphite, lead) as the anode.

The low-current effistency of the process was determined to bs connected
with the low cvervoltage of the hydrogen on this alloy. The cwave for
the dependence of the percent compositi-n of molybdenum in the alioy on
the concentration of sulfric aclid passes through a maximum which correse
ponds to 2-2.5 g/1 H,S0),.

68. Heat Treatment of Ciertain Alloys of Aluminum With Zine, Magneeium,
and Copper

"The Effect of Heat Treatment on the Properties of Alloys of
Alumimm With Zine, Magn=sium, and Cspper,”" by L. N. Nesteruvich,
Sbornik Nauchnykh Truduv. Flziks Teknicheskly Institut, Akedemii
Nauk Belorusskef SSF, No 6, 1900, pp 106-113 (from Referativnyy
Zhurnal <= Maghinuetroyeniye, No 15, Aug 62, Abstract No 158132)

A study is made of the effoct of the holling pericd (10120 min) and
heating tempersture o guesnching (440-480°C) end also the Lempereture
end duratiro of the eging perird (120, 130, and 140°C for 5-4%0 min) on

the mechanicsl proper!ies (tensile strength, elongation end H ) ef

alloys of AL with Mg (3-b%), Zn (8~10%), and Cu (1.5%). It 12 established
that In ordar % ensurs ophimas) propertles, the quenchirg tmpsvature
should be meximan; the recommended holding perisd 1s 40 min, High
strength and herdness 1z schieved by sz~ hsrdening at 130° 2 fer 15-20
min. Alloys of slumlaum with 809% Zn, 3% Mg, and 1.5% Cu hsve a tensile
strength of 75 kg/mm* sndi elongsticn of T% after traatmont wniex the
ebove~mentioned condlticns.
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69. Manufacture of Thin, High-Strength, Copper-Coated Wire

"Study of an Electrolytic Method of Making High-Strength, Thin,
Bimetallic Copper-Steel Wire," by V. Gurylev; Chelyabinsk, Trudy
Konferentsii Metiznomu Proisvodstvu, 1 1961, pp 305=308.
Pfrom Referaliviyy duwrnwl = Ruimiys, Nu 13, 10 Jul 62, Abstract
No 13K173

"It 1s eatablished that an electrolytic method can be used for the
manufacture of high-strength, thin, gopper-steel vire (diemeter of 0.15
mn and tensile strength of 220 kg/wmm=). Copper is deposited on a paten=
ted wire (blank) and then drawn to the required diemeter."

TO. _Niobiwum Chloride~Rubidium and Cesium Chloride Reactions

"Study of the Reactions Betwee, Niobium Chlorides and Rubidium and
Cesium Chlorides in Melts," by V. V. Safonov, B. G. Korghunov, and

2. N. Shevtsove; Moscow, £hurnal Neorganicheskoy Khimii, Vol 7,
No 8, Aug 62, pp 1979-1662

The study of the physical and chemical properties of niobium chlorides
and thelr melts with alkali metal chlorides has created much scientific
and practical interest which led to the purpose of the present work.'

The NbCl)~RbCl and NbCl),-CsCl systems were studied by means of cry~-
stallation curves and phese diagrams from which it was found that both
systems behave similsrly. In the NbCl,=RbCl system, the compound Rb2
NbClg is formed at 67-mole percent and has & melting point at 802°C;
an eutectic point is found at 83-mole percent RbC1-630°C. In the NbCly,
=-CsCl system, compound Cs.,NbCl, is formed at 6T-mole percent RbCl which
melts at 822°C, and the elitectic point is at 90-mole percent CsCl at
595°C, plus a phase change et 452°C from CsNbClg + - CsCl to CsMoCly + B
0=CsCl.

It was concluded thg:l'- niobium occurs in the molten stete of both
systems as the [NbClg]"< ion, but in the NbCI{so-CsCl system there is

evidence that nioblum occurs in the form of two different comples ions,
[NbC15]‘1 and [MpCLc]-2.
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Tl. Recrystallization of Nickel-Gold Alloys

"Kinetics of Recrystallization in Nickel-Gold Alloys," by
V. V. Sanedze and G. V. Gulyayev, Georgian Polytechnic

Institute imeni V. I. Lenin; Tomsk, Izvestlya Vysshikh
Uchebnykh Zavedeniy, Fizika, No 2, 1662, y» 15-20

Recrystallization processes in Ni-Au alloys containing from 2.3 to
19.5% Au by weight are examined. Curves are constructed showing the
concentration dependence of initial and final crystallization tempera-
tures and of the activation energy of initial recrystallization. It
is established that enrichment of the crystal lattice of nickel with
gold atoms increases the binding forces and elevates the initial and

final recrystallization temperatures.

T2. Review of Whisker Research
"Strength and Plastic Properties of Whisker Crystals," by I. A.

Oding and I. M. Kop'yev, Instituta Metallurgii, Akademii
Neuk SSSR, No 8, 1961, pp 252~258 (from Referati Zhurnalee
Maghinostroyeniye, No 9, May 62, Abstract No 9A91§

Literature on the history, methods of obtaining, and the mechanical
properties of metal whigkers is reviewed. Results are presented on in-
veatigations of the strength properties of iron and copper whiskers (stress-
atrain diagrams and date on the effect of the dimensions of whiskers
on thelr strength and on X-ray investigations). It 1s established that
the strength of vhiskers is near the theoretical and increases with
decreage of the dlameter and length of the whiskers.

T3. Temperature Distribution in Zone Recrystallization

"Temperature Distribution in & Rod During Zone Recrystallize--
tion Without a Crucible," by I. V. Milov, V. V. Okinshevich,

andi D. M. Skorov; Moscow, Izvestiye Akedemii Neuk SSR, Otedelw

eniye Tekhnicheskikh Nauk, Metellurgiva i Toplive, No 2, Ma.r7
Apr 62, pp 56-62

A study is mede of the power needed for zone remelting without a
crucible the relationship between the power supplied, and the width
of the zone nelted.

A mathematical method of studylng the tempersture distributlon is
discussed. A method is given for ealculating the necessary power for
a narrow melted zone. The configuration of the molten edge of the zone

is examined.
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Seminar on Titanium

Th. Third Seminar on Titanium Alloys To Be Held in 1963

"Sacond Seminar on Thecretical and Experiwential Investigations
of Titanium Alloys," by S. G. Fedotov; Moscow, Izvestiya Akm=

demii Nauk SSR, Otdeleniye Tekhnicheskikh Nauk, Metallurgl

1 Toplivo, No fi, Jul/Aug 62, pp 189-191

The Second Seminar on Theoretical and Experimental Investigations
of Titanium Alloys, organized by the laboratory of the Ghemistry of

Metal Alloys of the Imstitute of Metallurgy imeni A. A. Baykov, was
held on 9-12 March 1962 at the institute gloscov).

The article notes that the next regular seminar will be held in
March 1963,

Works of the First Seminar on the Chemistry of Titanium and New
Titanium Alloys were published in the collection Titan 1 yego splavy
(T4tanium and Its Alloys), Publishing House of the Academy of Sciences

USSR, No 7, 1962.
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Central Intelligence Agency

Washinglon DG 20505

7 September 2004

Ms. Roberta Schoen

Deputy Director for Operations
Defense Technical Information Center
7725 John J. Kingman Road

Suite 0944

Ft. Belvoir, VA 22060

Dear Ms. Schoen:

In February of this year, DTIC provided the CIA Declassification Center with a referral
list of CIA documents held in the DTIC library. This referral was a follow on to the list of
National Intelligence Surveys provided earlier in the year.

We have completed a declassification review of the “Non-NIS” referral list and include
the results of that review as Enclosure 1. Of the 220 documents identified in our declassification
database, only three are classified. These three are in the Release in Part category and may be
released to the public once specified portions of the documents are removed. Sanitization
instructions for these documents are included with Enclosure 1.

In addition to the documents addressed in Enclosure 1, 14 other documents were unable
to be identified. DTIC then provided the CDC with hard copies of these documents in April 2004
for declassification review. The results of this review are provided as Enclosure 2.

We at CIA greatly appreciate your cooperation in this matter. Should you have any
questions concerning this letter and for coordination of any further developments, please contact
Donald Black of this office at (703) 613-1415.

Sincerely,

-y \&\'\QVQ 33}(CL CSal )GgL
Sergio N. Alcivar
Chief, CIA Declassification Center,

Declassification Review and Referral
Branch

Enclosures:
1. Declassification Review of CIA Documents at DTIC (with sanitization
instructions for 3 documents)
2. Declassification Status of CIA Documents (hard copy) Referred by DTIC (with
review processing sheets for each document)
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