"APPROVED FOR RELEASE: Tuesday, August 01, 2000  CIA-RDP86-00513R001238!

A

N

kY
SERGEYEV, V.: 7HURKCVSKAYA, G.: PAL'GOVA, M.
USSR (600)

Butter

] i 1352.
Storage stability of molded sweet cream butter. ¥ol, prom. 13 no. i1, 135

9. Monthly List of Russian Accessions, Library of Congress, February 1953, Unclessified.

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

S E - 3 .t |

CIA-RDP86-00513R001238:

. ist, pauk
BASIN, Valentin Yakovlevichj BALAKAYEV, T.B., kand, is N
’ otv. red.: PAL'GOVA, Z.N.. red.
® 7 AR L KSR

. in the Great Patriotic
indust of Kazakhstan 1in ‘
&He?wanlﬁstoﬁcal Mud‘y} Tiazhelala pronws'hie?lolzizhe—
Kir;khﬂtana v Velikni Otechestvennol volnej 18%
zakhg

auka.  1965. 162 p.
skii ocherk, Alma—Ata; Nauke (MIRA 18:7)

APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-0051

R001238:

FAL'GLV, N.N., otv. red.; VILESOV, Ye.N., red.; ZHNKOVA, V.A.,
~ed.; YAKAZEVICH, K.G., rec.; CHERKASCY, ©.h., Ted.;
FAL'GOVA, Z.N., red.

.M-' w
[Glaciological research in Kazakhstan] Gliatsiologiche-
skie 1ssledovaniia v Kazskhstane. Alma-Ata, Nauka.

No.5. 1965. 189 g, (NixA 19:1)

1. Akadeniya nauk Kazakhskoy SSK, Alma-Ata, Sektor fizi-
cheskoy geoprafii.

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R001238:

iRy ¢
~E

GALUZO, Petr Grigor'yevich; DUBROVSKIY, S.M., doktor istos.mauk;
prof., red.; PAL'GOVA, Z.N., red.

[Agrarian relations in southern Kazakhstan in 1867-191;]
Agrarnye otnosheniia na IUge Kazekhstana v 1867-1914 gg.
Alma-Ata, Nauka, 1965, 344 p. (MIRA 18:4)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE Tuesday, August 01 2000 CIA-RDP86 00513R001238'

PAL'GUNOV, N.

Hew stage of news photography. Sov,.roto 19 no.3:1-3 Mr '59,
(MIRA 12:4)

1. General'nyy direktor Tlegrafnogo agentstva SSSR,
(Photography, Journalistic)
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ACCESSION NR: AT4008735 §/2631/63/000/004/0083/0090

AUTHOR: Neuymin, A. D.; Pal'guyev, 8. F. :Strekalovskiy, V. N.; Burov, G. V.
TITLE: Investigation of the structural components and electrical conductivity and its
nature in the systems Zr0O5-Ca0O-NiO and Zr09-Ca0-Fey04

SOURCE: AN SSSR. Ural'skiy filial. Institut elektrokhimii, Trudy*, no. 4, 1963.
Elektrokhimiya rasplavlenny*kh solevy*kh i tverdy*kh elektrolitov, 83-90

TOPIC TAGS: refractory oxide, electric ceramic, zirconium dioxide, calcium oxide,
nickel oxides, NiO, iron oxides, Fe sub 20 sub 3, ternary oxide mixture, ZrO sub

2-Ca0-NiO system, ZrO sub 2-Ca0O-Fe sub 20 sub 3 system, metal oxide system, electro-
lytic cell, solid electrolyte

ABSTRACT: Maintaining the relation Zrgp0:CaO = 85:15, the structure and electrical con-
ductivity have been studied in a series of oxide mixtures of the above systems. X-ray
examinations combined with phase chemical analysis were applied in the study of the
structure and a "Ural 1" computer was used to calculate the interplane distances and
lattice parumeters. The conductivity was measured with an alternating current bridge at
a frequency of 3000 cps. Its nature was studied by the emf method. The procedures are
given u/x detail in Trudy* Instituta Elektrokhimii UFAN SSSR, no. 1, 1960, 111;n0 2, 1961,
Cord 1/2
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ACCESSION NR: AT4008735

no. 3, 1962, 133 and in DAN SSSR, 1960, 134, 1138. It was found that NiO is only siightly
soluble in mixtures of Zr0O4-Ca0 und sohd solutions form when FepOy 1s added, o ions
place themselves partly in the intersections, and partly :n the interspaces of tie cuine
lattice of a solid solution.  The conduciivity of e mixture decreases MOeNoLONOUS.Y dnd
remains practically of a purely ionie nature as the Ni conlent inereases up to 30 mai [

in a wide temperature range. FeyOq-additions up to 6 mol % cause no noticeable decrease
in conductivity and do not affect its nature. Greater Fe,0q-additions enhance the electron
component of conductivity. Orig. art. has: 5 fipures, 2 tables and 4 formulas.

ASSOCIATION: Institut elektrokhimii, Ural'skiy filial AN SSSR (Electrochemical institute,
Urals Branch, AN SSSR)

SUBMITTED: 00 DATE ACQ: 25Jan64 ENCL: 00

SUB CODE: GC,588 NO REF 80V: 011 OTHER: 013
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P'GUYEV. S.F.; SMIRNOV, M.V.; KARPACHBYV, S.V.
o Hhrarpendence of the quality of cathodic niciel deposits on thoupr.':sence
of impurities in the electrolyte. Zhor.Priklad. Xhim, 26, 50-4 '23.

(CA 47 no.14:6794 'S3) (MLRA 6:2)

1. Chem,-Met.lnst,, Ural Branch Acad, Sci. U.S5.S.RH., Sverdlovsk.
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TB704i.—Properties ¢
Cl baths strongly de-
d.; 0. ./sq. cm. gives a fairly dense cryst.
. Increase in c.d. increases the ar-t. of dendrites
?ﬁmum c.d. is at 0.016 amp./sq. cm. with a
0.11 mm. Preliminary bubbling of HC1 shows ™
influence on the character of cathode deposits of Ni only in
the case of Cl and phosphate baths, but not in F baths.
This indicates that the character -of the cathode deposit is
influenced, apart from the formatian of oxide films on the |
surface of the metal, by the nature of the anion. The spe-
cific influence of F"onthepwpcﬁEo!cathodedepositsd Ni
on electrolysis from molten baths can be explained by the
poorwetﬁngdmeubbymdtmﬁuulda. V. N.B.
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SMIRNOV ,M.V.; PAL'GUYEV,S.F.; IVANOVSKIY,L.Ye.

A chlorine-corted gravhite electrode for comparing fused cnloride
cata. Zhur.fiz.khim.29 no.5:772-777 My'sS5. (MIRA 8:12)

1. Ural'skiy filial Akademii nauk SSSR., Laboratoriya elektro-

khimii, Sverdlovsk
(Blectrodes) (Chlorides)
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The State of the Oxygen 1n Salt Melts Containing Titanium
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accompanied by the discharge of oxy-cations with the formation of
precipitates of the lowest Ti oxides At the anode, simultaneously
with the oxidation of the Jowest-valence Ti, an electrochemical
reaction took place with the oxy-cations adsorbed on the carbon

TiOZ+ + 1/2C—-2e = Ti4+ (melt) + l/ZCOZ. Chlorination re-
actions involving the particles of TiOZ, T1,03 . and T10 suspended

in the melt were also possible. The anode potential during these
processes was n/ 0.4 volts more negative than the potential of a

chlorine electrode.

N.P.
1. Fluoride melts--Electrolysis 2. Chloride melts--Llectrolysis
2, Oxygen—Determination

CIA-RDP86-00513R0012388
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Syeecoay T S0V/81-59-13-45075

Translation from: Referativnyy zhurnal. Khimiya, 1959, Nr 13, p &4 (ULSH)

AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Smirnov, M.V., Ivanovskiy, L,Ye , Fal'guyev, S,F., Volchenko, 2.5.,

Yushina, L.D.

2\
The emf-Method for Studying the Thermodynamics of some Reactions at
High Temperatures 7'

Tr. in-ta khimii. Ural'skiy filial AS USSR, 1958, Nr 2, pp 143 - 151

In the electrolysis of fused chloride baths COp 1s separated on the
anodes prepared from an intimate mixture of oxides and carbon and the
ions of the corresponding metals pass into the electrolyte. The oxide-
carbon electrodes of thorium, calcium, beryllium, etc. in equilibrium
are reversible in relation to their ions being in the electrolyte.

This permits to utilize them by the emf-method for elucidating the
thermodynamics of reactions, in which oxides and carbon take part at
high temperatures., The equilibrium potentials of the electrodes are
determined by the activity of the ions of the corresponding metais in
the electrolyte and by the CO, pressure over them according to the
electrode reaction MQOn + n/28 - 2ne > 2M% 4+ (fusion) + n/2CC,, E =Vk/
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30V/B81-59-13-45035

The emf-Method for Studying the Thermodynamlcs of Some Reactlions at High Temperatures

const + (RT/n) Flnayn + (RT/MF)lnPcoe. They do not depend on the molar ratio of CC
and carbon. By measuring emf the changes can be found in the isobaric potential O .7,
in the entalpy /H and entropy /S of the corresponding reactions of chlorination
Opn + n/2C + nCly = 2MCl, (smelt) + n/2C02. Oxide-carbon electrodes in combination
with metal electrodes made it possible to study the thermodynamics of the interaction
of the fused chlorides of thorium, beryllium and calcium with the chlorides of the
alkall metals, For determining the decomposition tension of the fused chlorides of
higher valencies a method has been developed permitting to measure the value of the
decomposition tension of P1Clp and ThCly The change 1in the thermodynamic parameter-
has been calculated for the reaction Th (sclid) + 2Clp (gas) = ThCly (liquid), FANVARS
= 2.772 - 5.61’10'“ T. Based on the emf of the cell Th 1 ThClpll KC1, ThCiy | Clp, T,
it has been found for the decomposition tension of ThClp; E = 3.27 - lO.§~10 2k T,

DZ = 150,900 + 49 7T cal/mole. For the reaction ThCl, (liquid) + Th (solid) =

= 2ThCl, (liquid), D Z = - 23,000 + 23.8T cal/mole ThCl,. The thermodynamics of ‘“he
formation of alloys of thorium with zinc has been studied. For the reaction of re-
ducing ThO, by carbon to metal A Z = 20,000 - 77.5T cal/mole.

A. Zolotarevskiy

Card 2/2 LA//
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Translation from: Referativnyy zhurnal, Khimiys, 1959, Nr ik, p 31F (1123FR)

AUTHOES Fal'guyev, S.F., Volchenkova, 2.5

|
TITLE: The Problem of a Solid Electrolyte for Fuel Elements

1

PERIODICAL-  Tr. 1in-ta khimii, Ural'skiy fii, AS USSR, 1958, Nc 2, pp iR2 - 2.

ABSTRACT: A method of preparation has besn described arnd results are ¢ized of
measurements of the electric corductivity of solid electrolyrtes for fi-
elements: a) O.K, Davtyan's electrolyte and its individual componants
(NapCO3, caicined monazite); b) a series of mixtures of nxides on -re
base of zirconium dioxide: 60 molar % Zr0p + 40 molar & elg . T
molar % Zr0, + 33.3 molar % Laj03; 32r0s - 2%e0, + 10 welght o . !
measuremen® s of electric conductivity were oarrled out by the Lmuadi -
bridge method at a frequency of 1,000 cycles, The cireuls permitied tqe
determination of the resistance witn an accuracy of 1 - 1C#, deperdl~y
on the value of the measured resistance, The conductivity was meas.raq
in a range of temperature from room temperature to 1,207 Tre astiva:

Card 1/2 erergies were caliulated from the curve of %he electrl- canagu-wtvie, var
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The Problem of a Solid Electrolyte for Fuel Flements 30V/81-59-14-50212
1/T (T is the absolute temperature) for sections with different slopes. ™n *he pasis
of the obtained data assumptions are made concerning the character of tre eilectric -op-

ductivity of oxide systems, There are 30 references. -
o

F. Lukovt:ev
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30V/58-59-%-18267

Translated from: Referativnyy Zhurnal Fizika, 1959, Nr 8, p 168 (USSR,

AUTHORS: Volchenkova, Z.S., Pal'guyev, S.F.

TITLE: The Temperature Dependence of the Electrical Conductivity of Nickel
and Chromium Oxides

PERIODICAL:  Tr. In-ta khimii, Ural'skly £11.-AN SSSR, 1958, Nr 2, pp 201-27
ABSTRACT: The temperature denpendence of the electrical conductivity (3 of

polycrystalline samples of NiO and Crgo3, sintered at 1,5509C, was
¢- 6 was mensured by meand ot

studied in the interval of 150 to 900
the contact method with the ald of an alternaiing current bridge at a
frequency of 1 kc. Contact resistances did not affect the temperature
dependence of 6 . It was established that & for NiO, unlike Cr2b3, in-
creases sharply with an increase in the quantity of adsorbed oxygen,
while the activation energy of the conductivity of NiU, measured on

rectilinear sections, decreases. In the case of Cr2(;;S the actlvation
e

energy of 6 falls with an increase in temperature. absence of lonic
conductivity under the conditions of the experiment was established by

means of a chemical analysis of the areas near the electrodes.
E. Yenikeyev
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SMIBNOV, M:Vii PAL'GUYEV, S:F:; ERASHOV, Tu K.

™e behavior of carbon dioxide calcium electrodes during e:].ectrol;,-sis
of fused chlorides, Zhur, prikl, khim, 31 no.2:226-233 ¥ '58.
(Blectrodss, Carbon) (Klectrolysis) (Chlorides)  (MIRA 11:5)
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AUTHORS $ Pal'guyev, S. F.y }lyamovskiy, s. 1., yolchenkovsa,
TITLE: Investigstioll ol the thavse Components »f tne Systek Sel,

PERIOLICAL: Zhurnal ne;rganicheskoy xhimii, 1959, Yol 4, Nr Y1
pp 2571 - 2576 (JSSR)

ABSTRACT s This is a report on the structuare and the ceramic proyert -8
of the system CeOQ-ZrO _ The samples were prepared from T.%-
tures of pure oxices. %he spectroscopically determined g bent
of impurities in the initi es is given 1% table

The powders were pressed, indi t (natural riabuer

in benzene) being used re than 80« ZrCp T:.
samples were then sintered and X-ray investigated with co}ptr
XK -radiation (powder camera of type RKD and jnvertind camera
of type KROS ). Besides, the density, color and linear snrinkin
(Fig 2) i sintering were determined. Tadble 2 gives the ch7-
mical composition. the phase compos ition, the latiice ~ons T3’
and the color of the samples. A solid golution witt ca0tc
lattice develops petween O and 50 mol% 2r0p. 3 mopoclinid
phase axists between ¢ and 10 mol% CeQs, 8 tetragonal phase

at 70 molx 2r02- Figure ° shows that t%e lattice perict ovatd
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Investigation of the Phase Jozmpsrnernts of the Sysiexn SCV Toal-Tri
Ce02-ZrO2
linearly with tse -~impes:tion and exhibits statistinaliy
distribu*te~a latt:ice cefects which are probably sit.atec .
the lattice points .ccupied by the Cet*- and 0°7 1cns  Tna
samples with 7C mcl¥ Ir0, have the greatest harcrness; lirnear
shrinking =xh:b:'s a pinizum at 20-25 mol% 2rl,i <he saxni.=s
with 10-2C ®:z.» 2Zrl, are most intensely colore A vigoir s
interact:-r t-tweer the 'wc corponerts seems to tade poace
this rarge ‘tetwa-rn ‘G and 30 molj 2rC,) This 1rteraziin-
I3

cannot te deterzi:ed bty K-ray investigation. it sn_uld on ow-
ever, ve-uLe mani:td - ir the electric prepertieg, Tr-r- are
2 figares. . taci-.  wnil 1 rererences.

ASSCCIATIGHN: Uray’ tiial AN SUTK, Irstitut elektrogh;mlx Ura. Branon
of the AS USSH. mi-tr.ocheiical Institute)

SUBMITTEL: Jure 5. "35%
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ATTHOR: pallguyey; 3. F

TITLE: On the Nature cof the canductivity of Seiid Soirew Tarhor

PERIODICAL: Zhurnal fiz cneskoy khimii, 151, Vol 1y Np Ay W T
(1'SSR)

ABSTRACT: Although sodium carbonate I} is used. alone or in mintiures
ss & flux. its clectroconductivity (EC) hes so far rnot teer
examined. In the pre=zent caae t,e transfer nuiter 2f eciiun
ions (TNS) in solid (1) was measured at 40r-£507C amzerdars
1o tle method describud in reference 7. alzo. the eld of
gasecus elecirolysis croducts of (I){mith reference '° the
current) was jeternined at various texm; eraturas orn the urci=
The measuremerny resgults ‘Tatle 1) ghow that the TNS Trenses

. . . G
ig a cation conducior st temperatures cf ACC und 4

> . . - N . -y -
investigation resu.ts {Table 2 regarding the oY e

~zs vield ghcw ihat ihe yield in an>?it electrilys:cs

.0 . T 2
fror 0,50 (400°¢C) to 1.00 (600-£3C7C) d.e. go=t sorat I
T e

of (I} correszond 1O Faraday's -as at ser 00T miop T

sincg the yieid falls ’90%) as the ter;erat.:z ¢ Tomeral

{460 ). This surgests that av tenperaiures L0 T B
Card 1/2 fruction cf cleciron conluctivity rises ‘orovably due Ll
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58172
54) S 400 S0V, 20-725-6-23.762
AUTHORS : Pal'guyev, §. F., Karpachevy S, V., Yughina, L D,
TITLE: in Electrochemical Chain With a Solid Elec@_zgﬂl__;."!:e;'

PERIONDICAL: Doklady Akademii nauk SSSR, 1.5J, Vol 12, Nr =, ¥ 120 10
(USsR)

ABSTRACT : The authors investigated the temperature Jejenience of the “lec-
tromotive force of the chain Ag/AgErsolid/Br,C in the region
25-4210. The electrochemical cell congigsted of prasced sl.ver
bromide, to the one end of which a silver wire ani ¢ tre oth
a carbon rod is attached. The entire cell was in a Trominse
atmosphere. Figure 1 gives the measured emf of the cell in de-
pendence on temperature. The values between 110 ari 4217 1
on s straight line, for which an emrirical equation It se’ ui-
Zxtrapolation to the melting point 4}40 of the AgRr gives 4n
emf of 0.8033 v, which is in good agreement with the ValLEs
given in reference 5 for liquid As™r 10.205¢ vy, coenfiras
the correctness of measurenents,and points out that o 2.1
AgBr electric conductivity near ~elting ;oint nag ionit ~na
acter. The occurreunce of electron conductiviiy irn a *romin

Card 1/2 atmosphere is proven by the fact thet the ion transler ;:r&gz///

™
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in Zlectrochomical Thain 7ith a Solid Electrolyte scv/zc-1za 0

for Ag+ at 20O vas between 0.0% and r.05, and at BT e twess
0.06 and 0.11, whereas ‘hat for Br ®as ZETT. . tne tasid
of the thermodynamics of irreversitle processes Lne conoeLt
tion gradient of Br dissolved in solid AgZTr ard, thul,y o
gradient of the holes was calculated and the trarsfer
number of the noles was found to be zere fcr the b
interval of from 100 to 4540, The authors trhank AR
4. N. Frumkin for the evaluation of their woTrk. T
figure and B references, 1 of which is Soviet.

£SSOCIATION: Institut elektrokhimii Tral 'skogo filiala skadem:: nauk 55748

(Institute of Electrochemigtry of the rral Pranck 20 L€ i
Lcademy of Sciences, TSSR)
Ny
PRESENTED: July 16, 1959, by A. N. Frumkin, Academician M/

SUBMITTED: July 195, 1959
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5/631/60; 965,001/0uvq, Lre
3140/3110
LUTHORS:  SBITLOV, we Yoy Palguyev, 5. ¥.
TITLE: renavior o! unodes of an intinmate mixture of titanium dioxide
and curto: surirn. electrolysis of salt melts
SOURC Elektrokhimiya rasplavlennykh gsolevykh 1 tverdykh elektrolitov,
no. 1, 190(41 29‘53
TEXT: Experiments wits T1i0, - © electrodes were conducted to examine

their suit.bility for dJeterzirning t:.e solubility of Tijl4 i+ cnloride- arnd
fluoride-chloride melts. Electrolysis was performed in a closed V/
r

- .2 , . -
element at 10 4 _ 1 a/em . The anolyte was separated by diaphragm 1r05
the catholyte. klectrolysis of tne pure equimolar NaCl - KCl melt was

conducted at 700°C, that of the fluoride-chloride melt at 7500C (20 by
.eight of naF). 2-3 nr after immersing the electrodes in the electrolyte,
the potential of tne TiOX _ > electrode attained a constant value. at

Card 1/4
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Behavior of anodec of an
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low current density (1+10 4 110 5 ajcm Y,
but it rises quickly at nigher current densities.

.4+/m.?‘+ - - : - . e
Ti /71 ir. tnoe coleriis el - TV, “ernce,
- =
T ) _ we b
Il passer IL1C L0 A P B SN MRl S Jfl‘l
i . . . : S -
reaction tawxe: place. lo <+ o 07 ‘e = ;1{m\ + UL
- A /;
enter tne meli, like tie iow Ti oxides. anodic d
diffusion fros th. electro.yvte tou tre 110, - C el
o

curreni “enelly Caf ol cnorenied o« uwno the di

react witn tne Tiu, - 0o outroaw o we Y1 P
2 - . -

1 em® of electrode surfa-e e effective cross

layer was 4. 7. .10 7 o Pel st e 1oon.

observed . lue o . .o sreentration

perticles in contuclt wii. tne Telt., and in ine co

card 2/4
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Zehavior of anodes of arn intimate ... “140/8110

on the anode layer of tne eiectroiyte. June Tio, - - electrode ®as usel
[4 .
for dissolving Tili, iu the galt melt under conditions wnere only Ti7

Py

~

. L . 2 . )
passes 1into the melt . .node potentlaud -u.d4 v, JaQ:U.5 a/cm . Oniy <wv-

ig formed at trni. cur:ernt density. A.. tue 1 is consumed for cnlorina-
tien of the Tiu, - eloctrode. froer saturatilor of tre melt, the ratio V/

M. S . . :
TiCl S0t attained Lo voauw 1o, ~lectrodysis was ¢ nducted at
- 4l . Y

J

ULl = Ued a/cm' until tne formation or Ti$14 vapors. Electroiyte sumip.=.

were taken =nd examined for their Ti vontent. The solubility of TiCl4 at

YUOOU in the equimolur melt of Lacl and KC1 was found to be 5.9% by
weight of TiCl,. the partial pressure Wao 570 mm Hg. The solubi ity of
3

Ticl4 risec in the precence of Mai witn rising fluorine jon concerntr.tion
in the melt. With .o Nair content, Uiic colutility of TiC 4 was 7,0 DYy

wei ab.  Meagurcments By . w. 1al'guyev and A. D. Neuymin were
mentioned. There are 1 figure, | tucle, and 19 references: 1., soviet and
Card 3/4
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KARPACHEV, S.V.; PAL'GUYEV, 3.F

oY S

1.

Electramotive forces of electrochemical celils wiziz sclid
electrolytes. Trudy Inst.elektrokhim,UFAN SSSR no.l:79-8S
160, (MIRA 15:2)
{(Electromotive rorce)
(Electrolytes)
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KARPACHEV, S.V.; PAL'GUYEV, S.F.
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Functioning of a primary cell vith & solid electrolyte

having both ionic and electron conductivity. Trudy Inst,

elektrokhim,UFAN SSSR no,1:101-103 '60, (MIRA 15:2)
(Electric conduetivity)
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S§/0R1/61/000/017 31 e
B102/B138
242130 ///n,//so,/sfa@) /e
AUTHORS - Karpachev, S. V , Pai'guyev, S 13
TITLE Electromotive forces of electrochemical Iircuits ®iin 5:..5
electrolytes 11 Coexistence of n-type and p-type
conductivity in the electrolyte
PERIODICAL Referativnyy zhurnal. Khimiya, no. 17 1961, 67, abstra:ct
176495 (Tr In-ta elektrokhimii Ural'skiy f1l AN SSSR,
no 1, 1960, 31-96)
TEXT An exprics:on is derived tor tne emf of a galvanic cell

A/AZ2 X,
C - carbon electrode, Az2, Xz1

n-type, and p-type conductiviiy.

‘/X C,a (A - metal of valency z,, X - metalloid of valencty z_.
. I4

- salt or oxide)

taking account of icrn:

r

It is shown that if n-type and p-iyue

conductivity are due to dissolution of the metal or the metalloid 1n

he

s0lid electrolyte the emf of the circuits under consideration may, urier

certain conditions,be approximately the same as 1ts thermodynamiz
[Abstracter‘s note Complete translation. |

3

valus

X

Card 1/
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AUTHORS Karpacnev, S. V., Pul'guyev, S. F.

TITLE Electromative forces of circuits with solid electr-iyvtes
possessing electron besides 1on conductivity

PERIODICAL Referativnyy zhurnal. Khimiya, no. 17, 1961, hA7-68, aopstrar~t
176496 (Tr. In-ta elektrokhimii. Ural'skiy f1.. AN 5S5R,
no. 1, 1960, 97~100)

TEXT: The effect of n-type conductivity on emf is consider=d for the
electrochemical circuait Br,C/AgBr(solid)/Ag as an example. It 18 showrn
that E =Eo(1-t), where E is the total emf, E_ the emf without n-type

conductivity, and t the number of electron transitions into the electreliyie.
The efficiency of this kind of cell is described by the ratio

((1—?)/(1-t(Ag)))1OO. if the efficiency of a cell without n-type
conductivity is taken as 100 % When current 1s obtained from the elemen:
the Br distribution along the electrolyte changes, and_the 2fficiency
increases. [Abstracter's note Complete translation |

Card 1/1
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PAL'GUYEV, S,.F.; KARPACHEV, S.V.; YUSHINA, L.D.

Problem of measuring the decomposition voltage of solid
electrolyte solutions. Trudy Inst.elektrokhim.UFAN SSSR
no,1:105-110 '60, (MIRA 15:2)
(Solutions, Solid)
(Electromotive force)
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5/631/60/000/001/ow.’ou.

ZL'.’)’] 00 B110/B102

AUTHORS: ,,,Eiiifngv' S. F., Neuymin, A. D.

TITLE: Study ogrthe ;yée of conductivity of solid oxides by the emf{
method

SOURCE: Elektrokhimiya rasplavlennykh golevykh 1 tverdykh elevrtroltov,

no. 1, 1960, 111 - 118

TEXT: The present paper deals with a nev method for examining the
conductivity of solid oxides and for determining the type of conductivaty
of solid oxides and oxide systems. Me', Me'(O%\solid electrolytelMe'',
Me''(C) and (Pt), gzlsolid electrolyte|32, (pt) cells (designed 88 1 and
1

11) can be used tO estimate the mean tranasference numbers of electrons and
holes, fe and fo' from: E = [1 - Ee + fo)}E ~ The emf of these cells
o

are determined from the oxygen pressure at the electrodes.
E, - (RT/4F)1n(P2/P1) is valid, where P, and P, are the oxygen pressures

at the left and right asides of the cell, Since the solid electrolyte
card 1/4
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5/631/60/0027001/217 1<
Study of the type of conductivity... B11273102

in II is in contact with oxygen, a comparison between 'ue 271 te

11 gives the dependence of the n-type and p-type conductivitiez u. - V//

electrolvte on the rertial oxyren oressure 1n the gas?ows phase. ﬂ:xd'. .
' ¥ y r the 5 nd

calcined at 1200 C wore rrouni with toluene or alcnh?.: .“?t grfpj

to tablets (7 - mm thick. 20 mm an daians ter o at - ¥R00 wpSom are

sintered at 1550 C. The authors useti a ANTR .1 fpopyvat vnltmnte? L
(accuracy 0.5 mv) with anHM-9VA M%-91/k) galvinometer nz vere del.eo

instrument Thne reglsturce Urnice Sar o reiting waz ecult e v Lot
e 1 ~- ~t cy v £ s e T 8Ty C e

3MB-01 (Zr7-01, therwos’ .t Tes aan an oof tee 7t Fh notrer

%as on tne clectroulyte, :tg en! war moenmured .o oLb I :

(accuracy: 0.01 - 0.02 mv:. F:r @ 're autrors 10€3 o oTotal

~

N B | ‘ Ceaphet T v ey
(2:1) fi1eft electrade), Cu ratul ard ul 1, ‘right el

p e ‘ram ren . .,
calculated tne thermodyns=mic emf vii.ed Iram cely, . Fe

T o
. . o,
‘ 0 L - ! cot v to. o
and Cu,0O, s 0D iy )
2 =0l i
electrote ' o o
wae made :noHn A7 ctrenm ocurs oo Lot IR T
T -~ t ) 0 -
electrolytes, tne authors uwed oo vy
Card 274
i L | |
) t K
! }
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7
Study of the tyoe of condact vity. . B110/B102
™ThO - Tad, Ted, - M0, Tel | - Tr0_, Cno? - ZrO? - Ca0 with ionic
~antaer oo The omo1 e caminctsyity was Jow ror folid esolutions of r7
containing - 40 rmole’ £uad and asaern cont qining A5 mole% ThO? + 15 mole

ca0. The emf measurementa werc well reproducible. The emf remaine’
canstant ©ar severzl houre. and soon decreased with time and temper:t..
wnen the AifTerence tetaeen erf ani 1ts thermodynamical value was great
mhe chanee 1 oemf can be fae to (1) d1ffusion of oxides into the
¢lectrades, 'Y absence - f a comulete equilibrium at the boundary betveen
dectrode und olectralvte in the cuse of n-tyne conductivity., 85 mole?

CeY 4 1t mo . Uy s e wieact nerfect n-tvpe conductor, since 0902
5 r
4t hign temperatures ani 1»a nx.ocen nressure 15 earily reduced to Co 7, }/
\

In 11, the pug chambers o the electrodes were separated to allow ron-

ritn vierg of Aiffereat cartyal . arepsuren,  The electrolyte tonlon

srovnd ot qunretz tate bivided the electrode space.  Fine-disverse
0 .

t annealed at 1.0 ¢C vac ared ac sns clectrode. A comnarison of the

resulte of measurement of * and 17 annwcd that 89 molej ZrO? + 15 mole

Card 3/4
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P e ) .
‘he conductivity was independent of tue

o
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T ey
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nroaumably et
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2‘1'7700 B110/B1V2

AUTHORS : YolchenkoVit, Z. Ses pal'Fuyev, 5. F.

TITLE: Electrica] conductivity of solid oxide system&. 11. The
gystem ZrO? - CaO. flectrical conductivity and transfer
number

SOURCE: Elektrokhimiya rasplavlennykh solevykh 1 tverdykh eloktrolitov,
no. 1, 1960 113 - 126

died the temperature dependencge of the cnnductivities
0 samples petween 300 and 1000 C, tne transfeT
and their ceramic

properties of gintered gamples, 20
or CaCO3 sere keot at 1200°C for 2 hrs. /)(

TEXT: The authors stu
of 100% Zro, - 100% Ca

the Btructural
Pure ZrO2 and Cal
sith¢ 40 mole?, Ca0 the authors used ca0,
ed CaCl,. The mixture (200 mesh grain size

and gintered fo

1.0-1.0-0,2 - 0.4 cm tablets at ~ 4000 kg/cmz,
1500 * 20°C. Linear shrinkage dquring sintering, properties,
ctural analysis ©

were determined. g. V. Burov made X-ray stru

card 1/A

numbers,

properties.
for those sith >40%

For samples

ca0, they us
r 1 hr at

and coloT
£ the

APPROVED F |
PP OR RELEASE: uesday, August 01, 2000
’

CIA-RDP86-00513R0012388



CIA-RDP86-00513R001238:

s/651/60f%88?001/o15/o14

Electrical conductivity of solid... B110/B102

specimens with CuK‘ radiation. At 150000, golid solutions and fluorite-

type crystal lattices formed with 10 mole% Ca0O. The primary golid solution
(10.0 - 40.0 moled, Ca0) yields good ceramics of high density, hardness,

and stability in air. Free Ca0 contained in samples with 80.0 - 90.0 mole%
Ca0 reacted with atmospheric humidity. The porosity and sample volume of

zirconate formed according to ZrO2 + Ca0l —»CaZrOB increases while its ux//

linear shrinkage decreases. The temperature dependences of conductivities
measured with a-c bridges followed the equation u = A exp (- E/ZkT) where
% is the conductivity, A and A E are constants. At 750 - 800 C, the curve
showed a break (except for the range where s0lid solutions are formed).
X-ray patterns of samples #ith >50 mole% Ca0 showed Ca0 lines. % Was
increased by the formation of Ca(OH)2 and CaO5 and decreased by their

decomposition (700 - BOOOC). The rapid increase of u with the Ca0 content
in the range of formation of solid solutions is probably due to an increase
in oxygen vacancies in the lattice., With increased Ca0 content, the defects
are no longer distributed statistically but systematically. The mobility
of oxygen ions is thus reduced. With 15 mole% Ca0, the conductivity
maximum was observed at the minimum conductivity activation energy A E. The
Card 2/4
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Electrical conductivity of solid... B110/B102

this case, the transfer of ions is expected to decrease with the time of
electrolysis. This fact and the voltage drop in the cell after the
beginning of electrolysis supported the foregoing assumption. No changes
were observed with the anolyte. Since tk + ta = 1 and ‘k*’ o, t"x 1. The

solid sglutions of Zr0, and CaO, which are almost perfect anion conductors
at 1000 C, can be used“as electrolytes for heating elements at high
temperatures. There are 3 figures, 2 tables, and 12 references: 7 Soviet
and 5 non-Soviet. The two references to English-language publications
read as follows: K. Kuikkols, C., Wagner, J. Electrochem. Soc., 104, 379,
19573 P. Duwez, F. Odell, F. H. Brown. J. Amer. Cer. Soc., 35, 107, 1952.

Table 2. Transfer numbers in the system ZrO2 - Ca0 at 100000.
Legend: (1) composition, (2) total.

C ‘x
@ ocran @lry-nupnoe)

0,92r0,-0,1Ca0 I 0,001—0.049

0,82r0O,-0,2Ca0 0,001—0,01 R .
0,610, -0,4Ca0 ] 0.001—0, 004 1080, Table 2
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AUTHOKS:

TITLE:
SOURCE:

TEXT:

conductivity of the system Tho2
an agate mortar and pressed to 1.0'1.060.?-(L4cm tablets at__ 4000 kg/cm?.
The tablets were gintered at 1550 * 20°C for 1 hr.

ceramic properties,
described by the authors (Ref. 1:

183, 1858).

£ 1100°C.
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The present paper deals with the

Measurements were made at every 10
The structure was studied by X-ray analysis.
with temperature according to u =
log w = £(1/T), the temperature is

0
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5/631/60/000/001/014,C14
B110/B102

S. F.

Volchenkova, Z. S., Pal'guyev,

11I1. The system

Electrical conductivity of solid oxides.
ThO2 - Cal

Elektrokhimiya ragplavliennykh solevykh i tverdykh elektrol itov,
no. 1, 1960, 127 - 130

temperature dependence of electrical

- Ca0. Pure ThO2 and Ca0 were ground in

The linear shrinkage,
and color were determined. The measuring method was
Trudy In-ta khimii UFAK SSSR, vyp. 2,
olished tablet faces atl

between 500 and 1100 C. ;
The conductivity increases Y
A exp (-pB/2kT). 1In the coordinates
linearly dependent on the electrical

Pt electrodes were fixed to the

CIA-RDP86-00513R0012388
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Electrical conductivity of solid... B110/B102
conductivity with a break at 700 - 800°C. Small additions of Ca0 to ThO,

rease in conductivity (5% Ca0 incregses it by more than b)(
han 100 times at 500 C). Like in the
the increasing number of oxyefen

cause a sharp ing
10 times at 1100°C and by more t
system ZrO2 - Ca0, this increase is due to
attice of the solid solution. The slight decrease
0 mole% Ca0 is attributed to the vacancy

the*miggation of oxygen ions. Owing to the low

50 2 20°) solid solutions of the ThO, - Cal system

vacancies in the 1 !
conductivity caused by <4
interaction which hinder
gintering temperature (15
could not be detected, not even by X-ray structural analysis. In general,
the sintering tlemperutare shoild ve 273 (~,2000°C) that of the melting
temperature of ThO2 (350000). Tnus, the solution probably exists in the

form of microscopical grains not detectable by X-ray ctructurnl analysis.
The variation in activation energy with varving temperature wlega cnrnnrts
this assumption. At 500 - 750°C, a strong electrical resistance occu. T
between the microscopical grains of the solid solution, presumably
intensified by the effect of free oxides. At O - 35 mole? CaO, AE2'>AE1.

increages rapnidly. In the range of

Above 750 - 800°C, ionic coniuctivity
Card 2/3
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PAL'GUYEV, S.F.: VOLCHENK(Va, Z.S. (Sverdlovsk)

Electric conductivity and transference numbers o>f the cystenm
CeO; - ZrCp. Zhur. fiz. khim. 34 n2.2:452-455 F '60. (MIRA 14:7)

1. Ural'skiy institut elektrokhimii.
(Cerium sxide) (Ziresnium oxide)

o~
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AUTHORS: Karpe nev, 5. Y., Pel'goien, &

)
TITLE: On the Operation of a Voltaic Celf}With a Sciid
Electrolyte Having a Mixed Conductivity

PERIODICAL:  Doklady Akademii nauk SSSR, 196G, Vol. 133, Ne. I,
pp. 396 - 39¢

TEXT: The authors investigated the effect upon the power of a voitai:
cell of the electron ConductivipXQEf a solid electrolxte7existing alony
with the ionic conductivity. The calculations were made from a semple
cell with silver bromide as a solid electrolyte: Agl AgBr )Br,,C. Tre
gaseous tromine should dissolve in AgBr and thus produce an electror
conductivity of the p-type. On the condition that the bromine diffuses
us far as the silver electrode and its concentration in the eleztroly:c
is determined by the diffusion process only, lhe equations for tic em:,
“he electron and hcle transier, the resistance ¢! the elecirolyte, ani
for the efficiency wo without electron conductivity and for W with
electron conductivity were derived (11). Equation (11) shows tna! in

Card 1/2
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3..id Electrolyte Having & Mixed Conductivity BOOL/BOGL

the case of an electror. conduttiviiy the power of tne voltals ce.. l:
increased to more than double the amount. However, the authors poli:
out that the current affects the bromine cconcentration in the elecire-
lyte and that the results obtaired appiy only goantitatively irn 1o
case of weak amperages or of & rapid dirfusion of the tromine in °
electrolyte. There are 3 retferences: 1 Soviet, 1 American, and

1 German.

ASSOCIATION: Institut elektrokhimii Ural'skogo filiale Akademi:
nauk SSSR (Institute of Electrochemistry of the Ural
Branch of the Academy cf Sciences, USSR)

PRESENTED: Merch 7, 196G, by A. N. Frumkin, Academictian

o

SUBMITTED: March 7/
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AUTHORS: Pal ' guyev, S. E.. Karpache.g s, V., Yeaymin, A =

and Volchenkova, Z. S-

\

TITLE: Transition From Electrcn 10 Ion Condustaivity =23 3 Tinovlon

of tre Compnsition :f Sci14 Solutions cf Oxides
PERIODIZAL: Doklady Akademil ruuk SSSR. 1960, Vol. 174, WO

cp. 1138-1147
TEXT: The authors wanted to, study the influernce of calcium oxide upin \>k

the slectrical conductivit %f gc11d sclutions of cerium and ZirConiub L
cxidés. oince the solid soluticn 0.75C607‘0.?52r02 has the highes' "~ &4

ductivisy {Ref. '}. it was used as initial substance Ca0 was added 1r
varying amcunis; addition of Cal cf up < 40 moie% resulted in ihe
formation of solid soluticns. The preparation cf the samples was a:rexd;
described in Ref. 1. The relative electron and ion ~cniuctivities were
deterrined by the sclid electrolyte emf method at temperatures rznging
from 500 to '000°C, and herefrom the activatlon energy was computed.

It was fcund that .on conductivity increases wilh an increase 1r. lempera-
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Transitisn From Electron tc Icn CTconductaiv:iiy S5/020/60,*24,/077 025, 127

as a Functicn of the Composition of Solid BOG4/BOLA

Solutions of Oxides

ture, reaching s max:imuz at ~‘{ T Only electron cenduztivivy is

in the system Ce0. - ZrO?; the addit:cn <f Cald diministes the 13t o
4

3
FORIYY

id .

ductivity with a minimum at appreoximately o mcled% Ca0j the mavimum is :/
reached at 40 mecle% Cal,when the conductivity is nearly 100% 1onic ar!
approximately equal to the electron conductivaty of the CeO, Zr0, yntern.
The experiments were carried cut with two electrolytic chains. )

5) (Pt)gq | sclid electrolyte‘ Oz(Pt). The cell ¢f th:s chain 13 sc~hema’:-

cally shewn in Fig. *. The sampfe placed 1n a quartz tube between riat.-
num electrodes was at both ends i1n contact with oxygen of different
pressures (py = 1.0, B, = 0.2 a*m). b) Me', Me {0)] solid electrolyte'

lMe"(O), Me". This cell operated in vacuum withcut addition cf gasecun

oxygen. The part:al pressure of O was determined frem the disscciation

pressure cf the ox:ides (mixtures of Fe and FeC Cu and CunO) and ranyge?
4

-7 25 .
from 0 e *C ° atm. The ele-tror and :cn conduct:vities were determirn.
ed frem E = [' (te - LA)|E,. E 1s tre measured em?; ze‘ 1 lne u4verugse
C - S .
Card 2/4
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Trangition From Electron tn Ion Zonductivity 3/02C,500, V14,008, o

as a Function of the Ccmpositior of Sol:i
Solutions of Oxides

transference numbers ~f electrona and hLe les, recpe tively, B o

dynamic value of the emf: E - (RP/4F) lnlp /py)- Tatle 1 jiuts the ex

) ) 0
rerimental data. Pig. 2 shcows conductivity and AE at 1000°C ac u fur-*: .n
cf the Ca0 content. With rising Ca0 content 1in the systen
CeO2 - ZrO2 - Ca0, the authors fcund a steady transiticn from electr.:

to icn conductivity. This effect was nct observed in the systems

CeO2 - CaOaninO2 - Ca0. The authors give the foll wing explanation
4+ B

o

Ag a result of partial redust:on f ¢ te. Ce” |, furat an anter o e
p

tron conjuctivity occurs in the ssstex ZeQ, - Zr0 Increasing aiirity o
<

7
of Ca0 1nhibits this reducticn mcre arnd mere. arnd the :on condustivaty
caused by oxygen ions takes the place of electron conluctivity 4 de. reuase
of conductivity in samples countaining cver 40 mole% Ca0 1s attrituted t.
the accumulation of fres CeQ not converted 1intc a solid solutian. There
are 1 figure, 2 tables and J references: S Scviet 3 S
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Solutions of Oxides ciid B304/B0 4

ASSOCIATION: Institun 2lekirckiim. . Urac o '
Sonn R A T GU S AR A ST
(Institute cf Electrochemisty, . ¢
Academy of Scier-sg BER):E *
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AUTHORS Pal'guyev, S F , and Volchenkova, Z §

TITLE Electric conductivity of sohid oxides IV The CeQ, BeO. CeO, MO C(etd, Cau
Ce0,-Sr0, and CeO,-BaO systems

SOURCE Akademiya nauk SSSR Urabskiy filial Insutut elekttokhimn Trudy no 2 (96
Elektrokhtmiya rasplaviennykh soievykh 1 tverdykh elektrolitov 157 172

TEXT  The electric conductivity of pure solid oxides and of their solid solutions has not been of thes
substances sufficiently studied, despite the wide industrial application The plot of log /T s a stnight ine
with inflections at characteristic temperatures for every system Measurements of the electric conductivity
of BeO, MgO, Ca0, and SrO, between 500 and 1300°C, shows that at elevated temperatures the conductivity
rises with temperature according to the relation y = 4 exp (s£/2k7) The activation energy of the utrent
carriers decreases steadilly with increase in the 10nic radius of the cation. 1 e . with decrease ol 1he latnice
energy of the oxide. The electric conductivity of the CeO,-BeO. CeO,-MgO, Ce0),- SrO. and CeO, BaC
systems, measured over a wide range of temperature (300-1000°C) and chemical composition s little depen
dent on the value of the ionic radius of the bivalent metal This 1s probabiv due to the different nature f the
current carriers in these two cases The vanation of linear shrinkage of the samples on sintering as well 1. the
vanation of the electric conductivity of samples with different chemical COMPOSILIVNAY 41t prohahiy - taced
to their crystal structure There are 12 figures. and 6 tables
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$/631/61/000/002/010:01
24,7700 1003/1203
AUTHORS Volchenkova, Z S, and Pal’'guyev, S F

TITLE Electric conductivity of solid oxides V The ZrO, BeO. ZrO,-CaO. Z2rO, MgQ
Zr0,-5r0. and ZrO,-BaO systems

SOURCE Akademiya nauk SSSR Ural'skiy fibal Institut elektrokhimn Trudy, no 2, 1961 Elektro
khimiya rasplavlennykh solevykh 1 tverdykh elektrolitov 173-183

TEXT The electric conductivity of the above systems was investigated for a wide range of temperature and
chemical composition. The conductivity is considerably higher for systems forming solid solutions

(Zr0,-MgO and ZrO,-Ca). The temperature dependence of the electric conductivity is given by the cqua
tion. y = Ae — AE/kT The plot of log x 1s 1/T 1s a straight line with one or more inflections The linear
shrinkage of samples on sintering was measured, and their applicability as ceramics was investigated The
formation of chemical compounds (calcium, strontium, and barium monozirconates) results 1n a minimum
linear shrinkage and electric conductivity On the basis of these two criteria a chemical compound with the

formula 25r0.Zr0, is believed to be formed 1n a mixture containing 65 mole % SrO and 35 mole %, Zr0O,
There are 10 figures and 4 tables
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S/137/62/000/006/G15/005
AOO6/A101

AUTHORS: Pal 'guyev, S. F., Yushina, L. D., Ovchinnikov, Yu. M.
TITLE: Investigating oxlde sintering by the electric-conductivity metncd

PERIODICAL: Referativnyy zhurnal, Metallurgiya, nc. 8, 1662, 45, abstiract 83309
("Tr. In-ta elektroknimil. Ural 'skiy fil. AN SSSR", 1%0i, no. 2,
193 - 197)

TEXT: The authors studied sintering of CeOp witn admixtures of 3e0 (5 moi.%)
MgO (10 mol. %), Cal (15 moi. %) and SrO (9 mol. %). Changes in the eiectric
resistivity were determined as functions of the composition, time of ilding, and
sintering temperature. "Electric resistivity versus sintering time" curves were
plotted. The electric resistivity of the specimens (solid solutions) increases

in the sintering process. The end of sintering was fixed when constant eiectiric
resistivity was established. Specimens of 20 mm in diameter, 12 - 15 mm hijfn,

were pressed from a thoroughly crushed oxide mixture (roasted at 1,200°C) a-

1,000 kg/cm® pressure. To measure electric resistivity Pt-wires were pressed .i.b-
the pecimens; their ends were connected with an a-c bridge. Sintering was con-
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Investigating oxlde sintering by... AOO6/N101

ducted in a Silit furnace at 1,200, 1,350, 1,450 and 1,550°C for 1 - 15 hours.
Linear shrinkage values of the specimens are in agreement with changes in the
electric resistivity. It was established that at 1,200 - 1,350°C CeOn + Orv mix-
tures are most rapidly sintered, and CeOp + BeO mixtures at 1,450 - 1,550%¢.  The
relative sintering rate of mixtures with additions of Ca0 and MgO is appro.nalc.ly
the same at all temperatures investigated. It is shown that the measurcment Jf
electric resistivity can be used as a sensitive method for investigatiig 5.n’

of oxide ceramic specimens. Hypotheses to explain the mechanism of tie (L008 lor
process are given.

I. Broknin

[Abstracter's note: Complete translation]
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AUTHORS Filyayev. A T Pal guyev, S F. and Karpachev S V

TITLE Investigation of electrode polarization in sohd electrotytes

SOURCE Akademiya nauk SSSR Ural skiy fulial Institut elektrokhimn Trudy no 2 196
Elektrokhimiya rasplaviennykh solevykh 1 tverdykh clektrohtov  199-209

TEXT There are indications in the hterature that the conductivity at elevated temperatures in a sohd
electrolyte consisting of 15 mole °, CaO and 85 mole 7, of ZrO; 1s almost entirely ionic and supposediy duc
10 the movement of oxygen ions The polarization of the CO + CO, (P1) jsohd clectrolyte 0 15 CaO 0 852:0),

O,(PV) cell was measured by a device containing a potentiometer or an oscilloscope The oxygen clectrode
was used as the reference electrode because it 1s not readily polarized The relationship between the anodi
polanization of the CO-CO, clectiode and the polarizing current density 1> expressed by the equation
u=gqg+b log: where b = 2} RT/F for both anodic and cathodic polarization Oscillographi measure
ments show that, after the current 1s cut off. the polarization decreases so slowly that it can he correcihy
measured by means of an oscillograph This 1s probable due to changes n concentraticns caused by in
hibition of diffusion ot of chemical processes  There ure 9 figures and 4 tables
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AUTHORS s Yushira, L., D., Pal-guyev, S. F., and Karpachev, S. V.
/»'—'———“’“\\
TITLE: S:udy of eleztrochemical zells with s~}1d slectrolytes.
1. Temperature dependence of the eiectromotive force of
the ce.l Ag | AgBr(s)| BT,y o

PERIODICAL+ Zhurnal fizicheskoy khimil, v. 15 no. 2 196 342 - 349

TEXT: In the course of the work under sonsideration the authors measured
the emf of the cell mertioned ir the title 1n the rangs from rcom tempe-

rature to 42100. The best resulis were obtained with a U-shaped glass
tube, into whose one bend; which served as the zell proper, gaseous bro-
mine was introduced and drawn off on the electrolyte surface. The con-
tact with the bromine electrode in the tube was brough* about by a solde-
red platinum wire. The bromine electrods used wae a rcdlet of spectrally
pure carbon and the electrolyte a sylinder pressed from AgBr. The emf of
the cell was measured with a high-resistance potenticimeier of the 1iype
nntA-1 (PPTV-1), equipped with an™M-9* /A (M-9°/A) ga.vanometer as & Zero
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Study of electrochemiza. ceils -

ipstrument, The me¢aSUT1LE accuracy was + CG,” m7 &t temperatures OVer

o L.
110°C, and about : .70 OV at lower temperatures. Measurement resultis at
different temperatures &re 1llustrated in Fig. ‘o In the temperature

.0 - N
range from 110 to 427 ¢ <the poinis established experimentally were upon
a straight line, wnose ggquation was der-ved empirizally with the a1d of

- X
the least squares mzthod: E ~ [1.%5:8 - 0.493 0 Ty + 0.0017 v (")

at temperatures lCWer 1han 140%C the points estab.ished experimentally
were not on a stralght line. According to Ref. ~ ‘g, J. Saistrom, J. H.
Hildebrand, J. Amer. Chem. Soc. 92, 4650, 1930, the emf of the cell with
liquid AgBr amounts o0 0.8056 v at 434°C, while the one according to Eg.
(1) is 0.803%3 v, By thermodynamic calculations made ©n the basis of da-
ta by A. F. Kapustinskily (Ref. 8: nPormicheskiye korstantly neorganiches-
kikh veshchestv” { thermal constants of inorganic sucstan-es) M. - L.,
1949) 0.9304 v was found fcor the emf at 25°C, while ©.0049 v was 2b-
tained from Eg. ('}. These data prove that there exists practically no

Card 2/5

MBSt

APPR :
OVED FOR RELEASE: Tuesday, August 01, 2000  CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001238:

- L) B pab Bk

89573

3/076/61/035/002/007/015
Study of electrochemical cells ... B124/B201

electron conductivity in AgBr in the temperature range from 420 to 100°C.
To find out whether the electrical conductivity of solid AgBr was of an
electronic nature, the authors measured the transfer numbers of the ions
in solid AgBr in bromine (vapor pressure = 168 mm Hg) at room temperature
and 93°C, the above described device being used for this purpose also,

The electrolyte plates used were pressed by a special equipment between
the carbon electrodes. The electrolysis current at 20°C was 0.5 to 1.2 ma
and at 93°C it was 1.0 to 5.0 ma, The dissolution of bromine in solid
AgBr causes an electron conductivity to appear. The electron conductivity
arising in solid AgBr in connection with the bromine dissolution is caused
by the motion of positively charged holes in the electric field. Ag~- and
Br ions and positively charged holes were found in solid AgBr. The mean
value of the hole-transfer number is calculated from equation

Ag
4 Ag Br .
t - (gr t dPBr)/(“Br "‘Br) (11) (wherefﬁBr denotes the potential

Br
Br
chemical potential of atomic bromine, dissolved in the crystal around

atomic bromine in bromine vapors around the Br=electrode, Fgf and 4
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Study of electrochemical cells ... B124/B201

Ag- and Br-electrode, respectivelys to is proportional to the concentra-
tion of atomic bromine dissolved in AgBri to » ké_. . The relation

t, - [k(cg: - c;f)}/{ln(og:/ogf)] . The relation to-t;/ln(og:/ogg) (12)
is derived, where t; is the hole-transfer number in AgBr saturated with
bromine at a bromine vapor pressure of 170 mm Hg, and cg; is the concen-
tration of dissolved bromine in the immediate neighborhood of the Br elec-
trodej cg:)) cgf. It may be stated in this connection that if the solid

salt saturated with a metalloid practically exhibits only an electron con-
ductivity, this will not become manifest at very low concentrations of
dissolved solid metalloid salt near the metal electrode when measuring the
emf; the same holds for dissolution in a solid metal salt.

There are 1 figure and 10 referemces: 2 Soviet-bloc and 8 non-Soviet-
bloc. A reference to English language publications reads as follows:

D. L. Hildebrand, W. R. Kramer, R. A. Mac Donald, D. R. Still, J. Amer,
Chem. Soc., 80, 4129, 1958.

ASSOCIATION: Institut elektrokhimii, Sverdlovsk

Card 4/5 (Institute of Electrochemistry, Sverdlovsk)
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AUTECRS:

TITLE: rirarization of 3ume a3 ¢lectrodes which are
' rLulgtes
i u neask S88SR. Dosladl, v,

merntiored in tle tiile is salid to Le completely
unexplored. e authors examired platinum - gas electrodes which wero
arplied to a id soluticn cf 85 molej of ZrOp + 15 mole% of CaC. T.
production cf ectrolytes has already been described (Tr. Inst.
elektrokhimii TGral'sk. fil. AN SSSR, no. 1, 111 (136C)). Tc both siics
the electrclyte a suspension c¢f Pt pcwder in benzene soclution of ruti.:
#was applied as an electrode, and the tinding agent was removed ty
treatment. The electrcchemical chain examined first was:
Pt, 02[ 85 mole% of Zr0, + 15 melef of Cal | 0., Pt (I}. Boun

neat

electrodes were placed in air; direct current passed thrcugh
The potential difference between the electrodes was measured
amperage. The cell was located in arn viectric furnace, the tex;
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of the CO electrode, b = 2.3RT/
values are given:

900°¢

0.258
0.45
1.068

At low ampera
linearity.
following equations eare #ritten

-
?.x exp(nF/RT) (3); T -
At high overvoltage, 21,
current meagured.
points deviating fr

1000°¢

0.250
0.51
0.953

at 1
By using Eq.
om linearity

account; complete linearity coul

peinte. At the CO electrode, a
occurred. Thus, the electrodic
temperature.
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are 2 figures, 1 table
d 7 ref :
two most y &n erences: 3 Soviet .
follows: rgceﬁsi;;ferences to English—language publizzgigngon-s§Viev. Tne
— Ki:ng'e;'y : ;i;};ic. I;l/ilme'l’ler. J. Electr:crexn. Soc., 1 | r§:9 ?5959\
] . 8 . . o Hil . ' ‘ | /
393 (1959). P B Be DOt D SLHILLL UL An. Ceran. oo &2
T, R

A8SS .
OCIATION: Institut elektrokhimig Ural 'skig. filial K ,
(Inat?tute of Electrochemjs:r.,- - r};;-t" alA ademi¢ rnauk SSSR

of Sciences USSR) o vral Branch of pzaderny

PRESEN : i
8ENTED: vune 24, 1961, by a. N. Frumkin  Acadezician

SUBMITTED: April 13, 1961
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PAL'GUYEV, S.F.
| Measurement of the transfer number in purt:e fused salts., Trudy

SSSR no.3165-67 '62,
Inst, elektrokhim, UFAN no.3 (MIRA 1636)

(Pused salts) (Ions—Migration and velocity)
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GHEBOTIN, V.N.; NEUYMIN, A.D.; PAL'GUYEV, S.F.

11ibrium with a
duction of ionic crystals in equ
:::z:np::zg. Part 2: Solid solution with anti-Frenkel’

SSSR no,31125-132
?decta. Trudy Inst. elektrokhim. UFAN no(“nm 22

(Ionic crystals) (Electrons)
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NEUYMIN, A,D,; PAL'GUYEV, S, F.
Bature of the conductance of solid oxides, Part 2: Systems
Ce0p - La203 , Ce0p - Kd203 , CeOp - Y203, Trudy Inst. elektro-
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NEUYMIN, A.D.; PAL'GUYEV, S.F.

Problem of electric conductance and its character in the
systems CeOp - BeO, CeOp - Mg0, Ce0y - Cal, CeOp - 5r0,
Ce0p - Ba0, Trudy Inst. elektrokhim, UFAN SS5SR no.3:141-147
62, (MIRA 16:6)
(Cerium oxides—Electric properties)
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PAL'GUYEV, S.F.; YOSHINA, L.D,

Transfer mummbers in the solid oxides of beryllium, magnesium,

and calcium. Trudy Inst. elektrokhim. UFAN SSSR noJ;lA?TlSA
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KARPACHEV, S.V.; FILYAYEV, A.T,; PAL'GUYEV, S.F,

Anodic polarization in solid elsctrolytes., Trudy Inst, elektro-
khim, UFAN SSSR no,3:161-164 '62, (MIRA 16:6)
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STREKALOVSKTY, V.N,; BUROV, G.V.; PAL'GUYEV, S.F.; VOLCHENKOVA, Z.5.;
SAMARTHA, V.A, e

Relation between electrical and structural properties in the

CeOp - SrO system. Trudy Inst. elektrokhim, UFAN S58SR no,3:
165-169 '62, (MIRA 16:6)

(Corium oxides) (Stromtium oxide)
(Solutions, Solid—Elsctric properties)

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0012388



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

PRI

CIA-RDP86-00513R001238:

B21) 135 L BT TR,

STREKALOVSKIY, V.N.; BUROV, G,V.; SAMARINA, V.A.; PAL'GUYEV, S.F.;
VOLCHENKOVA, Z,S.

Interaction between Ce02 and Mg0 in the solid state. Trudy

Inst. elektrokhim., UFAN SSSR no.3:171-177 '62,
8%, efeRH (MIRA 16:6)

(Cerium oxides) (Magnesium axide)
(Solutions, Solid)
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g_\fj’] 7102 3108/B102

AUTBORS s pPal'guyev, S. F., and Neuymin, A. Do

TITLE: Kature of the high-temperature electrical conductivity of
, calcium, and stroatium oxides

beryllium, maognesium
PERIODICAL: Fizika tvardogo tela, V. 4, DnO. 4y 1962, B85Y - 860
accurate data, the suthors stucdied

TxXT: In order to obtain new and more
the conduction mechanism in the above oxides. The emf was measured in the

temperature rangeé of 900 - 1300°C. The electrical conauctivity of BeO,
Mg0, Cal, and Sr0 was m2asured in gaseous media with partial oxygen }q

pressures ranging from pure oxygen to a mixture of 66% by volume of CO
0 1 O, 1
, 2 . 2!
plus 34 by volume of CO,. The emf of a cell Pt! \ox1de§ iPt, as
2 |(P1)| i(p2)|
used by the authors, is given by E_ = 7% ln —z-(p , p, = partial pressures
o 47 P, 1 2
and electronic

ctrolyte has both ionic
1 decrease to

of oxygen). 1f the solid ele
the emf of the cell wil

conductivity (m~ or p-type)s
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B110/8138
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AUTHORS: . Pal'guyev, S. Fou Yolchenkova, Z. 5.
TITLE: yse of the electrical conductivity method to the gtady of
the nature of interaction among the componentd of oxidew
mixtures
PLHIOLICAL: zhurnal neorganicheskoy chimii, V- 7, nG. 3, 192, iy - -1

TLXT: Using oD earlier findings (zh. fiz. khimii, 234, 452 (1960 Tr.
In-ta elektrokhimii Ural 'skogo filiala AN SSSR, vyp. v 119 {1966); inic.
vyp. 23 Dbokl: AN 555i, 124, 1138 (1960)) the authors state that tne con-
ductivity method can pe used to detect the formation of chemical com-

pounds . Thus, for CaZr02, SrZrOB, BaZrOb, SrCeOb, and BaCeOs. low minima_//
were found on the conductivity ijsotherms and on the curves of linearl
shrinkage on sintering. 1t is sugges?t that the compound 25r0-2r0, exisis

in the systenm ZrOZ-SrO,asalinear expansion of aboul 11% occurs on
gsintering. Thermal and X-ray phase analyses of ZSrO-Z-x'O2 samples would be

aseful. In many oxide systems the dioxides form cubic solid solutions of
Card 1/3
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S/078/62/007/OO’)/O11/(,-1{4
yse of tne electrical..- B110/B138

the second kind with jmperfect crystal lattice (vacancies 1n L b1t
sublattice). The number of vacancies grovws <ith dioxicde concentraticn.
Conductivity grovws with the number of vacancies until they resct witn oLE
another. The conductivity peaks of ZrOZ—MgO; ZrOQ—CaO; CeOZ—MgC;

CeOZ-CaO; CeOz—StO; C902—2r02-030 with 19 - 2 moles, beO are de;tnﬂent Ch
this. 1In the ZrOZ—MgO system pesides the cubic, @ monoclinicsoﬁn sclution
(0.4 moles:. - MgO) Gas found by electrical conductivity. In ZrOQ-Cau, a e
golid solution of monoclinic zr0, was found with 1ow CaC concentrativii

In Zroz-Ceoz, the electrical conductivity minimum is determined [
semiconductoT properties of the oxides in the soliéc solution. in

Ce02-Zr02—CaO, #ith 8 molesj €80, the minimam 1S reluted to the Lrunsi-

tion from electron toO jonic conductivity- The capacity for chericas
interaction, reduction, and the type of phase are revealed as extreme
values On the electrical conductivity - composition isotherms . Their
interpretation, together with that of gintering ghrinkage, can be asec tc
reveal the very faintest physical properties of the oxides examined.
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s/078/ 2/007/005/011/@19
Use of the electrical,., B11¢/B3138

V. N. Yeremenko (zh. neorgan. khinii, 1, 211g (1936)) is mentioned, Thepe
are 1 figure and 15 references: 12 Soviet and 3 nen-Soviet , TLe two
references to Lnglieh-language Public:tiong Tead as follows; . B. Blunen-
thal. Tre Cherical 3ehavior of Zirconium, . van Nostrand Cempany 1rc.
Frinceton, Hew Jersey, Toronto, Kew fork, l.ondon, 1956, ;. 167, Uei,
Nakadzava, Uetsukj, J. Ceram. Assoc, Japan, 64, 139 (1956).

ASSOCIATION, Ural'skiy filia] AN SSSR Institut elektrokhimij (Ural Branch
AS USSR, Institute of Eleotroohemistry)

SUBMITTED:  March 20, 1961

- -00513R0012388
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§/020/62/143/006/021 /024

B152/B102
AUTHORS: Neuymin, A. D., and Pal'guyev, 5. F.
TITLE: Study of transference numbers in solid oxides

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 6, 1962,
1388-1391
TEXT: In continuation of an earlier paper (Tr. Inst. elektrokhimii UF
AKX SSSR, no. 3 (1962)), an attempt is made tc find out what ions cause
electrical conductivity in the systems CeOQ-LaZOB, Ceoz—Nd203’ and
Ce02-Y203. Cerium dioxide, lanthanum oxide, neodymi-m oxide, and
yttrium oxide were used as initial materials, from which tablets were
pressed and tempered at 1600°C. The contribution of electrons to
conductivity was determined by the emf method. The transference number
of the cations was calculated from the changes in weight of iwo tatlets
serving as an electrode, between which a third tablet was pressed.

For the CeM ion, the transference number was < 0.004. The experimerts
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AGCESSION NR: AT3007157 ', " $/2631/63/000/003/0141/0147

AUTHORS: Neuymin, A,D.; Pal'guyey, S. F'
TITLE: On the electric conductivity and its character in the systems CeO-sub-2-
BeO, CqO-sub-Z—MgO, CeO-sub-2=Ca0, GeO-s8ub-2=Sr0, and CeO-sub-2-Ba0

SOURCE: AN SSSR, Ural'skiy filial. Institut elektrokhimii. Trudy#*, no. 3, 1963, 141-147

TOPIC TAGS: conductivity; electric conductivity, character of conductivity,
oxygen-ionic conductivity, O-ionic conductivity, vacancy, defect, mixed oxide,
oxide, oxygen-ionic vacancy, O-ionic vacancy, Ce, Be, Mg, Ca, Sr, Ba

ABSTRACT: Issuing from the premise that the pregence of a significant number of
O-ionic vacancies in the lattice of mixed oxides must express itself in a growth of
O-ionic conductivity, also from the hypothesis that a comparison of the results of
electrical-conductivity (EC) measurements and the dtudy of the character of the
conductivity of specimens of such mixtures must prévide a basis for conclusions
relative to the defectivity of their structures, this paper reports the results of an
experimental inve stigation in which the electromotive-force method, in combination
with conductivity measurements, served to study the nature of the conductivity of
oxide mixtures of a number of various compositions of the systems CeOZ-BeO,

Cord 1/2
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" of the system CeO,-BeO, CeO,-MgO, and CeO,-Ba0 éxhibit a substantially

"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CI-RD6-00513R0012381

CeO,,-MgO, Ce0,-Ca0, Ce0,-Sr0, and CeO,~BaO. The ¢.m. f. method employed
a Pt O/speclmen/air/Pt cell. From a compirison of the experimental magnitude
of the e.m, f, with the the rmodynamically calculated value the following pertinent

conclusions on the character of the conductivity of the specimens were made: It is
shown that in the systems CeO,-CaO and CeO,-SrO the specimens of the compo- '
sitions investigated (solid soiutions with a latti€e - of the fluorite type) are endowed .
with significant O-ionic conductivity, whereas the specimens with like composition

smaller ionic conductivity. A comparison of the absolute magnitudes of EC found

with data obtained from a study of its character shows that BeO, MgO, and BaO b
undergo a measure of dissolution on CeQO-,, In this process, O-ionic vacancies
form in the crystalline lattice of the mixed oxddes, just as they do in the system i
Ce02-Ca0 and Ce0,-Sr0, but in a considerable smaller measure, Orig, art, has -
2 figures and 2 tables, ¢
"ASSOCIATION: Institut elektrokhimii Ural'iskiy filial AN SSSR (Institute of H
Electrochemistry, Ural Branch, AN SSSR) .
SUBMITTED: 00 DATE ACQ: 12Julé3 -ENCL: 00
. . ]
SUB CODE: CH, PH, EL NO REF SOV: 012 " OTHER: 000 >
’ 4

g
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ACCESSIOI: NR: ATA4008734 §/2631/63/000/004/0067/0081
AUTHOR: Volchenkovs, Z. §,; Pal'guyev, 8, P,

TITLE: Electrical conductivity in solid oxides, 7. Systems ThO7-BeO, ThO,-Mg0,
ThO2-5r0, and ThO2-Ba0

SOURCE: AN SSSR, Ural'skiy filial. Institut elektrokhimii. Trudy*, no. 4,
1963. Elektrokhimiya rasplavlienny*kh solevy*kh { tverdy*kh elektrolitov, 67-81

TOPIC TAGS: refractory oxide, electric ceramic, mixed oxide, solid oxide, thoria,
thorium oxides, beryllia, beryllium oxide, alkaline earth oxides, magnesia,
strontium oxide, barium oxide, ThO sub 2-BeQ,system, ThO sub 2-Sr0 system, ThO
sub 2-Mgd system, ThO sub 2-BaC system, ceramic oxide property, metal oxide
system

ABSTRACT: The electrical conductivity at 300-1000C was studied in varying
quantitative combinations (from pure ThO, to pure Me0) of the above systems.

The procedure was the same as described in the previous papers on the subject
(Trudy* Instituta Khimii UPAR, No, 2, 1958, no, 1, 1960, no, 2, 1961, and
Zhurnal Fizicheskoily Khimii, 1960, 34, 452). The systems ThO2-Be0 and ThO2-MgO
give some indications of slight solubility of BeO and MgO in ThO and the forma-

é:on of/the chemical compound Mg0O*ThO2 may take place in the system ThOg-Mg0.
rd 1/2 ,
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MeO-additions up to 15 mol 7 enhance the conductivity by approximately one order
in the systems ThO;-Sr0 and ThO;-Ba0O, intensify the color of samples and cause
their contraction, which suggests the possible formation of solid solutions., It
was shown that the formation of BaThO, produces a deep linear coantraction
minimum during the thermal agglomeration of samples and also produces a conducti-
vity minimum. The considerable diminution of contraction and the course of the
specific conductivity isotherms suggest the existence of the compounds BaTh307,
SrTh0,, and SryThO, in the combinations 0.25 Ba0:0,75 ThO,, 0.5 5r0-:0.5 ThO,,

and 0.7 Sr0-0.3 ThOp. Orig. art. has: 10 graphs and &4 taglea.

ASSOCIATION: Institut elektrokhimii, Ural'skiy filial AN 8SSR (Rlectrochemical
Institute, Urals Branch, AN 85SR)

SUBMITTED: 00 DATB ACQ: 25Jan64 ENCL: 00

SUB CODB: MT NO REP BOV: 01l OTHER: 012
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ACCESSION NR: AT4008736 §/2631/63/000/004/0091/0095
AUTHOR: Yushina, L. D.; Pal'guyev, S. F.

TITLE: Transference numbers in the systems Ce0,-BeO, Ce02-MgO, Ce0y-Ca0, and
Ce04-5r0

SOURCB: AN SSSR. Ural'skiy filial. Institut elektrokhimii{. Trudy*, no. 4,
1963. Elektrokhimiya rasplavlenny*kh solevy*kh i tverdy*kh elektrolitov, 91-95

TOPIC TAGS: refractory oxide, electric ceramic, cerium oxides, Ce0 sub 2,
beryllium oxide, alkaline earth ‘magnesium oxide, calcium oxide, strontium oxide,

A sub 2+B sub 4+ 0 sub 3 compound, Sr Ce O sub 3 mixed oxides, solid solution
electrolysis, oxide electrical conductivity, tracsport number, transference number

ABSTRACT: The purpose of the work was to verify the recent surmise (Trudy*
Instituta Elektrokhimii UPAN SSSR, no. 3, Sverdlovsk, 1962, 141) that during
electrolysis of the above systems oxygen ions are solely mobile and solid golutions
are formed. To achieve this, the transference numbers of the cations involved

have been measured, The authors'! modified gravimetric method was applied which o
is described in detail in earlier papers (ib, 149 and DAN BSSR, 1962, 143, 1388).
The 26 tests were conducted at 1100 + 10° in ar| atmosphere of air, A 1.6 v current
Card 1/2
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was used. The CeOy molecular gercentage in the samples varied from 50 to 98. The
quantity of electricity passed through individual samples varied from 1,41 to
4.266 amp.-hr. To eliminate contingencies, blank tests were made, identically
treated minus electrolysis. It was found in all cases that the lonic component
of conductivity for all tested combinations of Ce02-Me0 (Me stands for Be, Mg, Ca
or Sr) is related to the mobility of oxygen ions. The data obtained confirm an
earlier assumption of the formation of solid solutions in the system Ce0y-Be0.
Orig. art, has: 1 formula and 4 tables.
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ABSTRACT: Reducibility and electron conductivity of the system Ce0 -Lay05 was
studied in relation to temperature, content of L3203 and the composition of the
gaseous phase with which the crystals in question were in a state of thermodynamic
equilibrium. A mixture of gaseous CO and CO, was used as the reducing agent. The
study cmphasized temperatures above 700C and reduction of solid solutions with
anionic vacancies (i.e. mixtures containing up to 60 mol% LaOl_S) and related,
broadly speaking, to use of cerjum dioxide based ceramics at very high tempera--

tures. educibilit as studied by means of equipment shown (see Fig. | in the
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