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2.nzccticjcer3 ari' i~erbicides

1. ::,fccet of C-:c-annphcz:11hcovro Tn.-ccticidces on Plant 1Eespiration

U!

"T'he ý'•Tcct of O,.y,,-no,.phosphorus inzecticiders on the R:,spir-
ztion '-'ate of the Cotton Plant,, " by T. V. Bobyreva,
Inctitute of ZooloL~r and Parnsitology, Acadenry of Sciences
Uzbek 7:S1; osow, 7iz:Lol. Giya Ratn, Vol 9, NTo 6,
"1062, pp (3 J (h0

A study owas•,:zdc of -t'-he effects of various concentrations of mer-
"captophos and •,.:ctohyLO-rcaptophos on the rate of respiration of cotton
plant lccto:s. -.cspiration was determined with a WarburG apparatus in
units of iicroliters o oxyGen absorbed per hour by- one gran of cotton
leaves.

The A -L r 110w thnat sayin3 vith both .-.ercaptophos and mcthiylme-
Uzbeto La z inc o-Fnti-tiono of 0.05 pcrcent and 0.2 percent causes

ntijulation of r'espiration. In the case of the 0.2 percent concentra-
tion, the intcn:ity ol'-rcopisation first bcofe inhibited, after which
it bcccxne 7aoir stiraulatcd cnd had a longer lasting; effect than in -the
cans of the lover concentration. Es erincnts conducted with a 1.2

hercent concentration show that inhrlibition takes place durindg, the first
1.5-3 hours., after o hich there is a 200-percent increase in respiration
after 5 hours. Pespiration then decreases, and after 5 days it be-
con~es considerably less than that of the untreated cn-trol plant.

The results of the investigation show that cotton plant intoxica-
tion wirth orCganophosphorus insecticides such as mercaptophnoo and

t hybercaptophos results in profound chanses in the physiological
and biochemical status of the plants. The exitent of this change depends
on the concentration and physiological stat e s,: thý plant. It vas
concluded that iRtoxication of cotton plants with tercaptophos and
e.ethylosercaptophos in concentrations reconatcnded for protection against
plant pests stimulates the life activities of thhe cotton plant.

Best Available Copy
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?.V aides of Tetr-.thionic Acid 3~ynthesized

"Fror.. the ?.cld of Organic Insectofungicides LXVII. Prepara-
tion of Salts of Tetrathionic Acid With Aromatic XAnines, "
by i1. !:. I:el'nil.ov and P. P. Trunov, Scientific Institute
for Fertilizers and insectofungicides; .,oscow, Zhurnal Ob-
shchey Xhiinmii, Vol 32, No 12, Dec 62, pp 4015-1(

The authors recent!y discovered that calcium tetrathionate is an
effective funicide against povder-j mildew. It, therefore, seemed
interesting to synthesize and study the fungicidal properties of salts
of tetrathionic acid and various organic .Ta"ines, since such salts are
expected to be even more active against phytopathogenic fungi.
Twelve various aA.dnes were treated with tetrathionic acid and the
corresponding arides obtained. The majority of the co,/pounds were
white crystals, irDderately soluble in water, and poorly soluble in
hydrophobic organic solvents. The salts were stabel and did not de-
compose during storage and !'-ild heating.

3. New I.:ethod for Preparing Aryldialk!l Carbamides

"Herbicides and Plant Growth Regulators 'M•'VIIY. -New !'ethod
for Preparing Aryldialky Carbamides," by M. i1. Mel'nikov,
K. D. Shvetsova-Skilovskaya, and D. I. Levedeva, Ecientific
Institute for Fertilizers and Insectofungicides; Moscow,
Zhurnal Obshchey Khimii, Vol 32, No 12, Dec 62, pP 3957-3959

Aryldialkyl carbarlides and other urea derivatives have been widely
used in recent years as weed killers. The aryldialkyl carbamides are
normally obtained by reaction of arylisocya, .tes with dialkylamines.
A major disadvantage of this method for preparing aryldialkyl carbamides
is the necessity of using phosgene to synthesize the arylisocyanates.

7n .LThe present work, The ilofft-an reaction was used to synthesize
aryldialkyl carbajrzdes. Aryldialkyl carbaniide yields of 20-60 percent
wer obtained.
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",ethod of r:ýcpnrin T nzecticilal For-ulations, " by 1. T
Tilichen,:o andl T. '.. TDoi anyt'`, UgR Author's Certificate
11o 1111:342, Piled 2 Jun 62 (fro:.i ýeferativnzf Zhurnal --

::hiii, To 2h, 25 Dec 62, Abstract io 2 F522, bt A.

"Insecticidles cc-ntnining hctc-rocyclic cor.pounds with a nitrogen
ato: in one rincg are prepared by treating poly,•nethylenepo1ycyclohexanone
(:) with for. a: :ide (ii) or c coniu. acetate 'III) in ,lacial acetic
acid. A ':ixture of 20 grcz:,s of polyh-etone (I) and 140 grams of (IT)
are hected at 130-1COOC for 17-18 hours, cooled and treated with 20
pcrccnt soditu:: hydroxide, and heated again. The resulting precipitate
is filtered, washed, and dried in air. 'The yield is 17.5-13.4 gram.
ic-, reaction :.zy be accelerated if (I) plus (II) are heated in .1. 1:1
.ixture of Cj1acial acetic acid and fornic acid. A rixture of 20 gra=s

of (I), 250 Zra~s of (III), and 270 :I of glacial acetic acid are
heated for 2.5 hours at 130-1350 C, and after similar treatment, 16
-raxs of reaction prodct are obtained. The resulting insecticides

are effective in concentrations of about 5 percent in combating house-
flies and leaf bTwfs."

5. Outdoor Aerosol Generator

"Aerosol Gererator"; Budapest, Ilepszeru Technika, Vol XI, No 9,
sep 62, p 231

Soviet engineers constructed an aerosol generator which serves
agriculture by spraying forests and gardens. U'hen mounted on a trac-
4-or, the generator, the AG-UD 2, can spray an area 200 meters wvide with
various atomized che,-lical substances.

[The source contains a clear photograph of the aerosol generator.]

6. "arioz:c .c--nou• Chemicals Being Produced in .Rubezhnoye

"'2inok' 7s J1ot- Alnoe"; Kiev, Pravda Uf:rainy, 9 Jan 63, p 1

The article discusses three poisonous chem:icals prcduced in N-ube-
zhnoye. Me first is "Dinok," a compound used successfully against scale
insects, psyll-a, and nphids. The second, "',anu," is sprayed on apple
and pear trees viiile the fruit is maturing to ensure that it does not
fall before the har-est, the third, pentachlorophenolate, is a weed-
hiller used in .:ustard, castor bean, and coriander cultivation.

3
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'Y. 11e\i :t,,tioylnary Fueling Station for Yixing Ferbilizer Solutions

"1,:•-10 Will 3,e in Production in 1973"; Kishinev, Sovetoha.n
:'oldaviya, 3 Jc.n 63, P 1

SZS-10 (stationary fueling station with v. capacity of 10 tons per
hour) in s. new devine for preparing fertilizer solutions used in spray-
ing v'ne-yards and orchards. It is used ra.inly for nreparing Bordeaux
r.•ixture but can also be used to prepare ,ineral fertilizer solutions.
Experinental tiodels were prepared by the experimental factory of the

ntoe Sepcial Design Bureau of the soovarl1doz. Production will begin
this year.

I :edical Chei iotl7

3. 2aut Germans Producing Atropine

"Pioposals for Inclusion in the Genn.n Phacrr.copeia," by
I. Poetbke and S. Deckert; Berlin, Die Phaisyiazie, No 12,
Dec 62, pp 735-744

At least one in a series of three articles dealing with tests
of selected pharmaceuticals, conducted by the institute of Pharmacy
:.nr Food Chemistry (Institut fure Phar.azie und lebensrittelcheie)
o, thc FrIedrich-Schiller University in Jena, reveals that East Gor-
>-,.ny is producing atropine, although no rention is ra.nc of the scope
of its production'

In three separate articles, the authors, one of whom is the direc-
tor of the above institute, describe in detail, the procedures used in
testing atropine sulfate, homatropine hydrobroLri'Le, and scopo ruine
hydrobroride as a prerequisite for the inclusion of the drugs in the
Goeilan Pharmacopeia. The authors describe the characteristics, in-
dexes, historical developr.ment, dosage, methods used in synthesis,
tests for purity, content, and identity, and effects and indications
for use of each druG, drawing extensively on native rand foreign ptb-
lications, including nwuierous Western sources.

The cloin:,g paragraphs of each article, discussing the applica-
tion of -the drug in ophthalmology, psychiatvy, or anacsthesiolox/
also touch upon the origin of the sa!,les tested. W.hercas seiples
of scopolanine hydrobromide were said to have been obtained from West
Gei r:any (:19: of Damatadt), France (SoFIrhmx of Paris), and the

C-0 -



U7i21 (UL1111 iJCPOUT) -,i hol -tropinc liý,,robroritlc van reporLcd).:- 'ut-ained
from irungary (CHT1HO'11I of L'tidapest), the oxticle on a~tropine discloses

* that SeverVal sal Tles "of varying strenGths, produced by the VEB Arzne-
nitteiwerk. (People-owned Pharmaceuticals Plant) in Dresden," were
obtained and, that the plant also 1 :,vle available the "normi sheet conl-

* ~taining the quality stanudtr's for cvi~vopine Svlfate."

9. N1ew Ani~tubcrcuIin Alonts Ztoio

")Pcscaruch on FinDerivitivcs C':r!, SynTthesis and, s;tudy
of Antituberculin Proper-ties of ;3o;.-.e Ilydrazones of the
Pt'ran ;ei,"by A. L. -ndZhloyan, V. G. Afrihyan, A. A.
DoLhilkyan, andI j. D. Zhui~uli, Tinstitute of Fine OrGanic
Chei.izoti-, 2.cadc: y of ';ciences Arr.-enl an SOSP; Yerevan)

T~zvsti~C~alci i 1a-L' Ar.- yans!:y SSR, Vol 15, 11o 3,

A total Of 35 .0 zd-hdaee of isomeric pyridine alpha-,
beta-, a~nd gaw ,a-carbo.Vlic acids were prepared by a method previously
developedI for tho synthicsis of aldehydes and Jhetones of 4~ and 405
substittuted. fur~.uon. Thirty-six of these coiv-Io nds are described here
for the first ti- ce. Tests show that1 dlerivatives of py'ridine alphan-
',.:1 _-o: u a-carbo-xyic acids I-ave high ti-uberculosLa~ic activity. T11e

,.ot ativ c poii~ vce -benzil- and 5-p-tolyl-2-acetylfý_rcxes
iwhich o--ppresrc3. t-C.erculosis, growth in dilutions o:, 1:1,000,000 .i-Ll-
lion. Trhese preparations are being studied --ore carc fully for the
purpose of tiranoferring *them to clinical study,.

10. N ew Cardliac Glycosides Oynthesized

'Ericordine and Des(giucoericordinie -- IHew Cardiac Glycosides,"
by 1. F. >-alharevich, :. Ya. Tropp, and D. G. :olesnilzov, H~harl-
hov Scicntific-flesearch Chemidcal. Pharmaceutical Institute:
I-oscov, Dohladyr PJ~adcnii Rawc 0003, Vol ~147, 1Ho 4, 1 Dec 62,
pp h-l

A cardiac C-lzrcooide tentatively identified as a Glycoside, was
isolated C roA .1 aGrass (Erysirnu-.1 Cheirai-thoides L.). In the present
worh, an att-e: pt was iade to dleterrIne the che- .cal stureture of this
.glycoside which wras subsequently nanmed ericordine after a study of
its chertical nature.
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11. Elffects ol'igih Pressure on Arbuzov i',earrangenent Studiod

"2;tldyinLý -tho -L::Cfect of Pressure on -the Rlate of Arbuzcv's
Rleaction," ' by. G. Gonilhber-- and 1.* Z. Fe~nshteyn, In-
stitute of Or&ganic Chei;:stri irieni If. D. Zelinskiyi, Aca-
deiiiy of Sciences, U.0.21j 1,:oscow, Doklady Akzade;mii 11auk Oh
Vol. 147, Ho 3, 21. Iboy U2, pp :'Tn

A stucy wiao mado of the effects of pressure rang~ing froi.i atnios-
phoe t 12000kiigr-is per square centir.,eter on re rrangenenrt
n.aton of tricthbýI~phosphitle vriti et-hyl iodide and with isoprop-l

iodide. The iresults -show that increasing -the pressure ifrom~ a~t-r.orphenic
-to 2,000 hkJ.loLgra is per square centirictcr increares -the rate constant
for the reaction with ethyl ioililc by about 12 time:s. Experiments with
:tsoprop~rl iddeatý 12,000 kiAlo' ,ra!.s per square centimetLer show that
this reaction tCa]eG place Very, rapidly at 900 C to foni a diethyl ester
of isopropylphoophonic acid. .Acsults obtained in this worlk show that
high pressures have a profound effect on the rate of the Arbuizov reac-
-tion. .1t ~idglt even be posiEIble to succeed in overcoi.dirc spatial hiin-
drme in reactions o-A esters of phosphoric ac:id with alkyl halides
which do not take place under ordinn-ry conditions.

12. Dihex-il ý]Gter of AllyIphosph2ni Acd ythlEtiLzed

"Tesearch on Derix-ativos of :T1hosphonic and. 13hosphonous Acidr~
Jy-nthesis and Properties of Dihex~ 1 Eter o Alyph

osphonous IPid, " by A. 1. Razuinov and D. G. Liorber, Kazan
Che; .~c1-ehoo:clinstitute; 'o scoi7, Zhit' raiv Obshchcy

hi i 2 Vol 32, ibo 12, ,)cc 62ý, pp 4o63-4oCL7

The dlihc;cyl estei. of allyJlphosphoziic acid was synthesized anid
:;oi.:c of.L its reactions with1 trivalent phosphorus studied.* It was
GsIowa that the 2eac±::.c C~f~y of the phosphorus atom. in this ester is not-

2feete asOV-O jreatl as sor other hmol oJos of this series. Other- coi.-
pounds, siiviilar to the ester, were shown to0 pozssess bioJlo-Ical activity.
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13. Unoat.-urvtod Orj~anophou "horous Cornpounds Prepaxe

"Triai-llylo,:yphlosphiazos-ul.fony~aryls;," by V. 1. Shevcheniko,
V. P. Tkach, and A. V. Kirsunov, institute of Oreanic
Chemistry, Academy of Scicncos Ukrainian SSR; Moscow,
Zhurnal Obuhchcy MIEIisii Vol 3)2, To 12, Dec 62, pp 4047-
4049-

JA study shows that aodiixn ullylate reacts with trichlorophosphazo-
sulfonylaryls to form tvia-llyloxpliospha sosulfonylaryls and diallyl esters
efru loy m do~izhr acids.* These compounds arc also 1fornce

by reaction ol' triallyiphosphitc with sodium chloride salts of arenesuj.-
fonic acidIs The tr~ial] yloxy hlos~phuzozulphonylar.yls have properties
s5hiilooJ to tlimso of trialkzo;yph)os~plazocsulfionyl~aryls and other unsaturated
cou~p (une U, i * c., addition, oxidation with parmanganate, and polymeri zation
in t'i- pvczcnce of bunzoly peroxide to form solid, vitreous, clear resins
or thický oily liquids.

.Lh. iicac Lions of PhoophJinoý Studiesz

"Fi.op~rtico of Phosphine-s V. RLeactions of Phosphinco With
ChIO~orv.1minco, Sulf onc Chlorides and Ainidus," by K. A. Petrov,
V. A. Parohiina, D3. A. Orlov and G. M4. Tsypina; Ijoacow,
Zj1111v1al UOohichey Xhimii, Vol 32, Ho 1.2, Dec 62, pp 401:(-4022

A u;tuCy wais made of the ruactiona of pridwary and zccondai-y arylphosphines
with zulfvný- chloý.'ides and chloroandncs * It was shown that trimethyloiphos-
phine iucacULi with su] feno- chlotrideG and chlo.-oorines to 2 o~.- co.-ruzponding

ciiu~. 21o~c~e *Reactions of trime~thIylolphoophine, p.r.olyJldimuthy-
I ol.' oshI)Wnu, and od~ipop~y2x.i(ucthyJ.olphiospliine with diothylamine show that

al~ha-~liac ~~tyJ~hoshin~-.,,; fo--nd. Primary arormati c pIhoonhincs react
I td.l 'tJ-ra.1 ~:,Q Jaael~itiylenediaraLncs to fonrm alpl.ia-aminomoithly3:)LhOsphIines.

15. L',cactl on of Clhloropl~ienldi chiloloplhoaplhino tUith Ethlgene Oxide Studied

It,, cton of WrIde1ooh~hns~ith Cyclic Oxideo V.

Reaction of ChloropheonylcUchxlor-ooposplxine WTith EthylLene
Oxide," by Ye. L. Gefter and I. A. Ro~achuva, Scientific-
Rcocavch Inztitute of Plaotics; N*oscow, Zhr1Obhh~

lMiiiii, Vol. 3'ý2, IKo 12, Dec 62, pp 3"962-3-gr

A study wa.;~ made nf the rcuiction of chilor-opblenyldiacIOl-oTrophosphine iOth
ui;1-hylcnQ o,-:id and the convecolons of the rusultin3 di-buta, beta' -chloro-

* ethy ustev of cli~lor-opli nyl phio~sph oni c ucid.

7



-6. Du:.ivatives of Di1thiophOuThO~:LC Acid ;3ynt1e1q:'.zu(7.

"ISynthuz.t2 of Jou1itv u.C o Eotcraofi 0,0' -DiallkyJ-
Ji~huto1iojp1iO;r1oii-c !Lcidu awl ThcK;..; Inf~rared Spectra," by M.i 1.
Zaemlyamo1kiy, L. K. Kliimovskayu, V. 1. Galiboy, 13. S. Drach,
1.* V. lOurav ty(xv, anc! V. V. Tuhrix. chj, L'vov Statu ufliVcŽ.-Gity;
I~IosqCCoj, Zliurnl Obolcliey liriVol 32, flo 12, Duc 62,

Acyl d~ovivatives of' 0cn( it~iojiio;;sphoric Lxcidu wzeai pco,-pavcd. by
't*--ý: o o~vXl1 Salt , -- aL~4hi~o.hr''~1 7!-tl.t t'U

'hoidc-z o.U acrylic, imeithuorylic, and. furnaric acids. N eutral Coterz
-)rc outcd,,jn-( by addi~tion (J.' some dithiophosphoric acids to Isorrene
,I- thuc 1,2-po;;i~tion. Inrrd p(ctaa ohiow-.-O that tha v11-oonfco of t'
ac(yl grour. causes a shilft in the chavactcristic freq~uuncy of the P B

nnr! tow1a:-d thjo Wlort-w;avu. roLjiun.

.z~and Cu.1buo.tionl studi es

1','. LjtuC;y vf JShoel Wavu-iv'lLiu Front Intcucatioii

"Aau1LtiOI1 jLa(Wiz,--Aiu.i of' Shock: 1avuo Vith aFlan Fr ont,
loy V. 1. SkobcJ~kin; liu..;cow, Zhui-nul Fizichoulsoy IMiiiuii, Vol
26, 1iu 9, i~cp "2, 1), uy51~

lit tau intoraction u.i' c;um.prco3ion wavuo wiith a Jflamau front,
~n ~. .iatoi JT LL~\::-i litud.2; with 1: 2e aco.: CuhuGicaiul

.AI-1U L',........ . a vul;1.; -j In .aOclitioil -uo thu'l
iu-- ln Uu;vat:,:l. on IV ;,i ...'dv..: ut thui cont.tct "ap.* A wathunatical

2u~i~u :V1*-ivc" ",c '.* .P. A i ,cAu .- Lto±' ULO:tn1. nL. of' thu re-(
L...12JO.It )nully Lo anl trLOýLJJ ý;Lis and dloes not account

fol. t,.;: -)tiOn oi .? V~ van Iti-L, tl.cý.rnal cox(uductl-iityj, viocosity, 01- thu
'cx .. i -.:ýALtt-lm ;. inl tiu coribustion zonu.

T11 mitrmaJ. ervdit ono of combustLion, the crttical frequ.2ncy is of'
t' ) oC- of 16( - 3-0 c.>; -.rhichi conoie'.crably ýý:cced;3 t' . ob:3cri,.d
2r~ucn~yoscillations of voc!luL en-ine cbiaumbc:ý. (500-5P00cpv3). There-

£02,ra, al~sorption nay -. rcof oýC.nificanc,- Lit hi-gh fre-uuncy
()-cJ. lut -n, and. wrill i-cqvi Gpr.cial ti'catini--nt.



18. Combustion Velocities of Rcplosives Under Very High Pressures

MeRasured

"Com0bustion Velocities of Some Explosives and Their Mixtures

Under Very High Pressures," by A. F. Belyayev, A. I. Korotkovp
A. K. Parfenov, and A. A. Sulimov, Institute of Chemical
Physics, Academy of Sciences USSR; Moscow, Zhuvnal Fizicheskoy
1himmii, Vol 37, No 1, Jan 63, Ip 150-156

Combustion velocity was found to increase linearly with pressure to
4,000 atmospherecr for homogrneous explosives of a chemical compound. The
characteristic break in the velocity-pressure curve takes place consider-
ably beyond 1,000 atmospheres for simple mixtures of explosives with in-
creasinr combustion velocity. In the case of gun powder, combustion velo-
city increases only up to 2,000 atmospheres at about 6 centimeters per
second. There is no further increase in combustion velocity at least up
to 4,000 atmospheres. A very rough estimate of the combustion velocities
of various systems under detonation wave conditions shows that the differ-
ence in detonation capacity of individual systems may very will depend on
the difference In combustion velocities.

19. DBhavior of Atoms in hydroGen Flame Studied

"Study of Hydrogen Atoms in the Rarefied Zone of a Hydrogen
Flam.," by V. M. Panfilov, Institute of Chemical Kinetics and
Combustion, Siberian Department, Academy of Sciences USSR;
Moscow, Kinetika i Kataliz, Vol III, No 5, Sep/Oct 62, pp
643-650

Electron paramaGnetic resonance spectra were used to measure the
concentration of hydrogcn atoms in the rarefied zone of a hydrogen flame.
The r.lationship between the concentration of hydr'ogen atoms and the
'caction conditions was studied. Experiment results were compared with
calculated predictions obtained by analysis of the reaction kinetics of
hydrogen oxidation. It was shown that during combustion of a mixture
containing less than 80 percent hydrogen, predictions obtained from
simplified formulas which do not take into account recombination of
hydroxyl radicals at the walls Give too high values for hydrogen atom
concentrations. The reaction rate constants for recombination of
hydroxyl radicals at the wzalls urc p;esented.

9
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20. Kinetics of Hydrazine Cxidation Studied

"Kinetics of Hydrazine Oxidation With Nitric Acid in Aqueous
Solution)" by V. S. Koltunov, V. A. Nikol'skiy, and Yu. P.
Agureyev; Moscow, Kinetika I Kataliz, Vol III, No 6, Nov/Dec
62, pp 877-881

A study was made of the kinetics of hydrazine oxidation with nitric
acid in aqueous solution at 2.2-8.2 moles per liter concentration range
of nitric acid. The reaction is shown to be of first order in respect to
hydrazine and third order in respect to nitrogen. The rate constant at
970C is equal to a.7X1O05 mole "3X liter 3K minute -1. The activation
eneray was determined to be 27.2 kcal per mole. The composition of the
reaction products was determined and the stoichiometrics were established.
A possible reaction mechanism is presented and considered which includes
as intermediate products nitric acid, tetrazene, isotetrazene, and others.
The slowest stage of the reaction is apparently between N2H4 and N02+.

21. Ammonia and Hydrazine Free Radicals Studied

"The Formation and Rccombination of Radicals During Gamma
Irradiation of Solid Ammonia and Hydrazine," by V. I.
Tupikov, Vi. I. Tsivenko, S.Ya. Pshezhetskiy, A. G. Kotov,
and V. K. Milinchuh, Physical-Chemical Institute imeni L. Ya.
Karpov; Moscow, Zhurnal Fizicheskoy Khimli, Vol 37, No 1,
Jan 63, pp 138-142

A study was made of the formation of radicals and hydrazine during
gamma irradiation of solid ammonia at -1950C. A correlation was established
between the concentrations of these substances from which it follows that
under these conditions hydrazine is formed chiefly by recombination of
NH radicals. Radical formation during gama irradiation of frozen hydra-
zi~s was also studied. The steady state radical concentration is about
104 radicals per gram of hydrazine and exceeds the concentration of
radicals formed at the same irradiation does in solid ammonia by one
order. The electron paramagnetic resonnance spectra of irradiated hydra-
zine is a ginglet. During irradiation, N2H3 radicals are chiefly formed,
and to a lesser degree, NH . The relation 3 between radical formation
and radiation dose corresp~nds to the bimolecular law of radical re-
combination.

10
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22. New IHydrazul Radicals 8ynthesized

"Research on the Chemistry of Free Radicals of the Hydrazine
Series VIII. Synthesis of Alpha, Alpha-Diphenyl-Beta-2,6-
Dinitro-4-Sulfophenylhydrazyl and Alpha, Alpha-Diphenyl-Beta-
2.1[-Dinitro-6-Sulfophenylhydrazyl," by 11. A. Ikrrina and It. 0.
M.atevosyan, Ural Polytechnic Institute imeni S. M. Kirov;
Moocow, Diurnal Obahchuy I0rimii, Vol 32, No 12, Dec 62
93p 952-3957

Th71 abovu-nciQud hydruzy] r'adicals weure 3ynthesizedcl for the first
time to clarify tlhe role of Lu1btituunta in the beta-1.i)nyl r'ind on the
o tc.6ility of liphionylpicrylhytdrazyl vadicals. The results show that the
ot'_bility of hydraiyl .-adicals increases as the Zroup on the orthocarbon
at.,:) of the beta-phenyl r'inS becomes more negative.

Radiation Chemistry

23. Use of Froths To Enrich radloactive Cesium Solutions

"Enrichment of Radioactive Cesium Solutions With 1'roths,"
by L. D. S1:rylev and V. V. Puslharev, Urals Polytechnic"
Institute iouni S. 1•. Xiirov; -ozcow, Kolloidnyy Diurnal,
Vol 24, :1o 6, :lov/Duc 62, pp 738-741

HiChly .nsoluble, mixed, huawv metal ferrocyanides formed in the
reaction of heavy metal salts were found to be good sorbents of radio-
active cesium. An essential shor'tcooing of such compounds is their ease
of ncptization by cxcess precipitation of potassium ferrocyanide ions,
thereby making it impossible to jcparatc the solid and liquid phases by
o±'diimry methods of filtration, ccntvifugin3, or settling.

Yor the above rcasons, the usc o. froths was advocated by the authors
for ex:tracting mixed fer'ocyanides which would allow not only precipitates,
but also colloids to be renovud frcm the solution. The use of froths makes
it possible to extract 97-99',' of ceoium-134 in a solution containing
ferrocyanide ions.

11
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24, Various Mothods of PuNriDfng and Separating Thorium From OtherElements

"Use of Salicylic Acid for the Purification and Separation of
Thorium," by A. V. Nikolayev, Z. G. Rumyuntseva, and V. B.
Levin, InLtitute of Inorganic Chemistry, Siberian Department,
Academy of Sciences USSR; NMvosibirsk, Izvestiya Sibirikopo
Otdeleniya Akademli i Nauk SSSR, i1o 9 1962, pp 39-45

From studies on the scparation of thorium with salicylic acid, it
was shown that thorium can be quantitatively determined in the presence
of a number of elements (A1,Ca, M.G, lin, Pb, Ni, Cu, and Cr). The pre-
sence of trivalent iron hinders the process.

Thorium can also be separated from uranium with salicylic acid
if the pH of the solution is 4-5. Further tests showed that thorium
can be separated from a solution containing all the above-mentioned
elements, including uranium, by precipitation with salicylic acid. If
the solution contains lanthanum, it will be simultaneously precipitated
with thc thorium at the indicated pH, but at p11-3.3, lanthanum does not
precipitate and the thorium can be separated.

Thorium can be sopaiated from uranium with salicylic acid without
filtration by using ether. The uranium salicylate is insoluble in ether
and remains in the aoueous phase.

Another investigation was the separation of thorium from rare-carth
metals as a salicylate by using acetone. Since both lanthanum and cerium
salicylates were found to be insoluble in acetone, it was assumed that
all eare-earth metals would b. insoluble. Consequently, not only a
chemically pure, but also a radciochomically pure thori=.• can be obtained.

25. Euclear Charge Distribution of Fission Products With Atomic No - 139

"Determination of the Individual Isobaric Products Nlith an Atomic
Number of 139 by the Fission of Uranium With Neutrons at an Energy
of 14 Mev," by A. N. Apollonova, I. T. Krisyuk, and V. N. Ushatekiy;
Leningrad, Radiokhimiya, Vol h, No 3, 1962, pp 587-591

A method of determining the fission products of uranium which have
an atomic weight of 139 is described. Twenty-five brass plates in a
special chamber were covered with a loyer of oranium and a layer of
barium stearate. Argon gas was used to carry the radioactive gases
formed to cold traps where they could be analyzed.

12
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1139 and Xe1 39 were identified and their relative amounts deter-
mined from which a nuclear charge distribution curve was plotted. This
curve shows the percentage of each fission product with an atomic wei•ht
of 139 and atomic numbers ranging from 52 to 56 which will result from
the fission reaction.

26. Adsorption of Plutonium on Polished Platinum

"Study of the Adsoprtior of Plutonium on Polished Platinw.i,"
by A. G. Samartseva; Leningrad, Iladiokhimiya, Vol I4., No 5,
1962, pP 526-531

Due to the lack of data on the adsorption of plutonium on polished
platinur, the relationship of this process to the concentration of HR
ions (10 to o101 2 M) at a plutonium concentration of 4i . 10-9 M was
studied. As the pH increases, the percent adsorption also increases up
to a maximum at pH 3.5-4. Abov2 p114 , the adsorption begins decreasing
with a minimum value occurring at pH 7.8.

Desorption of plutionlum from the polished surface was also studied,
from which it was established that in solutions with a pH1 or 2.5 the
adsorption is irreversible.

Fixoreicgn ions of (1it 4 )ýl ,a-l, or Y+4 were found to have no effect
on the aduovption pi-ocess at a 10" 1I concentration, while Zra4 and Th
ions of Phc maL. Ronconti-ation almost halt the process. It is believed
that Zr L and Th1+ " form a hydroxide which adsorbs the -plutonitm ions and
preyunts thq from being adsorbud on the polished surface, whereas
La÷ , and yX1 , which do not foim the hydr'oxide, cannot displace the

plutonium ions from their position in the double electric layer.
In a i0 'AI solution of 1102, the adsorption of plutonium increases

even in very weak or neutral o solutions.

27. Determination of Uranium in a Thiocyanide Reaction

"Spectrophotometric Determination of Uranium With Thiocyanide
in the Presence of Molybdenum and Vanadium," by L. 14. Moiseyeva
and Yu. 11. Tumanov; Moscow, Zh•urnal Analiticheskoy lOhimii, Vol
17, No 5, Aug b2, pp 595-597

The purpose of this research was to establish the conditions for
permitting the use of thiocyanide in the determination of uranium in
the presence of small quantities of molybdenum and vanadium.

13
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The optical density of the uranium, molybdenum, and vanadium
thiocyanide complexes was studied in relation to pH of the solution,
concentration of the thiocyanogen ions, and reduction of ferric ions
which interfere with the analysis.

28. Extraction of Protactinium-233 With Methyl Isobutyl Ketone

"An Analytical Method of Isolating Protactinium-233 by
Extraction With Methyl Isobutyl Ketone," by I. Ye. Stark,
A. N. Yelizarova, L. I. Il'menkova, V. N. Shchebetkovskiy,
M. N. Chubarov, and V. V. Smirnov; Leningrad, Radiolchimiya,
Vol 4, No 5, 1962, pp 620-622

Extraction of Pa233 from an acid solution containing tracer isotopes,
Zr.9 5 , gb95, T23 , and U2 3 3 , with methyl isobutyl ketone can be accomplish-
ed very easily. All the protactinium is removed from the aqueous phase and
part of the zirconium, niobium, and uranium. Thorium remains in the aqueous
phase. Zirconium and niobium are removed from the ketone with a solution
of 6N IICI+ 41A oxalic acid. Protactinium is then isolated from the uranium
by converting it to an aqueous phase with 0% oxalic acid solution. Pro-
tactinium yield for this proccss was 80p.

29. Alpha-Transition of Plutonium-241

"Alpha-Decay of Plutonium-241," by B. S. Dzhelepov, R. B.
Ivanov, A. S. Krivokliatskiy, and V. G. Nedovesov; Leningrad,
Radiokhimiya, Vol 4, I`o 5, 1962, pp 619-620

Five different alpha_prticles were observed to exist in the alpha-
decomposition study of Pu4. Thase particles (CO,, (i,...,(Cf) were dis-
tinguished by their transition energies, energy levels, relative intensity,
and forbidden-transition factors. The transitLon of the particles in the
decay process were discussed with respect to spin quantum numbers and
forbidden-transition factor. For instance, the transition energy of U2 37

in the ground state is 5,036 key. This is the same energy whichC -particles
possess. Therefore, it is possible that the transi in ofe-partihles isa direct transition between the ground state of Pu 1 0 (spin-+5/2)

and the ground state of U2 37(spin-+I/2). This hypothesis would also explain
the large value (700) for the forbidden-transition factor.

14
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30. I.otoPe Production Increased in Rumania

"Increascd production of Radioactive Isotopes"; Ber'lin, Marktinfor-

1i:tionun fuor den Auosenhandel, 1 Dec 62, p 4

Thirty-six different types of radioactive isotopes are now produced
at the rucha'eust Institute for Iluclcar Physics. During 1962 alone, 12
now types ware developed. Production during the first 10 months of 1962
was 2ý percent hibcr than for the entire year of 1961. The quantity
delivered to industry alone was twice as great as in the entire previous
year. The greateot increase was in the production of Iridium 192, which
is used in controlling welded seams and castings.

31. Equation for Countercurrent Ion Exchance Separation of Isotopes

"Solution of Equation for Operation of Countercurrent Ion

Exchange Column for Isotope Separation," by M. i. Nikolayev,
Physical-Chemical Institute imeni L. Ya. Carpov; Mcscow,
Zhurnal Fizicheskoy 1(imii, Vol 37, No 1, Jan 63, pp 44-51

An equation was derived and solved for the operation of a
countercurrent ion exchange column for stationary state conditions and
assumed internal and external diffusion exchange kinetics. Mathematical
expressions are presented for the height equivalent to a theoretical
plato (IMTP). Experimental and theoretical II'TP values were found to
be in satisfactory agreement.

15
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Rare Metals

32. Photometric Determination of Gallium With Antipyrine Dyes

"Some Antipyrine Dyes As Reagents for Photometric Determin-
ation of GalJ iur," by A. I. Dusev$ L. M. Skrebkova, and
V. P. Zhivopistsev, Moscow State University imeni M. V.
Lomonosov; Moscow, Zhurnal Analiticheskcy IhimLi, Vol 17,
No 6, Sep 62, pp 68-392 .

Some dyes of the antipyrine series were synthesized, and their
analytical characteristics were studied: dimethylaminodiphenyl-
antipyrielarbinol, tetrnmethyldiaminodiphenylantipyricarbinol, bis-
(rli-nitro-n-dimetlhylaiv inophenyl)-antipyrilcarbinol, and bis-(n-
r.:ethyl-benz1dsnophenyl)-antipyrilcarbinol.

The reactions of the above dyes with gallium halides were studied,
and it was shonw that bis-(n-methylberzylaminophenyl)-antipyrilcarbino1
is a sensitive and selective reagent for the spectrophotometric deter-
.. ination of gallium.

33. Reagents for the Spect hotometric Determination of Indium

"Spectrophotometric Study of Reagents for the Determination of
Indium., " by A. K. Babko and P. P. Kcish, Uzhgorod State Univer-
sity; Moscow, Zhurnal Analiticheskoy Khimii, Vol 17, No 6,
Sep 62, pp 693-699

A study was made of the cpectrophotometric characteristics of 16
reaGents which form colored conpounds with indium.

The effect of pH on theabsorption of the reagents and their com-
plexes with indium was studied; optimum conditions of complexing were
found, and the coposition of some of the complexes were established.

16
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34. Synthesis and Electrical Properties of Cerium Aluminates

"Reactions Between Ce2O• and Al0 O- at High Tenperatures
and the Properties of t1% nesulfifig Cerium Alutinates," by
A. I. Leonov and E. K. Keler, Institute of Silicate Chem-
istry, Acadery of Sciences USSR; 1.'oscow, Izvestiya Akad-
emii NacW' SSSfI, Otdclenie Khi1icheskilth IrauW, ITo 11, ITov 62,

Cerium aluninates were synthesized at 1,0001-,75000 and their
properties studied.

S!I:actions in the solid phases of the Ce2 03 -A3203 system were
studied by heating a rdxture (99.85",) CeO2 , 0.15 La20P, 0.05',' Pr203 ,
0.06 , Fe plus Al 2 03 ) to above 1,5000• in , reducing atmosphere of
hydrogen or carumonia, whereby the CeC2 is reduced to Ce2 O0 which later
reacts w:ith the alu.ina to fonr two compounds, CeA1O3 ana Ce201•0.lAaO.
The rmelting points of these two compounds were found to be 2,075+_250
and 1,950+250C, respectively. When heated in air, cerium aluminates
decompose into free Ce2 03 and A1 2• 3 .

The dielectric perr.eability and dielectric phase angle at 2950C
were determlned for Ce2O •1.A120• samples which were sintered at
1,6500 C for 2 hours. Th• swie electric ;rrperties were determ•ined

for CeAO13 at 780, 2950, and 4960c. Ihuierical values Cor the per-
ncability and loss were found to vary greatly at different teiperatureo
,%nd frequencies, which was assumed to be a result of the synthesis
conditions.

35. HIew Rtagent for Extracting liuthenitur

"2xtraction of Rtodioactive Putheniiiun With Sodium Piperidine-
dithiocarbainuinate," by IK. V. AstoIdaov, S". V. Iilhhaleva, and
V. I. Tselin; Leningrad, Radiozi.ird! , Vol ;, No 5, 1962,
pp 54!.0-543 

,o

For the first ti-'eo the possible use of sodium piperidinedithio-
carbainiiate for the extraction of radioactive ruthenium was shown and
the optirau.i conditions for the extraction process deten.dined.

:Xcxi -iuli extrr•ction (913) is possible if the nrthenitmz isotope is
first reduced to its lowest valence str:tc writh .•• vonivel 1Xrorychlo-
ride prior to the extcraction.
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36. Extraction of Americium With Organophosphorus Compounds

"Investigation of the Complex Formation of Americium With
Neutral Organophosphorus Compounds," by V. I. Zemlyanukin,
G. P. Savoskina, and M. F. Pushlenkov; Leningrad, Radio-
himiya, Vol 4,, No 5, 1962, pP 570-575

A study of the extraction of americium with orgarophosphorus com-
pounds -- tri-n-butyl phosphate (TBF), di-n-butyl ester of n-butyl
phosphonic acid (DIEIF), n-butyl ester of di-n-butyl phosphonic acid
(EEDHF), and tri-n-butyl phosphine oxide (TMFO) -- shoved that all
of these form americium trisolvates in nitric acid -- Am(N0 3 )3 .
3TEF, Am(N03 )3 . 3DBEBF, etc.

Activity coefficients were ca]culated for all the components in-
volved, and it was found that TEF comes closest to an ideal solution
and is the best extractant.

37. Qualitative Analysis of Neptunium and Protactinium UsinZ Chloro-phoshonazo-I~l

"Use of Chlorophosphonazo-III for Photometric Determination of
Pentavalent Actinide Elements. Part I. Determination of Nep-
tunium," by E. G. Chudinov and G. N. Yakolev; Leningrad, Pod.io-
ihinta, Vol 4, No 5, 1962, pp 601-605

Chlorophosphonazo-III, a 2, 7-bis-( 4-chloro-2-phosphonobenzeneazo)-
1, 8-dioxynaphthalene-3, 6-disulfo acid, was successfully used in the
qualitative analysis of neptunium-V by photometric methods. The use
of this reagent makes it possible to analyze either mixed or pure solu-
tions.

Physical properties of the compounds formed by reaction of
chlorophosphonazo-III with neptunium and the laboratory procedures are
given.

18
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"Use of Chlorophoophone.zo-IEC for Photometric Detern•ination of
Penta.valent Actinide Elev:ents. r-art II. Deteznination of
Prot actinitua," by E. G. Chudinov and C. 11. YaWIolev; ibid.,
pp 605-606

The use of chlorophosphonazo-Ill as an organic reagent for the
qualitative analysis of protactini•,u is described. The reaction of
the two substances occurs at a higher pIl than for neptunium, and there
is little dependence of the absorption spectrm. on the acidity of
the oolutions, which ,J1os the doteri-nation of protactinium pos-
oible without p:i'cclcly h-now:tn; the pH of the acid solutions.

30. !rthoed for .. aratinf Tha2lli.i Developed

",'orption of Thallivuu Fron olutions With Activated Char-
coals and "uifonatcd Cools," by V. G. Hovyrshin, V. D.
Poi oiu-irv, and G. A. I:cvcrova; F'oscow, Zhurnal Prikladnoy
I himii, Vol 35, Heo 12, Dec 62, pp 2629-=2U--7

Studies Ch. thow onovalant th.,.lit.i is capable of being absorbed
-rrori solution vith .ctiw.ted charcoal. An adbsorption maxirim• was ob-
served -,,t p11 12. Aboorbtion of thalliui. on sulfonated coals at pH 4,,
6, and 9 is essentially an ion exchanCc process, while at p21 11 and
higher, adsorption tIL!ocs place in addition to ion exchange. The ab-
sorbtion of thlnlim.u on activatcd charcoals is a physical adsozption
process. * To activation energy of thalliut. at pIt 12 is 3,6500 calories
per 2.ol0, mud at pil 8 the activation enurgy is 4,846 calories per 3!10l0.
As the tcperature of the solution increases, the adsorption of thalliui
decreases riarl:odly at pli 3 and remains unchanged at p11 12.

Coefficients trem determ.ined for the Lanarmir equations, and the
i-anner in which ticse coofficients change with terpcrature and p11 of
solution h:'.s shown. 'e riments wern conducted on the separation of
•3th1'.l1.:u, i fro, I the sol-t :T.on %-ter .. achtiv. ovt dsmts fro lltol prodiuC-
• ;iun v.••"ul ~ ~i:C)•i'i cut,.1o . 'ihe o~c;',er onxto dc~: ot:ontc(J.'•• %!0 ..c'..... ...-

ity of thhl].itui cvLo. ...oiton ifom ,;olutlou with the aid of sulfon•hcd
coals.

19

C-O-iT-F-i-)-i>-i;-T- .t-A-L



39. Gemnui yrcabn yteie

"Lithiun-Oraanic synthesis of Gerranium H1ydrocarbons From
Diriethyldichlorogenianium. Some fleantions With the Pos-
sible Interm-ediate Formation of (Cu3 ),Ge," by 0. 11. Iie±edov.,
I.. Mi. 1!anakov, and A. D. Petrov, Institute of Organic
Chemistry, Acadenry of Sciences USSR'; Yoocow, Dokiady Mad-

emil ~ ý. Hu 51,Vol 2117, No 6, 22. Dec 62a, PP 137 -1379

It was previously shown that diiuethyldichlorosilane reacts readily
vith lithium in te-tra rdrofuran to form1 corresponding aryl substituted
siliencycolopentanes and silica hydrocarbon polymers when the reaction
is conducted in the presence of arylethylenes. In the absence of ole-
Mins, the reactio: leads -to the forrmal;ion of a midxture of polymers

having the General forviula [(CiI~j),ni- 3 *Under -these conditions, It
scoi:med feasible that dlu-.ethylsi ilenc., a ailca analog of carbene, would
formi as an intervediate product.

It was found ti at dim'ethyldichloro-ermaniuni reacts readily with
lithiruia in tetraliyd~roftiran to form, a 03 dlie hexamer which is readily
soluble in most organic solvents.* At a lower teriperature,) about 000,
an insoluble polym~er is fonned in -.ddition to -the abcve cyclohe=.Mnr.
This polyner consists of" a g~ray amorphous powder having a melting point
in-terval of 200-240o0.

40. __eon- ale Ana ytca leaaent for DetermiiningBDe&:lliuri

"110tucdy of a Ilev Anialytical flea(;eit -- Albcro-a -- and Its
1,eactions With Beeryllium," by L. P. Adoanovich, 0. V.
*'orgul'-I,'esh1-.ova,, and B. V. Yi~tais, IKhar'hov Otate Universit,,

irmuni A. 1'. Gor'liy; E-oscow, Zhurnal Analiticheskoy Ihiidij
Vol 17, 11o 0 6,.,Jep 62, pp 678--05ý - - - M

A study of a new analytical reaGent -- alberon -- and its reactions
with bexyllituai ions s~howed that It is q~uite svitable for the photonetr"ic
deterilýnation of beryllitum. in bronzes and beryl. This new reagent, a
dichilorostiphodimaethylhydro2ofiuchonie-dicarboxylic acid,, in addition to
being used in beryllium determination, was investigzated as to its phy-
sical and chemidcal properties in oreder to coi pare,. evaluate,. and im-
prove 1:nown analytical i..ethods for the photomet-ric determination of
beryllitu. and other retals.
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Semiconductor Chemistry

41. Effect of Copper on Ccnductivity of Semiconductors Measured

"Electrical Conductivity of the System AsSel.5-Cu Ifn the
Vitrous State,t " by A. V. Danilov and R. L. liyuller; Eos-
cow, Zhurnal Prikladnoy Khiaiii, Vol 35, No 9, Sep 62,
pp 2012- 01

The electrical conductivity of crystalline semiconductors de-
pende greatly on the presence of adnixtures whose elimination presents
much difficulty. Small impurities, about one peicent, have a weak
effect on the conductivity of vitrous materials. The conductivity
and mobility of current carriers in vitrous semiconductrs are, there-
fore, very small in comparison to these values in a number of semicon-
ductors. Impurities are distributed in solids in various ways. Thus,
during certain stages of synthesis and firing of the glass, metal-
lic impurities of eler.ents may become distributed in the form of covalently
bound linkages of the structure netmorh of the glass and may be manifes-
ted as higher electrical conductivity and greater mobility of current
carriers. To study this questinn furthe.v, glasses were synthesized from
cxsrý-c ; clen ce c .iitain inz m-,etallic copper.

The results fo this study show that introduction of copper to
vitrous arsenic selelide causes a marked increase in elertrical conduc-
t lvity. The conductivity modulus, calculated to accouni Z'or the presence
of copper, ,a ý.•.LuS its value in accordance with the valency hypoth-
esis of electrical conductivLty. The conductivity energy obeys the
lcars previously established for polar ioa-conducting glasses.

42. Effect of Jmpur ty fledistribut ion on Semi-Conductor Surface

Studied

''Iffect of' _C.ipurity led istributton in a Semiconductor Space-

Change legion on the Adsorption Capacity," by V. S. Kuznetsov
and V. B. Salidomirskiy, Institute of Cntalysis, Siberian
Depnrxrent, Acade. ey of Sciences USSR, and institute of Radio
-vnd •lectroonics, AcadenV of Sciences USSII; M!oscow, Kinetika I
Kataliz, Vol fl,, IRo 5, Sep/Oct 62, pp 724-727

A study was made of the effect of irqurity redistribution in the
space-charge rc gion of a semiconductor during chemosorption on the ad-
sorption capacity of a semiconductor catalyst. The results show that
impurity redistribution always leads to an increase il adsorptioa
capacity.
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43. Spectrochemical Analysis of Semiconductor Silicon

"Spectral Determination of Impurities i.n Semiconductor
Silizon After Chemical Concentration," by Yu. V.
Morachevskiy (deceased), h h. I. Zil'bershteyn, M. M.
Piryutko, and 0. N. Nikitinal Institute of Silicate
Chemistry, Academy of Sciences USSR; Moscow, Zhurnal
Analiticheskoy Khimii, Vol 17, 1o 5, 1962, pp G4-72-0

A spectrochemical method for determining Impurities in semi-
conductor silicon is presented.

A small portion of silicon is placed on a teflon film and decom-
posed by hydrofluoric and nitric acid vapors at 105-120oC. The
concentrate in the form of silicon tetrafluoride is then slbJected to
spectral analysis. Sensitivity of the analysis is 3 x 10-o to
3 x 10-9 grams with a mean arithmetical error of +25-35%

44. Soviets Synthesize Polymeric Semiconductors

"Synthesized Sem•iconductors"; Noscow, Krasnaya Zvezda,
26 Dec 62, p 3

"A group of USSR Academy of Sciences co-workers succeeded in
synthesizing more than 30 new organic high-polymer compounds with
electroconductivity properties as fine as those of conventional semi-
conductors. The scientists are also able to predict in advance the
electrophysical properties these compounds will have. They behave like
metals or semimetals, depending on their sturcture. Since these com-
pounds can be formed into films and filaments of any configuration,
they will find wide application in radioelectronic technology."

22

C-O-N-F-I-D-E-N-T- I-A-L



rEiscellaneous

4V3  Flthcri--e-Coi~taini14 i- gcir :iLi On QoOUidC Prepared

"Addition of Fluorine ',Tydride J Llaues -o U.ats,-ur7ted or-
j:aic Coi:mpounds," . . . £host2.kovsh:4, i.. A. 1-2"olovj
A. ". Griohiko, K. F. Lnvroda, alid G. i. K1o;an, [rkLitsk
institute of Organic Chemistry, SiberLan DepartI:eit,
A.c lei!.y of Scienccsa 1 '.,inv . !ucr, 1 ObshcheY- hinlii,
Iol 32, No 12, Dee 62, pp 3032-36-5

Fhun.orjiie hydride silanes of type R,.VIIl' 3 -n (where n 0 0, 1, 2)
vere prepared by fluorination of corivsponding chlorin~e hydride
sila•es with concentrated hydrofluoric acid at roon temperature. The
addition of fluorine hydride silaznes to unsaturated organic cov,@ounds
vas conducted for the firnt time in the presence of 0.1 solution
of chlioroplatinic acid and isopropyl alcohol as catalysts. In the
co.ce of :otyrenep Lhe additon proceeds both in accord!ane with and
counter to Narkovnikov's rmle. In com.arison to corresponding chlo-
rine hydride silanes, the addition of fluorine hydride s alnes to
sty.reu Lakes place vigorously and gives high yields of addition p.'o-
(Iuct:. Cifteen fluorine-containing oriG nosi.licon compounds were
prepared. for the first time.

,'. oev Polyier "Levoalucosa" Sup.erior to Polyethylene

i., Sovetsky, L.v _,, 9 J13, j3, p

"rhigh-pol'r~er 'r•t lei, l boi-tnry t the !nsii.vtu of Fores-

a and Wood Chei, i str. of thc Lit.vian Acadet.-, ' k' ;ciences
* .4 " n',1 a method for vaking the num resin "lv" fno. " vz,.:;1

.... '_f wood and agr:i.cultural products. It c.an be u::el to .... o ,
durai'].�-ý,ithetic fiber, tape., etc. Levoglmcosan tape is stuerior to
pol-ye!0i:lone tape. The new polymer is now beint; studied for possible
uses in -ndicine."
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47. Effect of Ionizing_ Radiation on &ydrocyanij Acid Synthesis

"Act Lon of Ionizing Radiation on the Hydrocyanic Acid Synthesis
Reaction," by R. Mikhail and I. Gershkovich, Institute of
Chemical Research, Rumanian People's Republic; Mloscow, Kinetika
i Kataliz, Vol. III, No 6, Nov 62, pp 336-845

A study was made of the action of ionizing rediation on the reac-
tion of methane with ojwtonia to forim hydrocyanic acid over a platintuu
catalyst both in the presence and in the absence of oxygen. The radi-
ation affects the course of the reaction at low intensity levels and
high terperatures. his effect is correlated with the nature of the
interediate compounds fonred during the reaction.

4hJ. Pentae• hritolj Glycerin Substitute in Varnish Indut Cuts Use
of Vegetable Oil

"Pouder That Saves flillions," by A. BondarAUk; I*:oscow, Sovet-
skýay Rossiya, 16 Jan 63, p 4

Russia's oldest varnish plant, "Workers' Victory," developed a
icthod for using pentaerythritol to replace glye-erin in making varnish.
This substitution cuts the industry's use of vegetable oils 15-20",.,
and the resulting varnish -- used in automobile and machine construc-
t.on -- is as fi.- as that made from imported tung oil and glycerin.
:?cnltaerythritol is made cheaply from toluene and isobutylene -- by-
products of oil refining.

Pentaery-thritol can also be used in the synthetic rubber industry
to replace costly rosin. It also increases polymerization speed.

49 . Nov Kethod for T1 aking Cellulose For Tire Cord

"Tire Durability Increases"; Leningrad, Pravda, 9 Jan 63, p 4

"The All-Union Scientific-Research Institute of the Cellulose and

Paper Industry has developed a new technology 4or making cellulose for
use imn tire cord. For the first time in this country, cellulose was
riade by the sulfate method with the preliminary hydrolysis of wood plIp),
instead of the sulfite method. The boiling is done in acid-resistant
boilers to ensure raximum purity of the intermediate products.
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"'Cellulose i.n.C.e by the new method produces cord twice I'.urmble
rý3 by the old iý,ethod, and Its breaking length is 44 kiloeters,' - G. ..
IosL.y2., hcc-d of the sulfate cellulose laboratory, iiiforr:ed bh•" Lenincgrad
71.ss correspondont. 'This cord increc.ses the life of c.uto.:ol. ile tires
several times. '

"Thif new technolo•r will be first applied at the sv1rfz-.ta-cel.ulose
plants being built in Dratsk and Baykal."

C-c..U--,-- -IT - -
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50. Academician Dubinin Discusses Large-Scale Chemical Industry

"New Horizons for the %arge-Scale Chemistry Industry," by
Academician M. M. Dubinin; Moscow, Krasnaya Zvezda, 22 Dec
62, p 6

In discussing the chemical industry, Dubinin especially mentions
the many possible future applications of fluorine plastic. This plastic
withstands temperatures ranging from -269 to +2500 C and resists the
action of ,.tcid and. alkaline solutions. It is often used to replace
pl-ti-Ui., for it is 20 times lighter than the metal and much cheaper.

Stcon-organic plastics are excellent for use as insulators and
do not absorb vater. Electric motors using silicon-organic insulators
last longer and work under water.

Iron-exchange resins are used for purifying water and for removing
valuable elements from sewage.

The article also mentions the importance of silicon rubber which
retains its elasticity in temperatures of from -90 to t3500 C.

51. A. Korotkov Discusses Research and Development of Synthetic Rubber

"Synthetic Rubber Will Be Better Than Natural," by A.
Korotkov, corresponding member of the Soviet Academy of
Sciv~nces; Moscow, Pravda, 9 Dec 62, p 3

The author discusses research leading to the develolmpent of

"SK-l" fiynthetic rubber, type 17, a rubber having the same qualities
as natural rubber. Two groups worked to develop synthetic rubber: the
first and largest elected to use conventional polymerizaiton methods
and proceed by small alterations to an approximation of rubber; the
second group decided to search for new catalysts and polymerization
methods -- and was successful. The SK-l which this second group de-
veloped was not put immediately into production because the Ministry
of the Chemical Industry considered the technological and production
risks too great. Their timidity delayed the widespread use of SK-l
5 years, the author feels.

Experience of the SK-I researchers convinced them that snythetic
rubber could be made not only to equal, but also to surpass natural.
A rubber, "SK-D" was developed which is more durable in some respects
than natural rubber and, for example, makes longer-lasting automobile
tires. This rubber is made from butadiene rather than from isoprene,
as is SK-l.
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52. New Process Eliminates Need for Huge Casting Machines in M•aking
Nylon MIachine Parts

"Machine Parts From Nylon"; Leningrad, Leningradskaya Pravda,
20 Dec 62, p 2

Workers at the All-Union Scientific-Research and Design Technology
Institute of Carbon Machine Building, in collaboration with Czechoslovak
academician 0. Vikhterle developed u new process for wiking ouch nylon
machine parts as cog-vhee.1 , bearings, etc. without using huge casting
machines. A monomer solution wi:LcI with a little sodiu:, iiietal is poured
into a form. The presence of sodiiumi causes it to harden.

53. Director Grigoryan Discusses Work of Kirovakan Chemicaal icsearch
Institute

"Science, Plans and Life," by Kh. Grigoryan, Director of the
Kirovakan Scientific-Research Institute of Chemistry; Yercv.n,
Kowunist, 4 Dec 62, p 2

Kh. Grigoryan, dircLor of the Kirovukan Chemical Research
Institute, mmcntionc L " i-h, ts currently developing nell
methods for proce:.::In , natural was ý nO i,¢c Urochemicals. They are also
working on new synthetic glueu and jHasticated rubbers for use in the
furniture and electrical onginecrin- industries and on anticorrosion
construction materials to roelace nistproof steel in the manufacture
of acetic acid. The in-titute plans to change over from producing
synthetic ammonia to producing natural gas.

54. Armenian Sovnarkhoz Chemical Director Mentions New Products and
Technologies

"Great Horizons of the Chemical Industry," by K. Rukhikyan,
acting director of the chemical industry of the Armenian
Sovnarkhoz; Yerevan, Koimnunist, 18 Dec 62, p 2

In discussing the status of the Amaenian chemical industry, K.
Rukhikyan observes that research work of the Plant iveni Kirov has
expanded the number of products turncd out by the All-Union Synthetic
Rubber Institute. New products include "Nairite NV and latex "L-NT,`
which are used as adhesives in makin3 shoes.

The electric insulating varnish VL-7, made by the "Polyvinylacct- -c
plant, makes possible a reduction in the size and cost of electric ;aot• ..

A sigmificant change in the .henical industry witll be a shift to
using natural gas instead of carbides in the production of acetylene.
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55. New Heat-Insulating Ice Foams Developed by Hydraulic Engineering
Institute Imeni B. Ye. Vedeneyev

"In the Country's Laboratories: Ice Foam -- A Heat Insulator";
Moscow, Nedelya, 18-24 Nov 62; p 7

The All-Union Scientific-Research Institute of Hydraulic Encineering
imeni B. Ye. Vedeneyev developed a method for making ice foam which is
15 times lighter than the usual variety. The method involves adding a
"chermdcally active" substance to foaming water. The Bratsk Hydroelectr.•c
Power Station used this ice foam successfully to protect a construction
material quarry from freezing.

The same laboratory has made quick solidifying focaa from water and
a resin. It can be used as a heat insulator for laying concrete in cold
weather.

56. Pyrolysis Tars Used for Building Materials

"Furniture From Tar"; Moscow, Nedelya, No 50, 1962, p 5

"The Chem.iistry Institute, Academy of Sciences, USSR Ural Branch,
is preparing building tiles for use on floors and walls of living
quarters and kitchens. The tiles are made from pyrolysis tars -- a
by-product of the synthetic alcohol industry -- which is also used for.
fuel.

"Concrete containing pyrolysis tar will not absorb water and can
withst~and a wide range of temperatures. This concrete is being used
to r.Iakc bathtubs. Wood-shaving and vood-fiber tiles treated with pyroly-
sis tars are being used to make moisture- and flire-resistant furniture."

57. Porous Ceramics Used for Oil Filters and Sound-Proofing

"Porous Ceramics," by D. Sasorov; Kiev, Rabochaya Gazeta,
23 Jan 62, p 4

A porous ceramic oil filter was developed at the Scientific-
Research Institute of Construction Ceramics in the laboratory headed
by Klavdiya Smirnova. According to the article, the filter material
is made from a mixture of chamotte or quartz sand with soluble glass
and industrial sodiumn fluosilicate. The mixture is calcined at a
very high temperature. Depending on the raw material, the pores vary
in size from 0.1 micron to 0.5 millimeter. The ceramic has very high
chemical stability and can be used to replace stainless steel and brass
for reservoir gratings. It is resistant to acids, alkalis, and liquefied
gases. Slabs of this ceramic can be used to distribute air evenly for
uir lifting of cement, phosphorites, etc.
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Also prepared in this laboratory is a sound-proofing ceramic made
from a mixture of cawdust, chamotte, and liquid Class.

58. Soviets Use Rladiation for Welding

"Atumic Welding;" Moscow, KrasnMy Zvezda, 26 Dec 64 P 3

A group of co-wor•-es from the USSR Academy of Sciences' Institute
of Chemical Physics develooped a method for welding materials previously
"..Apoosible to i;eld by ih. :-ctlon of slow neutron radiation. The sur-
faces of the 7'mterial, to be weldod are coated with either lithium or
borcn. The intense heat caused by radiation from these elements causes
welding of such strengtLii that a welded piece no thicker thor. a finger-
nail can support 150 kiloirwn.i.

The article entions the need for welding such materials as glass
and plastic, twc dLffercnt Lynthetic plastics, and rubber and synthetic
Uibers. A 2icthod urinL .ý thin fiLi of polystyrene with a little boron
aus been used auccesziuliy in cxper:U:cnts to join rubber wzith nylon cord.
This combination produces automobile tires of great durability.

59. Ia4 etic Susce .ibi.it- of Liome Copper and Vanady1 Cog. unds

"lSereochemistry of Copper and Vanadyl Compounds Havina
Abnor.ial Ma(Inetic i.oLjor Lies," by V. V. Zelentsov, Moscow
"nysical and T.,chnical Institute; Moscow, Zhurnal Neorgan:-
ehe skoy •,inii, Vol 7, 11o 6, Jun 62, pp 1299-1304

Six new vanadyl and twuo divalent copper compounds were synthesized
"or the first tSine. Coio.,unýz 'f vanadyl v:T.th salicylal-o-oxyaniline,

5 -chloro- and 5-bro,,io-salicylrl-o-oxyanilinc, dibenzoyl-o-oxyaniline,
'.nd 5-bromo-salicylal-5'-nitro-2 '-oxyaniline (mono- and polyhydrate
form.s) plus complexes of divalent copper with dibenzoymiethane-o-
oxyaniline and salicylal-2'-oxY-5'-sulfonaphthyliniine were prepared.

A study of the mamnetic susceptibility of these compounds in the
solid state showed that they have an effective magnetic moment of
less than 1.73 (0.77-l.5ý B) for the vanadyls and less than 1.59

.(1.66 B) for the copper conpounds. This was explained by the ex-
change activity between the parw,,naietic ions of those compounds having
a dimer bridge structure.
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60. Detemination of Radioactive Elements bX Aerial Spectrometry

"An Experiment on the Determination of Radium, Thorium, and
Potassium in Rocks From an Aircraft With a Spectrometer,"
by L. I. Boltneva, V. N. Vasilenko, A. V. Dmitriye V. A.
Ionov, I. M. Nazarov, and I. V. Yagodovskiy; Moscow,
Atomnaya Energiya, Vol 13, No 3, Sep 62, pp 280-282

Determination of the radium, thorium, and potassium content in
rocks with a multichannel gamma spectrometer installed in an aircraft
is described. Tests of this method, using a thallium-energized NaIl
crystal in the spectrometer, were made by flying over simple geo-
logic formations of known radioactivity at altitudes of 25, 50, and
100 meters. Data from the aerial tests were correlated with data
from ground tests to determine accuracy, altitude limits, and
other parameters. The possibility of using photogrammetry as a means
of establishing reference points for coordinating radiation data with
togography was mentioned.

Tables are given for aerial and ground tests, statistical error,
and counting rate Voefficients. Equations for determining the con-
tent of natural occurring radioactive elements from test data are
also given.

61. New Catalysts for Desulfurization of Petroleum Products

"High Activity Iron-Alumina-Silica Catalysts for Thermal
Desulfurization of Petroleum Products," by V. S. Komarov,
M. F. Yermolenko, V. I. Varlamov, and I. N. Volneyko,
Institute of General and Inorganic Chemistry, Academy
of Sciences Belorussian SSR; Moscow, Dokladz Akademii
Nauk SSSR, Vol 147, No 6, 21 Dec 62, pp 1413-1416

Previous work has shown that bauxite serves as a very effective
catalyst for vapor phase desulfurization of straight-run gasolines,
allowing almost complete removal of mercaptans, sulfides, and di-
sulfides from the gasoline. In view of this, the authors undertook
to develop similar catalysts from Byelorussian clays.

The catalysts are prepared by a method which consists basically
of the following: following activation with acids, the clay is
filtered and washed; the wash water and one fifth of the activated
clay (by volume) are added to the acid filtrate and stirred care-
fully. An amonia solution of pH 7-7.5 is added gradki.Ly so that
the iron and aluminum salts prescnt in the filtrate tre precipitated
as hydroxides together with the added clay. The hyarovide precipi-
tate is washed free of ammonia salts, pelleted or extruued, and
dried at 6000C for 2 hours.
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Experiments show that the sulfur content in kerosene following
thermal desulfurization in the vapor phase is decreased by 95 percent.

u2. Sulfuric Acid Produced 1M1icrobially

"Microbes Produc - Tbilisi, Zary Bostoka, 10 Jan 63, p 4

"If a colony of microbes is placed in a large reservoir containing
liquid wastes from some industry, in one hour the water will be pure;
within 2-3 hours the microbes are capable of consuming 1,000 times their
weight. It would be difficult to imagine life on earth without bacteria.
Without them, our rivers would become polluted, while the surface of the
earth would be covered with the carcasses of deae organisms.

"Would it be possible to 'train' microbes to treat waste material
into useful products? The answer turns out to be 'yes.' At the present
time, scientists are engaged in the 'education' of bacteria for the
benefit of man. Czechoslovakian scientists, for example, were recent)v
successful in 'training' so-called sulfur bacteria, which feed on lean
sulfur ores, to produce sulfuric acid."

Meetings and Conferences

63. Conference on Mineral Fertilizer Production Held in Leningrad

"Intervuz Scientific Conference on Developing New Methods
for Mineral Fertilizer Production," by V. L. Varshavskiy;
Leningrad, Zhurnal Prikladnoy Khimii, Vol 35, No 12, 1962,
pp 2805-280o

"An intervuz conference of inorganic chemistry technology
departments was held in the Leningrad Technological Institute imeni
Lensovet, on May 22-26. The conference dealt with the development
of new methods for producing mineral fertilizers. Participating were
representatives from 29 vuzes, 12 fertilizer industries, 6 project
organizations, and 15 branch scientific institutes -- including the
State Nitrogen Industry Institute, the Scientific-Research Institute
of Fertilizers and Insectofungicides, the Institute of Chemistry of
the Uzbekistan Academy of Sciences, and the All-Union Scientific
Research Institute of Halurgy -- and from the committees on chemistry
and on the coordination of scientific research work of the Soviet
Council of Ministers."
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64. New Industrial Devices and Processes Displayed at Trade Exhibition

"Exhibition of Achievements of the Soviet Economy," by G. 0.
Tatevos'yan; Moscow, Plasticheskiye Massy, No 12, 1962, pp 1-2

"The Leningrad Textile Institute developed a tensiometer for
measuring longitudinal and transverse deformations and a torsion meter
for measuring the angle of twist in mechanical tests of polymers. The
tensiometer is easily attached to the test sample by an electric circuit.
The size of the distortion is registered on a special dial. The sen-
sitivity of the instrument for measuring longitudinal deformation is
0.25 micron; for transverse deformation, 0.1 micron. Its sensitivity
for determining the angle of twist is 0.00001 radian; its input voltage
is 4 volts; and its available power, one watt.

"The Moscow Chemical Machine-Building Institute developed a device
for drying suspensions and solutions in a fluidized layer of an inert
granular material. It is designed for continuous drying of suspensions
to form finely dispersed solid products. The dispension is evenly dis-
persed over the surface of an inert granular material. The vigorously
developed surface and small mass of this layer intensify the drying
process. The dried particles are removed by dust-extractors, carried
off by a desiccating current, and collected. The intense drying process
of this device produces 700-1,000 kilograms of water per square centimeter
of granular layer, but expends little heat and electric energy (700
calories and 0.04 kilowatt for each kilogram of water.)"

[The article goes on to describe a process developed by the Leningrad
Technological Institute for making glazed aluminum. The coated aluminum
has great resistance to damage from machines, heat, and chemicals.
Enamel with a calcination temperature of 530-5500 C is used for the coating. ]

"The Kuybyshevskiy Aviation Institute developed a gauge for measuring
the thickness of galvanic coverings on the metal IGP-2. It consists of
a high-frequency generator, a sensory device, and an electron stabilizer.
It is applied to metals with various thicknesses of galvanic coverings
and measures the contour parameters, fed by high-frequency current."

[Next described is a thermoelectric hygrometer developed at the
Leningrad Polytechnic Institute for measuring the moisture content of
dispersed nd fibrous materials. It is made of a sensory device
(22,c x 85 x 12 millimeters; weight, 3.5 kilograms) which converts the
moisture of the substance to an electric magnitude, an indicator (270 x
225 x 160 millimeters; weight, 3.5 kilograms), and a block (140 x 90 x
260 millimeters; weight, 4 kilograms) which maintains contact between
the sensory device and the test ma4erial.]
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"The device operates by a well-defined correlation between the
water content of the material and the rate of heating of a low heat-
resistant substance in the contact. The accuracy of the instrument is
not impeded by temperature changes or an excess of electrolytes in the
test material.

"Its accuracy for moisture in finely dispersed materials is 0.03-
0.05%; in fibrous materials, 0.1.0.15%. The measurement takes 10 seconds.
The available power is 15 watts. Voltage of the system is 15 volts.

"At Moscow State University, a device, UIT-2, was developed for
cleaning metals, insulators, and semiconductors by ion-bombardment.
Ions, formed in a gas discharge and highly accelerated, destroy the
weakest particles on the surface and expose the structure of the
solid.

"This method is superior to others because (1) it exposes the
surface structure of the solid at any temperature, (2) it does not
oxidize the surface, and (3) it shows up structures of substances
which are otherwise difficult to determine (certain alloys, for
example).

"Also, this device can simultaneously clean three samples in
various conditions, can study materials in broad temperature ranges,
and can display the condition of samples while they are being manu-
factured. Right after the material has been cleaned, it can be
coated by the vaporization method with a film of metal or quartz
for further study of the contour with an electron microscope.

"The maximum discharge voltage is 10 kilowatts, maximum working
current is 20 milliamperes, and voltage during cleaning of the heated
sample is 3 kilowatts; the number of samples which can be cleaned at
a time -- 3; the maximum temperature of the heated sample -- 1,000oC.
It cleans 6-9 plates per hour of, for example, untempered austenitic
steel and can cover ten samples per hour with a powdered metal or
quartz film. The voltage of the system (frequency of 50 hertzes) is
220; capacity, 25 kilowatts; cooling of the diffusion pump with
water, 60 liters per hour; its dimensions, 900 x 720 x 1350 milli-
meters; and its weight, 35 kilograms."

33
C-O-N-F-I-D-E-N-T-I-A-L



55, All-Union Cbe,,ical Oociety ait Desig~n Institute Discusses
1Ecurxiea TuhIen IWo Cv~rry Out IThvn of EaLrch P'lenumi

"Oil t:.e Pc-rt~icipation of tlhe Prirry Or~Lrnizution olf the
All1-U;nion CIhetidcil Socictj irieni 1). 1. Eendclcyova in
1"ulfjillinil th.Ie Decision of the I'areli (1952) Plenun of
-the Central Coriiittee of-L th.e Soviet CcTrrlunist I'Lrty."
by Yz?. 1. Kil'i-.un; 1:oscow, ZhrilVscsoyu,.no,,o

I~itdc~~oObshchostvL' ii-mmi 1). 1. ie-.ndc1lc;~ejy Vol 7,
U.o 6), 195ý2, p 7'

r±'tc pi-L--ry, crLcnni-.,%tion o:7 t~he All Union 0cIccidcz. ";ociety itieni
D. 1. xii(ucle;-ev of t-e State Plvauin-L cnd flesiL~a Institutie. of the !Tirto-

Lc .Ma Or_;rnIc Conctincln InClu'str, d~iscussed iri.th the, other rpersonnel of
t~c n~tiut cur~ it 31 as si' on,-;orcd to carry oub thc plc2n of' the
.1.('J-i2 Plemov. 0.' t'c CPRU.

)5 ;c'oc'ciica'. Conp'oroncc Discucsses '.'ater E:mlJoit;atJ.on and
ý;oujerVZ.t-6 :c7n

"VIM Iydarocl.ermiccvl Conferecec," by V. G. Dcctkoo I. F.
Ponomaiev, 11. G. V-cscnh!o, ;nid L. V. Brnz~hnilkowl;

~.o~cw, hvn;1. c~zoy:;no0o i Jh' :ic331:-o-o Obs3hc~cst-
-;a 4 cni D. 1. i Ci.Ielc -wi, Vol 7, 11o 5, 19o2, *p 9OO

The 15tUh All-Union idoceiclCon-ference u,.ct in ;.',-, 19021k
~~~~.'. .Jv&i zsh o cu~s i.-uter c::-[ )oitation and coimcrvtition.

C: con~c.':Clcnc inlclv.cleo.l )2 ciccttvc 7roni 'voriou's nrcrts of the
cotm~tv,, i.o:I acard ý:. r.el~ors.

I.Conc'orcnco can Paint Pi -1 ;ntr; Eled i~n .Leaninýra

"Confeorence cn Pi;cot or tl-e Rnint taid rxcc~1 er
1iu(m.Str-1, b;, A.* A. :'elovi (.rc1:iy, P. V. Ser. -
"2ci'?'Ii n c' cl. D. Y,,. Lc~ u oscowz, 1un]

~co~oU ~O0 h1ilcic:1:0_o Oboliclhestv5 ii~eni D,. I.
,ci.eu~e-e;'evp,_Vo1 7, p GSU "2 p

A conference on piLjr--ent:3 for tihe r~aint aind lac ucr industry,
c,- 3.cd. by thec Al1-Unihn C, con.icLA Society ir..eni D. I. Lendcleyev and
Vt.c State Cor.ý;iittce cn C! ci tistry of tlhe Ccuncil o--: Ij'Inisters, USSR..
vas ';:old in 1cidný;rud in April 1962. TIhe 43,6 r~encbers of' the con-
'ernce 2~zeedt 0 rerortr. )3. 11 - -i3..icnski-, c~lai2 -'al of thIe

Otate Co~i-ittec on Chenistry, in coutnentillr on the status of the
induý,tr-,, noted several deficiencies -- for e;.,.:iaple, a laz in

consruction oif titanivxi dio.-cide -plants -- wl'.ich have lcd to insuf-
.icient r-aint and lacq:uer product ion.-
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68. Conference Discusses Use of Chemical Methods in Agriculture

"Third Conference on the Introduction of Chemistry to Agri-
culture of the Orenburg Oblast', " by G. M Udovin and A.
IKh. Batalin; Moscow, Zhurnal VsesoZuznoao Ehimicheskogo
Obshchestva imeni D. I. Mendeleyva, Vol 7, No 6, 1962,
p 687-688

The third conference on the introduction of chemistry to agricul-
twre of the Orenburg Ob3ast met last Marchi to discuss the progress of
using chemical methods in aaTiculruc. The conference heard 26 reports
on soil analysis and on the influence of mineral and organic fertilizers,
trace elements, and va-rius soil, weather, and farming conditions
on plant groiwth.

69. Symposium on Lubricants To Be Held in East Germany

"Fifth Symposium on 'Lubricants and Lubrication"'; Berlin,
Chemische Technih, No 12, Dec 62, p 764

The Scientific and Technical Center (Wissenschaftliches Technisches
Zentrwta) for Lubrication and Lubricants at the VEB Mineraloelwerk
(Mineral Oil Plant) in Luetzkendorf, in collaboration with the Com-
bustion FuelI Technical Society (Brennstofftechnische Gesellschaft),
nrnounces that the Fifth Sympositun on Lubricants and Lubrication
rill be held at the end of August 1963.

AccordinC to the announcement, the symposium will treat not only
the application of, but also the physical and chemical problems con-
nected with, lubricants. In the announcement, the organizers draw
the reader's attention to the followinG problems which will be on the
a(enda of the symposivmr:

1. Matorial problems of lubricants, primarily contributions to
a clarification of the relationship bet-ueen composition of oils and
their usefulness;

2. Production problems relating to the manufacture of lubricants;

3. Application investigations pertaininG to a side variety of
machines and equip•ent, including combustion engines, testing instal-
lations, and test machines.

. Contributions on the qucstion of technically justified oil-
change periods under varying conditions of use.

5. Problems connected with the manufacture of special oils, i.e.,
cold machine oils, hypoid greases, hydraulic fluids, etc.
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Ille Liulounceu.ent, state,, that 1c~n3w:1- 1"Ish to PrOE;0ont Ppaers
at t~e ipou shiCuld so iaclcntc b.,, 23 I1ebrucry l9j3 Lind send a
1bvicZ %n~opsai of t'-eir lecture to tl-.e ITZ (Ocicnti:l'±v-Teclinical
Centev) of t':c CILmCical Industr-,, for Lubricanta, and Lubrication,
Rm".-pa (Gciseltui)j, Eaot Cernany. T1.-c brief's should not ex'ceed 3-4~
tYpcni Titcn pxvco and slTuld be subi itted in dtmi cate, since
t cy are to be reproduced in t',e -,r;oiý: ro~rar'. Tio~ announce-
r-entý concjludeo boy stating~ that. planncd individtvcl lectures should
be li~iited to J1Q r~inutes and group lectmrco L.e)d to 12O minutet~'
duration.
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II. METALLJRGY

Corrosion

70. Corrosion-Patiue Studies of Metals in Alkaline Solutions

"Mechanism of Corrosion-Fatigue Failure," by S. G. Vedendin
and V. S. Sinyavsliy, Central Scientific-Research Institute
of the Ministry of Railmys; Moscow, Zhurnal Fizicheskoy
lhimii, 1ol 36, No 10, Oct 62, pp 2209-22L4

The purpose of this work was to study the electrochemical mechanism
of corrosion fatigue which at the present has not been confirmed by
experimentation. Corrosion-fatigue tests were conducted on samples
of St. 3 steel, the Al-Mn-Si alloy AMg6, and an Al+lZn alloy subjected
to cyclic loading in IaCl solutions of various concentrations.

It is found that the de-nobilizing of a metal by cyclic load-
ing is the consequence rather than the cause of crack formation, and
the protective action of the cathodic current is not due to the sup-
pression of local currents from the streosed to the unstressed sites,
but to the formation of an akalinc nediu;a on the specimen.

Oding's dislocation theory of the accumulation of vacancies form-
ing micropores and the Reheinder effect reardinG the decrease in metal
strength due to the adsorption of surface active agents wore believed
to be the best explanation for the mechanism of crack formation and
subsequent rupture of metals from corrosion fatigue.

71. Corrosion of 1QilT and YalT Stainless Steels in Nitric Acid

"Passivity and Intergranular Corrosion of Stainless Steel
in Nitric Acid," by I. K. Burtseva, V. D. Plyasunov, and
A. 1. Krasil'shchikov, State Institute of the Nitrogen
Industry; I-ioscow, Zhurnal FizicheskoM 1Xtimii, Vol 36, No 12,
Dec 62, pp 2687-2692

The passivity and intergranular corrosion of austenitic stain-
less steels l(ilTT and YalT in nitric acid pre studied. The steady
state and passivation potentials of stainless steel in nitric acid
depend upon the acid concentration. The potential of a specimen
completely immersed in the acid is more positive than that of the
same specimen only half immersed. An electric current arises betieen
the two differently immersed specimens, iLth the partially immersed
specimen serving as the anode. Also, within the surface of the steel
there are micro-cracks where air btbbles can become lodged and ini-
tiate corrosive action.
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72. Corrosion of 1I2411CI9T Steel and 1.icl'el by ZrCl 4, Valpor

"Corrosive Aeticn of V'irconiutn Tetrachloride Vapors on
"~tcal l2aTcnd 'iiclzl at fliý;i Teuraeratuxes," by
V. I. Tsie'nloL,. I% Koilswrova,, and Vilxor 1.
Spitsyn; i Zoscow. trn: *,neri Vo .3$~o1
Jul ,2, P) -5

In conrection iwith t:e 1 rti~icition of^ zirconium £'rou hafnium
m-d t: c rrocc" ses inolved, ý, sidle otuday ims :ade on tile corrosion Of

l~.1i~r2staiu~lcss, steel and nice~el byr 7Cljý.varors at hi.-h tetriera-
tu~s C .do~~0 Ck'rlC12, ý O and 7500 for 1.i) for periods of

At t: a lo-..cr te-.7-erc.tvrc* , bot&- Y.aterials are vigorously attuacied
by t';- vapors. At hiiuL; er tco iperatures, t~e steel is almaost com.pletelýy
corroaed v:iL:.ii 20 U:ctis, if crezas tlhe nichel, althou-h severly attacl:ed.,
is so-..:c~i.c.t nraotectcd by a nic-.el chlori~.e -fili-.i.

72. ::-dro. qn !ý:rittJleient of lIl.. ustenitic Stainless Steel

"Tendcnc.- of Austenitic Z'jteel Tow~ard IKydroen 2.ibrittloaent
in iL~clation to th~e !iYrox-en Content,. De'orr.:ation iPhte,, and

Sperc~turep" by Ye. P. ~ec'.ty and K. V. Popov, Institute
of Fctrolctr, tmd Cvarbo-C, a-,iicc1 Syrntdhesis, Siberian Dep-
arti.-cnt, .cvaer.,.y of "clenccs USSfl; Siverdlovak, Fizilm
;:c'.tallov i ::et0.1.oyecienii-e, Vol 14, 1.o 2, AuZ Z, 7P271l-

T2o study t ~e b)ydroc;en c:.Ibrittle; :ent of stainless steel, tensile bars
of lI.1Ci5.9 steel w~ere sub'ectcd to hyýýdxojen Las ilpref nation at 5000 o
c.nd 5030 at:.-:os:i] ares rressure f7or 2):, 1:48, T2, and 96 haours. The iiy-
dxoý;cn content ufter e:.Tosurce -1)*, 25, 5.0, and 100 m:l/100 ~

Ductilit,- C( elonLjation) tests v:ere vpde in tl-e tenperature in-
terval of -J.O o to L.00C. c .e-clonjuticn of 11211[119T steel,. ifich
hcs Cood ductility at t:-e lov:er tci-t-.eratures (in the ne±Z~hboriood. of
10 ')) for bothi eribrittled and nona.1crictled s-.ecitrens, drops to a -iiinitr:i
(20,;) at -L00 C. Also, wý en testin- both etrbrittled and nonenbrittled
speckL.-ens in rela~tion1 to t0e.%-rLturC and stress rate, the slower tize
stress rate, t~e lov;er t: e ductilit.- r&ich reac]:es a minit-uni of' 20,.,
at a rate of 0.05 i/16 n
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In the tensile tests, there was little difference noted in the strengths
of the embrittled man nonembrittled specimens. However, embrittled speci-
mens have a greater yield strength than their nonembrittled counterparts.

One final conclusion noted was that neither metals with a f.c.c.
structure nor those with a b.c.c. structure are resistant to the effects
of hydrogen embrittlement.

74. Oxidation of Titanium in Water Vapor and Air at High Temperatures

"The Mechanism in the Oxidation of Titanium," by D. I. Layner
and A. S. Bay, Institute Giprotsvetmetobrabotka [Gosudarstvennyy
Nauchno-Issledovatel'skiy i Proyektnyy Institut Po Obrabotke
Tsvetnykh Metallov, State Scientific-Research and Planning Insti-
tute for the Processing of Nonferrous Metals]; Sverdlovsk, Fizika
Metallov i Metallovedeniye, Vol 14, No 2, Aug 62, pp 283-286

Microst:-ucture studies of titanium oxidized in air at 900, 1,020,
and 1,11500 C and in water vapor at 800, 850, and 9000C disclosed that the
oxidation of titanium occurs more rapidly and at lower temperatures in the
presence of water vapor.

In the vapor medium, a fine-grained, uniform oxide is formed initially,
followed by the formation of coarser columnar-shaped grains. In the presence
of air, the formation of the initial acicular oxide crystals was not observed.

As in most oxidation processes, there is a double-diffusion process taking
place, and at higher temperatures the diffusion of titanium atoms into the
oxide layer is more predominant than diffusion of oxygen atoms in the titanium.

Comparison of the oxidation of titanium in air and oxygen showed that a
thicker layer of oxide is formed in the presence of air. This is the result
of defects in the lattice structure cuased by the nitrogen atoms which enables
the oxidation process to proceed at a faster rate for a given period of time.
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Crystallography

75. Creep Mechanism Studies in Ni-Al and Ni-Co Alloys

"Relationship of the Mechanism of Plastic Deformation During
Creep to the Conditions of Deformation in Ni-Al and Ni-Co
Alloys," b-' V. A. Pavlov, M. 0. Gaydukov, and V. V. Mel'-
nikov, Institute of Metal Physics, Academy of Sciences USSR:
Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 14, No 2,
Aug 62, pp 275-282

In the study of plastic deformation during creep, three different
mechanisms were found to occur: slip, diff-sion, and slip in con-
junction with a process of relaxation. These mechanism occur it vari-
ous conditions to temperature and stress. In a region of relatively
low temperatures and high stresses, the deformation mechanism is pre-
dominently one of slip, and the relationuhip of creep to temperature
and stress can be determined by Zhurnahov's equation.

At low temperatures and high pressures, the mechanism of plastic
deformation is a diffus'on process. In this region, the deformation
rate is a linear function of the applied stress.

In the intermediate region of temperature and stress, the third
mechanism, slip in conjunction with relaxation, occurs, and the rate
of deformation can be approximated by Veetman's equation:

F- C (a 01 T) e

where q -- energy of iffiUsion activation, a-- stress, and m -- coef-
ficent equial to 5 or 4.

In this study, relationships of deformation rate to alloy concen-
tration, energy of activation of deformation to stress, and deforma-
tion rate to temperature and stress were studied for Ni-Al and Ni-Co
alloys and the data graphically compared to Al-Mg and Ni-Cu alloys
from previous investigations.

In contradiction to Herring-' theory, which states that the
boundaries of slightly disoriented blocks have no notable effect
on the development of diffusion creep, t'e present qtudy showed that
fragment boundaries are involved in the diffusion process. This was
explained by evidence of a high degree of fragment disorientation
in which the fragment boundaries have the same properties as grain
boundaries and consequently have much influence on diffusion creep.
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76. Critical Shf ar Stress in, Sin,&le Crv:stals of Aluminu~m

"'T [,r ~'ect of' t-he losai~c trtueo' S ina1e Aluminum
CrYsit-_11 on Its Critic---% Shear Streso,t ' bý D. Ye. Ovsiyenko
an(! Ye. 1. Bosiiins, InstiLtute of Maetal Physics Sverdlovsk
Firzik~ Metallov und healvk~yVol 14i, No 2, Aug 62,
pp 252-258

In the stiudy of the e-ffect of the or:iginaal internal structure
0-7 if)eCry:rtals Of p~ure tliuninumi on -the critical obear stress 'T
there ci'yptalo, it iias shoiwn that the critical ohear stress increases
linear'ly w.ith -increases cvnZlc of cell dic orient a;tion and proportionally
,.;-.-th the Pqvuare root of the coll silze. Thin thangre in the critical

S i~v;, ussoc!.Eted! with the dfmizity of' the dlislocations and the elas-
tiý ',nberact3.*-n betireen -the i-.o~bjlc Ois2ocatlicns and the dislocations in
the orl-itu~l ;,tvruct"'e. Thu* the disl2.cationo formed in the process of

o :•a) rc.!th -iLtý an *,_ij-oi'Lont ixole in the process of plasýtic floiw

77. Di~ilocation Cl rib in S-ilicon C orsi~Cnt A-Ining Gold

"Ec3e ~i~oeti~~nCljiiib in Silicon Undei the Action of Gl,"
b L .:Lvsi-, In:-.t tut e L"~ [ .T iz'.'Leni A, A. flaykov,

*; 2 Scncr-, USOIA; Loninira6, Fiz Uzý. Tverdog-o Tela, Vol 4i,
1,1K 9, Sern i`2 !P 24:11.7-244~9

Zih c).iri~b u&' eo.Ge ilc~in:c. o;of itsl~ns undcr the in-
.i)WUc. .:di.3L;.ý.vcd -. l f'us suL .I-t was shoivm that dislocations

~cau t~;; '~u .cl:;ccntainwn.n'U-i Th; eccnd 1-1",e andcclimb in the
orc~n filcl caoill i_ :e ui e:X ' atcrmic .0lanuu. This was accom-

. . .c .- v.o i .L~ hc'Ltýxii taV'ýn belfo-e ancl after appli-
%hich ;;N.-!od Th o. d now iolocation pceitions

a~nJ thair lirc.:cticun c*ý7 dlirt1)

"CtuniLitcoa:, o. Di:Aocati1on ý3trcn-,thenina by Accumulation," by
~.A. Urialcr2-, Institute c..1 1e` lhy-iAc7s, Academy of Sciences

USSý,; 1--n.j.netrt~, Fizi' :a T~rgrdozo Tcla, Vol 4, No 9, Sep 62,

The rl,>tK i of ~t~rn en.n~ i~oct 1c 1 v-h impu rity atoms

j~c 1;:-Zý'Utk J.he d 1,ocaLic~nc ýitiro inve:-;ti~ated.. Dislocatic -~ are
surrý_.tnJrcd iy ].:LCstrr_3 '1j!.s, _4iLd the stress fields of d&fferent
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dislocations interact atrcnaly and lock the dislocation into
metautable config-iration. To determine the number of impurity atoms
miCratinC to a dislocation, the Cottrell-Bilby aae-hardenina theory
was used.

42

C -- ,-- -D-E-N-T-1 -A-L



C -0-N-F-I-D-E-N-T-I-A-L

79. Domain Structure of MnrG_ 3 Intermetallic Compounds

"ýDomain Structure of Mn Ge 3 bermetallic Compounds," by A.
Vrzhetsiono, Ferromagne ics Laboratory, Physical Institute
of the Polish Academy of Sciences, Poznan'; Sverdlovsk,
Fizika Metallov i Metallovedeniye, Vol 14, No 2, Aug 62,
pp 182-399

The domain structure of Mn5 Ge3 compounds was studied by examining
the crystal planes oriented from 0-900 to the horizontal axes of the
crystals in the presence of an external magnetic field in order to eval-
uate the magnetic charge which accumulates and to determine its sign.

All the Mn5 Ge3 samples except one were produced in a vacuum furnace
or qciartz ampule. The one sample was produced at the Institute of Magnetic
Materials at Jena.

80. Electrical Conductivity of Metals With Vacancies

"Concerning the Electrical Conductivity of Metals With

Vacancies," by S. I. Masharov, Ural State University
iUiezi A. M. Gor'kiy; Sverdlovsk, Fizika Metallov i
NlVtallovedenie, Vol 14, No 2p Au-G 62, pp 288-29O

In a work (now being published), the author determined the freq-
uency rn}pctrun for the accoustic vibrations of a crystal containing a
sall nunber of vacancies. The present work uses data from the earlier
report for calculating the electrical resistance of a crystal containing
vacancies with respect to temperature. To accomplish the desired objective,
a vave fux.ction for describing the thermal vibration o- a erystal lattice
with vacan-Ies was used and the possible transformationis of the electron-
phonon interaction were calculated. These calculations were made for
electron scattering with and without conservation of qluasi-pulses, after
which it was possible to determine the electrical resistarice of a metal
with vacancies by calculating the phonon and phonon-hole resistances, arnd
consequently, to find the difference between change of resistance at high
and low temperatures (numerical values for gold were used for lattice
constants, Fermi energy, and Debye temperature of a pure metal).

Investigation of the change in resistance of a metal with vacancies
led to the conclusion of the existence at low temperatures of two tem-
perature intervals where the difference in the resistance increments due
to thermal vibration of the disturbed structure in one interval is
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positive, and in the other interval, negative. However, the changes
in lattice structuru surrounding vacancies, which are a function of
temperature, wore comTpletely neglected and should be taken into con-
sidcration.

83. Formantion of Dendrite= in Alumiinum Single Crystals

"Intern.l ZtruC tui ! (- Tsinle Crystals of Aluminum in Re-
.XatTcn to Conditic(Lm of Crystallizaticn," by G. B. Indenbaum
and D. N. Popov, Irasnoyars•- Institute of Nonferrous Metals
:.lenl 14. I. Kalinin; Sverdlovsk, Fi7iha Metallov I Metallove-

enivc, Vol lI.. No 2, Axti 62, pp 205-211

Grc:n crystals of 99.994 and 99.96A aluminum were investigated
and. tho-;.x. :-ryrlt t:l structure examined for different cooling rates em-
ployed. In -;. j .t.ntnces, the internal structure of these crystals
showcel cenritic structures formed, parallel to the direction of
Stealth, Lxcci 2.ly fc:.- f.,atcr cooling rates. Naturally, the dendritic
-tructure was more prdJcminant in the samples of higher impurity con-
ten". (99.96,). The size and extent of dendrites were concluded to be
.L fnincticn of the rccrystallization temperature for the particular
aluuintu saniple and the cooling rate.

82. heat Capacity Measurements of Tunrsten at IIigh Temperatures

"Energy of Formation and Concentration of Vacancies in Tungsten,"
by Ya•. A. Kraftmal.dher and P. G. Strelhov, Institute of Ther-
ma2i Physics, Siberian Branch Academy of Sciences USSR; Lenin-
grad, Fizika Tverdoo Tela, Vol 4, No 8, 1962, pp 2271-2274

Energy of formation andl cone .. rsion of vacancies in tungsten
wrere deternined by m, sux Xn- its h:. t capacity at high temperatu~ov
utilizin3 reliable dati (-,n teiaperature-resistance relationships f,.-.
tungsten.

Tests were c8 nducted on tungsten wire samples (0.03-0.05 mm dia.)
annealed at 3,400 K. Ieat capacity measurements were maC e in the range
(2,000-3,600AK). A plot of theheat capacities at con7,-;. nt pressure
and volume (Co and Cv) versus t, ,.)eraturc ohowed tfl " tungsten
rises.exponential-y above 2,h)*K, while Cv remrin.; . to
3,000 K, after which it remains constant with increasol.j temperature.

fcEjn...tvicn for tungsten in the temperature range
(2,):a 3, C) -7 u; calculated to be 72,5 hcal/g-atom, and vacancy
concentration ,L. 3,6000 K ias 2.71.
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"83. Interaction of Edge Dislocations With Vacancies

"Interaction of Edge Dislocations With Vacancies in Silicon,"

by L. S. Milevskiy, Institute of Metallurgy imeni A. Baykov;
Leningrad, Fizika Tvcrdogo Telu, Vol 4, No 7, Jul 62,

pp 1878-1881

The interaction of ed6.e dislocations of opposite signs with point-
typ~e defects was studied, auLl the question concerning th, a* nt of
dislocations with the absorption of excess vacancies is discussed.

Single crystals of silicoun were elastically stressed aid the
movement of dislocations along the slip planes studied. Data on
dislocation density necessary for Lutll absorption of excess vacanices
can be combined with information on dislocation climb to estimate the
limiting solubility of vacancies at a temperature near the melting
ioint of silicon.

84. Multiplication of Dislocations in the Surface Layers of LIE
Crystals

"Dependence of the Strength of Fracture Whiskers to Size," by
P. G. Strelcov and A. A. Shpunt, Institute of Thermal Physics,
i'berLin Branch, Ac.deiy oC Sciunce,. USSRf; Leningrad, Fizika

Tiverdoro Tela, Vol. 4, No 9, Aug 62, :p 2258-2261

A study of t.he whiskers resulting from the compressive fracture
of LiF cryztals showed that the iunusually high strength of these
whiskers, which are equivalent to the high strengths of grown whis-
kers, is a result of development c=nd multiplication of dislocations
in ths- ta',7ace J.•'.rs by mechanical intor-r t on.

Mec':. tions of the dislocations and the dislocation densities
in th'. crystals before md after stre-'-:n . e tudied by selective
etchin6. The n.-.irber (f dislocat'on. •c, .Mfore stress was 105.
and af'ter _'ractuie ths; ntmu•ber was 11.. In -, crystal wirth a diametr
of 4 micrzns, the dislocation density wxaý round to be 100 (cm 2)-l.

In the case of a single vrhiskhr, it w.ras assiuied that the disloca-
tkns are tuliformly distributed, and the ntuaber of these escaping
tlhŽ zar-fuce layer Oec:'.-ases with decreasing diamneter. Therefore, it
wa•s concluded, that a whislk-er with a disrnc t .r of one micron cannot
con-tin aun-. dilocations and, consequently, will posses the high
,reŽngU h prediCted Ly theoretical calculations.
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.85. Specialized Computer Developed in Czechoslovakia

(Caption to photograph], Prague, Rude Pravo, 8 Feb 63,
p 1

T'hc Ins~itute of the Physics of Solid Ma•terials (Ustav fysiky
,)evnych 2. ,tok) 0:!. the C,.coho;lovaL Academy of Sciences, in Prague-
Strescvico, h•2.: 0.csi,•ncd a srecialized, single-purpose relay computer,
the "Elis:-1 . I A," 2or pcrforrlnz calculaticns necessary for deterijing
the brcA!:,2.cvi ':f the c,'ystalline structure of some solid materials, the
caption states. 4.n operator, identified as Assistant I. Hadinec, is
shown beside the computer.

86. Studied of Dislocaticns in Iron at Low Temperatures

"InvestiGaticn of the Temperature Dependence of the Yield
Point of Iron in Ccnnecticn :Tith the Interaction Between the
Dislozaticns and Itr rotitiil Atoms," by V ; Sarrak and R.
I. Entin, Institute of' .letallography and letll Physics and
the Central Ocientific-Research Institute o0 Ferrous Metal-
lugry imeni I. P. Bardin; Moscow, Doklady X.ademii Nauk USSR,
Vol i45, No 4, 1 Oct 62, pp 810-812

An investigaticn of the effect of temperature on the resistance
to plastic deformation mas conducted to study the role of interstitial
atcris and the mechanism of their effect cn the yield point of iron
wire ,:inoles onc-riri dir.ecter x 50 nri length) containing 0.042% C and
0.005,p T. 'Ziese were anncal(-1 at 10000 C, after which one batch of
zpecinens waz f'urnace cooled to 20 00C and then air cooled, while the
other batch wis water qucnched frcm 7300 C. After straining, the speci-
mene itere agcd (without reroving from the texle holders) in water at
60°C for one hour.

Testing was done by the method of reciprocal deformation at two
temperatures. One batch of specimens was strained initially at -196 0 C
to an arbitrary value and then stra-Ined to the y3d point at -20 0 C.
The uther batch was strained initially at -20OC to the same arbitrary
value and then to the yield point at -19(*C.,The &.fferences in the
strain values at the different temperatures (Ao) showed that La de-
creases with increase of deformaticn.

The change in the resistance to deformation when increasing the
temperature from -196 to -20 0 C is greater than for the Ipposite case.
This was explained as a result strain hardening at -19CPC.
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The specimei1 aged at 600C were fotmnd to be totally free
of any strain from prior deformation; this was the result of the
interaction of the dislocations and interstitial atoms in the Iron.
It was also p: Qpcsed that at the outset of plastic deform=tlonj the
dislocations are partially freed from the atmosphere of impurity
atoms. h1ence further azinc reduces the obstruction of dislocations.
4a incr#?--- I. -" value for unstrLaneJ iron and simultaneously in-
Ic:ce t 1m toward brittle r*.upture.

It iras concluded that the prw i.nce of interstitial atoms in the
solid solution is not associated iAh dislocaticns and, consequently,
does not shr- any noter' effect on the strength at low temperatures.
The upper tpld poin' po~t is the stress required to -ove the ob-
structed dislocations, and the lower Y. P. is the otrev required
to move the free dislocations. Therefore, the tenmerature relat.on-
ships of the upper and lower yield points are essentially the same.

87. Study of the Slip Nechktnism in a Plastically Deformed Metal

"Concerning the Structure of Slip Bands," by S. V. Zatsenin
and V. Ye. Koch"-v. Chelyabin:s' Zcientific-Research Institute
of Metalhtrgy; Sverdlovsk, Fizi••a M4etallov i Metallovec eniye,,
Vo0. 1)1, iio 5, x6v 62, pp 673--677

It hAs been established by clectrcn-microscope research that the
structiire of slip bands of face-centered cubic metals in one of pro-
rre.zsiv,? ac t.on by scipple shear. IIcoevcr, use cof the electron micro-
scp.,e to study chlanLns in the structu.•e alcn- the slip bands in un-
.s.ti f -ctory and Gr' -ficJ.dctallography iv required.

E2ON80 ifichr'omu, which has t smtll e3Mtic r.nge, was used to
study the slip mechanise. At 0.02A3 clonzation, distinct slip bands

rero Cse4e while at 0..14-0.0...,, clono.rtioh traces of plastic
dcfornira icn were cbserved in oractically all the grains.

It wias found that initially most of the slip occurs along tb
grain bounCixrIcs. This causes increased stress w.ithin the grainr I.
themselves, irhich leads to the initiation of twinning aw.d an over-
all rcdut'n in the strenrth of the rehtal.
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Neif Electric Furnaces

88. New Electric Furnaces in Operation in the USSR

"The OKB-850 Hi•h-Tempertature Vccuum Electric Furnace for
Sintering, ,Aneali#n, and Dea~sin,; Parts Made of Refractory
Metal•, Higihly Refractory Oxides, Cermets, and Other Ma-
terials," by G. U. Dashevshaya; M-oscow, Ietallovedenie i
Terni ches-'aa Obrabotlza 1.!ctal.lov, No 11, Nov 62, p 49

An CEB-850-type high-terperature vacuvxn electric furnace, devE
by VITIILTO [Vscsoy:izni N,Lucimo-lIs.sledovatel'sldy Institut Electrotdr-
L!che skogo Oborudovaniya, A2.ll-Union Scientific-Research Institute of
Llecctrotherumal Equipment) and minufactured by the Moscow Electrothermal
Equipmient Plant, hao been -.ut into Anduot. i tl operation.

This £fuirnace is e,!u ji)C1. th a cooling ccimpT-rtr-nt. Loading
and. uIlzdi, o• partr arc Aully mech.-nized. An eleator mechanism
ccnvey.-:. the parts frcoi the heating c'iunartn.icnt to the cooling com-
%)a1r'-ncnt :ýnd rcturns thew vitb.huut 1'i-atuntin, the vacuum.

Given below ure the technical s-peciflicatic-ns for the OKB-85C type

r, :e (,,,) ........... 26
Vo.tave (v) ...........

Vucuv (:.i Z i 1L.) ...... .. 1 :1 .

Charee vt (k ........ 300
Length o7 vor:Inng.r (Mn) 2-......
Thoihh. of wor'hing

Fvurna-ce ir (tc no) ..... 9.5

"Vacuvn Shaft Electric Furnace OKB-95T7t" by G. U. Dashevskaya;
Ibid., p 50

The 018-857 -type electric furnace is designed for vacuum heat
treatment or parts and pipes which oxidize very easily. This furnace
ccnoists of a preheatin' compartment and a heat-treating compartment.
Parts are removed fxom pits and placed in a vucuvau container for con-
veyance to the preheating compirtment, where they are preheated to
1,1000 C. Folloving the preheating compartment, the parts are treated
at 1,4500 C in the heat-treating cornpartinent. Cooling is expedited in a
container vith argon gas and then air cooled.
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VNII1,TU developed the UIZ-857 :-ftrnace und the Moaco'w Blectro-
thermnal Equipm~ent Pla~nt prodlucrc it.* Technical. specif'icationo for
thr, O1B-857,/i-(prchcatinG, :fw.'1co) and the OIM3-857/II-tmrnes (beat-
-t ieebt in ziturnace) arc gi,;ven below:

Powe ý;( (v) 2

Volt~ 5.2 73

Vacilu-11 ( r.11A~~~Li UL.IC~~5c), 1'.0U

1 t n i'LCO 't'Lc). Lf the heat-treatin-. :~r cx~;cw iat~u~c Te
"ur"n vc' vw_ýi Qcvclopcdl b- VN~IIETO an6. rni.L':Jb(TILt: Tscan-

tr C 'n~ b~ucno- sl'Ždoatc .':iyI~tititut Uhox2. hi.
YOII "2 c'Ot.L. ý;clcnt T__ c. ~ch Inz.ti:-x.tk ...'ni' v- Xr ich~.v iic DonA.

~X~c~iflC 1 ct x".;c-t-..cn:3 .cor. tho( i_'5.y-y'm tn'ue are.

r -ul x acu.n i)9 1Q

~'ur~~ hci3~ 2"COO

"R(Ul~e;.-Conveyer CIJ3-k0't:.A *Tyvec "'1.c'trihc Furnace f . the Hea~t

rjho first roller-conveye~r clectri ?uArnace f'or heat treatI~ng ctain-
lecs steel. pine in thec Sovio.t Uniotn ha:; been -ott:, intr. cnperation at the
Moscow Pipe Planxt.
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The OKB-854A -type furnace is fully mechanized and automated
and equipped with a spraying device for quenching the pipe after
heat treatment.

The 'urnace was developeki by VNIIETO nd manufactured by the
Moscow Electrothermal 2quipment Plant. I orkins parts of the furnace
were produced by the Buzuluk .- chinery Plant.

Technical specifications for the 004-854 -type furyace are:

Power (l•r) -. 'C 1,380
Voltace (v) .3.' 380, 185
Max operating tenj.o 10 ) • 1,130
Max productivity
(meters/hour) S
Speed of movinZ pipe

(meter/min) 0.14 - 1.77
Dimensions of operatin-
area (2rn1) 1,200 x 23,940 x 370

Dimensions of furnace
(mm) 8,390 x 4,OO0 x 40,350

Phase Studies

79. I •$ero:,eneuu2 Lguiil1.iuu in the Ge-In-Sb SOstemr

".etero-oneous Lquilibriiun in the Go-In-Sb System," by V. S.
Zemsl-ov, A. D. Such'-ova, and B. G. Zhurkin, Institutc of
I:etallur-y imeni A. A. Bay]-ov; Iloocow, Zhurnal Fizichcskcor
Khim•i._ , V(1 36, No 9, Sep C2, •?m 1911.-1ý.-c.

Hetcro~;eneous equilibrium in the crystalliziation of gerrzniir
fi•.•.n its indiiuu and antic~ny alloys war, invest! ge-'ed. It -*'" sho-n
th-t the quasi-bin~r: section crf e•nivrn-inditin antinonite c(,e•

ot pucsu -all the ,rorartics of a binary system becacse it Coes
noý reflect the true equilibrium betwecn -the solid and liouiCd ' 0sos.
I• vas .Also shown that the sclubility cf ind.,' or antiri-ny in ger-
n.tniiTm is vei'y loi if cnly one is present: :'I'.le ± theA, Ivoth
Dr'coent the sclubilit.y of both elements 14 increased.
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90. lron-Germaniwaaly A2O2T ti.died

"Phase Com~ponents of the Iron-Germanivmi System)" by A. K.
*Zhto2.'tz and P. V. Gel'd, Ural. Pol.ytechnic Institute,
M4oscow, Zhmrna2. Fizicheshoy 10imii, Vol 36, No 11, 1 kv 62,
Di 40-10

-ry andt met~x11ocrrphic otu~ies of pha-zo components in th rn
r~ermnniwin system show tha~t phase diugraias ordinarily used are of littl.e
r&Liabi2.ity. It uras shorn. t.hait the hi:-Ihoer Ircn-Ceviiv~ni~de FeGep ha:s an
an"Ircc~ab2.e are-% o2C homo-cn",u7 'uý :-irstenco * It ýir a,1.2-0 ho=* that
iron Corms the comroundl Fe + Ge, where X is Ca'eater than 0 but lass

tn0..Ticopoind has not been dlescribed -previoustuly and i.s
ctructurally siniiJ.av -tc 1-n3 .2 5 Ge. The --'ubiJlity of L.~errmoniuni in ai1-
pha-Fo' approaches 1.6.13 Pe:.'cent at 2.,0k-0C. The forinaxtion of -, Colid
sol~ution is acco~niniedl by a cunsidterabic Increase In the parameter
oi' the boay-cuntered Littice fo!': iron.



91. Phase Diagram Studies of the Os-Ru, Os"Rej and Pd-Ir Systems

"Constitution Diagram of the Osmium-Ruthenium System," by M. A.
Tylkina, V. P. Polyakova, and Ye. M. Savitskiy; Moscow, Zhurnal
Neorganicheskoy Khimii, Vol 7, No 6, Jun 62, pP 1467-1464B

Thr first constitution diagram for the osmium-ruthenium system was
constructed. Powdered osmium and ruthenium (99.8% pure) were separately
pressed into tablets and sintered in a vacuum. Alloys were made by melting
in an electric-arc furnace with a nonconsumable electrode in a water-cooled
copper hearth at a helium pressure of 200-250 mm Hg. Hardness tests and
phase analyses were made on samples in the as-cast and annealed conditions.
The as-cost alloys had a dendritic structure throughout the entire diagram,
whereas the annealed specimens (2,000"C for one hour, 1,000*C for 500 hours)
had the polyhedral microstructure typical of solid solutions. Some grain
growth was experienced by those alloys annealed at the longer periods.

"Constitution Diagram of the Osmium-Rehenium Uystem," by
M. A. Tylkina, V. P. Polyakova, and Ye. M. Savitskiy; ibid.,
pp 1469-1470

The first constitution diagram for the osmium-rhenium system was con-
structed. Alloys were prepared under the same conditions and tested in
the same manner as given for the osmium-ruthenium system. Alloys of this
system form a continuous series of solid solutions. No dendritic structures
were noted in the as-cast samples.

"Constitution Diagram of the Palladium-Iridium System," by M. A.
Tyhkina, V. P. Polyakova, and Ye. M. Savitskiy; ibid., pp 1471-

.1,-73

The first constitution diagram for the palladium-iridium system was
constructed. Preparation of the briquettes was conducted in the same man-
ner as for the osmium-ruthenium system described above. Melting was done by
two methods: (1) alloys for the entire concentration range were melted in
an induction furnace in corundum crucibles under a layer of borax and (2)
alloys containing 40-80% iridium were melted in the same manner as for
osmium-ruthenium alloys described above. Various heat treatments were
conducted prior to testing and analysis.

This particular system was found to be a peritectic type with two
limited solid solutions. The peritectic reaction occurs at 1,7604. 2 5 &C
at approximately 40% iridium.
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92. Phase Transformation of Cerium at High Pressures

"Phase Diagram for Cerium in the Range 20-350 C Up to a Pres-
sure of 8oooo kg/cm2 ," by L. D. Livshits, Yu. S. Genshaft,
and V. K. Markov, Institute of Chemical Physics, Academy of
Sciences USSR; Moscow, Zhurnal Eksperimental'noy i Teore-
tichesky Fiziki, Vol 43, No 4, Oct 62, pp 1262-12b7

The diagram for the gamma-alpha phase transformation was extended
to 350 C. It was found that the boundary between these two phases in
the region of 200 C deviates nonlinearly toward the temperature axis,
and it was established that the relative variation of resistance in
the transformation retains a finite magnitude up to 350 C but diminishes
with increasing temperature above 170-180 C, thus making it impossible
to extrapolate to zero. Therefore, the data obtained did not confirm
the existence of a critical point up to 350 C, and the existence of such
a point is very doubtful. There was confirmed the existence of minimum
and maximum values on the resistance-pressure curve at pressures slightly
higher than 50,000 and 70,000 kg/cm2, respectively.

Special Proccsses

93. Extra-Fine Cadmium Oxide From Electrolytic Cadmium

"Eluctrolytic Method of Producing Highly Dispersed Cadmium
Oxide," by D. N. Grytsan, Scientific-Research Institute of
Chemistry, Khar'kov State University; Kiev, Khimichna Pro-
myslovist', No 4, Oct-Dec 62, pp 12-13

A new process for obtaining highly dispersed cadmium oxide based on
oxidation of the cadmium powder produced by electrolysis of a nitrate solu-
tion is described. It is claimed that the cadmium powder from electrolysis,
which contains 50% cadmium oxide after washing and drying, can be complete-
ly transformed into the oxide by heating in air at 500-600 C for 30
min. The new process is said to be less complicated and cheaper and results
in a product of higher purity and finer particle size (83% of 0-6 micron
size as compared to 63%) than that now produced by the chemical industry.

94. Growing Single-Crystal Films of Germanium

"Semiconductor Films"; Riga, Sovetskaya latviya, 31 Dec 62, p 4

"Thin single crystal films of germanium can be grown directly on a
metallic base -- this is the conclusion derived by research men of the
labroatory of Semiconductor Physics, the latvian State University imeni
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P. Stuchki. In the opinion of these specialists, encouraging results
have been achieved which point the way to simplification of the manu-
facture of semiconductorized instruments.

"The present technology., as is well known, is connected with tedious
manual labor and does not lend to complete automation. Germanium ingots,
which are 'cured' in special furnaces, are subjected to sutting: grinding,
etching, and polishing before they are transformed into fine crystals
which are brazed to metallic electrodes. Improving this process is a
task which promises remarkable possibilities.

"The semiconductor film is grown directly on the metal with the
aid of an electron beam in a vacuum. Such a beam, obtained from an
'electron gun,' heats up a layer of germanitum, creating physical con-
ditions for the formation of a single crystal. Experiments are con-
tinuing. An expanded program of research in this field is planned."

95. Iron Powder by a Fluidized Bed Method

"Metal, Born of Hydrogen.. ."; Dashanbe, Kommunist Tadzhikistana,
3 Jan 63, p 2

"... A method of making iron powder in a fluidized bed reactor was
experimentally tested in a laboratory of the Central Scientific-Research
Institute of Ferrous Metallurgy Imeni I. P. Bardin.

"The reactor consists of a tube made of stainless steel containing
a screen within. On this screen is placed a layer of fine ore and rolling-
mill scale. Then preheated hydrogen is fed under high pressure. The ore
particles 'boil,' and the ferric oxide is reduced to a metallic powder.

"The metal which is recovered with hydrogen does not contain such
impurities as phosphorus, sulfur, or carbon. Also, the reactor, which
operates at low temperature, does not require expensive refractay mater-
ials and can be used for a long time. This process for making iron
powder can be fully mechanized.

"This lystem for producing metal from oxides in a fluidized bed
reactor was used by the Dnepropetrovsk institute 'Ukrgipromez' [Ukrainskiy
Gosudarstvennyy Institut Proyektirovaniya Metallurgicheskikh Zavodov,
Ukrainian State Institute for the Design and Planning of Metallurgical
Plants] in developing the plans of a pilot plant installation for pro-
duction of iron powder."
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96. Moscow Scientist Reportedly Doubles or Triples Steel Strength Through

Magnetism

Bonn, Die Wirtschaft des .stblocks, 9 Jan 63, p 4

According to a Soviet announcement, a Moscow scientist named Bernsh-
teyn is said to have succeeded in doubling and even tripling the tensile
strength of steel by a new process based on the fact that it [steel] in
a magnetic field changes its size slightly as the field varies. Bernshteyn
is said to have placed steel into a magnetic field of several thousand
oersteds thereby putting the steel grains into motion in such a way that
they pulverize cach other. lMachines made of the steel produced by the
Dernshteyn process are said to be lighter in weight and to have better
elastic propberties.

97. Rolling Stainlesu- and Mickel-Clad Sheet

"At the Ukrainian Scientific-Research Institv'.e of Metals --
Development and Testing of a Technology for Manufacturina
Clad Shoot (jointly with the Kommunarsk Metallurgical Plant
and the Central Scientific-Ribearch Institute of Ferrous
Mletallurgy)," by V. I. Dorokhov; Moscow, stal I, iio 12, Dec 62,
p 1106

"Inserts are placed around the perimtetr of a pack consisting of a
;Lul-slab bax: layer" and a plate of cladding metal, and then a dense,
gaa-tiGht seam is deposited by electric wsclding so that the internal
surfaces will not oxidize and the pack can be rolled without separating.

"Rolled steel slabs for thQ base layer are milled on one aide.
Trimmed plates of the cladding steel are nickel-plated on the Iace side.
A refractory dividing layer is depositud bWtwuen the plate pairs to pre-
vent them from vulding together. After rolling, the plates are heat treat-
ed and cut into sheets of prescribed dimensions. Next, the sheets are
pickled and the surfaces dressed.

"Two-layer sheets made of low-carbon steel with a cladding layer of
stainless steel U0h18N9T and NP-2 grade nickel were manufactured in
accordance with the technology developed. Dimensions of the sheet were
(6-35) x (1,200-1,700) x 4,000-10,000) mm (acceptable).

"Pro'erties of the 'icet produced met the requirements of technical
specifications. The shear resistance, which characterizes the weld
condition of the layers, was 16.5-30 kg/mm2 (specifications call for
15 kg/mm2).
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"In the pack method, as opposed to the cust method of cladding,
preliminary preparations are performed outside of the main metallurgical
line of the plant. Rolling and all subsequent technological operations
proceed without complications (as with ordinary metal)and without de-
creasing the productivity of the mill and other rolling equipment. A
high-grade surface is obtained (in accordance with GOST 5520-50).
Pickling and dressing of the surfaces is accomplished with more facility
than in the case of the two-layer steel produced by cast cladding.

"Construction of a pack shop has begun at the plant."

98. Vacum Condensation of Zinc and Cadmium

"Position of the Triple Point and Its Effect on the Conden-
sation of Metals in a Vacum Plus Some Properties of Zinc and
Cadmium Condensates," by L. S. Palatnik and N. T. Gladkikh,
Khar'kov State University imeni A. M. Gor'kiy; Leningrad,
Fizika Tverdogo Tela, Vol 4, No 8, 1962, pp 2227-2232

Vacuum condensation of zinc and cadmium on a condensing plate with
a temperature gradient of 20-3000 C at the rate of 10-4 to l0- g/cm2-sec
was investigated. Eighteen metals, including Zn, Cd, Bi, Pb, and Sn,
were investigated and the results for zinc and cadmium reported.

It was established that the formaiion of Zn and Cd condensates is a
sublimation process within certain temperature intervals (20-2700C for
Zn, 20-200oC for Cd) at the given condensation rate.

Determination of the critical condensation (sublimation) tempera-
tures and subsequent location of the triple point on the P-T diagrams
for Zn and Cd was made by studying the crystals formed on the conden-
sing plate. Three crystal microstructures were noted corresponding to
three temperature regions of the P-T diagram. Analysis of these struc-
tures showed a distinct difference in crystal size, orientationj and
physical aplearance (luster, color, etc.). Boundaries between the three
regions, which were not distinct, were able to be determined by the sharp
increase in microhardness with increasing temperature at these coundaries.

99. Zone Refining of Aluminum and Lead

"Zone Refining of Aluminum and Lead," by B. N. Aleksandrov
and I. G. D'yakov; Sverdlovsk, Fizika Metallov i Metallo-
vedenie, Vol 14, No 2, Aug 62, pp 267-270

Zone refining of aluminum and lead was conducted to determine the
minimum number of meltings required to obtain maximum purity.
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The refining process- was carried out in resistance furnaces. Lead
was refined in a vacuum (0.1 mm HNg) and aluminum, in an atmosphere of
helium. Rates of travel of the liquid zones were 10 mm/hr for alu-
mintmi and 25 mm/hr for lead.

Purity of the refined metals was measured by measuring the speci-
fic resistance with respect to the refined end of the ingot. The value
of the specific resistance for aluminum were small and constant for the
first 300 mi of a 600-mm ingot. From the 300-mm mark, the change in rtý-
sistance increases sharply, noting an increase in impurity content.
These measurements were made on an aluminum ingot recrystallized 16
times. A lead ingot required 85 recrystallizations before the specific
resistance-length curve took on the same character as the curve for
aluminum.

In this investigation, purity of the metals was defined as the ra-
tio of the resistance of the metal at 4.20K to the resistance at 2930K.
For aluminum R4. 2/A293 s 3.4 x 10-5, and for lead, this ratio was 6.2
% i0-5.

100. Zone Refining of Bismuth

"Production of Pure Bismuth," by B. N. Aleksandrov; Sverd-
lovsk, Fizika Metallov i Metallovedeniye, Vol 14, No 5, Nov
62, pp 733-736

A means of producing pure bismuth (99.999%) by a simpler and less
expensive process was investigated. The optimum process described con-
sists of three operations: (i) preheating and melting at 1,0000C for
4 hours, (2) vacuum distillation at 950-10500C for 2-6 hours, and
(3) zone refining at a rate of 25 mm/hr Jr 4 -n-qes. Mhe refining
process was expedited by using five resistance furnaces, thereby giving
five liquid zones simultaneously and reducing the refining time by 80%.

This process produced bismuth with a purity of above 99.9R9%, as
determined by the resistance ratio: RB.2 oK/R293.4oK . 2 x 10-3.
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WEMING

101. Stress Relieving Welded Seams of OT4-1 Titanium Alloy

"Relieving Residual Welding Stresses in Thin-Sheet Elements
Made of Titanium Alloys," by S. A. Kurkin, Candidate of
Technical Sciences, and Engr Guan' Tsao, Moscow Higher Tech-
nical School imeni Bauman; Moscow, Svarochnoye Proizvodstvoq
No 10, Oct 62, pp 1-5

Results of irestigations are given on the use of rolling and heat
treatment for re.ieving residual welding stresses as a means of pre-
venting possible fracture in welded joints of titanium r.loys. Data
are given on measurements of these stresses in alloy OT-I4 and for es-
tablishing the optimum conditions for rolling and the general rules of
heat treatment.

102. Weldability of Stainless Steel Strip

"Welding of Stainless Steel Strip in the Rolling Industry,"
by Engr I. G. Gorin, Moscow Serp I Molot Plant; Moscow,
Svarochnoye Proizvodstvo, No 10, Oct 62, pp 28-30

Results of tests conducted on the weldability and rollability of
welded stainless steel strip are given. The mechanical properties
(tensile strength, impact strength, and ductility) of the welded speci-
mens are compared to those properties of whole specimens. Welding me-
thods, heat treating, and other factors involved in the improvement of
mechanical properties of welded joints are discussed.

The 22 grades of stainless tested were: ELa-2p EX steels -100,
-400, -417, -435, -602, -629, -702, -703, -811, -835, -868, .898, -904,
and -925, EP grades -168, -169, and -225, Khl7, N65, and EI-654.

Steels Eya-2, EI-100, and EI-629 were subjected to corrosion tests
according to GOST 6032-58 [No data are given.].

103. Welded Joints of Alloys OT4-l and VT5-!

"Mechanical Properties of Weelded Joints of Titanium Alloys OT4-I,
and VT5-•," by Engr I. F. Kobylyatskiy and Technician V. D.
Peshekhonov; Moscow, Svarochnoye Proizvodstvo, No 10, Oct 62,
pp 12-14
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Tables are given for the mechanical properties of titanium alloys
OT4-l, VT5-I, and VTl and for mechanical properties of welded joints of
OT4-l and VT5-I prepared by automatic and manual argon-arc (with or with-
out filler), spot, and roller welding in the temperature interval of-
20-800oC.

A minimum amount os pores was observed in joints automatically
welded by an argon-arc without filler and a maximum of pores in man-
ual argon-arc welds. Porosity of the welds was established to depend
on the purity of the parent and filler materials, amount ol filler wire,
and the method and conditions of welding.

In the specified temperature intervalp the strength of the welded
joints is equivalent to that of alloy OT4-l, and the ductility bending
is greater than that of VT5-1.

104. Welding Problems Laboratory at the Dushanbe Polytechnic Institute

"New Scientific Center"; Dushanbe) Kommunist Tadzhikistanaa
30 Oct 62, p 3

A welding problems laboratory has been set up at the Dushanbe Poly-
technic Institute by the institute, jointly with the Tadzhikistan
Sovnarkhoz. Purpose of this laboratory is to develop, perfect, and put
into production new welding methods, processes, and equipment with the
goal of increasing productivity and decreasing consumption of costly
nonferrous metals and high-quality alloy steels. Special attention is
being given to the new methods of welding by ultrasound, electron beam,
and plasma arc and to the programming of automatic welding devices.

105. Welding Titanium in an Enclosed Argon-Filled Fabric Chamber

"A 'Soft' Chamber for Welding Titanium and Its Alloys," by
Engr L. M. Berson; Moscow, Svarochnoye Proizvodstvoo No 10,
Oct 62, pp 36-38

The design and operating procedures for an inflatable balloon-cloth
welding chamber are described. The chamber is inflated with argon until
all the air is forced out. The air-argon exhaust valve is closed and
the argon-recycling valve is opened. Flow of argon is automatically
controlled by relays connected to the power source.

It is claimed that introduction of this chamber ill, in addition to
giving better welded joints, reduce the consumption or argon. It is
easy to operate and transport and quite suitable for use in welding
laboratories.
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MISCELLANEOUS

106. Effect of Ultrasound on Hardening of Steel.

"On the Question of Hardening Steel in an Ultrasonic FIeldj"
by G. V. Zemskov, R. L. ICogan, Ye. V. Smekh, V. L. Zdanovich,
L. K. Gushchin, and A. V. Kostenko, N*achnyye Zapisk/i
Odesskiy Politekhnicheskiy Institut (Scientific Reports, The
Odessy Polytechnic Institute), Vol 37, 1962, pp 41-44
(from ReferativnYY Zhurnal--Avtomatika i Radioelektronika,
No 11, Nov 62, 11-5-33 to)

A study was made of the influence of ultrasonic vibrations in a
quenching medium (oil or water) on the hardening process of U and
12hF steels (specimen diameter 20 millimeters). Vibrations at a fre-
quency of 23 kilocycles per second were produced in the bath and sus-
tained by a permendur vibrator with a radiating surface of 40 square cen-
timeters. The intensity of the vibrationsj according to acoustic probe
measurements, ranged from one to 2 watts per square centimeter. It was
found that the hardenability and hardness of the U8 steel, quenched in
oil, increased as a result of the ultrasonic effect and the hardness
near the surface of the specimen increased frc,, 37-42 (lc), without the
ultrasonic treatment, to 54-60 (Re). No appreciable increase of hardness
was observed, however, when the specimens were quenched in water.

In case of the 12KhF steel, no appreciable effect of ultrasonic ex-
r sure during quenching was detected, but after a threefold tempering
at 510-530 degrees centigrade), the hardness of speciments exposed to

ultrasonic vibrations was higher (RcR 56, as against Re= 52) than that
of the unexposed.

107. EMastic Properties of Titanium-Aluminum Alloys

"Elastic Properties of Titanium-Aluminum Alloys," by S. G.
Fedotov, T. T. Nartova, and Ye. P. Sinodova, Institute of
Metallurgy imeni A. A. Baykov; Moscow, Doklady Akademii
Nauk USSR, Vol 146, No 6, 21 Oct 62, pp 1377-1379

Purpose of this investigation was to study the effect of aluminum
on the elastic properties of Ti-Al alloys in the range of 0-40% Al.

TGOO-grade sponge titanium and ABOOO-grade aluminum were melted in
an arc furnace with a nonconsumable tungsten electrode. Alloys con-
taining up to 12% Al were made from forged blanks and the rest from
blanks cast under an argon atmosphere.
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The curves for modulus of elasticity and shear modulus showed that
with increased aluminum content up to 9% Alp there is a Gradual increase
in moduli-values. A sharp increase was noted between 9-10% Al, suggest-
ing the possible formation to Ti 2 AI. The curve continues to rise up to
16% Al, where the compound Ti 3 AI is formed. After this, the moduli
values drop off until the transformation occurs and there is a
continuous sharp rise in values throughout the remaining portion of the
phase diagram studied.

At 165oAl, the modulus of elasticity value was 15,700 kg/mm2 , and
at 40% Al, this value was almost 20,000 kg/mm2 .

Which of these alloys is best suited for use as high-strength and
heat-resistant alloys claimed to be unknown at present, and other pro-
perties will have to be investigated to form definite conclusions. The
high modulus of elasticity for these alloys at 40% Al is very desirable,
but a look at the density of the alloys over the investigated range
showed that from a density of 4.5 g/cm3 for pure titanium, the dendity
decreases almost linearly to a value of 3. 8 at 40% Al.

108. High-Temperature Creep Testing of Copper-Nickel Alloys

"Mechanical Properties of Copper-Nickel i.lloys at Elevated
Temperatures," by B. Ya. Pines and I. G. Ivanov, Khar'kov
State University imeni A. M. Gor'kliy; Leningrad, Fizika
Tverdogo Tela, Vol 4, No 8, Aug 62, pp 2109-2115

Results are given for experinments conducted on copper-nickel alloys
at elevated temperatures and applied stresses in order to gain some
knowledge of such processes as self-diffusion, dislocation movement, and
the relationships between creep rate, stress, and composition.

The prime objective of the tests was to achieve a minimum creep
rate, i.e., combinations of temperature and stress at which creep would
be initiated. Both as-cast and vacuum-melted alloys, some of which were
rolled and/or annealed, were tested at temperatures from 7000 to 11500C
with applied stresses ranging from 400 to 1i00 g/mm2 .

(No specific conclusions are stated.) Frenkel's self-diffusion
theory, Cottrell's "atmosphere of impurity atoms," and the effects of
vaporization, fornation of pits, aid other defects at high temperatures
are discussed.
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109o New MilliW Tool Invented at the Leningrad Kirov Plant

"A New Milling Tool"; Moscow, Bkonomicheskaya Gazeta, No 28,
24 'Nov 62, p 32

A group of inventors at the Leningrad Kirov Plant, headed by V. Ya.
Karasev, have invented a nev spiral-shaped milling tool with irregularly
spaced cutting edges. This new tool deffers from existing tools in that
the slope angle of the cutting teeth is 240 or greater and the chip
groove was designed so as to obtain maximum strength of the teeth. These
features reduce the vibrations caused by the cutting forces and ensure
a smoothly milled surface. Reduction of vibrations reduces the chances
of breakdown, and the large size of the cutting edges makes it possible
to resharpen the tool many, many times.

An author's certificate was given for this new tool which it in
claimed will save the plant 54,636 rubles annually, to V. Karasev,
A. Shtukaturov, N. Romanov, L. Shekhtman, P. Fomenkov, A. Moksakov,
P. Bykov, A. Mitrofanov, Ye. Savich, and N. Nazarenko.

110. Strengthening of Steels by Cold Working at Cryogenic Temperatures

"Heat and Mechanical Treatment of Austenitic Steels," by
V. I. Grigorkin, Siberian Metallurgical Institute imeni
S. Ordzhonikidze; Sverdlovsk, FizikF Metallov 1.
Metallovedeniye, Vol 14, No 2, Aug 62, pp 212-217

Austenitic stainless steel 2hl.8N9T and manganese steel l2oG13
were investigated to find a process which would increase the strength of
thw two steels. Combinations of dynamic and static compression at
various temperatures and agings were tested. Results of the tests show-
ed that the process best suited for these steels were: Il18N9T --
cold worked at -1960C, aged for 12 hours at 4000oC and 120G13 -- cold
worked at 200C, aged at 180-2000 C for 12 hours.

With these operations, the strength of IMh18N9T is increased (over
the next best thermal-mechanical treatment) from 187 to 203 kg/nm 2 , and
steel 120013, from 276.5 to 325.7 kg/=m2 . In both steels no ductility
was lost at the expense of increased strength.
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111. -Stress Concentration Studies of Alloy EI-437B

"Susceptibility of .A~lqy E3:4i37B to-Streas ConeetA ~AOM
During Long-Time Tensile Testing," by Engrs V. P. Dubinin
and G. S. Pisarenko, Institute of Powder Metallurgy and
Special Alloys, Academy of Sciences Ukrainian SSR; Kiev,
Mashinostroyeniye, No 6, Nov/Dec 62, pp 90-92

In the selection of materials to be used in the production of
parts which will be subjected to high temperatures and continuous
stress, a thorough study of stress-concentration susceptibility is re-
quired, especially in the development of new, large stream and gas tur-
bines. For this purpose, EI-437B, an austenitic class alloy used for
manufacturiana turbine blades and discs, was subjected to long-time
tensile tests.

Prior to testing, the alloy was heat treated at 1080 00 for 8 hours,
air cooled, aged at 7500C for 10 hours, and air cooled. Mechanical
properties of the alloy after heat treatment were:

Tensile strength (kg/mm2 ) 87.3
Eloneation (M) 10.3
Reduction in area (N) 11.2
Brinell hardness 302

Alloy specimens were notched to depths of one, 2, and 3 mm and
stressed for 300 hours at 830 0 C. In all cases, the notched specimens
showed a greater long-time tensile strength than the smooth specimens,
thus signifying a degree of unsusceptibility to concentrated stresses.
[Chemical composition, specimen and rotch dimensions are given in text. )

.12. Study of Rare-Earth Silicides

"Chemistry of Rare-Earth-Metal Silicides," by G. V. Sam-
sonov, Irstitute of Powder Metallurgy and Special Alloys,
Academy of Sciences Ukrainian SSR; Moscow, Uspekhl Ihimli,
Vol 31, No 12, Dec 62, pp 1478-1495

In the search for high temperature materials with special physical
and chemical properties, much attention is being given to the study of
rare-earth silicides. This report discusses the crystal structure and
properties, methods of production, and uses of rare-earth silicides.

The basic methods of obtaining rare-earth silicides are similar to
those for borides and can be subdivided into three groups: (I) direct
production of a fused or sintered silicide, (2) reduction of the rare-
earth oxide with silicon, and (3) electrolysis of molten media contain-
ing rare-earth metals and silicon.

63
C-O-N-F- I-D-E-N-T- I-A-L



C-O0-N-F- I-D-E-N-T-I-A-L

Those rare-earth ý-ilicfdes vhich axe extremely. heat-resaltunt and
have a high nuclear cross section can be used as a material for the
various neutron-fadtorling eliments in nuclefar-power engineering, and
there are many prospects for their application in the field of semi-
conductors.

113. Technical Advances in Uranium and Bare-Metal Extraction Equipment

"Extractors for the Recovery of Uranium and Rare Metals From

Aqueous Solutions," by B. N. Laskorin, I. A. Yakubovich, G. P.
Zuyev, V. G. Krasov, V. F. Smirnov, and V. Ye. Pivovarov;
Moscow, Atomnaya Energiya, Vol 12, No 61 Jun 62, pp 503-513

Advances in the development and possible small-scale operation of
mixer-settler type extractors fbr the recovery of uranium and rare
metals from aqueous solutions were discussed. Extraction processes,
design, and test results were compared to present-day mechanical and
aereated mixers. Durability, ease of maintenance, high efficiency, and
possibilities of further improvements were also discussed.

It is concluded that the development of these extractors will lead
to the invention and industrial use of more complex, but considerably
more efficient, ultrasonic and centrifugal extractors.

114. Thermal E.M.. and Electroconductivity of V005 and Xb0 5

"Thermal E.M.F. and Electrical Conductivity of Vanadium and
Niobium Pentoxides," by A. I. Manakov, 0. A. Yesin, and
B. M. Lepinskikh, Urals Polytechnic Institute, Urals Affil-
iate Academy of Sciences USSR; Moscow, Zhurnal Fizicheskoy
Xhimii, Vol 36, No 12, Dec 62, pp 2734--e714

The electroconductivity and thermal E.M.F. of V20 and Nb2 05 in
the solid and liquid state were measured and Hall's cofstant for V20 5
determined. These particular oxides are impurity semiconductors in
the solid state and natural semiconductors in the liquid state.

The width of the forbidden zones increases with increased ionic
electrostatic interaction. The activation energies and number of cur-
rent carriers were calculated.

Based on the values for the thermal E.M.F. and Hall's constant, it
was concluded that V2 0• in the liquid state belongs to the type of semi-
conductors for which the mobilities of the vacancies are greater than
that of the electrons.
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115. Thermodynamic Properties of Indium Tellurides

"Investigation of the Thermodynamic Properties of Indium
Tellurides," by Ya. I. Oerasimov, Corresponding Member
Academy of Sciences USSR; ,I. S. Abbasov; and A. V.
Nikol'skaya, Moscow State University imeni M. V. Lomonosov;
Moscow, Doklady .kademii Nauk USSR, Vol 147, No 4.,
1 Dee 62, pp 635-838

An investigation was made of the thermodynamic properties of indium
tellurides as noted in phase diagrarm studies. Four telluride compounds
were found to exist in this system: InTe, ln 2 Te, In 2 TeO, and In 2 Te 5 .
In the study of the reactions which occur in the formatlon of these com-
pounds, it was noted that a number of the tellurides are characterized
by a comparatively low heat of formation.

From the data of the e~perimeent lattice parameters of the teliuride

crystals were determined and calculations were made for changes in
e.m.f. potential, enthalpy, and entropy.

116. Thermodynamic Studies of Some Rare-Earth Metal Chlorides

"Saturation Vapor Pressure of Trivalent Lanthanum, Cerium.,
Praseodymiur, and Neodymium Chlorides," by G. I. Novikov
and A. K. Bayev, Leningrad State University; Moscow,
Zhuranl Neorganicheskoy Khirnii, Vol 7, No 6, Jun 62,
pp 1349-1352

The saturetion vapor pressure and boiling points of La Ce, Pr, and
Nd chlorides were measured in the temperature intervals 1124-.220o,
1093-12240, 1041-1192o, and 962-1194 0C, respectively. From the data
obtained, enthalpy and entropy of evaporation, enthalpy of sublimation,
and entropy of melting and sublimation were calculated. Boiling points
of the above mentioned chlorides -.,ere found to be 846, 807, 781, and
7500C, respectively.
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117. Ultrasonics for Sharpening High-Speed Tools

"On the Influence of Ultrasonic Oscillations on the Process
of Cutting Heat-Resistant Alloys," by A. I. Markov,
Kuybyshev, Promyshlennoye Primeneniye Ul' trazvuka.
Kuybyshevskiy Aviatuionnyy Institut (Industrial Use of
Ultrasonics. The Kuybyshev Aviation Institute -- a collec-
tion of articles), 1961, pp 84-96 (from Referativnyy Zhurnal
-- Avtomatika i Radioelektronika, No 10, 1962, Abstract No
10-5-44 t)

A brief survey is given of work done on the use of ultrasonics to
improve the productivity of machining of difficult materials, particu-
larly heat-resistant steels. The affect of the forced ultrasonic oscil-
ations was studied in two operations, the sharpening of heat-resistant
steels and the grinding of refractory alloys and high-speed tools. A
magnetostriction-type vibrator and GUZ-5P generator were used to pro-
duce the ultrasonic Vibrations at frequencies of 13-30 kilocycles per
second and maximum output power of about 3.5 kilowatts.

It was found that the effect of the ultrasonics is complex and,
depending on the intensity) can have either a positive or negative result.

For the sharpening of a heat-resistant steel, the characteristics
of the oscillatory process were established which will guarantee in-
creased strength of the high-speed tools by a factor of 4-10. In all
cases where high-frequency, but low-amplitude, oscillations were used,
the effect on the grinding of tools was evident. The strength of
cutting tools of R-18 steel and the alloy VK8 were increased by a fac-
tor of three to eight.

CONFERENCES

118. Conference on Aluminum Scheduled in Hungary

"Metallurgical Highlights"; Brno, Slevarenstvi, No 12,
Dec 62, p 508

On 9-11 May 1963, a conference will be held in Budapest and
Szekesfehervar, at which will be reported the theoretical and practical
findings of producers of aluminum and of semifinished aluminum alloy
products and (of personnel in the aluminum) processing industry.
Various plants and aluminum foundries will be visited in the course of
the conference. Suggestions for lectures to be presented at the confer-
ence are to be submitted to: Orszagos Magyar Banyaszati Es Kohaszati
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Egyesulet, Budapest, V., Szabadsag ter 17. III. em. 307; any further
information on the conference may also be obtained at this address.
(FOR OFFICIAL USE ONLY) (COpyRIGHT by the State Publishing House for
Technical Literature, Prague, 1962)

119. Recent Soviet Conferences on Chemistry and Metallurgy

The conferences listed below were reported or arnounced in recent
issues of Soviet periodicals. Included in the listing are the date and
location of the conference, sponsoring organizations, and source. Un-
less otherwise noted, it is assumed that there was no non-Soviet parti-
cipation in the conferences.

e. 16th All-Union Hydrochemical Conference; May 1962p Novocherkassek.
(Zhurnal Vsesoyuznoro Khimicheskomo Obshchestva imeni D. I. Mendeleyeva,
Vol 7, No 6, 1962, p 690)

b. Second All-Union Conference on the Problem of Fracture Rese-
voirs; 23-27 October 1962, Groznyy; sponsored by the Groznyy Scientific-
Research Petroleum Institute and the Administration of the Petroleum
Production and Gas Industry of +he Checheno-Ingushskiy Sovnarkhoz;
third conference to be held in L'vov in 1964. (Geologiya Nefti i Gaza,
No 1, Jan 63, p 64)

c. Fourth Scientific-Technical Conference on Problems of the
Chemistry and Technology of Caoutchouc and Rubber; 30 May-l June 1962,
Yaroslavl'; sponsored by the Yaroslavl' Oblast Board of the All-Union
Chemical Society imeni Mendeleyev, the Central Bureau of Technical In-
formation of the Yaroslavl' Sovnarkhoz, arA the Yaroslavl' Technological
Institute. (Kauchul. i Rezina, No 12, Dec 62, p 48)

d. Scientific-Technical Conference on Mechanization of the Produc-
tion of Molded Rubber Pars; 24-26 July 1962, Sverdlovsk; sponsored by
the Administration of Tires and Technical Rubber Products of the State
Committee of the Council of 14iniLýsrs USSR on Chemistry, the Scientific-
Research Institute of the Rubber Industry, the Sverdlovsk Sovnarkhoz,
the Sverdlovsk Technical Rubber Products Plant, and the Rubber Section
of the Central Board and Sverdlovsk Branch of the All-Union Chemical
Society inmeni Mendeleyev. (Kauchuk i Rezina, No 12, Dec 62, p 53)

e. All-Union Conference on Pigments for the Paint and Varnish I.n-
dustry; April 1962, Leningrad; sponsored by the Central and Leningrad
Oblast Boards of the All-Union Chemical Society imeni D. I. Mendeleyev
and the State Committee of the Council of Ministers USSR on Chemistry.
(Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva imeni D. I. Mendeleyeva,
Vol 7, No 6, 1962, p 684.
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f. Scientific-Technical Conference on "Progressive Methods of
Heating Metals Before Forging and Stamping and the Rational Design of
Heating Equilpment"; February 1962, Moscow (announcement); sponsored by
the Moscow House of Scientific-Technical Propaganda imeni F. E.
Dzerzhinskiy, the Moscow City Scientific-Technical Society of tle Ma-
chine Building Industry, the Central Bureau of Technical Information of
the Moscow City Sovnarkhoz, and the Exhibition of the Achievements of the
National Economy of the USSR. (Kuznechno-ShtampOvochnoye Proizvodstvo,
No 12, Dec 62, back cover)

g. Kazakh Republic Conference of Welders; 5-7 September 1962,
Alma-Ata; sponsored by the State Committee of the Council of Ministers
Kazakh SSR for the Coordination of Scientific Research Work, the Kazakh
Sovnarkhoz, and the Republic Council of Scientific-Technical Societies
of the Kazakh SSR. (Svaroehnoye Proizvodstvo, No 1, Jan 63, p 44)

h. Thematic Conference on Welding in a Steam Medium; 18-19 Septem-
ber 1962, Kramatorsk; sponsored by the Coordination Council on Welding.
(Svarochnoye Proizvodstvo, No 1, Jan 63, p 45)

i. Third Conference on the Chemization of Agriculture of the
Orenburg Oblast; end of March 1962, Orenburg; sponsored by the Orenburg
Board of the All-Union Chemical Society imeni D. I. Mendeleyev, the
Orenburg Agricultural Institute, and the Orenburg Oblast Board of the
Scientific-Technical Agricultural Society. (Zhurnal Vsesoyuznogo
Khimicheskogo Obshchestva imeni D. I. Mendeleyeva, Vol 7, No 6, 1962,
p 6b7)
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UNCLA§SIFIED

1:

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,

V, c~

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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