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- *Investigation of tha Interaction of Uranyl Salt Solutioms Vith
fiodium Hydrox{de; Part 1 - Potentiometric Titration of Uranyl
falt Bolutions With Scdium flydroxide,” by B, P, Nikol'skiy V. I.
Parazongva, and M. D, Morachevrkuya, Zhurnal Secrganicheskoy *

Khimii, Vol 2, N5, May 57, pp 11vL-1o0n

By {nvestigating potentiometrically {ndfvidual samples, the {nterace
tiom of aqueous solutfons of uranyl n{trate and uranyl sulfate vith s d{um
hydroxide at di{fferent concentraticns of sodf{um ritrate and s>dfur sulfate
w8 studied. It vas establfshed that when solutfons of uranyl salts {nter-
act with alkali at room temperature, an equilibrium {s establisched after
& prolonged perfod of time ranging from several ceys up to a year, tire
depending on the concentretion of the salt and the amount of alkal{ vaich
kas been added. .

It follove from the results of the potentionetric titrations that
UpoR interaction of wenyl salts with sodium Lhydroxide at leagt tuz dif.
ferent sodium urenate precipitates with different contents of sodfum are
formed, depending on the Py The results of & dctailed {nvestigation of
the composition of these precipitates vill ve putiished tn & subscquent
paper. (U} _
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, AUTHOR: None Given. 62-11-29/29

TITIE: General Meeting of the Department for Chestcal
Sotences of the AN USSR Held in May 50-51 end
June 26, 1957 (Obehohiye gobraniya Otdeleniya
khimicheskikh nauk Akedenii nauk gssR 50-31 maya 41 28
iyunys 1957 €).

PERIODICALS Isveatiya AN 388R, Otdel. Khim. Nauk, 1957, ¥r 11,
pp. 1416-1419 (vase)

ABSTRACT: Cheitman: Mezber of the Academy A. P. Yinogredov.

Lecturss: A. N. Perenin, Member of the Academy.
“gpeatrescepy of the Molecular Compounds with Ketal Halides.®
v. §. Filimonov, the student D. Borsovyy end Sh. Sh. Reskin
helped the author in his work.

8. L. Roginekiy, oorresponding Mexber of the Acadeny,

B, V. Nekrasov, corresponding Wezber of the Acadeamy,

N. D. Sokolov, Doctor of chemical soiences, K., M. Shemvakin,
corresponding Member of the Acedemy, A. 1. Citaygorodakiy,
Dootor of phynlco—mathcnnuccl sciences, A. P. Vinogradov,
Menber of the Acadeay, took part in the diecussion.

Card 1/3 B. P, !qu;_'_!y\y._—oorrupouuuc Member of the Acedeay of
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General Meeting of the Department for Chezicel Soiences of the 62-11-29/29
AN USSR Held in May 30-31 end June, 26,1957

the AN 3S9R (partaking authors M. M. Skul'ts end

N. P. Isakova) spoke on "Influence of the Compositicn of
Bere-Aluminum-Silicate Glasses on their Klestrode - and
Aotd-Properties.” V., A. Kargin, Member of the Acadeny and
N. I. Mikitin, corresponding Menber of the Acafesmy, took
part in the discueeion. TYa. I. Ryskin (from the institute
for eilicate-chemistry of the AK 8SSR) epoke on
“Nydrogen-Bond in Silicen Compournds According te Date of
the Infrared Speotrometry.” K. A. Poray-Koshite, and

A. D. Petrov, corresponding mesber of the Acedeny toaek part
in the discuseion. A. I. Kitaygoredekiy, Dootor of pkysicc-
mathematical soiences spoke on "Condittions for the
Jormation of Solid Solutions of Organie Compounds.*

B. V. Nekrasev, corresponding Member of the Acadeny,

Ye. 8. Makarev, Dootor of chemical sciences, V. G. Kusneteev,
and 8. I. Roginekiy, sorresponding Member of the Acsdeny
of the AN USSR took part in the digoussion. M. K, Koton,
Dooter of ohemical soiences (partaking suther Tu. V. Kitin)
spake an “The Synthesis of Polymers with Cyclea tin the
Chain." .
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Genersl lceting of the Departzent for Chenicel Sciences 62-11-29/29
of the AN USSR Held in May 30-31 and June, 28, 1957

June 28, 1957: Chairman: N. N, Sezenov, Kember of the
Acadenmy, Keargin, Valentin Alekseyevich, Nember of the
Acedemy epoke on "The Struature and Phase-Condition of

Poly ers.®

3. L. Slonimekiy (partaking authore ?. 1. Scgolova and

V. A. Kargin) epoke on "The Particularities of Fow in
Polymers."

¥. V. Mikhaylov, Bootor of ohemical sciences (partaking
authere V. I. Nayboroda and V. 4, Karcin) speke on "The New
Produotion Netheds for Vissaus Tibers". V., [, Sharkov,
Professor, 8. . Roginsky, corresponding Member of the
Acadeny, v, I, Ivanov, Dootor of chemtcal sciences took part
in the discussion. Welcome speeches were held by N. N. Semenov,
Meamber of the Academy, D, P. Kovikovw, Kinteter-Representative
for chemical induetry, V. I, Veselovekiy, Professor, Ya. 1.
Gerasimav, corresponding Member of the Acedeny, P, A,
Rebinder, Member of the Academy and Yo, 0, Kuvehinsiiy,
Professor.

AVAILABLE: Library of Congress
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=Discupssion of the Problems of Radiochemistry,” by B. F. Nixo)-
ski_;,_ Corresponding Member, Academy of Sciences USSR, YVestoik
“2yiz¥emis Mauk 8£8R, Vol 27, Fo 5, ¥ay 57, pp 103-105 -

"The All-Union Conference on padiocheristry held at Leningrad from
€ to Q March 1057 ves & sigrificant event not only for gpecialiste In this
field of knowledge, but also for all Soviet chenists, because radfocheris-
try han penetrated {ntc chemical science tn all its aspects and has be-
come a commonly used method {n many branches of {rdustry. The popularity
of radiochemistry and the great interest ghovn in it by vide circles cf
chemists are indicated by the large number of reports registered vith the
organizational committee of the counference and by the participatico of
600 scientists from all parts of the USSR in this conference. Yore than

helf the participants were from Localit{es other than Leningrad.

The conference Vus planned to accomplish important tasks. It vas Dle-
esseary to exchange experience accumulated by individual sciemtific research ems
active in various 1ields of rauicchemistry. 1t vas alsc necessary to dis-
cuss the fundamental prodblems of radfochemistry, to gettle differences
with regard to many theoretical problems, to gsolve prodbleme jertaining
to prectical spplications, ami to outline the ways to be folloved in fvture
Jork. Purthermore, it was necessary to establish personmel contacta be-
susen Sovist redfochemista, all the more since this was the first confer-
ance on the subjecs.
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dirficult. As & rule, one cannot establish with certainty by using the
avsilable methods of jpvestigation vhether any particular radiocolloid
is in s true colloidal astate (L.e., represents & radiocactive substance
in a state of very fine disperoion) or is ¢ so-called pseudoudiocouoid,
1.0, 8 radioactive element adsorbed on the surfsce of extranecus colloi-

fcles. Omly the spplication of many petholds combined made it
pousidle to demonstrate that in & Dumder of cases true radiocolloids ere
foymed, vhile in other cases the radicelements may occur exclusively in
3 ] puudocolloidsl state, f.€« pe adsorbed oun & surstrate vhich in
many cases {s colloidal silicon dfoxide, particularly convincing date
on the subject vere obtained by I- Ye. Starik's school §n {avestigations
wvhich demonstrated, apong other things, that vhenever true rad{ocollolds
ares formed en essential copdition tor their formation mist ve fulrilled,
samely, the solubility product must be exceedsd.

r
]
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*ms protlam of the state in vhich redicelemewts ocour in crystal®
and specifically in minerals vas discussed in commsction vwith difPerences
{1 the bahavior of parent elements, vhich cannot be leached cut, and
dmaghter radioelements derived from these parent elements, vhich can be
completely leached out.

“Mhe problem of the coprecipitation of radioelemente vwith crystallinme
precipitates, vhich vas dfscussed {n detail ot the conference, is one of
the most important oves in redfochemistry.

"clagsical investigations by V. G.«Khlopin and his collaborators
pot only established the lavs of coprecipitation of this trype, tut alse .
led to carefully developed methods for the fnvestigation of the phenom
ena involved and of the condition under vhich the lavs that have been
established retain their validity. New data obtained in research in the
coprecipitation of a mumber of redicelements vith various crystalline
precipitatea vere reported at the conference (V. I. Grebenshchikova,
E. M. Ioffe, E. R. Kiokman, K. S. and others). The data vhish
have been reported {nd{cate ‘hat anomalous aixed crystals {n some cases
are subject to the same 1avs as true mixed crystals and do not have &
iower limit of heterogeneity. This circumstance must be taken into col-
widnration vhen conclusicns &re Arayn concerning the valenmey of slemete
nregent in microconcentrations on the vasis of dats pertaining to iso-
moryhous precipitation.
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- 3. Y. Corshteyn reported results cbtained in investizations desling
with the coprecipitation not only of microgquantities but also of macro-
quantities of substances with crystalline and amorphous precipitates.
Thege data can be used to improve the techncleogy of the producticn cf pure
reagents.

' "'nxe'cmplex compounds of radfcelements are cf special {mportance
ia the solution of many theoretical and practical problems of radfochemis-

try. This is due to the fact that rediocelements in complex compounds
often exhibit greater {nd{vidual differences than in ordinary ccmpounds,
s0 that the analysis, separation, and purification of the elezents (n
question are facilitated. A paper by A. A. Grindberg and a nuzber cf
comsunications made by other participants at the conference vere devoted
" to this subject. Of particular interest from this standpoint {s the
l'plicstion of processes leading to the formation of compluel in the
¢ asparation of readicelemants, a type of separstion vhich
is of mxceptioml {mportance in present-day rsdiochemistry.
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tagis of chrome-

dealing vith the theory of ion exchange

(8. E. Nikol'skiy), the participants {n the conference heard a report d¥

M. N. Tunitskiy in vhich the effect of varicus kinetic factors
ipternal and external diffusion}
separation of rare earth elements from each other vas discussed.

on the precisicn of

(including

the chromatographic

na

puaber of communt ~ations the participants conaidered many d{fterent. Ltypes

of application of {on exchange for

the solution of various

rediochemical problems of both & theoretical and practical

the investigation of equilibriuns
complex-formation {n solutions.
{. e., that concerning

the theory of adsorption;

{on exchange
established in processes
A very important

chemical and
pature. Of
procedures in
leading to

precblexm pertaining to
the relative roles

played by electrochenfical and specific adsorption cf radiocelenments On

purous adsorvents (e. ./
Strashesko.
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"Another problem to vhich particular attention was paid is that
concerning the distridution of radicelements between tvo liquid phages.
This problem 18 of very great practical and thecretical significance.

In the principal report on this subject (given by V. ¥. Vicvenkoe) and in
ssny other reports, the rossiblilites of the application of dirtribution
phenomena for the rurification and separaticn of ¢ifferent elements, for
the isclation of radiocactive tracers without carriers (Y. I'. Rudenko),
for the analytical determinat{on of radicelements, and for the {nvestiga-
tion of chemical equilfbriums {n solutions vhere processes leadfng to

complex-formation take place vere discussed.
*the distribution of a great number of radicactive substances bhetween

agueous solutions and variocus organic solvents vas investigated in work
done by Soviet radiochermists. The results chtaired in this wvork made 1t
possible to establish the conditicnz under vhich radicelexzente can be
separeted and purified by the extraction method. Furthermcre, the role
of processes of complex-formatfon in the distribution of radicelements
beWween phases vas clarified in many cases. Specifically, it wvas estab-
1ished that many radicelements are extracted from acidic sclutfons in
the form of acidocomplexeg. Work in the field of the chemistry of dis-
tribution processes is being conducted at present by a large rumber of
spesislists and comprises s significant proportion of &ll work done in
Tadicchemistry. The conference demonstrated the necessity of expansicn
of work in this field, including extenasion of the range of solvents used
and application of new complex-forming asubstances.
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A mmber of reports dealing vith the chemistry of irdiviiug) radfc~
alawsgnts Vhieh have not been investigated to a great extent vere also
presented and discussed. Th{s fncludes reports on americiun (5. X.
Yakovalev}, curium, technetium (Ve I. Spiteyn, F. Kuzina b protoactini'm,
prowethium, and many rare-earth elements.

: “The conference showed that during the perfod after World War 11,
the nunter of radfochemistg in the USSR greatly fncreased and that the
8cope of radfochemical research fncreased correspondingly.

.. 'The couference decidet to orgnnize & permanent all-unfon semf
‘(‘%mlﬁ:r and to Bold all-unfes conferences once every 3 K
¢ Years
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KIKQLSSELIY, B.Fe

e o axahanging sdsorption of redicelements, Fmr, necrg. khim, 3
no,1:59-65 Ja 'S8, (IR 11:3)

(Ione--Migration and velocity)

(AMdsorption) (Radiochemistry)
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EE[OL'SUY. ECP.: 3Iﬂ'fsm. Gcs‘.; ZIV. D.He

Trod

Determination of the valency of pelonium in solutions.

Rediev.inst AN 3SSR, 8:141-152 ‘58, (WIRA 1252
(Polonium) (Yalence (Thacretical chemistry))
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EIXOLSSKIY, B.P.; ZIV, D.K.; SHRSPAKOV, B.l.; SIFIZSTRA, G.S.

e ammee S

' he valus
Bffect of the nature and comcentration of scid om t
o the electrode peteatfal of polonium, Trudy Kediev.imst.

‘ 58, (WImA 12:2)
ax sem (3132123 g (Actde) (Rlectromotive force)
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Separation of uranium and thorfum on anlonites of the weak
base type. Trudy Hsdfev.inst.AN 53SR. 8:177-188 'S8,
(w1ma 12:2)
(Urantwm) (Thortum) (drt4ne)
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KIKOL'GKIY, B.P.: TROFINOY, A.M.
Chromatographic separation ef uranfium asd thorium by weans af

1 Trudy Madiev.inst AF SSER, 8:189-197
ton~exchanging reeins, 4 (KIBA 1213)

¢
”zﬂmtu-) (Thorium) (Baee-erxchanging compounde)
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IL'YEKKD, Ye.l.; NIKO¢SKIT, B.P.; TROFINOV, k.M.

Adserption of ruthenium from aquecus eolutfens W ilon-exchanging
reeins. Trudy kom.anal.dhim. 9:148-160 *58. (aIma 21:11)
(Ten exchange) (Ruthenium) (Adsorption)
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TITLE: The Ion Exchange and Sorption of Redio-Elexzents
(Ionoobtmennays sorbtsiya radioelementov).

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol. 3, ¥r 1,
pp. 59-65 (USSR)

ABSTRACT: The importence of thie exchange in radiocchemistry is very
great at present. As is known, radioactive elements are sorbed
at the vessel walls and at other surfaces with which they come
into contact. Therefore their sorption will be one of the most
importent phenomena determining the resction of these elezents
in solutions, if, as a rule, they ere in solutions in very
small concentrations. As radic-elements appear in solutions
mostly in the form of ions, the assumption would be naturel,
thet their adsorption in most cases represents an ion exchange
plus sorption. This is proved by the part played by the pH-
value and the concentration of radio-elezents during sorption
at many surfaces. Such a part played by hydrogen fons was
proved by many researchars (ref. 1) very clearly. The author
gives a survey of the works on fon exchange ref. s 1-11)
together with the regula:ities explored therebdy. These
regularities proved to be completely analogous to those of
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The Xon Exchange and Sorption of Radio-Elements 78-1-12/43

formally. The increase of the pH-value incresses the
sbgorption. With still higher pE-values & deposit of hydro-
xyde 1s precipitated and Fe is no longer sbsorbed by the
reein. Apparently the resin absorbs, however, the hydrolysis
complexes of iron. The additions of substances which form
complex compounde with iron (trilon B, oxylic aoid, citrio
eoid) to the solution decreese the iron absorption by
carboxyl-resin. Only mcetic ecid incresses the ebsorption.
The use of the ion exchange in rsdiochemistry. Fros the above
we can form an idea of the possibilities of the use of ionites
in radiochemistry. The simplification of the basic equation
(2) of the ifon-exchange equilibrium results in

—D— - IK=1 (-]—-.—-2-—) 31/52 £ (§F) = a, = const. (3)
o €,

where O= the concentration of the ion, f£(3*)= a multiplier

containing the activity coefficients in resin and in the
Card 3/4 solution; a, = the distribution coefficient of fon No. 1

(microcomponent) betwesn the fonite and the solution. It ie
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conetant on the conditions given. It will traneform at the
change of the nature of the second fon of its cpnoentration,
as well as with the introduotion of new ions, and finally
with changes of pressure and temperature. One of the most
interesting possibilities of use of the ion exchange is the
determination of the state of redio-elements in the solution.
Aleo the velence of the ions can be detersined on certain
conditions (equation (2)). The exchange can become useful

in the investigatiom of radio-colloides (ref. 20). This wey
the activity coefficients of an electrolyte can be determined
from several others. Rsdio-elements can be 1solated and
purified. Finally the iamportance of this method in enalytical
chemistry increases (mixtutes of actinides and lanthenides, as
well as new unknown transuranium elements, egpecially
mendeyeevium). There are 2 figures, and 23 references,

14 of which are Slavio.

SUBMITTED: June 18, 1957
AVAILABLE: Library of Congress
Card 4/4
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EIXOLFSKIY, B.P.; PAL*CHEVSEIY V.V. (leningrsd}

Spectrophotosetric determination of dfssccistion constante of
leucomethylene blue and leucotoluldine blue (vith cusmary tn Buglfeh]).
Lhur, fis. khis. § no.9t1506-1516 J1 ‘S8, (nImt 11:9)
" (Nethylene dlue--Spectre)
Toliundine blue--Spectre)
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H
.

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

AUTHOAS:
TITLE:

PERIODICAL:

ABSTRACT:

3

II. Determination of the Compositionfg?_zzt3;:3TT?F7:j’;::‘:ﬂ
the Iateraction of the Solutions of Uranyl Salts ®Ith S5-4:u3
Hydroxide (II. Opredeleniye scstava osadkov, obrazayuch:hiet:vs
pri vzainodeystvii rastvorov soley uraniia s gldr-riixtw.
natriya)

Zhurnal neorganicheskoy xhimii, 1958, Vcl 3, Kr 9 Py
(USSR) ) ’ ’ v FP

In the interaction of the solutions of aranyl calts with a-diuz
hydroxide the equilibriunm in ithe systes is only very slowly
obtained at temperatures of 17-20°C. The ccmposition of the

deposits foraed in the aystsa uoz(so,)z-saoa-xascj-azo deper.is

¢a of

sdium and

,12 = 0

cn the hydrogen conczentrations and on the concentra
sodiun in the solution. The molar relation beiwean g

£
Je

uranium in the deposits formed at pH « 3,5 - 4,8 15 0
If the pH-value of the solution ircreases from 4,8 2 4,9,
relation betwaen sodium and urenium incresses fros 0,15 %o
0450. In the pH-range of 459 - 7,7 tha sodium contart in *h:

o
ha
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scv/1e-3-9
»

of the Solutions of Uranyl Salts With Jcdium Hydroxide

deposits varies only insignificantly. If the pd-value of *he
solution increases t¢c 11, the relation telwean scdium and
uranium increases tc 1 and stays sonstant up ¢ pH = 13,5, The
potentiomatric titration of the soluticns of uraryl salta with
soda lye shows a alew formation of deposita, and the result:c of
the analysis of the doposits indicate that the urcenic sclid
formed in the solution polymerizes in molecules with 6 atoms of
uranium. Between the solid phase and the solutior. en equilibriuz
is reached which fs erpreased by the following reactionns?

21102(505) 5 + ANaOHFH,U,0, + 4NaX0y + B,C
33202?722732060’9 + 2820 .
] + €.

32U6019 + Na :_—)RRHU6O19 . H" pﬁ }'/ ‘Q'e
NtﬂITJéO'9 + Na ,..":‘)233206019 + B ' B 4,8-7,1

ua2u6019 + 4Nat 4 2320?55320207 + 4B ,p8 7,7-17,5
There are 3 figures, 2 tatlaas, and 10 referenze, J of whics
are Sovietl.

RER
o
e L]
r

[
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ATTYORS: Fikol'sizdy, Z. ., Shol'ta, . ey N
Teone:nonova, &e Ve
TITLE: The Theory of the Zlass Electrode (Teori;a ste ljanncgd

elektroda) VII. Tho Effect of Foreign Ions on t.c Go iuwa ond
Potassiua Punctions of Glasco Electrodes (VII. Viiyaniye
postoronnikh ionov na natriyevuyu 1 kalirevuyu funktsijn
gteklyarnykh clektrodov)

PERIODICAL: zhurnal Fizicheskoy Ziiait, 1959, Yol. 32, Ir 1, p;. 1y-2
(UsSR)

ADSTRACT: The following problenc were investig ted here: 1) The
influence of foreisn ionn on the soliua function of (;losa
elactrodes at various tenperatures. 2) The presence of u
potagsiua fenction wit . glass electrodes of ,ot-.sh ;lass and
the influence of varioue catiune of various texzperatur:s on
the pyotash functi n. In order to curry sut exnctly the
investigat onp of the theraoaynnaic properties of the soilun
glass electrode ¢ gnlvanic without trensfer wes us-de

-Ag A5Cl, imner coluti'n claoc mextranc outer colution

Card 1/ 5 acel At (1)
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The Theory »f the 5lags Ele:trode. VII. Tne Effact of 7012332
Poreizn Tons on the Sodinz and Potassiun Puncti ns of Zlage Llectroles

wita thue corraegponiin, index -sans ¢the ~a nitule of the
potentinl Jun .t the 1init of two touchin jhitges. A
so:dfunchloride soluticn wan: vyel ng inner ard outer
soluti_ n. Alumoboriun-.ilic.te ;luce, the oo .poaiti-n of
which varied only wit'.i{: certnin li-its, was used. Thip
glase differa frow thut servin. for the producticn of [ 1rnss
electrodes wit. 2 hydrogen fuvnctf- only {.aof:r ug tne
hydroger functiin is nueh leac pronsunce!l here., EZvery
experiaent consisted of two p rtot a zeasure-ent »f the de-
creases of 8. .5, - E i1 pure uvolfu: chloride cslutizn and
the me: surenent of E in co=poun’ golution.. Reaults:
1) Investigat-on of the irnfluence of ~ariong cutionc o tue
sodiun function of ;lass elactroles. Th: rezcti:n of a~liuc
Class electrodes in cozpoun' solutisns of godfun chloride
as well ac in the chloriles of hydrogen, jotassius, lithiu:,
rubidiui, a-anoniun, =mazne ium and caleiu: 2t 20, 35, fo and
65 ¢ were invertigated., 1h: authors show that the hydroCen
fon exercizes the sreztest i-fluen~2 on tae soliuv: functiorn
of tii _lagc electrode. Thic 15 followed aitl decrensing
influ-nce b, 4‘he ionc of potassiu-, ruhidiun, ~ugnesiu- enld
calciu~. The poeitiozn of the litatu- don anon: wl¥.line

&l
|

N =
P
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The Theory of ths 5lass Elsctrode. “11. Th~ Effe-t of Frrei = 76-1-3,52
Tons »>n the S§-diun an ot .soiv: Function- of %laes Ele~trolen

cattions igc ano-nlous fro- the ;joint o° viaw of itrn influvence
on the sodiu: fuactisn of the gluss elestrole, The ex:ct
analysic of tiis anomalously sznll inflvence will te ;iven
in the follo~in, wor“, In order to charanterize the
influence of t.n tesperature on the goliur functi n 45 -
seaiquantitative uunner of the ;lues clec'rade in pure
godina galt solutiona the theoretical conefficient - 2,5
HT/P 07 the eguati-n for tlhe ;lasso electrode 1n coprred
=1t:. the exporiamenteal manitede o’ {. e. the 2 vlar

coefficient of tu: inclin-t’o of tle stroi.n% line
E a (1 c_py, s The suthors showm th.t toe s-fivauzs nf the

i

. - A
toaper-turr an tie Aifference Yetre~n  and o {- a9-cll
ond that vith = rise of te-perninse 1a¢Yy yelvers rpproac.
each other. The ~uthors slsu shor thod (% .ced on the

experizent-1l :urvau) W rige of te-noritur-  -natl nzten'a

2 14ttl: to: 'oondn of the brroic electral e 2) The

investi-ntion of *he otassiue fupetinn of ~lag- nlaect-nlesn.

flere « zalvasdie cell wng nead whic: o3 Lrilt sceordin to
car! 3/9 tre followir: c-~inzme:
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The Theory of the Glnss Electrodle. VII. The Effect of Forcl .. “.'(.-1-3,’32
Ions on the Sodiun anl Potnsaiu. Functiong of Gli.ss Electrodes

SUBIITTED: July 6, 1556

AVAILADLE: Library of Congrcas

Card 5/5
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76-38-2-6/38
Fikol'skiy, B, P. , Shul'ts, U. . , Peshekhonova, H. V.

Tha Theory of Glasas Electrodes (Teoriya steklyannoco elektroda)
¥1II. The Transition of Clasa Electrodes From a Metal Func-
tion to Other Punctions (VIII. Perekhod steklyannykh elek-
trodov ot odnoy nmetallicheskoy funktoii k drugin)

%hum;l Pizicheskoy Khimii, 1956, Vol. }32, Nr 2, pr. 262-269
USSR

The problem was inveatigated to what extent the one or other
electrode with certain electrode function ia capable of sa-
tisfying another electrode funotion i.0. being capable of
ghowing a reverse effeot with regat’d to the ton originally
not contained in the glass. In consequence of the experiments
carried out it can be maintained that in the action of a
foreign alkaline kation on a glase electrode with m tal func-
tion the eleotrode obtains another metal function correpond-
ing to this kation. This new matal function occurs with an
acouracy of up to 5 ﬁ. The calculation of the ion exchange

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372
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The Theory of Glass Electrodes . VIII. The Transiticn cf Clage Electirodes
From a Metal Function to Other Functions
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constants for sodium glags electrodes is carried out. This s
also valid, however, for electrodes of potassium glasa, It s
shown that the ion exchange between glass- and water phase
nainly depends on the nagnitude of the energy of binding of
the exchange ions with the glass phase as well as on their
energy with regard to the binding with the water phage. It
can be assumed that the ion binding which depends on the ion
size plays the main part in the glass phage. To this is added
the aotion of the polarizability of the anions contained in
the glaza. As regards the binding of the ions with the water
medium its stability essentially depends on the interaction
of the iors with thefwater dipole s. Here the binding energy
in this case to a nuch greater degree depends on the distance
of the particles than does the energy of the ion binding in
the glass phase. The corralation between these iwo kinde of
energies also mainly deteraines the direction of the fon-
-exchange reaction. In the concentration of this energetic
correlation that emergy, occurring when the ion in entering
the glass meets with a resistance of steric character, wag
not taken into account. As conclusion t was statede: in godium
glasgses a trensition from the basic sodium function to the

CIA-RDP86-00513R001137.
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76-32—2-6/38
The Theory of Glass Electrodes. VIII. The Trandtion of Gluss Electrodes
From a Metal Function to COther Functions

function of potassium i3 possible. With potagoiun glasses a
transition from the potassium function to the sodium function
is poascible. The transition from cne metal function to the
other is explained by means of the ion-exchange theory. Baged
on the hypothesis of the fon-exchange theory of the glass elec-
trode the exchange constant for 4 aluminum-borosilicate glase-
ges was calculated. It was found that in the exchange reaction

+ + + +
o' (class)* B (solution) &= Mo (solution)* H
(class)

the equilibriua conatant for the investigated godium-cluminum-
borogilicate glasses is greater by 12 orders of magnitude than
in the case of 3C-1 glass. The values of conatants computed
here prove the order arranged in Reference 1 for kationa of
alkaline netals after their action on the godium- or potassiun
function of glass electrodes. The anomalous position of 11-
thium in this order was discussed here froa the viewpoint of
the energetic correlations in the ion-exchange process. There
are 2 figures, 4 tables, and 15 references, 7 of which are
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76-32-2-6/38
The Theory of Glass Electrodes. VIII. The Transition of Glass Elcctrodes
From a Metal Function to Other Functiona

Soviet.

ASSOCIATION: Leningradskiy gosudarstvennyy univeraitet im. A. A. Zhdanova
(Leningrad 5tato University imeni A. 4. Zhdanov)

SUBUITTEDs July 6, 1956

1. Glass ¢lectrodes--Properties 2. lon exchange-~Theory
3. Glasa electrodes--Exchange reactions

v |

-
-
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Kikolt'skiy, B. P.‘ Psl'chevskiy, V. V. . . T6-32-6-15/46

A Potentiocmetric Nethod of Investigating Reversible Organtic
Redox Systeme (Potentsicmetricheskiy metod fesledovaniys or-
ganicheskikh obratimykh okislitel'no-vosstanovitel’nykh sfaten)

Zhurnal fizichyskoy khimii, 1958, ¥Vol. 32, Nr 6,
pp. 1280 - 1291 (USSR)

A theory for the explanation of the influence of hydrogen tons
an the oxidation potential of such eystems was proposed salready
by Conant, Kchn, Fieser and Kurz (Ref 4), Clark gave the theory
its final shape, his method, however, still shows serious short-
conings as 1t wae further developed with a primary interest in
detail fssues, for example in pepers by Kichaelis et al.(Refs
7-9). In the present investigation galvanic elements without
tratisfer and s glass electrode instead of s hydrogen electrode
are used. Proceeding from the protolytic theory of acids and
bases by Brbnasted an egquation is derived which peraits to repre-
sent all theoretically possible protolytic eguilibria. In certsin
cages a simplification is possible. The function of the oxidation
potential versuse the pH of the systemz toluidine blue-leucoto -
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4 Potentionetric Method of Investigating Reversible BV 76-32-6-15/46
Organioc Nedox Systems

lutdfne blue ts investigated. Pron the evidence of the graphicsl
representations it may be seen, thet this method furnishes more
accurate data of the dissccistion constant than that by Clark,
the errors being smaller. This method was verified experizentslly
with the systems methylece blue-leucomethyleane blue and toluidine
blue-leucotoluidine blue. The experinental technique and o
schematic figure of the experizental equipuent are described.
The results showed s €o0d sgreezent with the menticned equaticn.
The velue of the dimsociation caonstant ag obtatned by Wofslaveki
(Rer 12) slso coincides with that obtained by the authors. Taking
the systen thionine-leucothtonine as an exazple it is proved
that & more precise deteraination of the constant of protolytic

! dissociation is possible by the methcd descrided. The difference
between theory and experinment in the alkaline range is explained
by experinental errors, which in this cese are exceptionally high.
There are 5 figures, 3 tables, and 12 references, 5 of which
are Soviet,

Card 2/3
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A Potentiometriec Wethod of Investigating Reversible ~CV76-32-6-15/46
Organic Redox Systeme

A3SSO0CIATION: Leningredskiy gosudarstvennyy universitet fm. A.4.Zhdanovs
(Lentngrad State University fment A.R.Zhdsnov)

SUBKITTED: Januery 25, 1957

1. Oxidation-reductfon reactions--Analystis 2. Organic compounds
~<Properties
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AUTKORS: ﬁikol'skiy' Be Pa' Pﬁl'chc":‘“‘.i}" Te 'f-

TITLE: The Spectrophotocetric teteraination of tie
Constant of Leucomethylcne 3lue wrnd Leacotalall
(spektrofotometricheskoye opredeleniye konctnt
leykometilenovogo sinego { lcykotoluidinovoyo =i

PERIODICAL: %hurngl ci{zichegkoy khimil, 1258, Yol 0y Y2 Ty pr.1535-1§16
USSR

ABSTRACT: The two above-meantioncd coazounis hal ulrendy fPoan invecti-

gated potentiometricnlly {n an corlier jajere In the vresent
paper the electron abgorptlon cpecira ¥ incectizately o
since the dissociation trkez place in tw0 stopes, with RE,
and RH. being formed besides I dons, er! the jroteolytic’
dtssoc%atlon constants of the tro reactions are very close
to each other the authors esployed the methodl by Theozer
and Voigt (Ref 4). The mecsurements vere carried out by means
of a spectrophotometer 3F-4 toking into account a nunber
of conditions; thus, for instance, the meusurecents were care
ried out within the maximua of the atsorption through 1 su.
1n order to take into accournt the high sensitivity to oxida~

~ Card 1/d tion a special aspparatus was constructed, a dicgran and de-
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S /76-12-7-16,/45

The Spectrophotometric Zetermination of the 9iseocigtion Constant of lLeuco-
mathylene Blue and Leucotoluidine Blue

tard 2/4

scription of which are given. The determinatioa were carried
out in three stages; in the mentioned apparatus the oxidized
form was reduced et a certain pH value by hydrogen besides
platinum and then was put into the bulb; afterwards it waa
spectrophotometered and finally the real concentration of

the leuco-forn was detercined by an oxidation with hygrcgen
peroxide. The measuracents were carried out at 20 ¢ 2 C. Sorze
data are already existing on the absorption spectrum of leuco-
methylene blue, viz., from the pepers by Holast (Ref 5), Vles
(Refs 6, 7), and A. 7. Vartenyan (Refs 8, 9), whereas no
data are known on that of leucotoluidine blue. The determina-
tions carried out showed that at different pli values in the
case of leucomethylene blue threc products of the equilibriuz
of the leucoform are present, in the acid jart the gie *
products and in the alkali rart the 7Y form. Thres absorption
spéotra are given with the third diagran corroskonding to

pH « 5,28, at which the concentration of the RH, product is
clogse to the maximum valuee within the ghortwavd range an
increase of the absorption can be found which is espsciully
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The Spectrophotometric Netermination of the Dissocistion Constant of Leuco~
methylene Blue and Leucotoluidine Blue
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gtrong in the case of the fH form. The absorption spectrum
of leucotoluiline does in qualitetive respects not differ
Yrom thet of leucomethylene blue and the zaximum of the asic
abgorption band clao regularly ‘decreacee with the increase
of the pH, and is dislocated tovards greater wove lengths,
1t finally increases sgain ard returns to the previous posi-
tion at 256 mu. The similerity in the reaction of the two
leuco compounis i3 explained by e sutual compensation of the
influence of the protons on the electron shell of the leuco
compound. The experimental date of the determination of the
optical density at various pY point tc the asgumption that
{n the case of low pH velues there exists only the leuco
product RHZ*und thus tho optical density does nof depend on
the pH. Wtéh the increase of the pH value the Rl product
with a smaller absorption coefficient is forred Gy the dia-
sociation, whereby the @tical denoity decreaces with the
increase of the pll, end then increases again in the further
dissociution end forzation of the RH product which has a
greater absorption coefficient, The proteolytic diseocietion

CIA-RDP86-00513R0011372
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S0V/76-32-T-10/45

The 3pectro:hntometric Determination of the Diseociation Constant of Leuco-

SUBMITZED:

Card ¢/4

methylene Glue and Leucotoluidine Blue

constants as well as the molecular absorption coefficients
vere calcuiated from the values of the optical densities and
the activities of the hydrogen fons. The generel opticel
denaities of the two dyes were produced by the additivity
principle. Finally there is &n annex which ghoxs the czlcula-
tion of the disgsociation congtent from the optical densities
for bi-basic acids proceeding from the suggestion made by
Thamer and Voigt (Ref 4). There are 8 figures, 2 tables, and
9 referencen, 4 of which are Soviet,

February 22, 1957
1. Toluidines--Spectra 2, Cyolohexanones--Spectre 3. Toluidines

-=Properties 4, Cyolohexanones—Properties 5. Spectrophotometers
~=Performance

3 ST e E < —
- 0 « L L ; .
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. \UTHOXS: « Nikol'skiy, 3. P., Pal'chevskiy, V. V. S0V/76-32-9-27/46

TITLE: Absorption Spectra of Metnylene and Toluidine Blues (Spektry
pogloahcheniyu petilenovogo sinego i toluidinovogo sinego

PERIODICAL: Zhurnal fizicheskoy khinii, 1958, Vol 32, Nr 9,
pp 2123 - 2128 (ussR)

ADSTRACT: The absorgtion ppectra of the dyes {n agueous solution
08,20 ¢ 2 C were measured with the spectrophotometer

c®-4. The measurings were done with apecial accuracy
in- the neighbourhood of the maxiza (accuracy 0,3 - 0,475)
The spectra ere plotted and are described in the text
(methylene blue, pH =1,953 c= 1,0.1072 ¥ in figure 1
toluidine blue, pH= 2,943 C= 8,26.10~5 ¥ in figure zs.
The maximun within visible range is displaced to longer
wave-lengths with growing jon-strength and at constant
pH (Pigure 2). The molar absorption coefficients of the
two main maxima are reproduced in table 3. The optical
density is in linear proportion to tne ion-strength of thre
aolution (Fig 3). As characteristic quantity the suthors

Card 1/2 propose the nolar coefficient at jon-strength zero

APPROV : .‘ 200
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Absorption Spectra of Kethylene and Toluidine Bluce 597/76-32-9-27/46
(infinite dilution). It amounts to 71 000 for metrylene
blue, as proved by extrapolation in figure 3, There are
3 figures, 3 tables, and 24 references, 6 of which are Soviet.

ASSOCIATION: Leningradnkiy consudarnstvonnyy univerpitot (Lontngrat State
Univernity) '

SUBMITTED : April 12, M%7
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ZAKEKAR YRVSKIY, Mstislav Sergeyevich: NIKOL®SKIY, B.P., prof., otv.red.;
“!cm. D-P.. hndom..mk. Otv. L2 ". YO.'.. ”d.:
LHKOVA, Ye.G., tekhn.red,

[Kinetics of chemical reectione] Kinetika khimicheskikh reakteil,
Lentingrad, lzd-vo Leningreuniv., 1959. 165 pe. (wima 12:12)

1. Chlen-korrespondent AN SSSR (for Nikol'ekiy).
(Clenical reaction, Rate of)
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NIEOL(SKIX . BB BROPIMN , A, Kog YYSOXOOSTROVSKAYA, N.E.
N e T
Complex formation of barfum and redium fx trilss B eoluticne.
Rediokhinifa 1 mo.2:147-15% °S2. ' (s 12:8)
(Barium compounds) (Redfum compoundts) (Acetic actd)
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NIKOL'SKIT, Nolas SROYIMOY, k.K.; VISOKCOSTROVSKAYA, K.B.

- Reaction of radinm and barfam with aftrilotriscetic actd fa
. ! t no.2 :155.161 ‘59.
squecue solutfons., Nadtokhiniis ; " 228)

(Rattom) (Barfus) (Acatic actd)
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A
E. .

EKOL'SKR¢ E.Fc: fRﬁnm. A“-.: anw&. G.Ge
N 8 s S IE T Ak L
Adsorption of tirconfum and niobdfu= by silfca gel. Radfokhinile
(Zircontue) (Hohiue) (Stltea)
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S0v/76-4-4-24/44
AUTHORS: Rikol'askiy, B. P., Trofimov, A. M., Ty6ckCoaiTIVELATS, %. 2.

TITLE: Investigaticn of the Behavior of Potassiu? Teva 47 Srlatiers
of Ethy)enedianine Tetraanetic Acid Y the Ion Txsledge
Hethod .4 a Potassium Glaes Electrcde (i5gléuvete-a” poie-
awfiag s 1uNIV kaliya v rastvorakh e:ilendin:intetrauksusnoy
wigloty 8 pomushch'yu 1onncge oczera i kaliyevog?d glek lyArncgy
elekir.da)

PERIODICAL: %hurnal neorgenlcheskey xhimii, 1953, dox 4, Wr &, FF g=7-86"
USSR)

ARSTRACT: The authors {nvestigated the pehavior of potasaiunm ions in
solutions cf ethylenedianine tetraacetic acid (EDTA) ty the
pathcd =f {er. exshange by means cf the radioactive ‘ndicater

Kdz and by the potan:iometric zethod by means 0f a poOtassiul

g .a83 gle-trcde. The interaction of potassiuc wiith ZUTA was

investigatcd bty means of the cation excharger KU-2 in the

¥a form and by means of the enion exchanger AV-17 in tne

Cl fcrm. The resulte are jisted in table 1. 1+ was found that
Card 1/2 sotassiua ions within the pH range 6-11 form no complex with

APPROVED F : ‘ ‘- |
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. SOV/78-4-4-24/44
Investigation of tne Benavier of Potassiu~ T~-e fr Solutions of Etlylencd! -
amine Tetraacetic A~{? U the XIon Exchenge Method ind 58 Potassiuz Glazc

Eileutrode
EDTA. Ir order $¢ check this statezent, the authors cade ex-
periments concerring the adsorpticn of potassium on th> an-
ion 2x-hangers AV-"7 and Dowex-1 froa solutions withsut scdium
iovwa ard with an EDTA concentration of 0.25 = at pH 7.6-°°. Ire
regsultz are given in tatle 2. The pclentiometric investiga®icns
{ndicated that wi*h increasing EDTA concentration nc ccaplex is
formed in the solu<icr since the electromotive force cof the
gaivaniz cell remairns constart. The resulta of the potentic-
Tetris irvestigations are givea irn table 3. There ars 3 tablo:
and 8 refererzes, 6 2f which are Scviet.

ASSOCIATION: Radiyevyy ‘rcritus AN SSSR tm. V. G. Khiopina (Radium Instie..-
of tra AS USSR “meni V. G. Knl~pin)

SUBMITTED: Juna 2!, 193R -

Card 2/7

1
i

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



5{4) $07/76-33-9-5/57
AUTHORS ¢ ‘ikol’Qgixgﬁaaﬁgﬁ‘ﬁégul‘ts, K. M., Pechorhercva, Ho Vo

P A Eaha :
TLELE: The Theory of the Glass Eicctirode

Ion-axchange Theory ‘¢ Giass Ele
Functions

. IX. The itplication of the
trodes With Differant Netallic

PERIODICAL: Zhurnal £izicheskoy kninil, 1352, Vol 33, Kr 9, pp 1922-1327
(USSR)

ABSTRACT: The results of the investigations carried out so far (Refs 1-7)
and of the paper under rev.ew perzit the etatemant that glese
eéleztrodes (GE) ausume & nie¥® clactrode function through the
exchange of the hydrogen fcne of the godiun io the giaes with
cations from the sclution, and thug shange over frem one cetal-
1¢c functisn %o enothere Tae expericental results cf previcua
papess {Refs 6€,7), obtained wish (GE) of aluminum boroetlicate
glasscs, are Sudged in the paper under review in conforaiss
with the simple Shecry of the lonesxchange of the {(GE). Tk=
theorstical change of the electirouzctive fozce (FMF) AE-

through corcentration-changes of FaCl in the galvanis eiement
Card 1/4
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N < <. 8, . .

. SO¥/7€-33-3-5/37
The Theory of the Glase Electrade. IX. The Application of tke Icneexcharnge
Theory to Glase Electrcdes with Differens Weinllic Funelicons

ksCi, KaCl (a) %aCl (at')+KCi,AsCL

Gin3s mrobrane kg (I)

kg

Inner Solution Quter Solution
was computed in conformity with an ejuation (4), and ccmpared
with the experimentel velues of AS of (I) %AE - £ - ENg dif-
farence of the erxperimentel valiaes of the EKF) of (I), with
E' representing the (EMF) et u concentration of the KaCl=1 in
the outer gcluticn) {Table valuee for A4E with NaCl«HCL mixtures
at verious temperatures). Gloases of the follewing compositicn
wery used for the <ocsto: Nr i: 5% 5102. 5% klzﬂs. 11% 33205.
114 Na,03 fr 2: 715 810, 334 41,05, 14% Be,0s) 15% Ke,0. For
the tests with mixed NoCl+HCL soluticns, deta were teken fro=
(Ref 9), while tho cocfficients of ectivity for erxpericents
with NaCl+KCl and NXaCl+LiCl sciutiong were celculated in ccn-
formity with the method ty Be 7. Kixol'ekly and V. k. Rabino-
vich (Ref 10). It sae ectablighed thes the gizple fon-exchange
theory is ccnfirmed within the 14rity of the accuracy o8
meassurements for the transition of tre (GE) from a eodiuc-

N - 4

. 4 . - .
[ N . -
.- N T N SR
o = 3 .
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_ S0v/76-35-3-5/37
The Theory of the Glass Electrode. IX. The kpplicetion of the Icu-excharge
Theory to Glass Electrodes With Diffarent Metallic Functions

. r 't ite ke ke Zhdancva
I0K: Leningradskiy gosudarstvennyy universitet ic.
L8S0CTAT (Leniggracf. State Untversity imeni k. Ae Zhianov)

SUBMITTED: January 18, 1958

Card 4/4
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80V/20-127-5-54/T"
AUTHORS: Kikol'skiy, Re.Fes Corresponding Nember, L3 usse,
~farlenov, k. L. Shul'ts, M, XK.

TITLE! Electrode Properties, glectrical Conductivity, and Chemical
Stability of the GClasses of the sy.tu.-uzo-uzos-sma

P!RIOBXC‘L: ?ﬂkln%y Akadesti nauk S3SB, 1959, Yol 127, Xr 3, PP 599-601
gask

ABSTRACT: In the present paper the resulte obtained by investigations
of the above-mentioned properties of the glanges L:zo-szoz

and szo-L-205-5102 (Refa 1-4) ere confirzed. First, the com-

ponent properties of the sizple systea uerse dohutneq for
the purpose of finding out what part each of them plays in
the gless. In the course of the investigatiouns of the sbove-
mentioned system, M.O2 wes varied sithin the timits of

25-35 mol% and la,0 of 0-9 mol€. The electrade properties

were investigated at 25 and 95° in solutiozs with constent

Ll". lu’ or l’-lon concentration and & vaeriation of ke pH-
Card 1/4 value of from O-14. The investigation method has already

APPR :
OVED FOR RELEASE: Tuesday, August 01, 2000  CIA-RDP86-00513R0011372
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. 50¥/20-127-3-34/T%
glectrade Froperties, Electrical Conductivity, ané Checical Stebility of
the Classes of the Syetem LtZO-L¢205-S£02

been described in earlier papers (Refs 1, T)- Electrical gon-
ductivitly wae desorived in the C-interval of from 140-500
gcocrding to the method described in reference 0. For the
calculatica of ©® wmolar eleotrical conduotivity A, density

. was determined by weighing in water md benzene. The results
obtained by messuring electrical condrctivity, chenical
stability, and density are given in table 1. The messurexents
ghowed the following! ¥ith the introduction of Lazo5 sad the

tnorease of ite content, the resistance of the glasses rises
gomewhat. On the other hand, the leachting out of the Li of
the glassen, which is due to the ection of weter, is reduced
by the tntroduction of lanthenum oxide. Thus, lanthanum in-
creases the chemicel stability of the glassea. The resulsl
obtained by investigating the electrode properties at 29

in the given selt solutions and the {on~exchange constsat
between water and glasa are given by table 2. It wse found

that & veriation of the Lloz-contcnt within the given renge

influences the liamits of \le hydrogen function only 1ittle
Card 2/4 (45 mv). Electrical conductivity varied 4ifferently in the

APPROVED : ) |
FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372
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sov/zc-tz'{-s-u/n
gl ectrade Properties, glectrical Conductivity, end Chexticsl Stability of
the Classes of the Systens LtZO-Luzos-stoz

verious salt solutions with {acressisg lamtbanus content. In
the Li-salt solutions, the upper 1{xit .cf the hydrogen func-~
tion was shifted towards lower values. gith groving La-content
alge $» numericsl velue of the cometamt K grows. Li e
kept back in the glags. In the Ne- and L-galt solutions the
1imit of the hydrogea function {8 shifted fato the more
vasic range. Peaetratiom of Na- or L-foms imto the glase is
not possible owing to the filling effect .of lanthanum oxide.
Por the glasses with la-content, the iafluamce of the alkali
fome upon the hydrogem function is givan in the follawing order
of magnitude: L1 > et > K. &t gintlar dependence
of the electrode es on the compasitiom of the glass
and the solutione obgerved, anly it 18 not so sharpe.
By the introduction of lamthanum into the glasses the 1imise
of the hydrogen function in an acid medium are extended, the
electrode properties are stabilized, and also the chesmical
gtebility of the glesses te increased. For scagurenents of
the pl-value the glass composed of LiO - 24-26%, La0 - £-T%,
310 65-70% (molar) is recosmanded besides the electrode

Card 3/4 glass EST (Teld enargocherset) (Ref, 12). For the extension of the
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80V/20-127-5-34/T1
Elactrode Properties, Electrical Conductivity, and Chemicel Stability of
the Classes of the Systen L£20-L1205-8102

limits of the hydrogen fumnction in the besfc medium, other
components must yet be introduced into the glass. There are
2 tables and 12 roforoncu"l of which are Soviet,

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. A. A. Zhdenova
(Leningrad State University fmeni A. A. Zhdanov)

SUBMITTED: ¥ay 13, 1959

Card 4/4
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%3x
$/054/60/000/004/022/015
24 ,od10 B0O4/BO56

AUTHOR ¢ Kikol'skiy, B. P.
e e et

TITLE: The Importance of the Solution Theory for the Development
of the Theory of lun Exchange

PERIODICAL: Vestnik Leningradskogo universiteta. Seriya fiziki { khimii,
1960, Xo. 4, pp. 11-25

TEXT: This is a Kendeleyev lecture which was delivered in Leningrad on
Pebruary 17, 1960 during a joint meeting of the VEhO (All-Union Chemical
Society imeni Kendeleyev) and LGU (Leningrad State University). The author
dezonstrates the theory of solutions, proceeding from the opinion expregsed

by D. I. Kendeleyev that every golution is the product of a chemical in- :
teraction of its components. The energy processes accocpanying the dissclu-‘)x/
tion of a crystal are briefly described, and Henry's general thercedjnaesmic
squationa for the dissolution of gases are given, and for van't Hof{'e

theory of dilute solutions. The application of these thermodynamic condi-

tisns to {on exchangers is discugsed. The fundamental egquation for the

theory of ion exchange is written: RTln(oé%/c{az) - RTln(cz',txJazz;)

Card 1/ 4
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86331
The Importance of the Solutfon Theory for 8/054 so/oeo/ooq/ooz/ovs
the Development of the Theory of lon Exchenge BOO04/B
+ 4 t AL, @, v 4 )+l -4 ¢+ 4!, -4 (13)
X4%4 X1%a X2%2 Ta%s Fi82  Tafp Re8y X0y
Here, a, denotes the activity of the cation I ¢ c‘1 1e its concentration
in the exchangsr, By cé denote the activity and concentration, respective

ly, of the cation le Tyy Tyy q, azé are the ratios between the concentra-

tions of the cations 21, lz in the gaseous and liquid phases which have

been derived according to the Henry law. The primes refor to the exchanger
phasej & denotes the interactions among the ions and between ions and the
swelling water of the exchanger. The summands of this equation is diecussed,
and the "exchange constant®™ K = ¢ a,/c'az, shich ia constant in firat

approxizmation, is defined as being dependent mainly on A; o 'A;c s °

11 21
Under complicated conditions, K does not remain constant. Such a case was
obgerved at the kefedra fizicheakoy khimii LGU (Chair of Physical Chemistry
of Leningrad State University) in the case of glasses which had two diffe-
rent anions (A).2 50 S10 ) with different energy of the interaction with

Card 2/4
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8651
The Importance of the Solution Theory for s/054 60/000/004/002/015
the Daevelopment of the Theory of Ion Exchange B0O4 BOS6

hydrogen. Aa further reasore for the inconetancy of K the following
are discussed: 1) The indiviiual 4' values are variable. Especially
A;. may be influenced by the gwelling degree of the exchanger. 2) The

1
{nteraction between ions and the swelling water of the ilon exchanger may
be influenced by high osmotic pressure in the cage of slightly aswelling
regins. 3) Changes in the sunzmands A"u gay occur at a high capacity

of the fon exchanger or in the case of lons of different valences. 4) In-
teractions betwaen ions and eolution or exchanger, accompanied by the forcza-
tion of complexea. The potential d1fference between ion exchenger and solu-
tion is discuased. Finally, the author pentions two ways of investigating
ion exchange on the basis of the theory of solutiors: 1) With one of the
exchangers, which is in equilibrium with a solution containing tso electro-
lytes, the composition of the solution is varied, and the interaction of
the fons with the components of the golution is studied, or 2) the proper-
tiea of the exchanger (swelling capacity, exchange cepacity) are varied,
and the effect of this variation upon the cozposition of the fons in the
exchanger is studied. A. K. ¥osevich, V. I. Paramonova, D. P. Konovalov, ‘r(

. S, Vrevakiy, Ye. 4. Katerova, N. F. Bogatova, A. M. Trofimov, RIAlN
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8633

The Importance of the Solution Theory for S/054/6€0/000/004/002 /0"
) 0
the Dev_olopment of the Theory of lon Fxchange 3004/4054 /00s/002/0"5

(Badium Institute of the AS U3ISR), and K. K. Cedroyta. There are
9 figures and 10 Soviet references.
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¥IXOL'SKIY, B.P.; KOJLYCHEV, V.B.; GREXOVICH, A.L.; FARAKONOVA, V.I.

b s e

Bristence of a ursmyl monoacetate coaplex in solution., Radickhimifs
2 no.31330-338 60, (MIRA 1):10)
(TUranyl compounds)
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VOSEVICH, k.N.; PARAMONOVA, V.I.; NIKOL‘SKIY, E.F.

Detaraination of the exchaage couataate cf eose affons oo
activated platinised caslbom. Vest lOU 15 (:gogz-s-g? ‘60,

(Ion exchange) (Cartom, Activated)
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(MDA 13:11)

Iaportance of the study of solutions in the daval
axchanga theory [with sumoary in Brglish]. VesZ.

11-25 '60.
(lon exchange) (Sclution (Chenistry))
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8/076/60/054/009/025/041XX
8020/B056

AUTHORS: uOUQV’.Oh. A. ﬂ., m‘kollakl" B. PO| PlrmonOV&. v. I-' and
Kordberg, Ye. L. -

TITLE: Study of the Adsorption of Ions on Platinized Carbon by
Exchange of the Gaseous Atmosphere

PERIODICAL: Zhurnal fizicheakoy khimii, 1960, Vol. 34, Fo. 2,
pp. 1900 - 1906

TEXT: A study has been made of adsorption and desorption of cs® and Br~
ions by means of ash-free platinized active carbon froa one and the saze
sample solution by way of an exchange of the gaseous atmosphere above the
solution. The sdsorption took place mainly from buffer solutiona. The
production of active carbon and its platinigation have slready been de-
scrited in earlier papers (Refs. 7, 14, 15). The carbon ured hed a turnup
of about 50 % and e maximum ash content of Q.05 € by weight. The weight of
the platinum layer on the carbon surface amounted to 0.25 ¢ of the weight
of the carbon. Cearbon {gzcttons'v th a particle diameter of 1-2 mu were
taken, Gamme-~active Cs and Br8¢ tracer isotopes were used. The experi-

.t

card 1/4

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0011372



"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001137.

F3
-

Study of the Adsorption of Ions on Platinized S/076/(0/034/009/023/041XX
Carbon by Exchange of the Gaseous Atmosphere B020 B0S6

ments were carried out in the vessel shown in Pig. 1. Slectrolytic hydrogen
and atmospheric air freed from CO, were used for the puryose. If several
reaction veasels are used in conjunction, sample solutions may te taken
from one vessel without interrupting the gas flow by the others. The four-
vessel system used made it possible to investigate adsorptiosn-desorption
changes in the same sample by blowing hydrogen and air alternatively
through the system. Table 1 shows the dependence of the cesium quantity
adsorbed from a CsKOz solution on its concentration, the quantity of cesfuz
adsorbed from the hygrogen atmosphere rising with a rising cesium concen-
tration in the solution. The cesium adsorption is accompanied by an
acidification of the solution, which increases with an {ncreasing adsorp-
tion of cesium. In the desorption of cesium into the same solution, air
instead of hydrogen was used; this desorption was a quantitative one, which
indicates the electrostatic character of the cesiuxm edsorption. An alkaliza-
tion of the solution wes found to take place. Tatle 2 slows the dependence
of the adsorption of cesium fons on the pH of the solution for initial
cesium concentrations Cog * 0.01 K and 0.05 K. Tables 3 and 4 show the date

on the cdsorition of cesiunm from buffer solutions in the presence of e

strange ion {sodium). In the case cf & constant Ka concentration, the

Card 2/4
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Study of the Adsorption of Ions on Platinized 3/07¢ 60/034/009/023 /041 xx
Carbon by Exchange of the Caseocus Atmosphere B020 BOS6

adgorption of (s inoreases w kowever, the
Cs concentration a tant, and the

Cs iona decreases with
sodium concentration. The dependence of the adsorption of the Cs ions on
pla ( « - log Cra ) 1s linear under these conditions (Fig. 3). If the

Cs- and Na-ion corncentrations are kept on a constant level anu the pH of

the solution is varfied (Fig. 4), the adsorption of Cs incre

with the pH. The results obtained espect to the

adsorption of = are givern in Table 4, from
eases at a low pH. Al1
acter of bromine-ion

adsorption on the platinized carbon. K. A. Shilov, 4. §. Frumkin,

. Strazhesko, B. Ye. Tartakovskaya, §. Petrov, R. Burshteyn, and
T. Kiseleva are mentioned. There are 4 figures, 4 tables, and 19 references:
13 Soviet and 6 German.

ASSOCIATION: Leningradskiy goaudaretvennyy universitet im. A, 3. Zhdanova
(Leningrad State University imeni A. . Zhdanov)

Cerd 3/4
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Study of the Adsorption of Ions on Plat

Carbon by Exchange of the Gaseous Atmoslnlzed 5/07%88é055/009/023/041n
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phere  B020
SUBMITTED: August 2, 1958
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8/076/60/05¢/012/c05 /027
BA20/B067

AUTHORS : Nikol'sktiy, B. P., Paremonovs, V. I., and Mogevich, 4. §.

TITLE: Determination of the Exchange Constants of Sone Catione on
hotivated Platinisged Carbon in Hydrogen Atmosphere

PERIODICAL: Zhurnal fizicheskoy khimif, 1960, Vel. 34, Ko. 12,
. 2664-2670

TEXT: Aecording to the papers by A. N. Frumkin end kie gollaborators
(Refe. 1-10) the exekazge of two fone between carton end solution 1g
expressed by the follawing equation of exchenge {sothersel lines:

/L el Vg o ey ey
where (23 end €y ore the equilibrium amcuate of the ione L and K in
uilliequivalents which are sbeorbed by 1 ¢ of the abgorbent; Spe Sy h.
and r' are the equilibrium concentrations and sotivetion coeffioients of
the ione L and ¥ ia the solution, t, and £, the velences of the tons L

Card 1/4
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Determimation of the Kxchange Constants 8/076/60/05¢/012/005 /027
of Same Catiome on Activeted Platiniszed BQ20/B067
Carban in Hydrogena &tmosphere :

and M, and tL/i the exchange conetant of the fone L and ¥, The authore

examine the applicability of equation (1) and the detersisetion of the
exchange comstante of some catfon paire on carbon from meutral solutionse
of their salts. Under the éxperimental conditions the "spparent” ("con-
ceatration®) constant :'L/I *as obtained from the following squation

1/31,,.1/3
i = S (oo U™ (2).
The spparent exckange conetaat :I../l ie Bound to rexein sonstant st

conutent ionic strength of the solution in first approx mation. The
asthods of determining the exchange constant are descri ed in Refs. 16
and 17. The device used for this experiment ig illustre ed in Fig. 1.

The experiments showed that tae solution ebove carboa his to be exchanged
seven to eight tises in order to obtain e solution with the zame composi-
tion as the initfal solution., The exchange constants of the ion pairs

Ba - Csy Ca - Cs, Mg - Cs,and Ca - Wg vere determined, i.e., thet of the
chlorides at a constant fonia strength of 0.1. The apparent exchange

Card 2/4
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Deterajmation of the Exchange Constents 8/076/60/054/012/005 /027
of Some Cations on Activated Platinised K0/M067
Cerben 1a Nydregen Atacephere

ecmetents were saloulated t:"ol the following qtut.hnx
K= (0" g}/5y /(01 00 1/ (5).

The saxisua errer in aaleulating the eonstant 1e 15-20€. The experimentcl
resulte are listed in Tgbles 1-4. It was feund that the abeorptios
capacity of carbem fs the same for solutfome with e¢qual fonfc concentra-
tions end any type of cetfons. In the experimsnts made by the suthors &t
¥ae Wetween 0.078 £ 0.006 ug/eq/g. The reversibility of the adsorption of
these Loms on coal can be ohecked by means of the givea exchange constant
for the fon pairs Ca - Cs, Mg - Cs,and Ca - Mg. 4lso the exchange coa-
stente of the fon paire Ba - Ca and Ba - Kg could be calculated from the
experimentally determined dsta for the above ion peirs by using the ratios

¢ - I ' - U - It ]
K "/c. K .l/cﬂ : K c./c' 0.88 and £ Ba/Ng K 8‘/0. ' B "/Cl = 1,05. /
The values of the exchange conetants of the ioa peire which are close to
unity indicate the low abeorptioneslectivity of these fone an cerbon.,
Thie can be explained by the abseace of ionocgenecue groups on the surface
of platinized carben as well ae by the faect that the hydrete shell of the
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KIKOL'SKIY, B.P.; PAL'CHEVSKIY, V.V.; GORBUKOVA, R.G.

Study of the formaticn of scetate ccmplemeg in a ferric-ferrous
system by means of the oxidation potentizl. Zhur. neorg.
khim. 6 no.3:606-612 ¥Mr %61, (IRA 14:3)
(Complex compounds) (Electromotive force)
(Iron compovnds)
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DS AMRLIT .S WY

NIKOL'SKIY, D.P.; BOGATOVA, N.P,

- Certain problems in the theory of fon exchange. Part 2:
- abgorption of electro . chang
Vest LOU 16 no.16:97-107 ‘61, Lytes by {om .(:".'RA 12::;
Jlon exchange resing)
Klectrolytes)
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8736 $/020/61/140/003/018/020
B110/B101

AUTHORS ¢ Nikol'skiy, B, P., Corresponding Kesber 43 USSR, Shul'ts, KK,
Peshekhonova, ¥, V., and Belyustin, 4. 4.

TITLE, Partiocular electrode behavior of glasses conteining two gcid
(glase-forming) oxides

PERIODICAL: Akademiya nauk S5sA. Doklady, v. 140, no. 5 1961, 641 - 643

TEXT+ Klectrodes of elkali €lassea with basiu oxides (modifiers), Cs,0
Ca0, Be0, LazO’. eto. have hydrogen function in ¢ lerge pH tinterval;
P - 9° + 'Q'locg, (1) (& (n‘r/r)oz.jos). By ion exchange: a"(guu)

+ l’(-olutton):dﬂ*(-olunon) + l‘(glaan) (2), the hydrogen function
changes to the metal function at certain pH's (section a"'g' of the curve
Ty Fig. 1). According to the fon oxchange theory, curve 1 is described by

9=9¢%+ hoq(cn, + “I*) (5), where K is the equilibrium constant of

Eq. (2). The divergence from EQ. (3) observed 1n the a"'¢*' section,
speoifically when 3205 is introduced (ocurve 2), is explained by the

Card 1/4
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Particular electrode... B110/8101

287363/020/61/140/005/018/620 .)%\

presence of hydrogen ions bound differently strong to the gless. When
adding 3205 or 1120,. one obtains a glass electrode with metal function

(curve 4). B and Al free glasses correspond to weekscids (K mlo-n. curve
1). Curves 2 and 4 correspond to KQ20-Cl005102 systezs with additions of

“20}. 3205. and z:oa. In the section aa' (curve 3), the hydrogen ione

are bound to the antons of strong and week acids in glass phese. In the
seotion a'§''1'8", the hydrogen ions are replaced by weakly bound alkall-
metal fons. These are bound stronger in eection §"3. The metal function
1s complete in 3'4'''. This has been established experimentally in the
ternary systeam _Lizo-tl,‘,o’-swz with 0 - 3 mole® of AIZO’. Similar to

11205, 320’ effects a differentiation in the systen n‘.zo-azos-sxoz at

O.1 N and 5 K Na-ion concentrations of the solution. With the curves
representing the pH dependegce of thespotential, the vertical distance
between the sections of the Na functions frr €lasses conteining 6.6 end
9.4 molef of 8205 is1 AE = #log (a"ncx/a'hm) « 85 av., Similar condi-

tions were found for the following systems: L1,0 - RO - §10, (BnO.
Card 2/4
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28136 g /020 61/40/005/0%6/0z0
Particular electrode... Bi10/B301

0‘02' anozp riozg Zt‘Oz. PZ,C)S. 8&205. Ef.z,oj)o The secoend hydrogen range

due to the wesker acid disappears with PR of O - 14, when relatively ‘o
large smounts (5 - 9%) of 11205. 3020,. nzoi. «nd ir0, are added (curve ¢,

Fig. 1). Thus, alkali-zetals are bound in complex &flicate tysteae by ’
.Alzo}. EZO;‘ and sfmiler ox{des. The ¢atablfshed "ditrerenttattng effect

of a small quantity of acid oxtide fn glagaes of gimple compoeition fa

coazon to ml}l glass-forming ax{des and confiras the ssaumed tinding and
coordination of atoms of glase-forming elements sagcording to M. K. Shultts
(Ref. 18t Vostn. LGU, No. 22, 40 (1960)) and (Ref. 19¢ Steklochraztioye
sostoyaniye (the vitreocus state), Izd. AN 858R, 1960). There sre 3 fig~
ures and 19 references: 15 Soviet-bloc and ¢ nen-Joviet-klogc., The aoet
recent reference t9 the English-language publication resds ao followsg P
Ref. t%¢ G. Efsen ann, b. 0, Rudtn, J. U. Casty, Sof., 126, 851 (1957).. - -\

xssoc:ATIONs'Len:ngr:dskzy gosudarstvennyy universite: fm. 4. 4, Zhdanove .
(Leatngrad State University fmens 4. 4. Zhdanov) . ' »y
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Particular electrodec..
SUBKITTED: May 22, 1961

Fig. 1. Disgram of the electrode behavior
of di{fferent glasses,

Legend: (1) Binary alkali-sflicate glasses
and glasses caontaining modifying fonsg

(2) compléx glasses with glsss-formers and
modifiers; (3) simple glasses containing
small quantities of & eecond glese-formerg
(4) glasses containing relatively large
quantitfes of & second glase-former. The
dotted sections of curves 1, Z correspond

to Eq. (5)3

card 4/4
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BOGATO¥A, K.F.

Sarptian of water vapors by sulfonic acid and carboxylic cation
exchangers. Dokl. AN SSSR 141 no.6:1409.1412 D ‘€1,
(KIRA 14:12)
1. Laningradekly gosudarstvennyy universitet im. A.a.Zhdanova.
2. Chlen-korrespondent AN SSSR (for Nikol'skiy).
(Water vapor) (Sorption) (Ion exchange)
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FIKQL'SKIY, B.P.; VYSOKOOBTROVSKAYA, K.B.; TROFIMOV, A.K.

Exchange of ions of some slkalime earth ms
on earbexylic phesphate, and stlfenic resins.
lldiol?ilil" nq“m.m '&. : [l (m 15311)

carth metals) (Ion eapbangs resins)
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KIKOLATEVK, K.X.

PARAMONOVA, V.E.§ NIKOL'SKIY, B.P.§
. \___—__‘___._-——‘-—'"

te solutfons with dk’;u'aul car-~
+.5¢1028-1035 .
7 10.,5t10 o 15¢7)

diokhimit,
‘ ogudaretvennyy universitet, kafedra ra
1 huwg:mlguu“‘, (alkalf sstal carbonates)

Interaction of uranyl nitre
bonates., &wr.neorg.khim.
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NIKOLSKL, B.P. [Nikol'skix, B.P.]j BOGATOVA, K.F, =
" Some problems of the theory of fon exchange, [, Curwes of fom
sbeorption by eationites and snfonites, [I. Electrolyte
absorption by fonites vithout exchange, Analels chimfe 17
no.2t104~134, Ap-Je 62,
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NIKOLYSKIY, B.P. SHUL!T3, M.M.

Some aspects of glasa electmade thesry. 7hur, fiz. kbiee 36
no.6t1327«1330 Je't2 (HIzA 17¢7)

1. leningradskiy gosudarstvernyy univeraitet,
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RYAZANTIEY, M.V.; NJXOL'SKIY, B.P.

Coaditions for the self-compensetion of error from curreat
leakage in the msaguremsnt of electromotive force of e galvantc
cell vith a glass electrode, 2hur.fis.khim, 36 no.311235-1318
Ag '62, (MERA 15:8)

1. Neuchmo-issledovetel'skiy institut gidrolizmoy i sul'fitnmo-
spirtovoy promyshlenncsti.
(Electromotive force) (Electrodes, Gleass)
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s/0zc/62/142/C06/011/C13
B30V /B144

LU HORS: mkov.uE‘ 3. P., Corresponding Keaber AS USSR, Isekova,
RKe Pey &0 321N K. ¥

TETLE: Composition of boron alucosilicate glasses and its effect
upon their electrodic end acid properties

PERIODICAL:  Akademiye nauk SSGSRe Dokledy, v. 142, no. 6, 1362, 1531=1554

TEXT: The pregent paper wag read at the session of the g Otdelsniya
Khintcheskikh nauk AX SSSR (0S of the Department of Checical Sciences of
the 49 USSR) on lay 30, 195T. It concerne & new method of solving glacs
elaectrade problems and such related to hyelurgy in general. The electrode
potential as & function of the pH of the electrolytic solution was neagured
on gilicate glagses with a content (soless) of 0-16.3 of 5205, 0-2 of Al,0y
10-22.T of Nay0, &nd 0=6.4 of CaO: g ugo e&log(aﬁo + Kam.), vhere

ﬁl L] - L] - . . 4 ) 3 l Ki €
e 2.3RT/F; K 8 Reo /‘Ha Ky ig the exchange coeffictent betwean Ka

and H'. With increasing pE, each glass pasaed froz the hydrogen function {
cerd 1/R

- 3
’ s i
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