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AUTHORS Zhizhin, Ye. Doy Nikitin, {fu. P-
TITLE:s on inelastic diffraction processes at high energlies

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 43,
no. 5(11)» 1962, 1731 - 1742

TEXT: On the basis of previously developed'methods (ZhLTF, 24, 505, 1953 /
DAN SSSRy 9% 439, 19533 94 651, 1954; 96, 265, 461, 1954) for calculating !
inelastic diftracticn proce3ses at high energies, the cross gections of i/

inelastic gcattering of fant particlus from nuclei are calculated. It has
been sho#n already that, under ultrarelutivistic conditions, inelastic
processes can be calculat=d nexactly" if one knows the wave functions in 8
spatial region rR shen the produced particles fly away in a8 direction not
too different from that of the incident particle. These nwexact" wave func-
tions sare novw used to determine the gcattering operators needed 1o apply
the graph technique. This is done for the simplest case of pion acattering
from & black-sphere nucleus when the pmomenta transfered are small (q“q/R)
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D, (pya) Dy(p,a)
] and the nucleus can be considered in

p p!
static approximation. D“(K;HW is the vertex function, ﬁﬁis the momentum of

the incoming particle anc q i3 the momentum transfered to the nucleus. For
the left-hand graph
8 P D" (p,q)=2lpi-,n (Qan)v

Ja(@ R = (€01 — 2. () de. 2.

P> R,
»1lp

1,
Q“?)z{ 0. p<R,’ ' (2.2)

R
Jola. R = = 0 (kR.).

where k is tne transverse component of the momentum transfered “n is the
nuclear radius «ith respect to pion absorption,J1(x) is a first-order

Bessel function. For the right-hand graph
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Dy (p,q) = — i {{m) Jy(q. Ry), n= PP,
In (@ Rw) = \€¥ (1 — Qu (o) dp. L P 2.9)
] P> Ru 21R :
Qu (p) = {0 bRy’ In(q Ry) = _T’."_ I, (ARy), (2.9)
and £ - . /
fn (P @) = — 5 (U (1) tp) I (2, RW);

E==Vp +m, uju, =1l

-— —

gives the scattering amplitude. u and u are biaxfinors and v = =-i:a ige;hio
Dirac matrix. These expressions for the verte)'( {functions can be z;pgnltne
cmlculating the matrix elements of inelast?c c}1ffraction pro;ei:e o e
basis of the usual graph technique. This is done for each o e pro

T+A—‘:"+“_+Av
p+A—n+n+A,
p+A—K +-A(EZ)+A,
4+ A—=n+p+ A
Card 3/4

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86 00513R001137020007 0

AR DASTE ';-":5%! Wtﬁm SEANEE

5/056/62/043/0u5/027/058
On inelastic diffraction... B102/B104

sné the matrix elements and the partial cross sections are given explicitly.
From numerical estimates it may be seen that at high energies the diffruc-
tion mechanism wuy play a great roule., In praotice, this s important for
producing narrow pion or strange-particle beams of high energy by means of
proton or electron accelerators. The compensation of pole graphs con- o
taining nucleonic and pionic virtual lines observed in first perturbation-
theoretical approximastion is of great theoretical interest, There are

8 figures.

SUBMITTLED: May 8, 1962
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AUTHORS 1 Galanin, A. D., Grashin, A. F., Mel'nikov, V. K.,
Nikitin, Yu. P.
TITLE: .Nucleon-nucleon scattering in two-meson approximation with

consideration of the an-interaction

PERIODICAL: Zhurnal eksperimental'noy i teoraticheskoy fiziki, v. 43, , -
no. 6 (12), 1962, 2245 - 2254~ /
TEXT: The explicit calculation of the two-meson contribution to the ://

nucleon-nucleon scattering amplitude has been possible 8o far only for
large values of the orbital angular momentum 1 » 1. The accuracy obtained

was (V1 + pz/u2 )/{1 + 1), where u is the pion-mass and p is8 the auclepn
momentum in the c. m. 8. In order to achieve more accurate results, the
absorptive part of the NN-amplitude pust be calculated by using the
xN-amplitude in the nonphysical domain. 1In the present work this calcula-

tion given BY 5, ;) = eBunsind (x) = QO () VX (1) — Q@ (V3

Vactgd () = X0 ()/Q® (x); [=0(S), 1 (P), 2(D), (2)
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was performed for 4u2(t< 4mu (t is the momentum transferred and m is

the nucleon mass) using the nN-amplitude obtained by A. D. Galanin and .
A. F. Grashin (ZhETF, 41, 633, 1961). The xn-scattering having the iso- '
topic spina I « 0 for evén’) and I = 1 for'o?d 1 was taken into

. b i
account. x(l)(x). Q(l)(x) ‘are arbitrary polynomials in x, X being the
square of the three-dimensiofial meson momentum. The accuracy achieved is

found to be tvt/4m and sz/u2 in nonrelativistic approximation. The /’

calculations showed that the KN-amplitude depends énly weakly on a XR-am- 34/
plitude whioch is free from resonance. In practice, it is the S-amplitude
of the xx-scattering only (isotopic spin I=0) that affects the central
forces between the nucleons, but also in this case the NN-scattering
experiments fail to give any insight into the parameters of the xn-ampli-
tude. It is only the an-amplitudes with kinematic resonances vanishing
near the point of resonance that make significaat contributions to the
NN-amplitude, in partioular to the spin angular momentua forces and tensor
forces. In the simplest case of a kinematic Psresonance at 750 Mev
(x-meson) it is impossible to make the results from the two-meson approxi-
nation of the electromagnetic nucleon form factors and from the elastic

. )
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AUTHCRS ¢ Sarzin, V. V., Krestrixov, fu. 3., Kuznetaov,

weshxovakiy, A. G., 3&5;L;&L~£:;’g,, DY LIRS A

. o) . . Al-
New data on W nescn prcaucticn in the nuclz=er CZ.l:

Zhaurnal eksperimental'noy i tecreticheskoy fizixi, v. 44,
no. 2, 19631 746 - 149

Lt article is 2 continuation of experizcnt:!l
(ZaeTr, <, 1223, 1962) on the reacticn XT v Ae AT -
in a xencrn buoble chamber bozbzrced by piens of 2.3 nev/c.
been fownc on scanning about ‘u,JCl sterecphotogrusnns. .
sterszophotographs were gcanned four times and 53 ° vroduc::
founi. sSince Go/éil = £{9) tencs to zero with 8 —

section was detercined from tne values obtained fo

T=4T: re
Ies b

+ = -

se
25

& is tne angle of
scattering b. Prow uinils s.ow Loe

. - . - - .0 . )
crsss-section ¢ of the reaction y+ M —T + % was catlmaled; a35.4a10§

- S . o ' . Lo by
0o/, = 7.5, a value of C.35 + C.12 mb was obtained tor Gp. There are
fal

Carc 1
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Production Of‘ﬂumeuon patrs by high-enargy rieutr inGe on
ekspe 1 teor. filz, 47 noe21708-714 AR '64.

nuciel, Zhur,
(IxA 17:10)

reticheskoy i eksperimental'noy fiziki gosudars Lvennogo

hontoots o top energii 1 Moskovskiy lnzhenerno-

komitata po ispoltzovaniyu atomncy
fizlcheskiy institut,
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medium; - first proposed by Vi 'L
rolov. (DAN 8SSR v. 28, k15, 1

. ded -t lude anieotrapic media. Atomic radiation in anisotropic media is’
| of great pre.ctica.l interest for such spplicetions as solid-state lasers and emission'
; from luminescent crystals. It 1s pointed out that earlier analyses of radiation in —-
v:+a.n »anisotropic»—nediun, _conudm Ain. connectiotr vith Cerenkov mdiation _or. with th
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“a-quantun with polaris: .

rdinary wave are determined for the parti : ~
ormilas derived .describe perticularly Cerenkoy radiation in any optical-i .
“trensparent anisotropic medium, with account taken of the spin end recoil ‘of an | -
emitting particle.  The polarization of radistion froma laser is-discussed.. "The i .
‘authors thank V.- A; Galitskiy for critical remarks which have contributed to re- |-
dusl deductions, and also to V,_J. Kogen and M. 1. Ryazavov .

results, " Orig. -art, hass—-2) formwlas. - .~ - -foz}
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AUTHCR: alekseyev, A. 1.; Nikitin, fu. ¥,

OiG: Moscow Engineering Phyeies Institute (Moskovskly inzhenerno-fizicheskly

instituf) -

wuantization ol an electromagietic field in a dispersive medium

Jnurnal eksperimental‘noy 1 teoreticheskoy fiziki, v. 5C, no. 4, 19¢6,

~CPIC TAGS: electromagnetic field, anisotropic redium, isotroplc plusme, Gresn
function

A4B3TR.CT: A free macroscopic eloctromagmetic field in a homogensous, trensyarent,
rormagnotic, dispersive, anisotropic medium has been quantized by taking ino
consideration all types of waves axcited in a modium. The Green function and Lne
delayed Green function of the electromagnetiz field were obtained. The ractailinn
of an impurity atom in an anisotropic dispersive medium wus determined on Lou Lagls
of the method developed. Selection rules for the emission of a longitudinai juant 2
were derived. The probability of long-vave emission of & transveras and a iongi-
tudinal guantum was calculated for an impurity molecule located in an homogona .u3
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jgotropic plasma with the spacial dispersion.

&
Kog and M. 1. azanov for their discussions of the reasults.
‘k,z;s{'mofznn:mlaa. [Based on authors abstract ]
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KORNOUKHOV, Nikolay Vasil'yevich, akademik; BELYANKIN, F.P., akademik,
REL'BITSKAYA, A.I., doktor tekhn. nauk; AMIRO,

otv. red.; ST
1.Ya., kand. tekhn. nauk, red.; DLUGACH, M.I., kand, tekhn.

red.; YEREMENKO, V.S., xand. tekbn. nauk, red.; NIKITIN,
Yu,P., kend. tekhn. nauk, red.; PAVLOV, I.G., kand. tekhn.
nauk, red.; POLYAKOV, P.S., kand. tekhn. nauk, red.;

KTY ANITSA—GUSLISTAYA, N.N., mlad. nauchn. sotr., red.; ORLIK,
Ye.L., red.; LISOVETS, A.M., tekhn. red.

echanics] Izbrannye trudy po
Izd-vo AN Ukr.SSR, 1963. 321 F.
(MIRA 17:2)

1. Akademiya nauk Ukr.SSR (for Kornoukhovy Belyankin).

[selected works on structural m
stroitel'noi mekhanike. Kiev,
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Liquid silicon oxide (SiO) Zhur Priklad Khim, 25, 592-601('52

(CA 47 no.1718621 '53) MLBA 5:7)
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™, U

K fn. 23, 687-93(1052).—The surfuce tension of Fe-Si
melts was measured at 1480 # 30° hy the rmax.-bubble-
pressure method. Porcelain capillaries calibrated against
HYD were used. The isotherm suffers a break in the reginn
of compn. corresponding to the compd. FeSi. For < 50 at.
7 Si tge tsatherm is glven by ¢ = 1200 — 138.5 Iné().sc. -+
§- 2A1Cy; for > B0at. % 51, o = 050 — 70.0 In

0.4C; 4
1) = 149G, ¢ = surface tension In ergs/em.t, € =
concn. of FeSi in moles/l. and Cy #= conen. of free St in g
atoms/l. Antonov’s rule of additivity applies to the in-
terfactal tension of systems of ferrosilicon-acide Lug. Con-
slderations are given for the semiquant. application of this
rule to metal-sulfide, stag-sulfide, and iron-acid slag systems.
Don T. Cromer
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Elecirecapiliary L] tertperatures. O
A Hein, Vu. PN and ¥ lm«a (m Palvtech
Lot :«udlmwlﬁ. ’ y Abud. Nank SIS S K 8.
Gt 41953). - The wetace fendon of twolten Fe-C alioys
with 2.8, 5, and 456 Cotn fuseed-mlicate electiubyte of the
cotmpe. Sith 71.5. Nad) 146, CaO R4, AOy 3.0% wan
et a9 0 (untion of the polatication hy the deop
nethod.  The dlam of the e was 14 10 o, and A
witface wtea of the wther clestinle, @ graphite tulee, large
coaugh tu be cuotshiesnd naujwbarizabite The ¢ 4 wan
I A PRV Y I 1 the tesp cange LAY 10, Al
watetfoce tesion ¢ decicass with frscasing neg pudariia
tioms ¢ Thew saptl. cusvew tgpresent the cat alie lwaiches 4
ol the viectiwapdllary curves. Awlic pobacisatun has bess
cftect ot @ than dues cuthatic pdurization Conneqquenitly
the Na b joe age (twee witfacv-avtive than the atln e an-
s, The curves of @ arg stesget ot lowes € voutents of
the wetal.  The charge . —E = 0 dv, retacen 1 and
—0.2 v., is 30 and 30 acroconbombs/«q. o, with 2 5 and
15 Crap. It tollows thet tie adsorption of C at the wr-
tace of the drop fatls with increasingly neg ¢; v ¢ the peo
charge of the doubie Layer on the electrulyte sde tepeh
fsous the mnctal surtace the C cationis more strungly than it
Jrepels the Fe oatsous. N Thon
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USSR
Iron - Ketsllurgy

Effect of carbon on the interphase tension
of iron which is un the boundary with slag
Doil. AN SSSR 83, Mo. 2, 1952

Ural'skiy Politiklinicheskiy lnstitut

im. S.M. Kirova, Sverdlovsk

recd. 1 Jen. 1952

S0: Monthly List of Russian Accessions, Library of Congress, _Auguet, 1952 13§%y Uncl.

Iz
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| Fe-C alloy-slag are investigated
af Catd for Na ) in ihe siag causes fowering ol interphase tension,
fehole course of the cathode branch of the electro-
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t slags the surface activity of Na tons 18 higher
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NIKITIN, YU. P.

USSR/Metals - Iron, Interphase Tension 11 Mar 52

"Effect of Carbon on the Interphase Tension of Iron at the Roundary With Slag,"
S. I. Popelt, O, A. Yesin, Yu. P. Nikitin, Ural Polytech Inst imeni S. M. Kirov,
Severdlovsk '"Dok Ak Nauk SSSR" Vol LXXXIII, No 2, pp 253-255

Describes expts for detg interphase tension of a number of iron-carbon alloys at
boundary with slag in range of 1,45-1,500°, using method of resting drop in com-
bination with X-raying., Since existing integral formulas for approximating inter-
phase or surface tension are too complicated and give greatly divergent results, more
and sufficiently precise calg method of graphical integration was employed. Sub-
mitted by Acad A, ¥. Frumkin 10 Jan 52,

PA 21LT66
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NIKITIN, Yu. P., and YESIN, O. A.

“Measurements of the Surface Density of & Charge of Liquti;iol;;al
Which is Contact With Slag" a paper reed ot tt6xe Interna
Metellurgists' Conference, Moscow 26-30 June S

s0: €s-3,302,2L0, 11 Jen 57.
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NIKITIN, Yu.P., YESIH, O.A.

the Metal-siag Boundery,” ‘
A.A. Baikov Institute

X N ~f Capacity con
"he Double blectric Layer of Lap Y t :
lgtclture given at the Fonrth Ccnference On: sSteelmaking,

of Metallurgy, Mcscow, July 1-0, 1957
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Translation from Refgrat:vnyy snurnal Metallurgiva, 1955 Nr 2. p U {USSRI

AUTHORS Yesin. A.O.. Nikitin Yu P

TITLE Electrocapillary Phenomena in & Metal-Slag System (Elektro-

kapillyarnyye yavleniya Vv sisteme metall-shlak)
PERIODICAL" Vv sb Fiz -klum osnovy proiz-va stali  Moscow. AN SSSR.
1957, pp 446-452. Diskus pp 2U5-512

ABSTRACT A description 1s given of methods of studying electrocapillary
phenomena in a metal-slag system at temperatures of 1320-1500°
Such phenomena were discovered in Fe-C and Fe-P alloys in con-
ract with synthetic slags containing Ca. Si. Al and Na oxides it
was found that the surface of the alloys. when the latter were in
electric charge The results

contact with the slags, bore a negative
he exchange of CaQ for

obtained made 1t possible to explain whyt
NaO, had more of an effect on the Interphase balance of the meta:
than did the exchange of A1,03 for 510, Surface activity on the
part of the Na 10ns was noted in the systems studied It was found
that the adsorption of C on the gurface of the metal decreased as

the negative potential of the me
fluence of the polarity and composition of the

tal increased An explanation 1S

Card 1/2 given of the n
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Electrocapillary Phenomena in a Metal-Slag System
electrode coating on the size of the drops that form when terrous
metals are welded with direct current
Yu N

1. Slags—FPhenomena 2. Slags—-Temperature effects

Card 2/2
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Translation from. Referativnsy shurnal  Metallurgiva, 195 Sron. op . (USSRY

AUTHORS Nikitin, Yu P Yesin, O A
——

TITLE On an Experimental Ver:tication of the Equation for the Electro-
capillary Curve at Flevated Temperatures (K cksperimental’noy
proverke uravneniva clektrokapillyarnoy krivoy prt vysokikh
temperaturakh)

PERIODICAL Tr Ural skoygo politekhr in-ta, 1957, Nr o7, pp 37-41

ABSTRACT Measurement 1s made of the charging currents on an in Vp-
Lent metal surface 1in contadt with slag, the cases being Fe-C

and Mn-C alloys saturated with C and slag of the following von-
tent. CaO 39%, 5103 41%, and Al,03 20% (I}. and Ca0 25%,
510, ©3%, and Al,O4 12% (11, The experiments were.s onducted
at temperatures of ~1500°C 1n fused-MgO (rucibles It 1s
established that 1n both cases the metal surface 1n contact with
the slayg has a negative charge In the case of Fe-C jts mauni-
tude 1s 3 1077, »whilean the case of Mn-C atas 6 10°% coulomb!
cml. An electro-capitlary curvens taken for Mn-C alloy and
slag 11 All thats derived 1s the cathode arm of the curve,

Card 1/2 corresponding to the presence of @ negative harge of
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O v Experimental Verification (cont.

G 167° coulomb/em?2 on the surface of the inetal The restiny-drop tes g
uzed Lo study the relation f pLerphase tension * of Mn-Fe and Mn-C aioye
and clag II. An mcrease 1n (he {F(-_] i the alloy leads to an increase in .
an crease in [ Cl leads to 4 dechine therein. At 25 atom o Coan che alloy,
Its maumtude 15 equal approximately to ,40, and at 73% Fe 1o PEGD oryom
For Lure Mn 771050 erg/emé, Comparison of the magmtudes and s1 0 of
the clectrical cha rges on the surface of metal alloys obtained by elecirg-
capillary measurements and by charge currents testifies to the fact that the
fundamental equation for :he clecirocapillary curve 1s vahd for ternperaiures
of “1500°C,

Yu.N.

et ey ProperLje: . e

Elesor canmisory-=Appiiec
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Translation from Referativayy zhurnal, Metallurgiya, 1958, Nr o, p 41 (USSR

AUTHOR. W’)

TITLE: Efectrocapiltary Phenomena in a Sulfide-slag System (Eickiro-
kapillyarnyye vavlieniva v sisteme sul'fid-shiak)

PERIODICAL. Tr. Ural'skouu politekhn. in-ta, 1357 Nr 67, pp 51-53

ABSTRACT A study 1s made of electrocapillary phenomena in systems
consisting of Ny sulfides and Cu sulfides and a slag (14 b7 N pO)

8 3% CaO, 5.6% AlpO,, and 71.5% 510;). The experimenis aere
performed 1n a kryptol furnace at 1350-1400°C. The interface
tension was determined by the shape of a drop at rest. In either
case  only the cathodic branches of the curve were derived
Consequently, the surfaces of both sulfides carry a negatie
electric charge Its magnitude in the absence of current 1s
15-10°° coulomb/em? for Ni sulfide and 12 1070 Coulomby i’
for Cu sulfide K

Card 1/1
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137-58-6-11520
Translation from: Referativiyy zhurnal, Metallurgiya, 1958, Nr 6, p 39 (USSR)

AUTHORS: Popel', 5.1, Nikitin, Yu.P.
[ ——
TITLE: The Effect of Components Dissolved in Iron on Its Interphase
Tension with Slag (Viiyaniye komponentov, rastvorennykh v
zheleze, na yego mezhfaznoye natyazhenmye s0 shlakom)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 07, pp b0-63

ABSTRACT: A measurement is made of the interphasic tension " of Fe
and of ferroalloys at the metal (ME) - slag (SL) boundary. A
thin plate of fused magnesia is placed on the bottom of a graph-
ite crucible, and on it rests a drop of ME immersed in SL. The
- crucible is subjected to X-rays and a shadow image of the drop
is produced on 2 film. An enlargement yields its true dimen-
sions. 75 is determined therefrom by means of graphs. The
ME used was of technical purity. The SL was of chemically
pure oxides. Experiments with Fe-V, Fe-Si, and Fe-Ti em-
ployed SL of the following weight % composition: CaQ 46, SiO;
36, AIZO3 18, while in the experiments with Fe-Mn and Mn-51
the SL were of the following composition (in % by weight):
Card 1/2 Ca0 25, 510, 65, Al,03 12, The densities of the ME were
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137-58-6-11520
The Effect of Components (cont.)

calculated from their values at room temperature, on the assumption that
their coefficients of expansion were the same as with steel contaiming 0.45%C.
The densities of SL,as measured by the change 1n maximum pressure in the
bubbles on irmmersion of the tube into the melt, are 2 80 and 2.66 g/cmB,
respectively, for the first and second S The experiments were run at
1480-1560°C. The (§ values of the Fe-Mn, Fe-51, and Mn-51 alloys vary
against concentration in virtually linear fashion and constitute 1200 and 1080
erg/cmZ for Fe and Mn respectively, 710 erg/cm2 for Fe-S1 at 60 atomic %

Si, and 700 erg/cm? for Mn-Si at 50 atomic % Si. In the alloys Fe-V and Fe-
Ti the corresponding curves are bent shightly upward and drop to 400 erg/cm*
at 27% Ti. and 480 erg/Lm2 at 38% V  The drop in O 1in the case of Fe-Mn

1s explained by the adsorption of MnO, the concentration of which in the SL
after the experiment was higher (up to 3 8%) than that of FeO (up to 1%). In

the case of other alloys, the drop in 0 1s induced chiefly by the appearance

of weaker bonds within the metal phase, e.g., as a result of the formation cf
quasi-molecules of FeSi and Fe3Ti. An increase in the concentration of Ti,

V, Si, and Mn at the ME-SL boundary and the good solubility of oxides there-
of in the SL ensures the oxidation of these additions in the steel-smelting
furnace at the ME-SL surface. i. Metazls--Properties 2. 3lags--Prcperties X-rays
--Application 3. Metals--Phase studies

Card 2/2 S.P.
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Translation from: Referativnyy shurnal, Metallurjoya, 1958, Hr 8 p 23 (USSR)

AUTHORS: Sryvalin, 1.T., NW Khlynov, V.V.

TITLE. Interphase¢ Tension in Sulfide-slag Melts (Mezhfaznoye natya-
zheniye rasplavov sul'fid-snlak)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 67, pp 64-68

ABSTRACT: The interphase tension of sulfides on the boundary (B) with
the slags (S) at 1200-1250°C was measured by means of X-ray
photography of a drop. The Cu sulfide contained (here and
further on in weight %) Cu 77.71, S 20.47, and Fe 1.82, while -
the Ni sulfide contained N1 72.8 and S 25.7. The density of the )
sulfides and S was calculated approximately by the law of ad-
ditivity from data relative to solid components. The calcula-
tion of ¢ was done graphically. The errorin the measure-
ments did not exceed 20%. The u of Cu3S on the B vath S
[CaO 12, Al;03 15, the remainder (FeO+SiO2)] decreases
from 340 (FeO 0) to 150 erg/cm? (FeO 50); for M35 on the
B with § [CaO 27, Al203 11, the remainder {FeO+ Si02)]. it
varies from 450 (FeO 0) to 200 erg/cm? (FeO 35). The de-
Card 172 crease of v is explained by the approach of the nature of the
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SOV/137-58-8-16387
Interphase Tension in Sulfide-slag Me!lts

sulfides toward that of the S in proportion to the increasing concentration of
FeO in the latter. Upon the substitution of CuS for N13S, in the matte. the
v on the B with § (SiOZ 72, CaQ 8, A1203 6, Na 0 14) decreases from 470
(N13S2 100) to 300 erg/cm? (Cu,5 100). The v -vs.-composition curve

Is concave upward. The values for ¢ are close to those of the surface ten-
sion of sulfides measured earlier. The authors explain the decrease in the
losses of sulfides in the slag by the increase of « upon the decrease of FeO

in S or CuZS in the matte.
S.P.

1. “e .al sulfides--Surface -engi-n 2 Clags--ir perties 2. Maithenatics

Card 2/2
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AUTHORS: Nikitin, Yu.P,, Yesin, C.A.
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TITLE: The Exchange Current betwecen Liquid Metal ané Slag {7ox ootmena
mezhdu zhidkim metallom i shlakom)

PERIODICAL: Dokludy AN SSSR, 1957, Vol. 116, Nr 1, pp. 63 - 65 (US3R)

ABSTRACT: For the precise defirnition arnd renewed exanination o_f the values
of the capacity of the double layer (Cn) found alresdy previcus-
ly at 50 cycles onm the boundary betweell metal salg z:nd of the
reaction resistance (R_), the authors caried out measurements
within the frequency range of from 50 to 1700 cycles. The ex-
periments were carried cut at temperatures of between 148C a2nd
1560" in a furnace with a carbon resistance, in which a vat aade
of magnesia oxide was fitted. The thin inclined and vertical
channels of this vat were filled with liquid metal, and above
this the slag was locatel Both electrodes had t'e same composi-
tion and the same contact surfaces with the slag. ‘he experi-
ments were carried out with an alternating current bridge, and
the amperage to be measured with a zero-device was previously
anplified about 200 times by a two-tube amplifier. The follow-
ing measuring results were obtained: The capacity Cg remained
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The Exchange Current between Ligquid Metal und 5lag

nearly const.nt with increasins frejuercy of the altern: ing cur-
rent. This points in the direction of a low concentrution of the
ions determining the potential. The potential upon the phase
boundary to be investigated is probably due to the trinsition

of the iron ions from the metal into the slag. The share of the
part played by such ions in the electrolyte is usually low {avout
1 weight-percent), «nd the double layer usually contains other
cations. If such cations are lading in the slag, 4 diffuse
gtructure o this formation uand a reduced value of the capacity
of the double layer may be expected. This was confirmed by the
experiments carried out. However, if a large juantity of sodiun
cations was introduced into the elcvctrolyte (which nearly re-
moval the diffuse character of the double layer), capacity in-
creased to its normal value. The use of high frequencies con-
sidera_bly reduced the reaction resistance. The facts nentioned
here tend to show that the potential on the electrodes is de-
termined by the exchange of irun ions. However, if ions are
introduced into the electrolyte, the electrccnemical potential
of which is nearly equal to that of iron, the strenzth of the
exchange current increases. There are 2 figures, and 10 referen-
ces, 7 of which are Slavic.
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The Exchange Current between Lijuid Mets) apd Slay
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PRESE : i
NTED April 12, 1957, by, AL.N. Frumkin, Acudenician
SUBMITTED: April 12, 1957

AVAILABLE; Library of Congress
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ATTHORS « Nikitin, Tu. Y., Yesin, C. 4., Sryvatir, I. N
TITLE: The Capacity of tae pouble Layer at the 3oundary Tetween ..o

Aluminum and the Cryolite-Alumina velt (Yemkost!' dvoyrv.wo
sloya na rramge ¢lyuminiya 8 kriolito-glinozemnym rus;luvum}

FERIODICAL: naguchnyye doklady vysshey shkoly. Jetallur.-ijya, 157
¥r 1, pp 37-32 (USSR)

A3STRACT: the capacity of the double layer at the boundary between
the aluminum and the cryolite-alumina zelt waes ‘eternined
by lirect measnrenents ut q1ifferent composition of the alu
mina melt. From the result may be seen that a decreave of the
cryolite ratio to /- 1,y does not at all influence toae
capucity, whereas an increaue of the aluminum ox:de contens
considerully increased the capacity of the boundary luser.
mhe dielectric constunt € of the boundary layer was meagired
{see Table . In adlition to the capacity the resistance and
the A1ffusion were also aeasured.
ymen the cryolite content is changed no consiirrable change
Card 1/2 of the diffusion coefficient takos pluce; @ chanie in the

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137020007-0

SOV, 165-90-1-1 52
the Capacity of the Double Layer at the 3ounday Between the Aluminunm an
the Cryolite-Alumina Melt

AlZO3 content, howeve:r. increases the diffusion coefficiernt.

There are 2 fi,ures, tuble, and 12 refarancea, 17 of
wlilch are Soviet.

ASSOCTATION: Uraulrskay roliteikhnicleskyy ingtiwut
{(Ural Prlytechnicul Imstitate)

SUBMIVTED; October 4, 1947
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Sryvalin, Ll... Y Lat=58=4-9/26
fesin, 0O.A.,
Nikitir, Yu.P.

Thermodynani ¢ THaracteristics of lolten fopper-Nickel-
Sulphur Alloys (Termod inamicnesriye ..voystva rasplavov
sistemy med'-nigel'-seru)

Tsvetnaya
Metallurgiya, 195+, dr &, pp ob-72 \UBSK)

The object uf the present investigatlion was to obtain
data on deviation of tue Cu-Ni-U melts from the ideal
solutions. rhis was dcnme Ly weasuling the emf of the
concentration cell rormed by solid nickel (99.9% purity)
on one side, and molten Ni-Uu or Ni-o alloy on the other.
Wolten acid slug containing 2U% Cav, %0 Nap0, 33% 810y,
195 AlpUzand < H1U war used as the electrolyte. The
experiuweits were carried out in a fuss1 magnesia vessel
shown on rig.lL. ihe metal electrodes were contained in
two vertical channels connected at tue o[ by a central
compartment filied witn the electruiyys. 1h2 lower ends
of the vertical channels led to two inclined channels
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LV 149-58-4-9/26
Thermodynamic Characteristics of Molten vapper-Nickel-Sulphur Alloys

nousing grapaite leads and filied witn a neutral slag
protecting tne metal electrudes fruw oxidation. oThe
results of tne measurements taxen it 1340 - 1%607C are
given in rable L, for the Cu-il alluye and in 'Table 2
For the Ni-5 alloys. From these data the activity of
Ni-Cu and & in tne Cu-Ni and Hi-2 meli : was calculated.
rhe calculub:d activity valuces were 1n iood agreement
witu tnose ootainea by Vol'skiy HZef.c, in hils
investigation of chemicul equilibrium :ni with tae
publisned lata on tae equilivrium diagcrams of the Cu-lil
and Ni-5 systems. It 13 shown thau tne ejuations of the
ideal solulions are not applicubdle t¢ tne Ni-S melts
whicn nowever can be adequuteir des-ribed by the
expressions derived by tue Autnors eqiitions 10 and 11)
in which non-additive cnarzc.er of tie bond between
dissimilar atoms had been tuc<en into azccount. It is
shown by comparison witu literary data tnat the
activity vaiues of Ni, “u and &, deterained by the enf
method, are in guod agreement witn thosc determined by
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SUV/1489G- 58_4_9/26
Thermodynamic Characteristics of Molten Copper-Nickel-Sulphur alloys
the method of chemical equilibrium and the fusion
diagrams Cu-Ni and Ni-S. The Cu-Ni and Ni-S melts
were found to be characterised by a negative deviation
from the ideal solutions, small in the former and large
in the latter case. There are 4 figures, 3 tables and

12 references of which 7 are Soviet, 4 English and
1l German.

ASSOCIATION: Ural'sk::l.y rolitekhnicheskiy Institut. Xafedra Teorii
Metallurgichesidikh Protsessov (Ural rolytechnical

Institute, Chair of the Theory of Metallurgical Frocesses.
SUBMITT#D: 21st March 1958.
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AUTHORS: Nikitin, Yu. FP., Yesin, 0. A., 307 [b=-32-6=-38/4¢
Vorontsov, le. 5.

TITLE: On the Determination of the Diffusion Joettilclents Ln
#olten Oxides {K opredeleniyu koeffitsiyentov ditfusil
Vo Cuspic. aodi, &0 w0iiiakn)

©RICDICAL: Zrturnal fizicheskoy khimii, 1953, Jol. 32, dr b,

pp, 1420-1420 (USSR)

ABSTRACT: The influence exerted by the convection heat transfer
renders the determinstion of the dittusion coefficient
especiully at higher temperatures very difficult, so thul
it is necessury to employ geveral indejpendent methods anlch
tre based on rures ditferent .o ,rinciple, in ories 59
obtein correct rasults. In order to seet the demunds of
metuellurgy, silicete industry ond geochemistry the authors
of the present paper carried out measurements by meuns of
radioactive indicutors on the one hend «nd by weans of the
electrode polurizatisn with &, c¢. on the other hand. The
suthors used tor the ex,eriments o JaG - a1, 0, - 3102

25
Card 1/3 nelt at 1500o as well as an Feb9 isotope wnd the diffusion
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On the Determination of the Diffusion CoefficientsSOV/ 6-3:-6-38/4¢
in Molten OXides

AS30CIATION:

SUBMITTD:
Card 2/3

coetficient from the radiation measurements c.lcuiuted
according to a mentioned equation. Parallel to this
investigution slugs of the sume system were 1nvestigated

by means of the polarization with a. c. of different
frequencies from liquid electrodes of ferro-alloys; this #u:
done in order to determine the so-called ohmic «nd capacitive
resistance of the clectrodes. The#final results were oblalired
graphically end according to a given equation; from the
comparison (given in form of a table) of the vulues obdbtained
according 10 either method may ne seen that it i3 podsionle

to obtain sufficiently good values tor tiae ditfusion
coefficient. There are 1 tabtle &nd 5 relerences, wnich
are JSoviet.

Ural'skiy Politekhnicheskiy institut im. 3.k. Kirova,
sverdlovsk (Urul Polytechnical Institute imeni S.M.
Kirov, Sveralovsk)

May 6,1957
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Un the Determination of the Diff ; ici ]
s Devernine usion Coetficients 50V//b-jZ-b—jc/4b

1. Oxides--Diffusion 2. Diffusion--~Det i
4. Slags--Polarization ermination 3. Heat transfer
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(o ST AL RS BRI
"PYORS: wititin, Yu. Fo ‘eain, .
&, —r’/—’_’——-—‘,"‘ - )
“IT B On the Yxreticq of the Inn Exciunnce Netween et 1 an! s
(0 kinetike ionnoro ahmenn menhdu retallom i okl kom)
LpRTenInct: Dokludy skalermii nouk 338, 1057, Yol 127, "r 1, pr t° -1o8
fyssn)
L n3TRACT e nvilors investirated the Ve iocity of *He\lal @ ::mn.e
| -
Cetween limid ~etils (Fe-C, Fe- Si, Fe-F, . ani-ootern
glumt wocorling toon miethot Jescribed in é previsug puper

{Ref 1Y, (i the Yaglu of the founl altren of e 1iffuniun

(3]
ree‘gtance R , the 1iffusion coefficients D of the 1rom

’ . . - ~f
and silver ions were r"’lla*el. For slars with 21 7 ~a0,
4 % 3iC., 1Y - A1205 the 1iffnaion ~,efficients for iron
‘ ' - 2 =
ot 160000 lie within %he intervs 1 of from 2,4 to 3,1 1,107 en”.®c .
me tifruaion coefficient ol the ullver tang in melted Sodlgm
Aftrete 15 7 Ma, 0y A5 A, B,0 Yoat aa0” nmounted to wye10

5
nd at 7400 to 1,47.10 -1 e .3ec . ST these valueu the
card 1,3 v:lue 27 kcﬂl/xrdm-»tom waa found for the activation ener;y
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SOV/20-121 ~1-7 ; /44
Un the Kinetics of the Ton Exchanire Between Metal unnd Sl.g

21 the liffusion jrocezs. Then the exc:anre aurrentsg i

were cu.culated. ¥or the alluys of iron with carvon, gllicon,
#nd phoaphorus, :ni for the a9l .72 which contain Ca0, 35i0,,
51205, Huzo, 3203, L205 ond low concentrations of FeQO an

Fe2Qy o ur.ctically linear dependence hetween io ani the

total rercentage of “he iron oxides wag found. "he dis-
chuarge of the ions is the rhase which 1etermines the veiocity
exchange. The introduction of Ha 0O into the sluz increases
the concentration of FeO in it ufid ulso the exchange cur-
rent. Humerical values uare tien miven for the exchange cur-

rents st virious temperatures. The activ tion energy E1 of

. . 2+ .
the re:ction Fe (c:st iron) = Fe (slar) + 2e is equal to
22,5 keal,/ 4rum-ntom, und for the inverse process the ucti-
vation enerwsy E2 = 13 kcal,yram-ztom was found. The cor-

<+
resyonding values for the reuction Ap {metal)=Ag (alug)+ e
are E1 = 12,8 and E2 = 22,8 kcal/gram-atom. These unusual

vilues call for further investigations. The c.; citivs of
the louble l:yer of the 3 cases investigated are approximate-
ly equal and they are also s‘milar to tre ;revicusly found

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137 _

R LB )

50V/20-120-1-27% /4.
Un the Kinetics of the Ion Dxzhanpe Between Letal and 3lag

values for Fe-C. Apparently, the iron ions are connected
with t e slag in « more stable manner than the retul citions
with the aqueous sulution. According to t e recults of this
I-per, the current of t:e exchange with the slayg nust be
intensive at hi 4 tesperatures. Therc anre 1 fi--wire, 1 tuble,
ant 1C references, ) of whieh are Soviet.

ASSUGCTATION: 'ral'skiy vroliterhnicheskiy institut im. S. M. Kiro:. 3verd-
lovsk (Ur.l Polrstec.nic Institute imeni 5, k. ¥irov, Sveri-
lovsk)

IRESENTED Arril 11, 1258, hy AL H. Frumkin, ..cader.ician

STBMITTED: March 15, 1958
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NIKITIN, Yu.P.. /25,7 4.
Vi .

0 k inetike vzaimodeystviya ferrosplavov s szidkimi
shlakami.

report submitted for the Sth Physic-l Chemical Conference on
Steel Production.

nor
o
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AUTHC . S: Hivitirn, Yo D, Yecin, 7. 4, iiynov, V., 7.
——

TITLa: fntle Sfr octorl 0 %15 Tloctie Double Layer at bl
Setween Liguid Sufidee w1 Silica es {C stroynip s
eleirtricheske sy sloya na Cranitse nezhdu zhlidhir: ot
i silikatami)

ELICDICAL: Havehnyye doklzly vyeshey shioly, Yhiriya 1 “hisd _cliarn
teilnoluziyn, 15 %, !r Y, pp 4G - 12 (UIs)
BOIIACT: Electrecapillary moasirerents wape carricd oul en beusd ooy

lay-rs betwcen copres and niet el sulfides on the cpe ! !
ard silica'e (glass® on thie otlar land. A ‘cubl. layer 3
formad tle whici iz on tle sulf: lps .
the pocitive clar e o rmed by the cations of silicete.
It may be zonsluded frem the charge de.gity {fable 1) t at
the cation excess amourts to 105 at mest; the remaining 3007
of tre surface are occupiéd by cations axd aniona vat'alizin;
each other The measurenernt of +i.
poer in m:tzl in con‘act witl nic
1400° (Table 2} shews insignificant current int-.sitic nly

Card 1/4 in . fte af hijl tarperature. This i ; :

LIve

]
o
&}

oL
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On tho Str cturce of *te Zloot
Eoundary Betwoen Lijuid Sullit:

. SLComulTo
measureren® of the ¢ .p...ty {.able “) shu
gide of the donble layer tg £rm d madnly by
e wbeeat andopendent of b ol
ard {1rn %l ca ¢ of slags porr in
1*y w’ arveons colu-isns, molten oull
aud nitratee and of silicates which are
w'ﬁ? cant 1ron, feoronilicen
ca-es, h.owawr v, Y. Jln.n‘*
1s explained by tlc cuornc
of cxysen. Tie 23ti00C 1N
static ficlds(sid*. a13+)
aniornz. An Pel additiorn incr
layer. The anlTide 213 nxidioed

gang time thic doukle layer iz oo
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AUTHOR: Fikitin, Yu.?.

TTTLE: Metrod of Womographic Tetermination of Turvel Axes
of Flexitle ®ars and “hells

PERICDICAL: Topovidi Akademii Vauk Mkrains'koi ®7R, 17°7, “r 7,
op 7187773 (M paR)

~BSTRACT: A nomograrhic method is considered for solving protlem=s
on tre determinatior of lerge elastic Aisplacenments
of flexitle bars, under the effect of concen*rated
forces and moments, and problems on the choize of ra-
+ional axes of structures under the effect of hydro-
stntic loads., The solution is found with tre ai? of
two lattice nomogrsms employed indeperien+ly of
each o*ver, The rnomogramns Vere cone*ructed on T'e Ta-
sis of Tuler's eles*ics-intergral curves of *'e exact
equation of ten’ing. Trere are 17 mathema*ic formulars,
2 nomograms and 4 “oviet references
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ASSOCTATION: Kyylvs'kyy inzrenerno~'udivel'nyy jnetytu i
- Engireerinrg Tretitute)

. 1, 4 [ [ ¥ad Tykrrv-'vr?
PRESENTED: ®».P, Pelyankin, ‘emter A

SUBMITTED: Mapcr 00, 17°°0
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AUTHORD S M1k , Coan dhaate L R TS L S
oo, T T (Tt off Poenntenl Colenet, P e et
TITLE: nopreeratin the Me-thod of polartzatlon by Alternating
Currens n Appitration L the Investiration s
Kinctles of Interact ton of Metal and Jlag

PERIODICAL: Iovestilya vysshlih uchebnykh cavedenly. Chernaya
wetallurglya, 1549, N U, PE <o b (USEE

AB3TRACT: This i3 ar. attempt to use the method of polartzation
by alternating current 1n the study o! «in-tlc
~haracteristlic:n ot the procedd af interactlion
1iquid metal witn alag. For rutional control 51 SuUZh
an interactlion 10 'y tmportant to wnow whut governs
the kincties of this procueuss, U7 wnat ilmit the
mixiny may apced up the reactlon, that 13, o what
extent s 1Lt possible Lo tnerease Ltas rate dur lng the
transttion from the J1ffuslon procesd to the «inetlc
proc:=us. The reactions of decarbonlzation, de-
uulphurizution, and dephouphorizatlon represent

~
Ol

Card 1/8
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g :
Rl SRt

concernlng the Methiod ot P bt lon by (sl
Alternating Current in Apgodleation to the SOV/lU&—UJ-J—l/&
Investligation of Kinetites oF Inteenction
- Metal and Slag
the authors are oviiently buten Coomoo ot S0
vwork on the subJect and are not all explalned in
the precent artleley it 1s otated that on the bauslis
of the electro-chemical theory the measurced value
Ry 13 composed from the serlally conpected "re-

gistances” condltioned by the electrode reactlion Rp,

Ly the dirfusion of the ton Ry, (determininy the
potentlul) and Ly the electrolyte Ry . The Jdiffuston

capacitance Cgq {a conneccted in serles and the

capacitance ol the double electrical layer Ce ©n

the boundary metal-slag 1n parallel).
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Concerning the Method of Polarization by 77131
Alternating Current in Application to the S0V/148-59-9-1 /22

Investigation of Kinetics of Interaction
¢f Metal and Slag

Fig. 1. A general view of the
crucible and a schematic
diagram of the electric bridge.

Card 4/8
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Concerning the Method of Prlarization by T )
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Alternating Current tn Appliloattion o lne ,

Investization of Kinctlco of Interaction
of Metal and Slag
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Structure of a double electric :ayer at the metal - slag
boundary., Trudy Ural, politekh. inst, no,93144~55 '59.
(MIRA 1513)
(Iron alloys—Electrometallurgy)
(Manganese alloys—Electrometallurgy)
(Electrocapillary phenomena)
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NIKITIN, Yu.P.; NIKITIN, N.P,

Double layer capacitance and exchange currents at high tempera-
tures. Trudy Ural, politekh. inst. no.93:56-62 '59.
(MIRA 15:3)
(Aluminum--Electrometallurgy)
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NIKITIN, Yu. P., Cand Tech Sci -- (diss) "Non-linear problems in statics
of flexible rods and fine cylindrical shells." Kiev, 1960. lo pp with
charts; (Ministry of Higher and Secondary Specialist Education Ukrain-
jan SSR, Kiev Constructiocn Engineering Inst); 150 copies; price not
given; (KL, 17-60, 157)
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TOPORISHCHEV, G.A.; RIKITIN, Yu.P.
Interaction of melts containing bismuth oxide with metals. Izv.
vys. ucheb. zav.; tsvet. met. 3 no.4:89-93 ‘60. (MIRA 13:9)
1, Ural'skiy politekhricheskiy institut. EKafedra teoril metallur-
gicheskikh protessov.
(Bismuth oxide) (Blectronetallurgy)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE:

RDP86-00513R001137020007-0

LRSS

i

vy

w"
85L5u
3 (4G . HC OG0 02 L3
1076, 40C1
1§ 152°
UTH o, LT, ]
T . 1tin, Yu.F. and Sryva.in, L, )
. = s 72 Q NLCu-éi\ ard Ni.f‘_el s
es+1gati-n of Proger-ies of Hi-ba 90, B0 70 =
i ;nY:;dlgis’ems ty -r: Me*r:d ~f Ela-+rymctive Forces
e.te ~em
ayeasnl) svae*naya MeTALiUrgly3,
IODICAL- Izvestiya vysshikh uerecnykn zavelenly, Tzve*nay
. 196C Ne. 5, pp. 43-48 |
Cee axiiving data cn the devia.
2 en -pdaer - [ IWpa.gTE fXLIS ng
s+ady was mais in T
TEXT A st

= 1271 ]
c 7, 1.Pe.3 *ernary
vz <. 0a.8 and N2
~m 1deal scautlons -f melts cof "ke N._,?-S:' Née S iy e
o e Iné the amf me+nod, MoreovsT, ar, a*temfp” w.g‘é;‘;j C R veeme
“LEMS Ul he 2 N " g " " v
Sy: ning the cehavicr of rinary sys’em; 2 e evia: tons T e
e o ner :5 were made at 1 }l‘o'l;%o C and how : f;.;vay tons of N1 in the
The equ_lf‘-min"_‘e Raoult's law Re.a"ively .:W r.egat}\il: 1;1 ;f »y.b;m_ns e pings
S s mels 8 i = the exiz-ance in tne i u o} SIRE . Therme
' A et ; rigtica;r VALUEE Ther
N O e s a??ferpin consentra® 1OonE ex-eeding mean s‘a-:s }_r;'He S yeical
AL Su% ;‘nafyusy='am= are ugsd * - derive f-ormulae 1}-5 : gt
: o ort1 ¢ vne : a 3 ase o g
A ﬂa,i ér“per*1== +f +pe des-riped TATnAry systems
desaripnicn oI ~perties ¢

id.s

= 3 U 3 11T AT . A Y ai MR- z¥T = P pres:=

era. mov data ni k‘ P e 1 7 .4 Y ¢ e expre “ed
-

94 a a C 2 N St

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007

ey X = o

3/144 /60 000 08, G201~
AQ06. ACO1

Investiga-i-n c¢f Properties of Ny 7. 3t Ni 0. 8 a~i N:.Pe.S Mel-ed Sys~=2m: bty
tte Merhed of Elaitr mcrive PBorcas

ry formu.a 1 8) 2
S - oo R : : ) : 4x _ x
leyyy = - 02 xe (1 -xy 3 F. N o8
2
4
,8)(:"')( Sr
7+ T-ermcdynamical data given ty ALN,
e a*.:n for Ni activi*y in *he N:i.T. 8 =y

= 12 ) i 4 (1 - x - 2 : ‘
= Ouam by s e N ol s

aza (157 .lngi = - “LS (1 xNi) " 2K Xg :ae:i~cn Cripmar = ia‘s  de
cre c-effycyent of -fike, attivity 17 “Ps N: Fe 3 system.  Extearimsn-©a.
of activities are i~ a sa*tsfastory agresmen wi'h data calculated a cord
n formulae, reflecting in *ne €.r agrr xtmarion vhe effect of <na
seructare nothe reat of mixing, There are 3 ac.se and 7 referentes 6
S-7ie* an1 1 Engliish .
A3SS}CIATION Jra. skiy pc.ivekrriineskily inzti-.t (Ure. Pcly*e-hni: Tnatitacse’
Kafedra r=cri: metailurgizneskikn pr:<sesscv (Depar-men- <f TLe
Tnecry of Ms-aliurgr-a_ rri-essas
SUBMITTED March 8, 1960
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NIKITIN, Yu.P., PORUCHIKOV, Yu.P.

Determining the composition of cupole slags. Lit. proizv. no. 6: 31~
32 Je ‘60. (MIRA 13:8;
(Cupola furnaces) (Slag)
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5/081/62/000/011/009/057
EL1l11/E152
AUTHORS : __l"“ik,i},j;“—l—lu.P.. and Yesin, O0.A.
TITLE: Kinetics of the reaction of ferroalloys with liquiad
slags

PERIODICAL: Referativayy zhurnal, Khimiya, no. Li, 1lyoz2, 3Y,
abstract 11 B 354. (In the Symposium: 'Fiz.-knim.
osnovy prolz-va stali’ ('Phy51co—chem1cal fundameuta s
of Steel Production'), M., AN S3SR, 1961, =00-270).

TEXT & The ratc of the reactions rFe — 2e¢ == Fe2+ (1) and

Mn — 2e &2 Mn2+ between various alloys based on Fe and Mn, and

slags consisting mainly of Ca0, 5102 and Alp03 with small .
quantitics of Fe0 and MnO, were studied at 14860-1560 °c .y an
electrochemical method. The reactions occur in the aiffusion- /
controlled range at the rate of about 107 g"atom/scc.cmz.

The rate of the back-reaction (1) is proportioned to the
concentration of Fe2+ in the slag and occurs with an activation
energy E = 27 kcal/g.atom; for the forward direction of reaction
(1) E=20 kcal/g-atom. Additions of CaS and Nazo in slag

\~
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ninetics of the reaction of 5/081/62/000/011/60%/057
’ cT clil/els2

transfer of metal from slag to metal. Wwith Mn aiius:
of Mn 1s soxmewhat lower than tor e,

for technically pure Fe and Mn tne reaction occurs unuaer kinelic
rate control cunditions 103 tines raster than for allioys witn

£, 51 and PF; evidently tnese components, because of 1nter-pnasw )
1solate the surface atoms of the msztals,

accelerates
the rate of transfer

activity,

‘Abstractor's note: Complete translation.

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0

RES S H

A A RS TR SAL B SR T VR R RO oz 2ymy o
e e

S/18G /61 OO0 fOGL S0 /013
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AUTHOR: «Nikitin, Yu.P,

TITLE: Activity of the Components in Melts at .High Temperatures

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurglya,

1961, No. 1, pp. 42 - 45
TEXT: Information on the activity of the components in metaliurglcal melts |
is needed to determine the equilibrium conditions during the interaction of the \j
melts, Moreover, the activity of components as a function of the melt composition —
may serve to draw concluslons on the energy of bonds between the particles in the
melt, The author used the method of electromotive forces to determine the activity
of components for a number of oxide melts by two series of tests, In the first
series he measured the activity of nickel monoxide in liquid meits composed of Cal,
3105, A1203 and Nay0, The tests were performed in a furnace with a platinum heater
at 1,380 -"1,400°C, The electrochemical cell was made of magnesium oxide and con-
sisted of two compartments separated by a partition acting as an oxygen clectrode,
The metallic electrodes were made of electrolytic nickel, The emf of the cell de-
pended on the activity of the nickel monoxide in the melts, being in both the com-

card 1/7
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Activity of the Components in Melts at High Temperatures

partments, determined by the equation
!

a
R I
N10

where R is the gas constant; T is the absolute temperature of the experiment; P
1s the Faraday constant; a'Nio and a"Ni are the activities of nickel monoxides
in the melts investigated, Melts with a NiO content not over 7.35 mol, % were
studied, Calculated N10 activities show that the coefficients of activity ([ Nio
and J)NIO) are almost constant for all the investigated melts., This permits the
application of Henry's rule to nickel monoxide within a certaln concentration
range (2 - 3 mol. %). A higher Ni0 content raises the coefficient of activity
proving the negative deviation of the melt from the Raoult law, The second series
of tests was made to study the activity of components in Bi,0, - 810, and 81203 -
Al50; melts., The experiments were made at 1,250°C 1in cells of the same type as in
the Yirst tests, The metallic electrodes were made of pure bismutn, Tungsten
current outlets were enclosed in corundum tubes, Values of 5120) activity in the
melts were determined by the equation

Card 2/7
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3/149/61/000/00. /001 /013
Activity of the Components in Melts at High Temperatures AQOE /ACC1

E =

T 1
F ®B1,04

since liquid pure B1-0O, was used as 2 standard, Besides usual measuremerts with
the participation of Mgo acting as oxygen electrode, the author atterned ¢

estimate the diffusion potential in the systems, whicn appeared to be very 1ow,
The deperidences revealed are described by equatlons of regular sclutions:

2
RT l"ymeo} = - 12,400 N 810,

and RE Infy, o = - 5%,000 W
2>

Experimental and calculated data obt ained are given In tabies 1, 2 and J.

R
6

Al05.

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE 07/19/2001

CIA RDP86 00513R001137020007 0

:/149/61/000/001/@01/01}

Activity of the Components in Melts at High Temperatures AQOA/ACO]

Tabie 1

Activity of Nickel Monoxide in Aluminosilicate Melts at !, 380- 1,45C°C

No.of
teet

Initial composition

NC&O N8102 NA120: NNaQO

Conicentration

of nickal monad-

da NN 0

N+ NIO NiC

1

I-1
1.2
I-3
I-4
I-1
I.2
I-.3
1.4
I1-5
1-6

HHHHMH

0,0085
0,0128
0 018
0,025
0,008
0,0095
0,012
0,020
0,057
0,073%
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Table 2
Activity of Components in 81203 - 8102 Melts at 1,2500C
No,of Composition Experimental Theoretical
test of Melt
Cocras pacnaasa Onuiritue Teaﬁen{q;cxne :
E, Ma ! AZB|2°3|
onuraNg, o Natg04 %0y | Toiy0s %105 | Taiyo, 21,0, Tl 04 KaA/2- 40AS
13 catfy. el
11 0 0 1 1 1 1 0 0 Lo
2. 088 012 | 5 080 . 091 07 0,8 0,13-10-% L1-10-0 2780
3 0,82 0,18 10 '0£3 077 0,46 0,56 1,15-10-8 63-10-%' 5800 Y—
4 07 0,23 0 02 0,31 0.30 0,39 0,65-10~% 28-1078: 17400
5 ¢ 068 0,32 47 0,12 0,17 0,12 0,17 1.0 1074 321074 27200,
6 060 0,40 58 007 0,12 0,04 0.06 0,72.10-° 18.10°% 33000
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5/149 /€1 /006 /0G1 /001 /013
Activity of the Tomponents in Melts at High Tempsratures AQO6/ACO1

There are 3 tables and 4 Sovliet references,

A3SCCTIATIONS: Ural skily politekhnicheskly institut (Ural Polytechnic Institu‘e);
Kafedra teoril metaliurgicheskikh protsesscv [Departmeat of the
Theory of Meza..irgizal Pro-esses)

Aprii 19, 1940
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S/137/62/000/003/063/191
AOO6/A101

;
1 e E N e T v i
AUTHORS ¢ Mikitin, (2., P., Salroov, N.o O,

. . - . + - . . e
TITLE: on the part of eoectrosnemical nteraction In sintering processes of

~etals and oxlles

nee. 2, 1%9%, 41, abstract 36282
L, 2% - 3, Engilish summary)

excnange between some metals
compositiun, The activation energy
of f-orn ezchange depends slight- /

5l

3 > 25 ate o
Ly omotne metal nature ) bulb £en lally with temperature. The diffusion
creffisients of Fe-lons in enamzls ’C were evaluated,

R. Andriyevskiy

N . b
[Abstracter's note; Complete transilation]
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KHLYNOV, V.V.; YESIN, O.A.; NIKITIN, Yu.P.

Electrocapillary motion of sulfides in oxide melts, Izv.vys.ucheb.
zave.; khim.i khim.tekh. 4 no.l:53=56 t61. (MIRA 14:6)

1, Uraltskiy politekhnicheskiy institut imeni S.M. Kirovae, kafedra
tefirii metallurgicheskikh protsessov.
(Sulfides) (Electrocapillary phenomena)
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PL2TODICAL  lzvestiya vysshikh uchebnykh zavedend SESR . Rbama o

1 khimicheskaya tekhnologria ¢ Yoo Pt tooy oo -
i in spirte of discusston in the literature, the qquestion
- of the role of 1onic exchange 10 adhesion between metal and enamel
18 not gettloed The 1onte nature of enamel s chnables tThe exchoned
Kinetros to be studiesd b l‘|('(‘[l)(!|‘-'lﬁl(.ll me thods thoe o i~ t
fruitfal of which 15 that of electrode polarization with anh
alternating current This method was applied to salt melts
(Ret 3 J E B Randles W White 7 Elektrochem TR ST T SV A
et 8 h A Laitinen, it C  Ganr ) Flectrocnem Do [ ARV
157 and also to slae melts (Ret 5 Tu poNIKItIN D UA Theean

Dokl AN SS5SR 111, 133, L9yso. 11, 3. 1us7 . L2, iUy Lot and
enabled determining a number of kinetlc relations vovermnd thelr

interactinon wilh various metals The method 18 based on the
principle that the 1mpedance ot o ocvell cons1stine of two el e trodes
submerved oo slectralite e composed of a resi qtan: ¢ and a

Ceavr ot b7
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reactance, the eqnlvalent circult of which 18 shown 1n kg 1 The
resistance at a constant temperature depends on the specd ol the
ton ex: hancve (resistance ot the reaction R ) and on the speer ot
gt fusyien andd concentration of 1ons 1n the Blectralites
Vit fusion resistance R ) The capacltances are e term e
<trurture of the d!\/’lﬁl()% boundary between the me-tal and tipe
elecrrolyte, C . and by the diffusion capacitance, € Fojuations
are sev up and solved tor this equivalent cirrcult £ pradta.al
reali1zation 18 shown 1n Fig £, where I 1s an aundio o=t llator
O - oscillograph, | electrodes, 2 - corundum tarhe 3 . ashestos
fi1lling, 4 - corundum cructbie, 5 - Al O paste L tused enamel
The experiments were carr1ed out at OO Andg 1010 C wath ciecrpales
w1 0 5 mm thick tripe rE el (O8KP) steel (O Uo% ) Enamed ~ wers
made {from chemicall s pure materials Two sSteries of et I AR S
wet e made In the t1rst the cnflinence on the ex hanyte rr et et
cacious additrons (Cak (o 0., N1, 0, MO 10 )t basge
205 200 : :

P -

chrmulation of 0% Na,, ) 4 7% 5102 1 4% H,-}O_,A “% Al ’()7’ wew sttt el
2 e ! -

o

tormulation of 21% A 50% S10,,  20% B,O, % Al O, was alse
— — ’ -
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Reaction of enamel melt with steel 5/153/61/004/004/010/017%
E111/E535

tested). It was found that the current increased with temperature
and with increasing additions of .cobalt, nickel and manganese
oxides and CaF_,; TiO0O, had the opposite effect. In the second
series of experiments the effect of preliminary oxidation on the
exchange-current was studied. A tendency was found for the current
first to increase with increasing duration of preliminary oxidation
and then to decrease; this effect became more pronounced at higher
temperatures, The capacitance component of the cell resistance
remained practically constant with the various enamels and at the
two temperatures,indicating (Ref.8: A, N, Frumkin, V.S.Bagotskiy,
Z. A. Iofa, B. N, Kabanov. Kinetics of Electrode Processes. Izd.,
MGU, M., 1952) that the structure of the double layer is also
unchanged. Further study of the influence of temperature, enamei
composition and pre-treatment of the metal surface on the exchange
current is needed to find exactly what role ion exchange plays in
the formation of an enamel coating. There are 2 figures, 3 tables
and 9 references: 6 Soviet and 3 non-Soviet,

ASSOCIATION: Kafedra teorii metallurgicheskikh protsessov,
Ural'skiy nauchno-issledovatel'skiy institut chernykh
Card 3/4 metallov i Ural'skiy politekhnicheskiy institut imeniﬂ/

L]

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



CIA-RDP86-00513R001137020007-0

RN P R VA L S N

R

".'A‘PPROVED FOR RELEASE: 07/19/2001

2 ’v‘- R ﬂ}ﬁé%ﬁ‘l‘é& 2

Stz

[
cod
I/ A

s/149/62/000/002/001/008
A006/A101
AUTHOR: .EEEEEEEL_ZE;.E;_.ﬁ_
TEXT: Silicon activity in copper-silicon-nickel alloys

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurglya,
no., 2, 1962, 56-57

TEXT: Activity of silicon in Cu-S1 and Cu-Ni-81 alloys was studied at
l,hOOOC by the method of emf. The experiments were made 1n an electric heating
furnace in melted magnesium oxide crucibles, Sodium silicate with 75% S10p was
used as electrolyte. The current leads were made of tungsten and enclosed in
corundum tubes, The results obtained are given in a table and show that the
theory of regular solutions is, contrary to Ref. 3, 127, not applicable to the
Cu-8i system. When copper is replaced by nickel the coefficient of silicon
activity decreases; this 1s explained by the stronger bond of nickel with
silicon. There are 1 table and U references: 3 Soviet-bloc and 1 non-3oviet-
bloc.

Card 1/2

APPROVED FOR RELEASE: 07/19/2001

CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0

B R e e s e S A ypas "
i 1 G _. ﬁ‘,{.‘:: B TR R R e A o G S R o o ST S SR St e P

(R

NIKITIN Yu.P.; TARANUKHINA, L.V.; SEREDIMA, L.R.; PUSHKAREVA, S.4. 3
POPOVA I.A.; VERbHININA N.V.

Activity of oxddes in liquid a. ‘yminum silicates. Izv.vys.ucheb.,
zav.; tsvet.met. 5 no.1:74-76 162, (MIKA 15:2)

1, Uraliskiy politekbpicheskiy institut, kafedrs tekhmologii silikatov.
(Alumimm silicates) (Activity coefficients) -
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NIKITIN, Yu.P.; YESIN, 0.A.:
. ; » O.A.; KHLYNOV, V.V.; SOTRIKOV, 4.I.; KORCTCHERKCY, AL,

Electrochemical investi i
gation of the burni t
Vy8e ucheb, zav.; chern, met, .5 no.5:16—214,11’86801.1 of c?ﬁ?gj .15%‘)’0

1. Ural'skiy politekhnicheskiy institut,
(Liquid metals)
(Electrochemical analysis)
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5/125/62/000/009/003/008
; A006/A101
AUTHORS : Safonnikov, A. N., Nikitin Yu. P.
TITLE: Poor fusion in electric-slag welding of chrome-nickel austenite
steels and alloys
PERIODICAL: Avtomaticheskaya svarka, no. 9, 1962, 27 - 36
TEXT: An 1llustration (fig 2) shows the mechanism of poor fusion, according

to the concept tkat the wetting of growing crystals by slag depends on its surface
and interface tension. To confirm this theory, the authors investigated the sur-
face properties of fluoride-base welding fluxes (slags) and their interface ten-
sion along the boundary with austenite steels and alloys. Data published previous-
1y by Nikitin, Yesin, Mikiashvili, Popel' and other Soviet authors are used. The
effect of oxygen ions on surface tension was also studled. Tabulated resulis’ ob-
tained confirm the author's theory on the mechanism of poor fusion and show that
it depends in eleotric-slag-welded Joints of Cr-Ni steels and alloys, ¢cn the sur- -~
face tension of slags, interface tension along the slag-metal boundary, and the
ion percentage of oxygen in the slag., The probability of poor fusion decreases
with higher values of the aforementioned characteristics; it decreases also with

Card 1/%
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3/125/62/000/009/003/008
Poor fusior in electric-slag welding -t .. ACC6/A101

fusion exists); ¢ - slag with high surtace tenslon - formation and emersion of
globules (poor fusion is absent); g - rormation of poor fusion in the weld,

Figure 2

a a
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Poor fusion in electric-slag welding nt. ..

Pigure 2 (continued)

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0

-‘E‘ZZ{I;’GE:‘%%%E& & T B ISR A SR R AT R R S RS R S B P EF SIS RS RESIR TGRSR o s i = B SR

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0

S O A ey L S o T | R L Y B e S e e e s WS A o s e

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0"



"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R001137020007-0

B S R R RO e A S S B e e

ITIN, Yu.P.; YESIN, O.A.; SOTNIKOV, A.I.

Ferrotungsten recovery from waste

slags with the help of
electric currents. Izv. vys. ucheb. zav.; chern. m€.°6
no.2:12-15 163, (MIRA 16:3)

1. Uraltskiy politekhnicheskiy institut,
(Slag)
(Iron-pmgsten alloys)
(Electrocapillary phencmena)
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YESIN, O.A.; GEL'D, P.V.; POPEL', 8.I.; BIKITIN, Yu.P,

Review of "Physical chemistry" by A.,A., Zhukhovitskii ard
LeAe Shvartsman., Zhur, fiz, khim, 37 no.6:1435~1436 Je ‘63,
(MIRA 16:7)
l. Ural'skiy politekhnicheskiy institut imeni S.,M, Kirova.
(Zhukhovitskii, A,A.,)  (Shvartsman, L.A.)
(Chemistry, Physical and theoretical)
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