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TITLE: Changes in external regpiration, nbility of blood to transport oxygen,
and oxygen parameters in young people truining for sports

SOURCE: Fiziolohichnyy zhurnal, v. 12, no. 5, 1966, 64L0-648

TOPIC TAGS: human physiology, blood circulation, respiratory system, pulmonary
ventilation, training

ABSTRACT: Changes in external respirati n, hemodynamics, and the oxygen capacity,
oxygen content, and degree of oxygen snturation .f the plood were studied in 60

rowers aged lb—1T7 yr. Experiments showed that truining altered the entire oxygen
balance of the organism. Welght and body measurements both increased as a result

of training. Oxygen consumption during rest per xg of body weight decreased signif-
icantly, and at 14—15 yr had reached the adult level. Basal metabolism in the young
athletes studied was near the lower limit of adclescent norms. It was observed that
the minute volume of respiration, also calculated in relation to body veight, de-
creased even more than oxygen caonsumption. Breathing vas less rapid and deeper in the
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young athletes, almost like that of trained adult athletes. In addition, the pulmo-
nary ventilation component in the minute volume of respiration increased. Training
affected circulation in the adolescents by producing bradycardia and decrenasing the
minute volume of blood (with some incrense in both systolic and diastolic pressure).
Tests showed that the minute volume of blnod, whether adjusted for body weight or
not, was within norms established for adult nthletes trained for endurance. Oxygen
capacity of blood was noted to be slightly greater in experimental subjects as com-
pared with their untrained contemp raries. The genernlly more efficient respiratory
and circulatory functions observed in young athietes were <haracterized by smaller
amounts of oxygen entering the lunys and n higher roefficient of utilization of the
oxygen in inspired air. In additicr., *ranspcrtation of oxygen by the blood was more
efficient and utilization of oxygen “r-m arterial biocd was better. It was con-
cluded that athletic training leads to more rapld development of those physiclogical
systems involved in regulating the .rganism's oxygen regime, to earlier improvement
in the efficiency of the oxygen regime, ani tc mere effective utilization of oxygen
by the organism. Orig. art. has: I figure.
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§/075/62/C17/037/0G0%, 2 »
B119, 8186

ACTHOAS disncnenko, . T.y anc Poiuektov, k. S.

Spectropnotometrxc deterzination o1 rare earths in solutions
of etnylene dlamine tetraacetic complexes

Lhurnal analiticheskoy «<himii, v. V1, no. 7., 1962, BZ2Y - 850

~EAT1 MAuen rare eartns are converted to their ethylene diamine tetroscetic
comp.exes other elements present in tine analytlic solution witn a view to
upectrOpnoLometrxc determination have 8 disturbing etfect: the posuzoxlity
U]eliminatothiseﬁéctwna explored. Tne abaorption spectrea of Pr, hd, oo,
nu, wd, Dy, Bo, ol Tu, and Yb complexes iD aqueous solution were 1L -
vestigated. AS compared witn tne spactra of non-complex-bound glements ,
moat of these spectra Bnow & 1 - 6 m.. snaft of the absorption maxlma townrd
longer waveisngins. Tne height of absorption maxima of complexes is

1.1 - 2.6 times that of tne naxign of free ions. A complexone 111 concen-
tration of 0.1 mole/iiter, ond a p of 8 - 9, were found to be optloum

for investigations with rare earth contents of up to 10 mg/ml (referring

to their oxides). A method witn 8 sensitivity of 0.0)} mg/ml for Pr.0,,
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Spectropnotometric determination... B110/B186

, Wns developed for determining Pr, MNa,
£

anda .‘{ri)OR and V.77 me/ml for 5m50
and 3. Pr 19 messured at 448 mry, Nd at §26.95 or T47.9 mn, S>m At 404 and

4% .. Twae error widtn is much reduced by tne presence of HHANOl when
+

determining Pr, Nd, ann Sm, and by ammonium acetate when determining Nd .
mnerg are 95 {icures and t yables. The most jmportant English-language

reference 181 7. Moeller, J. L. Brantley, Analyt. Cnem. 22, 4%3 (19501,

ASSOCIATIONT ‘nutitut obsnchey 1 neorganicnes«oy knimii AN USSR,
,aturatorilr v caessse {Institute of General and Inorganic

Cnemistry AS Uxkr3sk, Laboratories in Qdessa)

SuAMITTeN vctover 13, 1461
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ACCFSSION NR: AP4043572 S/007A/64/009/008/1822/1i29

AUTHOR: Mighchenko, V. T.: Poluextov, N. S.

TITI.F: Polvnuclear citric acid -omplexes of the rare earth elements

SOTRCE. Zhurnal neorganicheskow khimil. v 9. nn A, 1064, 18322-1427

Cex. corie acid complex, polynuciear
mare earth citrate, trinucie s rare earthocdrate, abgorplion apectrai molar ra-
et nod fsomolar geried method, alumam rare earth citrate, thorium rare

sarte cytrate . uranium rare earth citrate

COUPIC T AGS rare earth element «

VHSTIACT S The authors co tinaed toeir wors o Iher whum Zhurn 31, G 1R
o the formation of rare ear’ 1 eiement citris aoid compiexes tn obhtain data on the
omposition and extent of format.on Af polvtinciear compoundd by interac tinn ')-'-
The intera-tion ~f 0. 01-0 1M solutions of 1.

ind Iir citrate, and of Fr with

uging more than

rween wo rare earth citrater
ar Y3 with 0 01-0.04M solurions of Pr, Nd, Sm o
Nd nrd Sm cltrate was studie | apectrophotometrically at pHl D,
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2 1 of citrate: metal. By the molar ratio and igomolar geries methods 1t wad
found that trinuclear complexes containing hoth elements in the inner coordina-
tion aphere were formed in which the element with the smaller 1omie radius united
with the element with the larger lonic radius in a ratio of -2 thus Mﬂl,MP”()l_]
where .‘AeI ig the rare earth element with the larger, and Me [ the rare n;{rth with
the smaller 1onic radlus, and Cit.is the trinuclear citrate ion. The mixed
trinuclear complex was formed only to the extent of 98-88%, this increased upon
dilution of the solution. Y and Nd complexed more strongly than La and Nd

Changes in absorption spectra indicate analgous polypuclear citrate Fgmplexea
are formed between the rare earth elementa and Al 7, Th*?, or U0, Orig.
art. haa: 12 flgures and 2 tables

ASSOCIATION: Institut obshchey { neorganicheskoy khimii AN UkrSSR Laboratortii
v Odesse (Institute of General and Inorganic Chemistry AN UxrSSR)

SUBMITTED: 120ct63 ENCI.: 00

SUB CODE: [C NO REF SOV: 013 OTHER: 016
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[A
TITIE: S8pectrophotoactric {avantisation of citrute cazploxes of e rvary enrdi
olc::.unto}n alkall soluticaus

Y

AUTBOR: Mishchenko, V. T.; Polusktov, I, B.

SOURCS: Ukrnimskiy kadmicbeskly zhucnal, v. 30, no. T, 1, -, Ui

OIS TALT et satuz cltlrate canpie., ol ttrnta can s, b , :
sl metne ratto method, fonodnar s lea e e, Bl L g s
1ty constant, ccmplax polywer
LTOTIOCY. Uy ospectrull dasolrio sbioy LD eutanl o LS ed .
Siexnoa with oo ocanstant Me TLu oratio 7 » gt oa
fi, s, A% wme foumxl Yo etzmlooon sl s , oL, &
Jonntty Increasad wilh Locmiae o D0 Lo ool e e

Lhteal denatty lntreasad ot TLontoall .l , AR N O R
cemplax wt LI balov 3, fndlcoled saveral e o LAVO T L s -
srrved. It wvan establishod by Lha antials ol @ri o Satlod e Lhueuanl vt et

at pi © 9 Ad esd Er form o casplex vith o Me:Cit iolcowlar retio of 1:i. s e
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anount of citric acid required to fom clear rare
Vas acsurmed a 3:12 Me:Cit

and tho appruximate value

Va5 calculated. Since tho

/

carth saits ig alkoul wella 1t

The degree or ditsuiavion

but {incrvased 2-3 ticeg with increasae {n concentratica
cazplex, 1t vap suggested that the caaplex caapound po

Orlg. art. hag:
ASSOCTATION

8 figures and } tablo,

General and Inorganic Chemistry AN Ukr8:R)
SUBMITTED: O7Jul63
BUB CQDE: GC .
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ACCESSION Niir  APLOLLBY3 5/0032/6l/030/009/1055/1057
AUTHOHS Nikonova, M. P.; HMishchonko, V. T.j Poluektov, N, S.

TITiLE: Spoctrophotometric dotormination of prascodymium and neodymium impuritios
in compounds of the carium subgroup

3U.CET  Zavodnkaya laboratoriya, v. 3, no, /, 195, 1055-1057

TOF1: Aol npoectropuotomotry, rare aart.i, absorption tand, praseciymtan,
nooczaamy cartam £37 10 apectrophotamater

r

Tha v osatadaby ol et

soreyowhbb ot Lomeryns b
Coa,amapm rostricotioa ol

ik o
Sy
S A R L R

CooragTan BN bare
Seaa s oanba wara mabe Wil oan G-l FEEERI A A A F M A
absorptien band with maxtmm ab lidy o~y bl byt witos a macim o at sot oer oal
742.5 mue. Oraphs wore plotted to show deperlonce of optical density (n% theso
maximums) on the concontration of solutions (chlorides of pure rare earths). The
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ACCESSION NR: APLOLLB93

calibration graphs are rectilinear, The prcsonce of large concentrations of the
base element had no substantial effect on the holght or position of the absorption
in the spectrum, Little difficulty was oncountered in determining Pr or Nd in
preparations of La and Ce. But some difficulty was encountered with 5m compounds
because of the coincidence of the weak absorption band of Sm (LL3.0 mgi) with the
Pr band (lLb 'nyx). Results were obtained by comparing densities of Ixts with la6
in Sm, howevers, Haximum errors of determination ranged from 5.,) to 10s5. The
sansitivity in some determinations is greater than with the spectrograph, and thae
technique is simpler, Orig. art, has: ) figuros and 1 table,

ASSOCIATION: Institut obshchey i neorganicheskoy khimii Akademii nauk UkrSSR
(Institute of General and Inorganic Chemistry of the Acadeny of Sciences, ukrSSR)

SUBMITTED:1 00 ECL: 00

SUB CODE: oP NO REF SOVe 003 OTHER: 002
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AUTHOR: Poluektov, N. S.; Mishchenko, V. T. ?"é
ORG: none . /
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5
D
TITLE: Mixed sulfosalicylatae complexes of rare earth olcnent.144'

.
R
SOURCE: Zhurnal neorganicheskoy khimii, v, 10, no. 10, 1965.'3575-2281

TOPIC TAGS: terbium compound, europium compound, lanthanum compound,
neodymium compound, erbium compound, yttrium compound, fluorescence
spectrum, spectrophotometry

ABSTRACT: The formation of mixed Polynuclear complexes (rare earth
complexes) with sulfosalicylic acid in neutral and weakly alkaline medi
was studied by spectrophotometric and fluorometric methods. The absorp
tion spectra of sulfosalicylate solutions of neodymium and erbium chang
in the presence of such complexes of other rare earths (yttrium and lan-
thanus were employed). The greatest change is observed in absorption
bands having peaks at A = $75.5 mm (Nd) and 523.0 nm (Er) in chloride
solutions. These bands were used in the study. The data obtained for
the properties of complexes studied spectrophotometrically pertain to

-| the pH range of $5.5-9.5. It was found that in a mixed sulfosalicylate

UDC: 546.65 : S81.49
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complex, the element with the smaller fonic radius (Y, Nd) stands in th
ratio of 1:2 to the element with the larger radius (Nd, La), {. e., the
mixed complexes formed are trinuclear. A fluorometric study of the
formation of mixed complexes by terbium and europium in sulfosalicylic
acid aolgtlonl l!O'Od that the formation is due to a transfer of energy
from Tb3' to Eu? » as indicated by the phenomenon of sensitized fluo-
rescence of europium fn the presence of terbium. Orig. art. has: 12
figures, 1 table.
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ORG: Ins anic Chemis Odessa Laboratories
(Institut_obshchey { neorganicheskoy khimii AN UKrSSR, Laboratorii v Odesse

TITLE: Extractive-photouetric detemination of certain rare earth elements viéh
thenoyltrifluoroacetone f;”,é

SOURCE: Zhurnal analiticheskoy khimii, v. 20, nO- 10, 1965, 1073-1081

TOPIC TAGS: rare earth element, photometric analysis, benzene, complex molecule,
praseodyniu, neodymium, samarium, dysprosium, holmium, erbium, thuliun, ytterbiums,
absorptiocn spectrum

ABSTRACT: A wmethod of determining rare earth elements from their absorption spec
tra in solutions of complex compounds in organic golvents is described., It was

found that complexes with thenoylfluoroacetons were suitable for extractive-photo-
metric determination of rare earths in benzene golutions. Analysis of the absorp-
tion spectra of thcnoyltriflmroacetona complexes of pmeody-i\-. neodynium, sama-
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, erbium, thulium, ne showed that
absorption pands of the by a factor
compared to the peak heights of solut

ctor is 21.1, 9.9, and
Sm, Ho, and Er in mixt rare
hod is (in nicrograms per

’
e calculate gensitivity of the met
he oxide) 2,5 for Ho, 3.5 for Nd, 5.5 for Er, 13.0 for Pr,
art. has: 10 figures,
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AUTHOR: Mishchenko, V. T.; Lauer, R. S.3 Yefryushina, N. P.; Poluektov, N. 5.

:
[

ORG: Odessa Laboratories, Institute of General and Inor:_gp_n_ic Chemistry, AN UkrSSR

(Institut obshchey I neorganicheskoy ¥himll AN UKr§SR, Laboratorll v Odesce)

TITLE: Absorption-spectrophotometric determination of rare earth elements in tri-
butyl phosphate extracts 1)

SOURCE: Ukrainskiy khimicheskiy zhurnal, v. 31, no. 11, 1965, 1189-1197

TOPIC TAGS: rare earth element, spectrophotometric analysis, phosphate, solvent ex-
traction ‘o(%u\\omg\u\\\c coonumS \ asot Q\ LoV chc\vum

ABSTRACT: The object of the study was to work out a rapid and convenient method of
determining rare earth elements directly in tributyl phosphate and its solutions, fol-
lowing the separation of mixtures of rare earth elements by this extracting arpent. To
this end, the absorption spectra of tributyl phosphate complexes of Pr, !d, Sm, Eu, Gd,
Dy, Ho, Er, and Yb were investigated. It was found that during complexinp in tributyl
phosphate solutions, most of the absorption band maxima are displaced toward lonper
wavelengths by 1 to 10 mu. A shift of certain absorption peaks toward shorter wave-
lengths, e. g., that of Eu, is also observed. At the same time, the peak height of
many absorption bands frequently increases by a factor of 1.1-3.5 and more. The con-

UDC: S46.,65:535.2u3:54]1.49
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. ditions for the determination of Pr, Nd, Sm, Ho, and Er in a mixture of rare earth
elements of the cerium and yttrium subgroups in tributyl phosphate were established:
(a) in concentrated solutions of rare earth elements (up to 130 mg/ml based on the
oxide) and (b) when the concentrated solutions were diluted both by tributyl phosphate

itself and other solvents. The censitivity of the method is (in mg/ml based on the
oxide): for neodymium, 0.03; holmium and erbium, 0.04; praseodymium, 0.0&, and sama-
riun, 0.18 for a cell length of 2 cm. Orig. art. has: 10 figures, 4 tables.

UTH REF: 004

SUB CODE: 07/ SUBM DATE: 11lJunb4/ ORIG REF: 006/
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AUTHORS : Poluektov, N. 3.,

The present state of
and ocesium

TITLE:

fleferativnyy zhurna

(
AN SSSR, 1961,

PERIODICAL:
37-56)

TEXT: A review de
sgparation and determination.

Complete translation)

[Abstracter's note:
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AUTHORS Poluektov, N, 3., Mishchenko, V. T,
TITLE: The present state of the analytical chemistry of strontium

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 11, abstraot 1KT3
(V sb, "Metody opredeleniya 1 analiza redk. elementov”. Mosocow,
AN 8SSR, 1961, 108-127)

TEXT: Thie review contains information on: Qualitative reactions on Sr,
Mathods of separasion and determination, Flame-photometric deterwmination in
minerals, oves and rooks. Chemico-spectral determination of admixtures in Sr and
Ba. Flamevphotometrio determination of Ca in salts of Sr. Yhere are 275
peferenges. . '

B. Melent'yev b///
[Abstracter's note: Oomplete translation] : :
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Tfficient groups ~f bvorehcles in aject-ic rotary 1r11.1ng{inrfx210iafory
workings, Uch. zap. 3AIGIMSs nc,7:233-239 '62, MIRA 17:2)

1. Sredneaziatskiy nauchno—lea.e10vatel'skly institu” geticpil L omine-
ral'nogo syr'ye, Tashkent,
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ROROVINA, T.V.; MISHCHENKO, V.V.; YALOVLEVA, 1.A.

Some clinical and anatomical comparisons in rhoumatic fever,
Zdravookhranenie 3 no., 5:5-9 5-0 '€0. (MIFA 13:10

l. Iz kafedr gospital'noy terapii (zav.- prof. M,A. Polyukhov)
i patologicheskoy anatomii (zav, - dotsent V,kh, Anestiadi)
Kishinevskogo meditsinskogo instituta.

(RHEUMATIC FEVZR)
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FOLYUKHOV, M.A.; MISHCHENKC, V.V, ; BALAKHNICEEVA, T., rode; TEL'FIS, V
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(Erucellosis in the Voldavian C.5.it.; a short ersay on 1 cuiinisal

aspects, treatment and prevertion] Brutsellez v Moldavakol SGi:

kratkii ocherk kliniki, lecheniia i profilaktiki. Kishirev, K;rtia

roldovenisske, 1961, 86 . HILA 1
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Aerosol immunization with dry powder vaccines and anatoxins,
Report No,10: Clinical study of postvaccinal reactions to
gerosol immunization with dry brucellosis vaccine. Zhur,
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ACC NRi AP7004748 ~ SOURCE CODE: UR/0413/67/000/001/0039/0039
INVENTOR: Gvozdev, V. D.; Mishchenko, V. Z.
I ORG: none

TITLE: Simulator of aircraft bumping. Class 21, No. 189920

SOURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 1, 1967, 39

TOPIC TAGS: aircraft control equipment, automatic control, aircraft automatic pilot,
vibration simulation

; ABSTRACT: An Author Certificate has been issued for a simulator of aircraft bumping
which contains a white noise generator, operational magnetic amplifiers, a step-by-

step selector, comparator units, and an automatic pilot. To test the aircraft with

the automatic pilot, and to evaluate the performance of the automatic control system

directly on board the aircraft, operational magnetic amplifiers are connected in

| series to the output of the white noise generator. One of these amplifiers i8 loaded

with the step-bystep selector, to the contacts of which a set of resistors is connected,
linking the output of the emplifier with the input of the sutomatic pilot through the _
comparator units; to these autopilot pickups are also connected. [Jr]

‘| SUB CODE: 01/ SUBM DATE: 295ep65/
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‘ACE NR AP1005691 A) GOURCE GODE: UR/0L13/67/000/002/0160/0160

INVENTOR: Matveyev, V. N.; Gvozdev, V. D.; Mishchenko, V. z.
'ORG: HNone

TITLE: A device for simulating "buffeting” on an airplane. Class 62, No. 190801

SOURCE: lzobreteniya, promyshlennyye obraztey, tovarnyye znaki, no. 2, 1967, 160
lTOPIC TAGS: aircraft test, aircraft simulator, automatic control equipment

ABSTRACT: This Author's Certificate introduces a device for simulating "buffeting"

on an airplane. The installation includes a unit vhich simulates variation in the

motion parameters of an aircraft without a control system during flights in "rcugh

air”. Thie unit consists of a “white" noise generator, adders and filters. The in-
stallntion also incorporates a system for automatic control of the alrcraft with an
‘lautopilot, computer units and pickups."The device is designed for approximately
'levaluating the operation of a system for automstic control of an aircraft under actual
"buffeting" conditions. The filters {n the simulation unit are connected through the
‘adders to the input of the autopilot together with the pickups in the system for auto- ' __
Fatic control of the aircraft. -

rsun CODE: | 09}_0 SUBM DATE: 11Jan65

|
upc: 629,13,01/.06

/
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| TITLE: Measurement of the density of the radiation spectrum of a pulsed source in

. the far ultraviolet region v, ¢ 2|

{souncs: Zhurnal prikladnoy spektroskopit, v. 2, no. 6, 1965, 546-549
' TOPIC TAGS: UV spectroscopy, emission Spectrum, flash lemp

" ABSTRACT: This 1s a continuation of earlier work by the authors (PIE No. 2,
i 1965) on measurements of the spectrum below 100 nm, where the radiation from a

»

' pulsed gource with repetition frequency 50 cps and duration 2--3 ygec wag described.
' The original apparatus employed an FEU-29 Photooultiplier with a luminescent sodium

SUppPly. The peak voltmeter circuit is briefly described and a
" trum in the 90--20 my region is given. The described circuit

! Card 1/2“ e
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‘ | ACCESSION NR:  APSOLTAGs o

and & resolution of 0.0l nmm over the entire region of the spectrum. orig. art.
has: 2 figures and 3 formulas.

ASSOCIATION: ' none
' SUBMITTED: 03Sepbh ENCL: 00 SUB CODBi  OP
| NR REF BOV: 002 ~© omiER: 002
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ACC NR3 AP6010451 gOURCE OODE: un/o;68/66/oo~/005/oz67/0269

AUTHORS! Kulikov, 8. A.j Startsev, 0. P.

ORG: none - : 51

 TLITLES cathodoluminescent receiver of the open'type for short n&e
\ultravlole t radiation . .

! .
'SOURCE: Zhurnal prikladnoy gpektroskopli, V- 4, no. 3, 1966, 267-269

TOPIC TAGS: oathodolumineecence.' uv radiation, uv receiver,
electron multiplier, secondary alectron emission, 1uminophor,
quantum yield ae

\)

e
ABSTRACT: The authors describe & radilation receliver which begins to .

operate stably at pressures 1 N/m2 at relatively lov supply voltage,
of the order of 600 V. At 200 V its sensitivity becomes equivalent |
iplier of the open type. The re=:
electronic conversion of 1ight,
incident on the cathode knocks out
elec ‘ 00 by an immersion objective onto a_ ocathode

Card RV I - gpOt  621,383.4
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1. Diagram of radiation receiver.
-- Brass cylinder, 2 -- focusing rod,
- 3 -- control electrode, 4 -- focusing
. diaphragm, 5. =- anode, 6 -- cathode, 7 --
" 1ight pipe, 8:-- cathode luminophor, 9 =<,
: phmnmupnor; 110 +«~high, R

;
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of the n sphere 5™, AlekSndrov [ Mot Shormk NS 2163),
161 232 (1047), these Rev 9. 456 and Koaplan ('lv.mq
Amer Math Sac 62. 148 171 (1947), these Kev 9, 156]
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by projection ¢ yeles with compact famers The o -tven
has been rased I both Aleksandrov and Kaphin as 0
whether or not Drl and ASE are always wwomerpha Dhe
author shows that they are not alwava womorphie he
exhilnts a ample example 10 5 wath 20 and A -0
An example 18 also exhibited of a aubsrt A of ST whuh

agan in the notatior of Alekaandrov, a tur'f, 1) ow t but
whoee complement s not s (10} wt ol M
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s USSR
- Periodic uolutionl of mtcm of dutcmthl cqmtiou near the
~ points of discontinuify

Dok, AN §3SR 102/5, 889-891, June 11, 1955

" A'periodic solution is sought for g system of differential
cqg:tions of the following tymax oi ( l,j), ja¢ (s, glvhere the (3

' 48 @ smell positive parameter, The 3g found neer the pointe
of zisaontiﬁouity and is given up to O(E) prccuiou. A method of de~
tomining the period T is presented, Two USSR references (1947-1951).

The Lcad of Se., USSR, V., A, Steklov Institute of Mathematicel Scs.
- April 1, 1955
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Call Nr: 1108825
Transactlons of the Third All-union Mathematical Congress b(Cont
Jan s S Toudy e VL DL et Hp*s., [zaa° L 577 AN ool Must oW, o
Lyashnhenko N. Ya. (Moscow). Froblems Concerning Stability
of Solutions of the System of Ordinary Differential
Equations, 223-224

Mitropol'skly, Yu. A. (Kiyev). Non-statlonary Processes

in Non-linear Osclllating Systems. 224
-

Mention 18 made of Krylov and Bogolyubov.

Miahchenko, Ye. F, (Moscow) and Pontyagin, L. S. (Moscow).

Periodic SqutIon of the Systems of Differential Equations
Wi*h Small Farameters at the Derivatives. 224

Moseyenkov, B. 1. (Kiyev). Transverse Osclllations of
Double Rigidity Rods Under Trmnsient Rotation Conditlons. 024-225

Mention 1s made of Krylov, N. M. and Bogolyubov, N. N.

Tolmachev, V. V. (Moscow). Distribution Functions With Time
Correlation in the Statistical Mechanlics of Classic Systems, 525-226
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PONTRYAGIN, L.S.; WISHCHRMEU. JauKe..

Pavel Sergeevich Aleksandrov; on the occasion of the 60th anni-
versary of his birth and the 40th anniversary of his sclentiflc
activities. Usp.mat.nauk 11 no.4:183-192 J1l-Ag '56. (MLBRA 9:11)
(Aleksandrov, Pavel Seryeevich, 1896-)
(Bibliography--Mathematics)
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AUTHOR: Mishchenkos &-p. ant Poutryagin, L.S Corresponding 20 120 5-10/67
Meaber of the Academy ;f Sciences of the U3SEH

TITLE: The Proof of Certain Asymptotic Pormulas for the Solutiona of
D fferential Equations With a Small Parameter (Dokasstei 'stvo
nekotorykh asimptoticheskikh fcrmul dlya reshenty differentsial 'nykrh
uravnenly & malym parazetron)

PERIODICAL: Doklady Aksdez!: nauk 338R. 1958 Vol <20, Br 5. pp 967-969 (USSR

ABSTRACT: In [Ref 2] Pontryagin cal:u.a*ed *he formal asyaptctic expansions
of the solutions f the system

& . 1 A}
Sx - fi(,x r Y
(v) oy - gl <y D

(1=t k)=

ot
"‘d
expansions were essential.y a plied in /Re{ 1} and in the
joining paper of Mishchecnko Ref 2] In the present paper 1t
is proved that these formal expansions really approximate the
solutions of ‘1) with the given exactness. The proof consists

in the neighborbocd .f a point for which det “

l- J These
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D.fferential Bquations With a Sma . Paramater

“n the construztiop f a8 “*ebe™ i e. of a narrce clessd
neighborkood of ctpe ‘~rma’ approximatior The diamater of the

. a
tube tends *u 2erc wicb 8, 0. It 4s proved tha* for initial
78lubs 1nefce of the tutws the solution also runs ine:de of the

tube
There are 3 Sov.et referecn.ses
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AUTHORS: Aleksandrov, P.J., Misncherko, Ye.F. SOV, i- s

TITLE:s Lev Semenovich Pontry;élﬁ-(dn the Occasion of his 50-th
Birthday)

PERIODICAL: Uspekhi matematicheskikh nauk,1959,Vol 14,Nr D
pp 195 - 202 ("unR)

ABSTRACT: The authors appreciate the 4i1stins/~ished merits of I.. .
Pontryagin and give a short biography of him. Pontryagin wae
born in 1908, matriculation in 1925 in 4oscow; he was a
follower of P.S. Aleakeandrov. The first paper 3f Pon‘ryawin
was published in 1927.
The authors mention A.N. Kolmogorov, G.V. Tolstova, V.F.
Bokshteyn, V.G. Boltyanskiy, M.U. Postnikov, i.A Andronov,
R.V. Gamkrelidze, Ye.F. Mishchenko.
A 1list of the publications from 1927 to 1953 with 79 titles
and a photograph: of Pontryagin are given.
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AUTHORSs » Pontryagin, 1.5, S0v/38-25-5.2/8
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TITLE: Séub Asymptotie Estimations for the Solutions of
Equations with Small Parametor in the Derivativaeg

PERIODICAL: Igveatiya Akademii pauj 3SSR, Seriya @atematicheska a, 19089,
Vol 23, mr s, PP 643 - €60 (Ussng

ABSTRACT, In /"Ref 1 ] there were obtained formal asymptotie expansions
for the sofutions of

-1 1,1 k 1 1
6! -f(! .--va’!"",)

(1) (1 = 1,...,k;

i‘j - gJ(xlv---lxk,.Y’v---v.Yl)

in the neighborhood of the points 1n which det U
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The Proof of Some Asymptotic Estimations for the 50V/38-23-5-2,8
Solutions of Differential Equations With Small Parameter in the Dert-

vatives
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(3) 957_%15411,917-514_._11?*1 Pte2,
e’ P(,9) dE R CIR)) 1=,
By means of a Lyapunov function the authors show that, if the
initiel point of a solution of (3) 11es in a certain small

neighborhood U of the formal solution, the eolution does neot
leave thie netghborhood, the radius of which tends to zero

. for £ — 0.
There are 3 Soviet references.

March 11, 1959
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AL » Vighchenro, fe.¥., rtnrtryagir, . .,d-alen 2iar

TITLE:s “ne Statistical Froblem on rtimum Co-*rsl
TSHITCDICALt Doklady Akademii naub C 1% T R I R

ABIUTHRACT The point z is called contrniled,
by : n

1) ‘ ceegZ 41}, iel,...,n, where 1 o8

trol parameter. The poirnt . is callnd ranrdoy~, 18 e diatri-
pution of the probabilities nf i*s rossible posjitisra natis-
fies the first differential ejua®i ~ 28 L N Kolmayrrow
Z Ref 1/1a N 3?
(2) §§+ a Vix,6 B

dx Ix”
If the initial positions ¢f z and o are kr wrn,

P

bybility that z meats the neighborteod 3 of v

aprtain time interval t < 9.(t.1 g n funr*innal »f *: en-
0

trol 1/t). The control ult) is den ted as ~rtimum, 17 'ran

functional at*ains an extreme value. ‘he :1ratlem nf atiTur

control can te solved, if *he functinna. 1s krown. In e
7
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~ oo loa_eoa_zli 7
‘re 3tatistical Protlem on Cptinmum Zoantrol T57,2C-120-1
preasent paper the authers show that, :f z:z {3 a agphare

with ‘ne ralius €, the mnin term af v fanctional haw
the form

-2 \
(4) 6r \Vu{xosut [}

‘ i ; gt
shere 7 .3 the position of . in the mcment G . ne sathors

Lo . . ) -~ ] .- £ vy
give the -.tllines ¢7 a scuneme for the calcula®l- r s re
main “erm without rroof. . e e
~here are ’ references, * nf wnich is ~oviel, Amers ty
and 1 rrercnh

i ¥l i teri Y.A.0taeklova Al
A. _OIATI NiMatema‘ticheskiy inatitut .Teni V.A klo

~
e
2

Mathematiza: Institu‘e iment Y.A.Ctexlov AT TG

~. -
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Lev Semenovich, Vladimir Grigor
h Gamkrelidze, and Yevgeniy

rontryagin,
Yo larianovic

a optimal'nykh
Fizmatgiz, 1961.

Matamaticheska
Processes)

ya teoriy
Moscow,

391 p.

Ed.: N. Kn. Rozov; Tech. Ed.: K. F. Brudno.

tended for speciall
ol processes.

PURFOSL -
vheory of opt

This bock 1is in
imum contr

COVERAGE
of optimum cO
3;ome data obta
-alled "Principle of Maximum"
number of variational problems of n
mization of controlled proceases.
compared with Bellman's principle o
on optimum processes {s studied on
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tion of results on the theory
authors during the years 1956-19¢t%
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Mathemstical Theory (Cont,) LV, 588,

of Maximum. No personalities are mentioned. There are 28 references. .
Scviet, 4 English, and 1 German.

TABLE OF CONTENTS ¢
Introductton

The I. Principle of Maximum
- Permissible controls
Statement, of basic problem
Principle of maximum
Diacussion of principle of maximum
Examples. Problems of syntheais
Prob'em regarding nonfixed ends and conditions of transveraality
Principle of maximum for nonautonomous systens
Problems with fixed time
felationship between prfanipled maximum and method of dynamic
prugramming
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AUTHORS: Boltyanskiy, v.G., Gamkrelidze, R.V., mishchenxo, Ye.
F., and Pontryagin, L.S. (USSK) : :

——

TITLE: principie of maximum in the theoTy of optimal
processes

SOURCE: IFAC, 18t Longresss Moscow 1960. Teoriya diskretnykh,
optimal‘nykh i samonaetraivayusnikhsya gistem.
Trudy, V. 2 1961, 457 < 470

TEXT: 1 lem 18 formulated, as wel. as the
pagic results obtained by the authors. ‘The n-dimensiznal phaBé-
space X% ig considered, and the controiled object (plant) 18 18- bx

cribed by the vector equation
n .
¥ = f\x, uj, I:(fle e ) (Z)

.8 the class of allowed controilers 1is8 defined as the clase of ple-
cewige linear functions u(t); tl = T f:tz. The optimum rooiem 18

formulated as 1ollows: fhe Two polnts Sl, Eb are given in XI; 11
Cara 1/6
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Principle of maximum in the theory .:. D290/ 0302

18 rejuired to choose, amony the allowed contrniiers, a control.er
u{t). 80 that the corresponding trajectory x{t) of kq. 12i, defined
on the entire interval t. = 1 <1t,, connects the ;oints ® ; &,

\x(tl) = 51' x(t2) = E2)i and the integra.
t2

t
i

fo(x{t); u{t;)dt o {x

is minimized. Any allowed contro.ler which satisfies the above coOn-
ditions, is called the optimal controiler, and the corresponding
itrajectory -- optimal trajectory. Depending on the choice of ihe
function fO9(x, u) integral () may represent the tiwe elapsed, the
ruel, energy, etc. spent during the process. Tne necessary condi-
tions which any optimal control.er and 1ts corresponding trajectu-
ry eatisfies,; are expressed by the 1ollowing oasic theurem ., Cux-
ijea the principle of maxipuw. Preliminarily,; the vector x of 'n

+ i)-aimensjonal space Xb+: 18 introduced, as well as the covaril-
ant vector % and the scalar functl-u

vara 2/6
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Principle of waximum in the theory .- pe9u/ L3

n

H(’Vo Xy u) = Zwafa(xo “) .
a=

ne
Thereupon the Hamiltonian systen of equatio
A {M 4 = 0, oo
&t = —~ ’ ’
rJPi
aH (v

=

Xy U
i

\\} 3 i

d%
18 set up. The notation

M(%, x) = 8up H(S, x, u)
ufid

. Let u(t) be the optimum
rinciple of maximum). prime.
is used. Theogei(t)(g_ thepcorreepondlng'Optimum ir%gegtor%e foind
%ontrz)lxte;oirzler‘o, covarient, continuous tunction ¥\
nen
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80 that the coordinates xl and x° satisfy on the interval tl
t2 the Hamiltonian system

X : ?zl { $'_'_' ,_u.) l
' dq, |

()H(\E, 1, u) ‘

b= dr'

~

and the condition of maximum
H(W(t), x(t), u(t)) = k(F(t), x(t)); (8)

thereby M, x £ 0, and 4 = const <« 0. It 18 noted that the princ;-
ple of maximum hoids also under more ;eneral assumptions tlan abtna
Under certain conditions, the provolem 1s equivalent to Lagranget's
problem of varintional calculus, whereby the principle of maxipun
coincides with welerstrass's criterion. The basic difference het -
ween both formulations consists in the arbitrariness of the get ©
(of the values of u) in the cnse of the principie of maximum. ¢
optimum problem for the case of limited phase coordinates menans

Card 4/6
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Principle of maximum in the theory ... D298,/D302

that only such allowed controilers can be chosen, for which the
corresponding phase trajectory of (2) belongs entirely to a fixed,
closed region ¢ of n-dimensional phase space XI. In this cuse the
functional (3) is minimized. Further, a theorem 1s formuiate*® for
optimal trajectories which i1ie at the boundaries of <he region G,
In order to uniquely determine the optimun trajectory, a further
condition has to be satisfied oy the vrajectory wher. it passes from
the intenor of G to its boundary; this conaition is called discon-
tinuity (jump) condition (as the covariant funct.on % may undergo

a discontinuity). Points of the boundary g(x) = 0, which satisfy
certaln conditions, ~re called point of contiguity (iunction). A /(
theorem 18 formuiatea which relates the discontinuity conditi ns to
the points of contiguity. Further, a statistical problem :s s‘ated
The significance, for optimization theory, of the obtained result,
has yet to pe ascertained. It 18 noted, that 1t led already o the
8 iution of a new problem "emall purameter” for parabolic eq .ntions.
rhe phase-coordinates are denoted ty z. In atdition, the p int J
with prooabi.ity aistribution in the space R, 18 congiiered [t 1s
requirea to select the controiler u(t) of z 8o that the runctinal

tara 5,’o
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® ,,
ChR(T t'lyu'\x_ J.0t) jdr (1e

, 71

o
18 minimized. ‘rhe author obtained an effective formu.a for Taizala-
ting the prooabliity tuncti-n % . A discuss:on fotlowed, A.l. Lur'-
ye 'UUSR), Sun-Teyan  (Peop.e's Repubiic of China) wer. taking
fart. lhere are io references: .4 Soviet-bloc and 4 non-soviev-pluc
the references to the tnglish- langunge publicatl ns read as follows:
R.£. Bellman, ¢.I. vlicksoer, 0,A. Uross, Some aspects of the wa-

thematical theory of control provesses. U 5.A1r Force Projes:. AN .
RAND Corpcration, California, .v958; ¢.P La Saile, Time optima.
contro. systems. proc. Nat. Ac. S5ci., v 4%, no. 4, L4588, 5 T _ 77
D.w. Bushaw, Expecrimenta. towlng tank. oteverr .nsti‘ute of .erhrne -
198y, mepcrt N 469, Hoboken, N.Y., 1G53
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- 111/C444
AUTHORS: Mi1ishcnengo, Ye. F., Puntr,jadin, L. S.
TITLE® On a stutistical problem of optimal controi

PERIODICAL: Akademiya nauk 33SR., lzvestiya, Seriya matematicheskaya,
V'?c)' no.4, 19611 477'498

TuXT The mution of the ~ontrolled point 2z :in t1e pnBse
K -f the variables 21, .. .,2z0, be representrd by

. 1 1 1 1 r.

P ol RS B e I L o= 1,000, 1)
where u = (u',...,ur) Ls the cwntroliing parameter.

The motion o! the polnt Je R be s Markov process. The
,robability density of the fact that the point R, being in the poai-
*-on x at tne noment G, takes tne position ¥y at the moment T, be
oG x, 8 y). As a function of @ and X, plor, x, T, y) forms the
fundamental solution of the A. N. Kolmogorov equation

20 + al‘j 92 + 1 gp =
20 (G, x) 5:;%;3 v (G, x) 3 ) {2)

One supposes that: the right nands -1 {1) are continuous 1n all va-

card '/l
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On a statistical problem... s/u18 61/045/304,/301/LU§
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riatles and continucusly Lifferentiatle #1th respect 0 z4....,zr';
tre al‘)(G, x), bl(G‘. x), 3.0 = '.4...,n BT defined and c.ntina
oug forJ >0 and art:trary x6 Ry al. eigenvalues of the matrix

\\al‘)(j x) || have a positive upper and lower vound for tnese va-
lues of the argumentsj p} (G, x) do not lncrease wi1th | x|\ faster

than e‘x‘.

Let a certain gmall neighborhood i of z (e. g.a 8Spnere with radii

7)) move with z. Let h{t) te a non-negative fanction hit) € 1, de-
fined on tne whoie t - aX18. Let Q’u(G'. x, T) be the probabraity
the fa-t tnat lne puint , Havirte been i1 the jositicn X ut “Le me
ment (3 meets l:ne rieign.orncsd 2; Lt 2z 1n tne time Lnterva. G

“an snitial josition 2/ G) ve iven)
Prot.em Determine il tj such tnal tre functional

I = fn\s),‘)—-‘)s-['.}’u(ﬁ’, X, 5)]ds
o)

LY

2/L+
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attains a maximum. The control u(t)
ing z(t) are called optimal.
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thus defined and the correspond -
Thus the problem leads 1o the maximum

prlncxple which often has been considered by Pontryagin and others

1f (7) 18 known as 8 fanctional of u(t) and 2(t).

is considered 1in this paper

Let lt ) ln

be tne e.genva.des

c-1x tO p atd “; let 3 (% T 7) =

The fo.lowing final resait is

N (R L

This last protlem
ctainedt

I T R B

27 G,

N

' 8. .
=—————————Et>xp{-— -
uT <3)]‘

Wi b

Le’ |x Z(G\\ > r KeooreoroL RS 4 A
7

pendant 1ron £

Then W& . x, T) = g e [\f: G x,T)
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KOLMOGOROV, A.N., akademik; MISHCHENKO, Ye.F.; PONTRYAGIN, L.S., akadenik

Probability problem of optimum control. Dokl.aN 8SSR  LLS
no.51993-995 '62, (MIRA 15:3,

1. Matematicheskiy institut im. V.A.Steklova AN S3SA.
(Probabilities) (Automatic control)
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: The problem of dtter- i
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SOURCE: Differentsial'nyye uravneniya, v. 2, no. 4, 1966, 439-452
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ABSTRACT: The n-dimensional Euclidean space R™ contains two objecta: a k-dimensional
twice—continuously differentiable manifold M changing its form and position according
~to the M = M_ law, and a Markovian-type random point whose probability density
:p(o, x, T, yg satisflies the Kolmogorov equation
dJd (i 7/
9% 4 i) =72 W ie.x) — =0. (n
do oxt dx/ Jaxt
It is assumed that the n-dimensional ¢ -neighborhood U(M) of M moves together with M.
The author calculates the probability that the random point enters into the neighbor-
hood of U(M) during the time interval o € S < 1. The paper presents in more detall
the results published earlier (F. Mishchenko, DAN SSSR, 159, 2, 266-268, 1964). The
main term of the probability discussed is derived. Orig. art, has: B4 formulas.
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YRGOROV, M.N., prof,, MISHCHENKO, Ye,D,, SYCHEVA, A.N., ERASKOVA, A.M,

Chenotherapy of diabetes mellitus and problems of dietothernpy.
Terap. arkh, 30 no.7:18-25 J1'S8 (MIRA 11:8)

1. Is kliniki lechebnogo pitaniya (sav, - nrof, P.K. Hen'shik.v)
Instituta pitaniya AME SS°RH,
(ANTIDIAIBTICS, therapeutic use,
(Rug))
(DIETS, in var, dis,
dinbetes mellitus (Rus))
(DIABRTBS MELLITUS, therapy
diets (Bus))
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MISHCHENKO, Ye.D.

Use of royel jelly preparstion 'r. the trestmert <f sane cerdio-
vescular disesses. Inform.bi.l.~ mst.molock. no.3t71-7 62,
MIKA 1612)
1. Pervoye terapevticheskoye otdeleniye klinicheskcy bol'nitey
Al 888R - nauchnyy rukovolitel? prof, M.li. Yegorov.
ROYAL JELLY—~THERAPRUTIC USE)
CARDIOVASCULAR SYSTEM-—DISEASES)
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SHUBARIN, Yurly Vanil'yevich; MISHCHBNEKO, Yu.A., dotsent, retsenzent;
SHIFRIN, Yu,.S., dotesnt, retsenzent; TERESHCHENKO, 4.I., dotsent,

otv,red,; BAZILYANSKAYA, I,L,, red,; NIKULINA, K.I,, tekhred.

[(Microwsve antennss) Antenny sverkhvysokikh chnstot, Khsr'kov,
Izd-vo Khar'kovskogo gos.univ,, 1960, 283 p,
(MIRA 14:2)
(Radio, Shortwave—-Antennas)
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AJTHORS: <gi§§phenk9.rYp A., Boress 7o 5 ¥ ., Kazanski/, 7 02 .
pariyskiy. G. B
TITLE: Effect of ionizing radiation on the tatalyji:ic® ani magneti”
properties of titanium ii0xide
PERICDICAL" Kinetlka 1 katailz, V. Z» BC Sk, Lk
TEXT: geveral papers published {n the courseé of the last years studied the
poasibility of changing the catalytic properties of solids unier cra infla-
ence of high-energy radiation Kohn and Tay.or (Refs o 2 cbservel a8
considerable effect of gamma and neutron radiations OnL the ca%aiylic proier
besis (Ref 3. in the igcn.;in B - L

and of catalysts on SiO2

ties of A1205
exchange.
of gamma radiation on catalytic and magne
tic properties were
electron paramagnetic regonance

gpecific gurface of the order '3C TiC.
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rours at 10-5 mm Hg prior tv jrradiati." TV gam L . L3 oaxn bRl
no marked catalytic srojerties at R Tee oWl re onow LTI P S N

60 . . . -

rays of T in vacuo at the temjerature Jf 11quid nitrogen aith 2T T/se
The integral dose was about 1 7 10" T The irradiated gampies showed ro.gh
catalytic activity at the temperature of linquid nitrogen Tre catalytic®
activity was increased by at lanst 3-4 oriers 5>f magnitude Heating cf the
jrradiated samples to o°c congiderably jecreased the catalytic activity

The constant of thLe reaction rate at o 1 hr after thawing was by about tw.
orders of magnitudes smaller than at vya temperature of 1ijuid nitrogen

The Ti0, samples heated 1n vAaCuO at “CC’C showed nv gigna. wnen the »if
gpectrum was taken At the temperature of liquid nitrogen, tre gam; .98
irradiated gave 8 gignal with well-reanlved hyperfine structure. tota. wii'n
400 oersteds, & factor approximately 2 The signal dces not crange 1f the
gample 18 stored at the temperature of liquid nitrogen Short hLweating -
room temperature reduced intenszity and ~ranyad ' e shape Lf the 31gnal

Wren the samples #ere rept for ’ hr at rusm termyerature vie glynnal bRcAnRe
stable This parallelism in the changes «f cataiytic astivity anil @i’ TleTin
ans also ocbeervable in s1liza ge. !Refs 1 c; and Al.(, [Rets . °

;
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8/ /b /foce) el n ) s
Effect of ... B10° /8208

may be concluded therefrom that irradiation gives rise to the fcrmation f
centers (defects, radicale) that cause the increased catalytic activity and
the epr signal. The authors are now studying mcre thoroughly the chanpes of
the err signal and of the catalytic activity in the annealing of Ti0_ samples
and under the action of various gases. References; 1) H. W. Tayler, E H
Kohn, J. Amer. Chem. 3Joc., v 252, 1957y 2) E. H. Kohn, H. W. Taylor, J.
Phys. Chem., 63, 500, 1959, %% E. H. Kohn, H. W. Taylor, J. Phys. Chem , £1,
966, 1953; 4) E. H. Kohn, private communication on the 2nd International
Congress of Catalysis, Paris, July 1960; 5) v B. Kazanskiy, G. B

Pariyskiy, V. V. Voyevodskiy, Dok! na II Vsegoyuznom goveshchanii ;:
radiatsionnoy khimii (2nd All-Union Conference on Radiation Chemistry -,
October, 1960; 6) V. B Kazanskiy, Yu 1 Pecherskaya, Zh. fiz knim , 14,
477, 1960. {Abstracter's note: Complete translation of the original pnper}
There are 6 references; 3 Soviet-bloc and 3 non-Soviet-blo-. The % refer.

7/
ences to English language publications arse given in the text of the abgtra-t

ASSOCIATION: Fiziko-khimicheskiy institut im. L Ya. Karpova (Physiro-
chemical Institute imeni1 L. Ya Karpov)

SUBMITTED: February 15, 1960
Card 3/3
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(petection zones) Lony obnaruz

1963. 94 P- (Radar)
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lar content of the mixture at T7C K and 0.7 axt pressuie. The isotope
oiem' L 1 ww in the course of reaction m’:‘.m by ‘-'“:?m] R
peretar conductivily of the aixture. -Adsorption measurenents vers done st ‘Toom

| teaperature ‘afid 5x1075 to 5 mm pressure. -The absorption in diffuse scattered
ot medured ot room temperature vith n 87k spectrophotomster (see g, 1
bt c-osure) modirisd for this purpose sscording to Ye. I. Kotov ‘Eomk.a; _

192, '1959)« KPR spectrs wére measured vith microvave (sepctro-
irreversibla adsorption

=196C ocgurs ou the very same centers, however ‘sdsorption 1s not
ation but 16 nerely results in veakening of bouds beCeses
e 1 At elavation of temperature the rate of -
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L 1435-66  EWT(m)/EFF(c)/EPF(n)-2/T GO/RM

_ UACCESSION NR:  APS020983 UR/0195/65/006/00k/0625/0633
X W{,é & 541.183:546.11 # 1.1543(%

X . S
_w,; AUTHOR: Pariyskiy, G. B.: Mishchenko, Yu. A.; Kezanskiy, V. B. “'é

TITIE: Nature of surface radiation defects in irradiated silica gel. I. Mechanism
of hydrogen adsorption .‘N‘c,} 11,55

SDURCE: Kinetiln i katallz, v. 6, no. &, 1965, 625-633

TOPIC TAGS: radiation defect, silica gel, aluminum impurity, radiation damage,
hydrogen adsorption, color center, acid center

ABSTRACT: The irradiation of silica gel markedly affects its adsorptional and
catalytic properties, since, owing to its highly developed surface, the proportion
of surface defects in this substance is particularly large. Thus, irradiated
silica gel irreversibly adsorbs hydrogen. The adsorption is accompanied by the
disappearance of the color centers that had formed as a result of {rradiation. Both‘
affects are attributed by Kohn and Taylor (J. Phys. Chem. Ve 63, 966, 1959; v. 66, |
1017, 1962; J. of Catalysis v. 2, 208, 1963; Nature v. 184, 630, 1959) to the pre-
gence of aluminum impurities in the specimens; they have not, however, been succeas-
ful in establishing the nature of the attendant radiation defects and the mechaniam
of hydrogen edsorption. Therefore, to elucidate these queations, the present ar-

!
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ticle describes their investigation by adsorptional, optical, and rediospectro-
scopic methods. Three varieties of silica gel, each obtained by a different method,
and having a different content of impurities, were investigated. The first, k-9, i
was obtained by hydrolysis of a 8iCl, solution and had a surface area of TOO50 t
mn?/g. The two other specimens were obtained by adding Hp80 to solutions of sodium
gilicate; the acid was added until a 1N acid solution was obtained, whereupon the '
|

| precipitate was carefully washed to remove the sulfate ion and dried for 4 hr at
1 500°C, The surface area of both specimens, which were tag&ed gilica gels I and II,
0

' was 30050 n?/g. The 's)}ecimena were irradiated with a C y-radiation source
* (doses: 10° to 2.5 x 10 r). Their absorption spectra in reflected light were then
measured with an SF-4 spectrophotometer and their EPR spectra, with an EPR-2 radio-
spectrometer. It was found that ionizing radiation leads to the formation of free
, electrons and vacancies. Part of these electrons way be trapped by the protons of
' the acid centers that had formed as o result of the presence of aluminum impurity,
- thus leading to the formation of hydrogen. At room temperature the astabilization

of H atoms does not occur, and they may react with hydroxyl groups, causing de- e

hydration of the surface. Following departure of the H atom, on the Al atom there |

remains an uncompensated negative charge which may be neutralized wvhen the vacancy .
on the adjacent O atom gets gtabilized. Thus, the color centers forming under the ;. _

' ' i

l

i
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» specimens re-
action of irradiation and due to the presence of Al impurity in the spec
| pregent positively charged vacancies stabilized on the oxygen atoms adjacent to
l: the atoms of Al impurity. These defects are centers of irreversible adsorption of
| hydrogen. "The authors wish to express their sincere gratitude to G. K. Boresko;xg.g{—
for his interest in this project and discussion of the findings.” Orig. art. [16i
T figures, ) table.

ASSOCTATION: , Institut khimicheskoy fiziki AN 5S8R (Institute of Chemical Physics,
AN 553R) )69 | |
SUBMITTED: 1TFebbh ENCL: 00 gUB CODE: SS, NP
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ACCESSXON m'mgsoz&'l ’ SOURCE CODE: UR/0195/65/0061005/081.2/C2&6

’ AUTHOR: ﬂ;ahchenko’ Yu.. A.} Boreskov, G. K.
b i s e~y

 ORG: Physicochemical Institute im, L. Ya. Karpov (Fiziko-khimicheskiy institu

» TITLE: Nature of surface mgmm_mﬁﬂn irradiated silica gel. Part 2.

{ Catalytic properties of irradiated silica el and isotope exchange reactions be-
" tween hydrogen and deuterium Y]

' SOURCE: Kinetika i kataliz, v. 6, no. 5, 1965, 8i2-848

TOPIC TAGS: silica gel, color center, deuterium, hydrogen, gas adsorption, EPR
. 8pectrum, gamma irradiation, irradiation effect

. ABSTRACT: An attempt is made to establish the nature of the active centers responsible

~ for the catalytic activity of irradiated silica gel in the reaction of isotope exchange between -
hydrogen and deuterium under static conditions. Various types of silica gel samples were
activated by heating in air at temperatures up to 600C, and then irradiated with Co60 Y-rays
at -196C. The catalytic activity of silica gel is shown to depend strongly on its content of

* aluminum impurities and on the conditions of activation and irradiation. Symbatic changes
Card 1/2 UDC; Sbh1l.15'.12h_
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"in catalytic activity are also observed with changes in hydrogen adsorption capacity, |
intensity of the sextet signal in ESR spectra, and annealing in vacuum and hydrogen. Itis
concluded that the color centers obaerved in optical and ESR spectra and due to the presence .
of aluminum atoms participate not only ‘in the adsorption of hydrogen, but also in the reac- i
tion of catalytic exchange between hzdrogen and deuterium, Orig, art, has: 4 figures, 6 .

: tables, and 1formula, 27 '»7 (o8],
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