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AUTHORS ‘ poddubnyy, L. 18:s Erenburg, Ye. Goy Chernové-IVahova, Ye. “Pay.
: Kartasheva, G« G- oA : ’ ’

- QITLEs — The effect of the association of polybutadiene macromolecules
: ' jn different solvents c

7 PERIODICAL: Akademiya nauk SSSR.'; Doklady, V- 148, no. 2, 1963, 384-3817

PEXT: The sizes of macromolecules of highly branched potassiud putadiene x/
. »ubber and of linear cis-polybutadiene (the latter being prepared in the \/
;.  presenceé of a complex catalyst)_were investigqtéd using a light-scatteriﬂg
method. Both in golvents with nearly ideal thermodynamic properties and in
relatively good golvents aggregation of the digsolved macromolecu
observed. The molecular weights E; and the mean=-square radii of the polymeT

clusters were determined with the polarization nephelometer and a photo-_
metric device described by V. N. ravetkov et al. (ZhETF, V- 26, 245 (1954))-

In addition, the numb er-average: molecular weighta in were determined ®Y

the osmotic pressure method and the characteristi'c viscosities were messured
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- . PRESENTED: September 18, 1962, by V. A. Kargin, Academician
SUBMITTED: Augu_st 26, 19'62

. Table 1. Size and molecular weight of ‘_pota'ss’ium butadiene rubber macro-
. molecules at different'tempe:pturqs. . @ : : - ’ .

Leéehd:v (1) Number of the fraction; (2) Temperature, °¢; (3) M'-1O5 o g{ .
(without regard to agymmetTy); (4) 4;'-10'21- (¢' = Flory's constant). :
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AUTHOR 1 Poddubnyy, I.Ya., Hel'aon, I.V., and Zdolotarova, R.V.
. '—,—_..—-__-——WW . [2
TITLE:  ‘ Spectrophotometric method of determination of impurities

of divinylacetylene in vinyvlscetylene

SOURCE: Leningrad. Vsesoyuznyy nauchno-issledovatel'skiy institut
sinteticheskogo kauchuka. Flziko-khimicheskiye metody
-analiza 1 issledovaniya produktov prolzvodstva sinteti-
cheskogo kauchuka. Lonlngrad, 1961. 73-87

TEXT: The purpose of this work was to dovelop a noew, more sonaitive
mothod of detection cf impurities of vinyldcetylene, becmause the )
presence of even 0.05% of divinylacetylene -affects the ouality of /
synthetlc rubber. The method used was that of spectrophotometric \
analysis in the ultraviolet reglion of the spectrum. Spactrophoto-
meter CP -4 (SI-4) was used with quartz optical elements deslgned

for work in the 220-1100mu reglion. Both divinylacetylene and vinyl-

- poetylene were nnalyzod as solutions in aloohol. The selected maxi-

mum was 265.6mm. It has baen proved that other impurlties present
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Spoctrophotometric method...

in Industrial vinylacetylene, such as acetylene, acataldehyde, vinyl
chloride and xylene do not interfere with the analysis, so that a

blnary mixture vinylacetylena-divinyl-acetylene can be used for re-
search works Thilckness of ‘the cuvettes used was such that the optic- /
al donslty of the solution varied between 0.3 and 0.7. These ra- ~
sults ollow strictly the Bouguer-lambert-Beer law. The above de-
scribed method-bhas been checked in industrial conditions on a large
number of samples with ‘satisfactory results, There are 4 figures

and 1 table,

L
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AuBHORS: _Posdubnyy, I Ya. and kvor'yenov, S V-

ETITLE=' Vulcanization of siloxane rubbers'under the action of r
-+ radiation . -
A  :$0URCE: Trudy II'Vsesoyuznogo;soveshchani&é po radiatsionnoy khi- -
IR mii. Bd. by L. S. Polak. Moscow, lzd-vo AN SSSR, 1962,

T ' 563-568 o o

© .PEXT: The present work was aimed at the production of vulcanized
giloxane rubbers ( olydimethylsiloxane (KT (SKT) and polyvinylme-
- thylsiloxane CKTH ?SKTV))’possessing high thermal and temperature N
- .gtability, improving their’physico-chemical properties by suitable |///
“additives. Vulcanization was carried out»under’g’irradiation (0.28 - ~
0.72 r/hr) in the usual manner. Tensile gtrength and relative elon-
gation of both rubbers could be increased by €8, replacing Zn0,
in a mixture containing 50 parts by weight of powdered silica gel,

with Fe203 or Zr02, or by pre—refining‘of additives based on silica

7_ge].. Additives of chimney?soot‘increased the'physico-mechanical in-
 card 1/3 ‘ 3 , |
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PODDUBNYY, I.Ya.; ERENBURG, Ye,.G.
_ OO, L.dag

Gharacteriatics of branching of isoprene polymers having a regular
structuro, Vysokom.soed. 4 n0.7:961-967 J1 '62, (MIRA 15:7)

1. Vpeooyuunyy nauchno-ignsledovatol'skly institut sinteticheskogo
kauchuka imeni S.V. Lebedeva.

(Isoprene)
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GENKIN, A.N.; NASONOVA, T.P.; PODDUBNYY, I.Ya,; SHLYAKHTER, R.A.

Molecular weight distribution of low moledular weight thiocols

by the chromatographic fractionation method. Vysokom,soed,
4 1no,7:1088-1002 J1 '62, (MIRA 15:7)

1. Nauchno-issledovatelt!skiy institut sinteticheskogo
kauchuka,

(Guaiacolsulfonic acid) (Chromatographic anslysis)
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PODDUBRYY, 1.Ya.; KARTSEY, V.N.; AVER'YANOV, S.V.; THENKE, Yu.V.:; AVLR'TANOVA,
L.A.; YEVDOKIMOV, V.F.

Vulcanization of polydimethysiloxane rubber subjected to

radiation.
Kauch.i rez. 19 no.9:5-15 S 140,

(MIRA 13:10)

1. Vsesoyuznyy nanhno—issledovatel'skiy institut sinteticheskogo
kauchuka im. S5.V.Lebedeva.

(Siloxéne) (Ganna rays) (Vulcanization)
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BRESLER, S.Ye.; MOSEVITSKIY, M.I.; PODLUBNYY. I.Ya.: .
[Shih Kuan-1] s Mot "ODDUBNYY, I,Ya.; SHI GUAN'-I

'FE_ffect of the structure of the organcalumiinm component

cof.accomplex catalyst on the character of isoprene

polymerization. Vysokom.soed. 3 no0,10:1591-1596 0 161,

. (MIRA 14:9

%-eIn;u‘bitpt ‘vysokamolekulyarnykh soyedineniy AN SSSR i )

sesoyusnyy nauchno-issledovatel ' skiy-institut si

kauchuka imeni S,V, Lebedeva, 7 ont inteticheskogo

(Isoprene) (Polymerization) (Catalysts)
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YEVDOKDMOV, V.F.; PODDUBNYY, I.Ya.; KUZIN, I.A,

Titanjum and tin tetrachlorides as acce
ptors of radicals in
hydrocarbon swdiolysis, Dokl, AN SSSR 141 no.5:109'7-ll(8)0 D 141,
: ' (MIRA 14:12
}1;1 gauchno-issledovatel'skiy institut sinteticheekogo’katlzéhuka)
- 5.V. Lebedeva, Predstavieno ekademikom S.S. Medvedevym,
(Radicals (Chemistry)) (Radiation)
(Chlorides)
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/081 62/000/001/065/067 IR
B119/B101 : ‘ . o }
AUTHORS Tikhtengol'ts, VY. S., Babikov, 0. 1., Peyzner, A Bey \ - -
: ~ Poddubnyy, 1. Ya., Zolotareva, R. V. & SRRV
© TITLEt - Ultrasonic method for determining the conversion degree b
- during polymerization in emulsion i
S . E ' i
'+ PERIODICALs Referativnyy zhurnal. Khimiya, no. 1, 1962, 535, abstract | g
: L qp230 (Veotn. tekbn. 5 okon. inform. N.-i. in-t tekhn,-ekon.!
1gsled, Gos. kom~ta Sov. Min. S88R po xhimil, no. 10, 1960, s
28) ‘ %
. PEXT: There is a linear relationship between the propagation velocity of% L en -
ultrasonics and the content of dry residue (polymer) in chloroprene and |
: putadiene styrene latexes containing no monomer. The polymeT composition§»i -
e (butédiene/styrene ratio) affects the change of ultrasonic yeloocity with v -
. increasing concentration. The dependence of ultrasonic velocity on the \ : -
conversion degreo of latex is not linears &%t first the velocity changes ; . 28 —
alowly, then it increases rapidly, and drops again toward the end of tﬁa | ; —
. .. . process owing to the presence of monomer. A decrease of ' the monomer - i/(, .
' Ccard 1/2 - R i -
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- 4205 5/138/61/000/012/001/008
15.92Us A051/A126
AUTHORS: Aver'yanov, S.V.; Poddubnyy, I.Ya.; Trenke, Yu.V.; Aver'yanova,
L.A.
TITIE: Vulcanization of methylsiloxane rubber with a low vinyl group con-

tent, under action of Br—emission
PERIODICAL: KXauchuk i rezina, no. 12, 1961, 1 -7

TEXT: An investigation was conducted to determine the conditions for

producing highly heat-resistant radiation vulcanizates of the CKTB (8KTV) rub-

ber. The possibility was studied for producing rubbers of even higher heat-

resistance by introducing compounds into the rubber mix which would increase

the magnitude of the intermolecular action in the system and the effective ten- LX//

sility of the bonds in the vulcanizates, as well as by changing the conditions \

of emission. Laboratory samples of methylvinylsiloxane SKTV-0,07 rubber, with

a molecular weight of 400 - 500 thousand, were investigated. The energy of the
—emission dose was held within the limits of 0.28 to 0.72 Mr/h. A study of

the tensility of the'y-emission vulcanizates of the SKTV-0.07 rubbey filled

with various silica gels and carbon blacks, showed that the introduction of met-

Card 1/3
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als with varying valencies into the silica gel filled rubber mixes increases
the physico-mechanical indices considerably, Preliminary refining of the rub-
ber mixes further increases the physico-mechanical indices. Experiments showed ><
that rubbers, retaining satisfactory tensile and ‘elastic properties, can be
produced from the above-mentioned sample, after thermal aging at a temperature
of 3800C. The additional increase of the heat-resistance in the given rubbers
is achieved by radiation vulcanization in a vacuum and by introducing a halo-
genated polymer into the rubber mixture. In the latter case, vulcanizates are
produced which retain satisfactory tensility and elasticity after short-time
aging at 4000C. A study of the effect of metal compounds of varying valencies
and of the halogenated polymer after introduction into the rubber mix revealed
that the former, being centers of secondary electron radiation, lead to the
formation of more regular vulcanization network and, subsequently, to a further
increase in the heat-resistance Lf the radiation vulcanizates. The SKTV radia-
tion vulcanizates show a characteristic intensified destruction in the initial
period of the thermal aging, which is thought to be connected with the presence
ofla certain n?mber of weak oxygen-containing transverse bonds of the

-C-0-0 - ? - type in the radiation vulcanizates. These bonds, in turn,
1
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are formed through the reaction of oxidation of the molecular chains of the po-
lysiloxanes under the action of irradiation, The radiation vulecanizates of the
SKTV-0.07 rubber were found to exceed corresponding peroxide vuleanizates in
their heat-resistance and thermal stability in a closed system at 200 and 2500C¢
and at increased bressure. The former have a lower residual deformation after
compression at 150 - 2500C and a somewhat higher frost-resistance, There are §
tables, 1 figure and 10 references: 6 Soviet-bloc and 4 non-3oviet-bloc, The
reference to the most recent English~language publication reads as follows: L.
E. St. Pierre, H.A. Dewhurst, J. Phys. Chem., 64, no. 8, 1,060 (1960).

ASSOCTIATION: Vsesoyuznyy nauchno~isiedovatel'skiy institut sinteticheskogo kau-

chuka im. 8.V, Lebedeva (All-uUnion Scientific-Research Institute
of Synthetic Rubber im, S.V. Lebedev) V)(

Card 3/3

CIA-RDP86-00513R001341420008-8"

APPROVED FOR RELEASE: 07/13/2001



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8

R R AT B R MR st f et

. . ’VER‘YA‘\NCVAs L.A.
— . AVER'YANCV, SNay & 5 £
ODDUBNYY, I.Ya.; = . s ulcanizates o =
e th of cross-Linkages in radl??ég!:é\% J1 '6l. (MIRA 1k )
Nature and SLTeBE ] "% 5. AN SSSR 139 no.3
sTysiloxane ru * . inteticheskogo
" chno-iss],edwatel'5kiy 1“531;““‘;:‘( ;nné’s_ Medvedevyme
1. v5es°¥“2n:éyvna‘f,ebedeva, Predstav’ﬁno)akz(ivilcanizatign)
kauchuka ims ve¥e Svnthetic--Testing
s Rubber, oSynihe
(Siloxane) (

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8

R

323).’[ L tems tona oS
5/020/61 /14" Joos {0
B103 Bi10

j ;] / -I) Y 1 Zv - EC
eVJ( f ' J 2o d..lthl A & |
‘ / (' /d. kimO ! B} F y &5 d. i “ o |
? |
.!.Crl es 3 22 - —"j 1TEe

-zt ITE -

[ [ D-’JI‘J. [3. balkihld n pasl we Lra /h a =3 -
2, d
- 9 = { .‘A‘J‘dx OCB.I 8] NS ) .
b.)e Iadel sl1s 0 4 | |

[

poklady:. V- 7

I I‘JRIOD! CAL . A.‘(.auelnl 9& nau | S SSSI[ v I. |
. o d = 9 . - S- “ A d]:c.-.. Ter LY »
TEXP Tlle Iadlo‘ lle‘n] Gal Y “d—u ion (o] ! 1 ul a1~d. 1w |
mn T a.d ti on o 'h =] b ___l 1 vig DL we pRATS th =
a a n2 DOSS] 1 L=
a a 18 '

sation WET d -
mpullas. (1) TaCly

. and (4) SnClA

ane |
’ chen . Spe arvpes

1ymerd
glass &

carbons bg Q?
yion for ini%18
mixtures yere irre (3) oo
3
i - benzenej 4
(2) TiCl,

asseds . e
o we g cenducts O
The solutions : : l:quid ytojL
+a‘ra5110xane“d pAfter removal €%
e v .
led. £
ed and sed

i ; o
jating Lhe.p.
djated 1D

o

-
00

re 4

-
W

5@

- ~ v ~ * 3 "':t;a.tl"‘..s W
: ide TEe cls
and dr.i Ug in v a uo a : O C ho_ su b‘.h.‘ 2 ld v
‘ . - ‘ =] ' | i ¢ L"J e pARASRE]
: 4 2l 1 '3 1E vn nel ab; ;m,r\.eq a8
: : ; . y 3 mmea
| ' U. | p e iwa-r v Lot a3 &aS5a
-;!. ke X w ssums

3 Tatindyd
ver ehlorice and T2
inmetric titrabion S eped was dete s vy ¢ crevs 7
dosimetr¥ -

The yielé of

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



"APPROVED FOR RELEASE 07/13/2001 CIA RDP86 00513R001341420008- 8

1] e TR
1

G Aay
i and i tanra hlorinss
ms taniun and tin

: 28 epn L%
100 =@ The avparath has b; 7 gA
ore V. &Y al., SM
preger: ¥ A ‘?ih;myo
jzlucheniy ra necrgeniches

il g : .
l Y 'f i Y T { ani AN =1
J. A R ’ s
[¢] ie 1 ad. a4t 10 18 OT 11] ar L P El
} i );3 gL & ) ncen ratll nrlT rres
Eb A. 10 sSe Bt ddu \.1 1 ] S10] N ) '. f‘5 { " :
Y0 H\XJU = ( ) 4 ;.11?.: 4 £ -r;‘.
the rRal ‘H« \.‘1

3

-~
g
- &
=l
rn
3¢
1

&2}

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



"APPROVE

OR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8

S

e P

32317 , ,
5/020/61 /" 47 /5C5/C1C/C7 3
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picryl hydrazyl. The intensity of the spectrum increases lirearly with
increasing T1014 concentration. AY the same time. the syistence of the

epr spectrun of the hydrogen aton gtabilized on the gnarts surface was
confirmed SnClp is orecipitated by {rradiation of the mixtures (%) and (4)

G is shown in Fig. 1 (ecurve 1). Since it was shown by K. A

SnCI4
Andrianov, 5. Ye. Yekushkina (Ref. 13: Vysokomolsk. soyed. 7. 10, 1508
(1960)), that the polymerization of octamethyl cyclotetrasiloxane is

effected by SnCl4 at 120-15000 with simulianeous vreaking of the ring, L/*/

this reaction was performed under the effect of ionizing radiation at room
temperature. gimultaneously the polymer formed was chlorinated by reduc-

tion of SnCl4 to Snclga The C1 content in the polymer reached 3 mole-7

with radiation doses of about 30,000,000 r. The molecular weight of the
polymer increases with increasing SnCl4 concentration. The CHA/H2 ratio
in the gases escaping on irradiation of ociamethyl cys otm*trasiloxane
remains constant in & wide range of doses up to 45,000,00C r. Addition of
SnCl, increases the CHi/H2 ratio in this range of doses. Thus, ihe q atom
card 3/5
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Titanium and tin tetrachioride

is more active than the CH, radical

3
irradiatiorn. The following

indice*ted:.

possible

W

2
24

The free

and SnCl

radizals formed acceording te

1,2 TiCl, + E-—>Ticl, + HCl.

4
Morsover, a redistribution of the
relevar$ two-component system, .f
increased. There are 4 figures
Soviet. The three mos% rezen¥
read as followes: H. A. S:hwarz,
H. Dewhurst, J. Chem. Phys., 17,
Jenkinsg, R. Johnst » .
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AUTHORS: Bresler, S. Ye€.: Mosevitskiy, M. I., Poddubnyy, I- Ya-:
shih Kuan-i —_—

TITLE: Effect of the gtructure of the organoaluminum component of a
complex catalyst on the character of isoprene polymerization

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 10, 1961, 1591-1596
PEXT: The authors studied the different catalytic activity of the

polymerization centers in the interaction of {3—'1‘icl3 with Al(iso'c4ﬁ9)3 on
the one hand, and with AlCl(iso—C4H9)2 on the other. They jnvestigated the

polymerization of pure ijsoprene (without a solvent) in the presence of )%\
catalysts with the jnitial components TiCl4 and Al(iso-C4H9)5. In Ref. 7

(vysokomolek. soyed. 3, 820, 1961), the authors had described the methods
of polymerization, the calculation of molecular weights and their distribu-

tion in the polymers- Results are shown in the Table. An exchange reac-

tion on the active center of the growing polymer chain is assumed:
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C1,TiClRAIRP + AlR; —— C1,TiC1RAIR, + R,AlP, where P is a polymer

radical. A new macromolecular starts growing, and the polymer chain with
the Al atom at the end enters into solution. Polymer chains with Al atoms
at the end are also formed in the spontaneous dissociation of the catalyst
complex at the bridge bond. The dependence of the polymerization rate of
isoprene on the composition of the organcaluminum compounds is explained
as a consequence of its direct participation in the polymerization. This
dependence particularly occurs at low temperatures at which the further
reduction of titanium is inhibited by trialkyl aluminum. The different
polymerization rates of isoprene may be a consequence of the different
adsorption capacity of Al(iso—c439)5 and AlCl(iso-C4H9)2 on the gurface of

p—-TiCl3 or of the different electron density of the bonds Al - C in the

system TiCl3 - Ale:
C1s R . * Cl<
LTINS o ‘ -7 ~ /R '
T4 Al (I) and TiCl, - A1C1R, Ti Al (I1), which
~ - N 3 2 ~ - \
NR~ R ~Cc1~- R
 Card 2/4
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—
AUTHORS : Poddubnyy, I. Ya., Aver'yanov, S, V., and Aver'yanova, L. A.

TITLE: Type and stability of crosslinks in radiation vuloanizates
of polysiloxane rubber

PERIODICAL: Akademiya nauk S5SR. Doklady, v. 139, no. 3, 1961, 651-653%

TEXT: The authors had previously established that irradiated vulcanization
of polydimethyl siloxane rubber CKT (SKT. leads to higher thermal 8tability
of the rubber obtained {Kauchuk i rezina,19, no. 9, 5 (1960)). The same "
occurs in the case of polymethyl vinyl siloxane rubber CKTB (SKTV) with a
content of about 0.1 A vinyl groups. The thermal s8tability of wvulcanizates
developed through irradiation may be increased by previous addition of
metal compounds of variable valenoy or Siozn This thermal stability

éxceeds that of peroxide vulcanization. This cannot be explained only by
the presence of especially active radicals, but it is alsgo linked with the
structure of the network of the vuloanizates developed through irradiation,

While )Si—CHz—Sié and %Sl-—Sié— orosslinks are formed during peroxide
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vulcanization of polydimethyl siloxanes, -)Si-CHz—CB?._Sié is to be assumed

as the basic type of ¢rosslinks for radiatien vulcanizates which develop by
recombination of fraa %§S{-—CH3 radicals This difference contributes to

the inorease in thermal stability, both due to higher stability of the
C—C bond ocompared with the 81 —~81{ or §i —¢ bond, and to formation of double
bonds at higher temperatures after the reaction

—‘}Si-CHz—caz—s.t(—»%,Si—cnnca—m(— ,
where no break of crosslinks and no destruction of radiation vulcanizates
occurs. Longer CH, chains may be formed during vulcarization of SKTV
rubber by means of irradiation, Vulcanizates having a more uniform

structure of the network as compared with peroxide vulcanizates are
obtained by irradiation. Similar results were obtained with experiments in

vacuum under prevention of weak crosglinks with oxygen: —C=—0—0—=C—, The

effect of admixed metal compounds with variable valenoy is explained by
formation of centers of 8econdary electron radiation favoring a uniform
structure formation, There are 3 tables and 2 Soviet-bloc references,
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ASSOCIATION: Vsesoyuznyy nauchno-issledovatel 'skiy institut
sinteticheskogo kauchuka im. S. V, Lebedeva (All-Union
Scientific Research Institute of Synthetic Rubber imeni
S. V. Lebedev)

PRESENTED February 15, 1961, by 8. 8. Medvedev, Academician

SUBMITTED: February 8, 1961
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Specific chain limiting mechanism in.,, B110/B216

occurring on deftachment e¢r attachment of the chain to the wall is propor-
tional to the difference between the statistical sums of the free and bound
chain, The number of possible configurations for 2 links is

= y(y - 1)2'2:\: (y - 1)2“1, where y = ecordination number. The configuration
entropy is 5, = kulnvsz- k(z - 1)in(y ~1) (2). The configuration entropy
of a unilaterally bound molecule wag determined at;
S, =k10V2k(z 1) In(y-1) - ks '/2 (7), with 85 -k(3/22) /2 21/2. qne

alkyl or haloalkyl aluminum group at the active end of the chain forms a
bridge bond with energy 10-15 kcal/mole with the titanium halide of the
catalyst. Termination ang disscciation of the catalyst complex occur at
this point. The rate constant is given by: K==(kT/h)°exp[r(AU*-TAS)/kT],
where k =Boltzmann constant, h =Planck constant, AU* = activation energy,
AS = activation entropy. Since the rate constant K1 of termination is

K, = 10° . 104 sec-1, the polymer chain must be repeatedly ruptured during

dissociation. The molecular weight distribution reads:
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Specific chain 14miting.mechanism in... B110/B216
AU M\
_1_( 3M \" "“ﬁ"*(f?rsr. ;
dw - 2 2."?.’”()
_H./'Ti—“ _9_&]_4_ _l‘}‘__‘/l N [ (16)
( 14¢ T’ ('.‘r.r.\l ).

The activation energyisum=RT(3ﬁ§/2nrmo)1/2 (18). A maximum in the

molecular weight distribution curve was found at

7 - l2nztt, (00)2/38 1 (1/72)  (19), S \Z

¥ thus being proportional 1/T21 Isoprene wvas polymerized in pure state

P
(1) and in the form of a 25 % solution (II
in a 25 % solution (1II) in octane. T1014-+A1(iso-C4H9)3 was

butadiene 1
For (I), the ratio TiCl4/monomer wag 1:3000 and for (11)
and (III) 1:800. The molecular weight and molecular weight distribution

of polyisopropylene was measured sedimentometrically in octane, using an
ultracentrifuge with a Svensson optical system and phase_contrast plate at

} in hexane, octane, and benzene;

used as catalyst.
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. 46,000 rpm, corresponding to 150,000 g, that of polybutadiene in a mixiure
of hexane and heptane (1:1) at concentrations between 0.05 and 0.25 %. 6
For polyisoprene in octane -at 20°C, the euthors obtained So =0.0447-}.§0'41

(S°'=aedimentation constant). To exclude interfering mechanismssuch as

transfer and thermel inactivation, polymerization was performed at 20-30°C
with a catalyst stored for several hours at room temperature and having a
component ratio 1e1. The. molecular weight distribution curves for poly-
isopropylene shown in Fig. 1,2 and § show little spread and no lovi-
moleoular fractions. 1In aocordance with Eq. (19), the polymerization tem-
perature jeads to an increased relative spread and lower molecular weightss
The formation of a low-molecular polydisperse polymer (M:!160,000) at 60°C
is due to the socalled wtpermal? factor. ~Free triisobutyl aluminum in the
catalyst may also cause termination. The active centers are regenerated
under the influence of unbound organo-aluminum compounds. The partial
formation of low-molecular components on freshly prepared catalyst is
probably due to the absence of maturation and the unification of active
centers. This phenomenon ig still under study. provided the number of
 monomer units T (e.g. 4) of the groving macromolecule is known, the bond
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energy of the growing macromolecule AT = 2.303[(3.5'109)/(2n-4.68)]1/2
~17,000 cal/mole may be found by inserting the experimental mp values

(e.g- ﬁ5215-105 at 30°C) in (18). Similar relations vere found in the

case of polybutadiene (Fig. 3). There are 3 figures and 7 references:
3 Soviet-bloc and 4 non-Soviet-bloc. The reference to the English-lan-
guage publication reads as follows: Ref. 1: G. Natta, J. Polymer Sci.,

34, 21, 1959.

ASSOCIATICK: Vsesoyuznyy nauchno-issledovatel'skiy institut
sinteticheskogo kauchuka im. S. V. Lebedeva (Al1-Union
Scientific Research Institute of Synthetic Rubber imeni /
S. V. Lebedev). Institut vysokomolekulyarnykh soyedineniy‘ :
AN SSSR (Institute of High lolecular CompQunds AS USSR)

SUBMITTED: December 21, 1960
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AUTHORS: Sokolov, V. N., Poddubnyy, I. Ya., Perekalin, V. V., and
Yevdokimov, V. F.
TITLE: Polymerization of nitroethylene under the action of y-radi-
ation

PERIODICAL: Doklady Akademii nauk SSSR, v. 138, no. 3, 1961, 619-620

TEXT: The suthors devised methods for the industrial production of high-
melecular nitroethylene under the action of y-radiation since in this case
products are obtained which are as pure as the initial monomers. Other
methods with initiator and sclvent yielded680 far only powdery products
contaminated by initiator and solvent. Co~  was used as radiation source,
the apparatus is described by A. Kh. Breger et al. (Ref. 9: Deystviye ;%;
joniziruyushechikh izlucheniy na neorganicheskiye i organicheskiye polimer-
nyye sistemy (Lsrect of ionizing radiation on inorganic and organic poly-
mer systems), Izd. AN SSSR, 1958). The initial nitroethylene was obtained
by dehydration of 1-nitro-ethanol-2 with phthalic anhydride. Fractions
with a boiling point of 36°C/100 mm Hg were isolated from the monomer by
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repeated fractionation. Hot nitrogen was bubbled through glass ampuls
which were then filled with freshly distilled nitroethylene. The oc-
cluded atmospheric oxygen was removed by the usual freezing up and melt-
ing. The ampuls sealed in vacuo were irradiated at 20°C, and the monomer
was distilled off in vacuo afier opening. At the beginning of irradiation

(dose 1 - 106r), a turbidity was observed in the monomer which had hither-

to been as clear as water. At a dose of 5 - 106r a white precipitate re-
sults which is identical with the polymer resulting under the action of
organic bases. On further irradiation, the pasty monomer-polymer mixture
is converted to a transparent, pale~yellow polymer block. This is appar-
ently related to secondary addition reactions of growing polymer chaing
to the polymer already formed, and is accompanied by an increase of its
molecular weight. At doses ) 0.3 Mr/hr no block polymer is formed. 1In
this case the polymer remains powdery up to a 100% conversion, and turns
light-brown. The formation of the block polymer being a very complicated
physico-chemical process depending on many factors, a powder is formed in
Some cases even with a 100% conversion. The polymerization of partly
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polymerized samples continues also after irradiation is finished. This
suggests the formation of rather long-live polymer radicals under the ac-
tion of y-radiation (Fig. 2). Also in this case block-polynitroethylene
results. The polymerization is inhibited by hydroquinone and oxygen which
confirms the radical nature of this process. The polymer is insoluble in
common solvents, well soluble in N,N-dimethyl formamide., Its intrinsic
viscosity in this solvent is 0.38 which corresponds to & molecular weight

of 38,000. I1ts density is d20 1.535, the decomposition temperature 150°C.
No denitrification (= CH, — cﬁno;)n takes place during irradiation. The

crystalline phase is absent (X-ray data by S. G. Strunskiy). An intense
narrow halo and a weak broad halo correspond to the parameters of the

short-range order 5.15 £ ana 3.73 2. Under the action of y-radiation
nitroethylene may be copolymerized with other unsaturated nitro compounds
such as 1,4—dinitro—butadiene-1,3. There are 3 figures and 9 references:
3 3oviet-bloc and 6 non-Soviet-bloc. The two most important references to
English-language publications read as follows: Ref. 4: D. Vofsi,

A. Katchalsky. J. Polym. Sci., 26, 127 (1957); Ref. 7: G. Buckley,
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¢. Scaife. Brit. Pat. 595282, 1947; Chem. Abstr., 42, 37775 (1948).

PRESENTED: December 20, 1960, by N. N. Semenov, Academician

SUBMITTED: December 17, 1960
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o be sulmitted for the International Sympostium on Nacromalscular Chemistry,
Mootresl, Cenads, 27.Jul ~} Aug 1982,

USER ZIRSETEXY, T, W, Imatitute of High Molecular
Chentziry, Acaldaxy of Jclunces USSR, Lentngrad,
Jolntly vith KRIGBADN, W. ., and KANEX0, M.,
Duke nivarsity, Durhaa, H.C. - "Elasticity
of cude lattice chain networks® {Group 2)
QQADIIN, Boris A., end DGOV, A. A., Moscav
Institute of Pine Cheaical Techrology issnl M, V.
loconosoy - "Ilntaraction of polyethylene with
sulphur® (Groups 4-5}
EARGTH, Yaleostin A., Head, Laboratory of Colloidal
Chemistry, Sciontiftc Research Physico-Cheafcul
Institute ipeni L. Ya, Xarpov, Moacov - "The
forpation of big crystal structures in polymers
and their properties”. (Group 2. Invited lecturs)
RIS s R b, DORCUIEY, A, Y., and BAKALQ,
L: A,, Institute of Pgtroleun, Acadery of Sclences
USSR, Moscov - “Polymerizatlion of soce epoxy
cocpounds” (Group 3-B) EF
s As, AREST-YAYUBOVICH,
A. A, PQLYAXDY, D, K., ATHAXIER, A. R.,
AcTlentific Research Physico-Cheamtcul Institute
imeni L. Ya. Karpov, Moacov - "Polyserization
catalyzad by 1i%hiua and Lithium aliyl®™ (In German)
Group 3-3)
SN, X, f,, TOPCHYE!, A, V., and POIAX, L. 8.,
Instituts of Pelrocheaical Synthesis, Acodecy of

CIA-RDP86-00513R001341420008-8"

Sciences USSR, Moscov - "On the catalytic po rization

and radiocheztstry of sllylailans” (Oroup 3-A,
OVSKIY, K. B, All-Unlon Bcleatific Research
itute Of Bynthet{c Rubber izeal 3. V. Lebedev,
lsningTad ~ “Texparaturs effect on polymer
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"Regulirovaniye molekulyarnc-vesovogo raspredeleniya volimercy
polucheniya butedienstircl '‘nykn 1 butadiennitril 'nykh kauchukey.”

report submitted for 35th Intl Cong, Industrial Chemistry, Warsaw, 15-19
Sep 6L,
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5. V. Lebedev, Leningrad.
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AUTHORS ¢ Poddubnyy, I. Ya., Erenburg, Ye. G.
\.7*_—___\.
TITLE: A Study of the Ramification of Butadiene Rub’bers\g

PERIODICAL: Vysokomolekulyarnyys soyedineniya, 1960, Veol. 2, No. 13,
pp. 1625 - 1634 o

TEXT: In order to provide evidence of a ramification in the macromolecules
of butadiene rubbers; the authors started from P. J. Flory's theory
(Ref. 12) and determined the intrinsidﬁviscosity[ﬁ] _in the "ideal"

s 3 ,l
solvent. Flory's equation is written downs [72] =¢ ‘(rz)’/2/M (1), where M

is the molecular weight of the polymer, r2 the mean square radius of the
coiled molecule, @' Flory‘fs universal constant. The following derivation
is made for ramified molecules: L:'ZJ 2/3/M /3 K?/ag M%KS/}("
G/T)(Mg5 2/[q]) (2a) K =« Q! (r )3/2; Cy is a constant (independent of
the molezcular weight) for the polymer - solvent system concerned, g is the

Card 1/5
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A Study of the Ramification of Butadiene 5/190/60/c02/C 1< /08 /027
Rubbers R004/B060

. 2
ratio of the mean sgquare rvo

versus the square ri of the radius of the ncnramified one, Wj denctes the

of the radius of the ramified macromolecule

mixing entropy, € is the temperature at which the free energy of poiymer -
solvent mixing is equal to the free energy of formation of an jdeal
solution. At T = 6, consequently, the free energy sf interactisn of the
segments of the polymer chain with one another and with tha moleculss of
the solvent is vanishing. For lipear chains and T - 0 the function

absocissas. This function has to be a curve in ramifiei melacueles. The

E%JZ/B/M1/3 - f(M/EQ]) is a straight line which is parallsl tc the axis of Jx/
1
value for g can be determined directly from the intrinsi: viscosity:

g = [7] Z/B/M1/5K2/3 (3). This assumption wag chegked by means <f butadiene
rubbers, prepared in the gasi?us phase at 07, 40, and 60°C with polassium
as a catalyst: GKB-O (SKV—O?, CKB-40 (SKV-40), and CKB-60 (SKV-60).

Fractions with different molecular weights were obtained through precipi-
tation by methanol. The molecular weights were determined by osmosis.

Methyl ethyl ketone was used at 42°C as an ideal solvent. O was determined
from funection T = Q(: - b/M1 2) (4). T, i8 the critical temperature for

Card 2/5
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A Study of the Ramification of Butadiene - s/19 60/002/011/006/027
Hubhers _ B004/3060

the complete mixing of the polymer with the solvent. Here, b A (v /—)1/ P1’
V1 being the molecular volume of the solvent, v the specific volume of the

polymer. The diagram [n]z/)mvj f(M/[ 1) (Pig. 2) was set. up on the
basis of the measured m] and My

"i"[ﬂh e 2 S o Fig.,?x The fi function :
nh L L ‘ ;,,' N 2/ .
MR Yoo e [71° /315 f(M/fq]) 1=8KV-0,

2 = SKV-40, 3 = SKV-60.

A sample preparedfat 0%
already has ramifications in
~ the molecule. Theig calculated
ST Y by equation (3), the number of
T 75 g3, nodes per moleculé and the
TTrTTmT e B o density @ of ramification are
, :

indicated in Table 3:

cara 3/5_
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4 Study of the Bamification of Butadiene 5719/60/002/011/006/027
Rubbers , B004/B060 : =
: , . . - Table 3: 1 = sample,
H " ' ) ‘| mnormoors’ \ 2
0 00pasest \-tf;mx “ﬁm{‘mﬂp 8(x) '} ’:,l:c::nz,a"y‘ﬁ; PARDETBACHNA 2 = No. of fraction,
1 \ wy | , 4 5 el 3 = molecular weight,
4 = number of nodes per
T CHBO 2a 980 000 g.szg, o,ggg fls,g 8'%&3% molecule, 5 = density of _
: ) { 720000 {0,84710 1 : ramification.
|| e e g | ok T ;
A 480 ' T u‘—‘ll } . e
e | soow |oj037|0)835] 1.7 02 With a rise in the :
7 348% 0,950 (0).%%:; 1,(3) g%i temperature of polymer
8 269 0,902 B i, 5 W2 r du tio r
o | 117000 |0.0cBloio25| 0,75 | 034 p1° ction, “ml&ca;ignl
: .9 | 95000 0,98210,955| 0,45 |, 0,26 also increases. The 1alrly
. 0. CKBAO 4+ 11280000 |0,472]0,300| - 58,0 . L9044 constant valuves:of fractions
s ' 5 [528% 837’2 8,21;? : %%.(i) . %.(1)% with molecular weight prove <
’ ﬁ 1 H T ' 1 : 1 3
Co 7 | 292000 |0,733]0,550{ 11,6 202 that fractionation has
Do s | . 18t000 |0.765(0,588] 9,3 . |- 270 . taken place only according
g | 44000 0,848|0,700| 4,7 , 58 - to the molecular weight{
~ CHB-60 g 13?3888 8,528 g.g‘gg ﬁ.g ' g,g - not according to the degree:
5o o 1s 1 70000 _lo,778 0605 .: 8,5 b 6.7 il of ramification. The P
. difference AE of the activa-
. tion energies i‘or growth and
| Cara 4/5_ . ' |
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A Study of the Ramification of Butadiene s/150/60/002/0%1/0GE/G2T
Rubbers B004/B060

ramification of the chain was estimated. Depending on the degree of
approximation, the authors found for AE«5000 cal/mole and 13,000 cal/mole,
Another result was the dependence of ramification not only on AE, but also

on the solubility in the polymer at different tempsratures. This was
determined by means of an apparatus devised by G. F. Liscchkin and

F. D. Belostotskaya. It was further found that the ratio of [n] fer

fractions with equal molecular weight dces not vary in goed solvents

(benzene); and;. therefore, that the ideal snlvent need not be applied. The
authors mention V. N. Tsvetkov, O. B. Ptitsyn, A. D. Abkin, and
S. 5. Medvedev. There are 4 figures, 4 tables, and 24 references: Dr/

8 Soviet. 15 US, and 1 Swisse.

ASSOCIATION: Vsesoyuznyy nauchno-issledovatel'skiy institut
sinteticheskogo kauchuka im. S. V. Lebedeva (All-Union
Scientifiec Research Institute of Synthetis Rubber imeni
S, V. Lebedev)
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AUTHORS: __Egﬂdgggg¥==;£¥g,; Kartsev, V.N.; Aver'yanov, S.B.; Trenke, Yu.V..
) Aver'yanova, L.A.; YevdokimoV, V.F.

12

TITLE: The Vu1canizatioJ of Polydimethylsiloxane Rubber Using']-Radiation;f?

1

PERIODICAL: Kauchuk i Rezina; 1960, No. 9, pp. 2 - 15

TEXT: Vulecanizates produced by the fonizing radiation method were found %0

have improved properties, since the formatlion of transverse bonds at reiatively
low temperatures can be accomplished withovt the use of chemical vulcanizing ages
(Ref. 1 ~ 6). The yvulcanization process of polydimethylsiloxanes i3 acnomplished
according to the free-radical mechanism (Refs. 1,4,7,8,2,5,0,10. 11 - 14). The
results are cited of experimental work conduased in order to inereasa the tempera-
ture-stability of polymethylsiloxane (KT {SKT)-based vulcanizates and to improve
their physico—mechanxcal propertles by using the radiahion method of vulcanization

combined with a change in the preparation of th? rubber mixture and DY introducing
new componernts into the rubber composition. Co)O with an activity of 1,U450g ~equ.
of radium was used as the source of the gamma-emmislon. The dose was 0.28 - 0.72
Mr/h. It 1s pointed out that the characheristic feature of radiation vulcaniza-

card 1/ 3
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The Vulcanization of Polydimeithylsiloxane Rubter Usini;y-Radiation

tion appears to be the absérption energy by the‘filleL, the possibility of further
redistribution of the energy by the polymer and ithe Tiiler and the formation of

a chemical bond between them. Rubbsrs with ssiisfactory tenslle and elastic pro-
perties could be obtained by the radiation wvulcanization of SKT in combinaiion

with the introduction of various additives into the rubber mix containing 3’—333 '
(U-333) powdered silica gel after a lengthy periocd of thermal aging at 300 C.

These rubbers were found to exceed vulcanizates and those obtained earlier by the /<
radiation method in their thermal resistance. By further refining the rubber N
mixture increases in the thermal resistance could be achieved. Radiation vulcani-
zates of polymethylsiloxane rutber filled wiih furnace carbon blsck could be pro-
duced with relatively high physico-mechanical properties and an slevated thermal
resistance. The vulcanizates were current-conducting. Radiation vulcanizates of
polymethylsiloxane rubber filled with powdered silica gel and furnace carbon

blacks are much superior to the peroxide vulcenizates in their temperature stabili-
ty. At a temperature of 200°C radiation vulcenizates of SKT rubber were obtained
with considebably high physico-mechanical properties. The tensile properiies of
radiation vulecanizates filled with U-333 powdered silica gel could be considerab-

1y increased by introducing iron oxides or zirconium oxides into the rubber mix-

Card 2/3
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The Vuleanization of Polymethylsiloxane Rubber Using §-Radiation

ture, as well as by preliminary refining of the rubber mixtures increasing their
homogeneity. They surpass the corresponding peroxide vulcanizates in their ther-~
mal resistance in closed systems at an elevatad pressure and are characterized by
their higher values of elasticity restoration after various periods »f thermal
aging, by their lower values of residual compression deformation at 150-20000, by
a lower welght loss during thermal aging and a somewhat higher frost-resistance.
They do not differ from the peroxide vulcanizates in their dielectric properties, <>(
hardness, elasticity and tear-resistance 7 The authors recommend their method for
the production of highly heat-resistant radiation vulcanizates of polymethylsil-
oxane rubber in the manufacture of artlcles intended for use under conditionz of
long-lasting temperature effect of up to 300°C. There are 9 tables, 5 figures
and 16 references: 4 Soviet, 11 English, 1 German.

ASSOCIATION: Vsesoyuznyy nauchno-issledovatal'skiy institut sinteticheskogo kau-
chuka im. S.V. Lebedev (All-Union Sclentifis Research Institute of
Synthetic Rubber im. S.V. Lsbedev)
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BRESLER, S5.Ye.; MOSEVITSKIY, M.I.; PODDUBEYY, I.Ya.; SHI GUAN-I

e e

Characteristics of the mechanism underlping the termination of
molecular chains in the process of polymerization under the
influence of complex catalysts. Dokl.AN SSSR 134 no,1:117-120

s 160, (MIRA 13:8)

1. Vsesoyuznyy nauchno-issledovatel'skiy institut sinteticheskogo

kauchuka im., S.V.lebedeva i Institut vysokomolekulyarnykh

soyedineniy Akademii nauk SSSR. Predstavleno akad. V.G.Karginym.
(Polymerization)
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* Livoy, Universytet

Materialy X Vasacyuznogo sovéshchaniya po spektroskopil. t. 1 '
Kolelulyarnaya spaictoakapiya (Papers of the 10th All-Unton
Conferense on Spactr:accpy. Vol. 1: Moleoular Spectroacopy)
{L'vov] Iz4-vo L'vovakogo miv-ta, 1957, 499 p. 4,000 coples 1
printed. (Sertes: 1ts: Plzyehnyy zbirnyk, YIp. Sﬁ/)

Mditiona) Sponsoring Agenay: Akademiya nauk SSSR. Kooiseiya po
spektroskopit. Ed,.: Jazer, SeL.} Tech. Ed.: Saranyuk
Editorial Board: Landsterg, 0.S,, Academioian (Resp. Ed., Deceased),
Neporent, B.S., Dostor of ?hynsteal and Fathematioal Soioncu,
;my, I.L., Dootor of Physical and Mathematioal Se o

Candidate
A. Yeo., Candidate of Physio
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“~—PONDUBNYY, L.Ya.; ERENBURG, Ye.G.

Branching of butadiene rubbers. Vysokom. soed. 2 no. 11:1€25-
1634 1 160,

i (MIRA 13:11)

1. Veasoyuznyy nauchno-issledovatel'skiy inatitut sinteticheskogo
kauchuka imeni S.V. Twebedeva.

(Rypber, Synthetic) 1
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MIROVICH, 0.L.; PODDUBIYY, N.M.

Repairing equipment for electric contact welding. Siro
9 00,4319 Ap 164

1. Trest Yuzhgasprovodsiroy, Rostov-na-Donu,
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KAURICHEV, I.S

»i NEPOMILUYEV, V.F.; BODDUBNYY, ¥.x.

Characteristics of oxidation—reduction

Soloth
e =59.soils Lwith summary in English],

l.Sel?
{Sol

procésaes in Solonetz ang
Pochvovedenie no,4:9-15
(MIRA 12:7)

skokhozyaystvennaya akademiya im, K

onetz soils) (S0loth 80ils) (Oxida.A. Timiryazova,

tion-reduction reaction)
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. PODDUBNYY, N N., kand.ael'skokhozyaystvennykh nauk; NEPOMILUYEV, V,F.,
T kand, biologicheskikh nauk

Properties of solodized soils and their biochemical processes
under excessively wet conditions., Izv. TSKhA no,3:98-108 '60,
(MIRA 14:4)

(Solonetz soils) (Soloth soils) (Soil micro-organisms)
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. UsSR/Soil Scieace - Pnysical and Chemical Properties of Soile J-3
Abs Jour ¢ Ref Zhur - Biole, NO 5, 1958, 20053
Author . Poddubnyy, NuNg ,
Title i Physicel Property Changes in Virgln Chernozem Soils of

Kokchetavskoya oblast! During Their Appropriations

Orig Pub H Doklo Mosk. SD'HX' akad- im. I‘:QA. Timiry&zeva., 1956, l,
NO 26’ 37-k2

Abstract ¢ The uninterrupted use of the chernozem 801ls for grain
crops &t the Kellerovkiy Auxiliary Site for 5 straight
years caused a marked worsening in the soll structuree
The effect of aifferent methods of working the gsoll was
tried out on the condition of soil structure. Non-terra-
cing plowing in comparison with other methods of +il1ling
brought about less disruption of the water proof aggregp-
tes larger than 0.25 mm. The greatest moisture in the

gsoil horlzons was also observed with non-terraced ploving.
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MOTORINA, L.V., aspirantkaj PQDDUBNYY, N. Fup kand sel'skokhozyaystvennykh
nmﬂ ANIKIRA, Ye. A,

Relation between vegetation and soils; based on investigations in
. Tloodlands of the Oka River in Stupino District, Moscow Province.
Izv, TSKiA no.3:202-206 ‘61, (MIRA 14: 9)
(Alluvial lands) (Oka Valley--Botany)
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USSR/Soil Science, Soil Biology J=2
Abs Jour : Ref Zhur - Biol., No 10, 1958, Ho 43803

Author g, Nepomiluyev V.F.

Inst : Not Given

Title : The Biochentical Proccsses Occurring in Solonetz and Soloth
Soils in the Prfisence of Excessive Moisture

Orig Pub : Dokl. Mosk. s.-kh, akad. in, K., Timlryazeva, 1957, vyp..
29, 202-207

Abstract : Research made in Kokchetavskayn and Saratovskayn Oblasts has
shown that excessive moisture in solonetz and soloth soils
reduces the quantity of aercbic saprophitic nicroorganisns,
the nitrifying and aerobic cellulose~decomposing bacteria y
while inereasing the amount of anaerobic nicroorganisns,
Under anmerobic conditions the nicrobiological processes leed
to the formntion of ferrous corpoundse. The intensity of these
processes depends on the corposition of organic substances B
as well as on the quantity of diverse species of nicroorganisns.
Fols Sofiyeva

Card : 1/1
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e PODIIRE Y. FeNes. asistent, kand, nauk; NEPOMIIUYEV, V.F., assistent, kand,

Biochemical processes in Solonotz and Soloth soils with excsseiva
moisture, Dokl, TSKhA no,29:202-207 '57. (MIRA 11:8)
(Solonetz soils) (Soloth soils)
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Abs Jour: Referat.Zh.Biol., No. 16, 25 Aug, 1957, 69004

] Author Kaurichev, I.S., Poddubniy, N. N.
! Inst T
Title

Water Regimen of Normal and Lixiviated Black Soils of
the Right Bank in Saratov Province.

Orig Pub: Dokl. Mosk. s.-kh. akad. im. K.A. Timiryazeva, 1956,
No. 23, 177-18%4

Abstract: Results of tests are described from the educational-
experimental farm TSKhA "Mummovskoe" on black soils
of’ the Don slope of the Prevolga elevation. Fixed
observations were conducted monthly during vegetative
periods of 1953-1954 under perennial and annual grasses
and different agricultural products,

Card 1/1 - 11 -
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FAURICHEY, I.S., kandidat sel tsokhozyaystvennykh nauk; ~E’DDDU‘BNYYi
kandidat cel'skolhoryeysivennykh nauk,

50ils of the ™urnovakoe” Training Farm and their sgronomic
charpcteristies. Igv.TSKhA no.2:141=155 *S57. {MLRA 1G:9)
{Atkarsk Districte-Soile)
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'USSR/Soil Science - 901l Genesis ond Geography: J

Abs Jour i Ref Zhur Biol., No 19, 1958, 8671k

pthor 1. Poddubnyy, N.N.

S : St ARIEES el

Inst . ‘Moscow Agric. Acad. im. K.A. Timiryazev

ritle : Sa.linity‘of Soils of Kellerovskiy Rayon of Kokchetavskeja

Oblast .

Orig Pub ¢ Dokl. Mosk. g.-kh. akad. im. K.A. Timiryazeva, 1957, vyp-
: 31, 2h1-246

Abstract . Ordinary average and thin chernozems are most prevelent in

the territory of Kellerovskiy Rayon. The bottom part of
the soil profile 1s saline. At e 15-meter depth in these
soils, the content of water-soluble salts even reaches
0.6%. The chlorides, suifates and bicarbonates of Na, K,
Ca predominate. The conten®t of exchangeable Na is fpon
5 - 10 to 15 - 17%, of Mg fxom 11 - 13 to 30 - Lot of the
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Studying the genesis of Solonets and Soloth soils. I“'(m%lz)
po.2:141-150 'Sé.

(Solonetz soils) (Soloth aoils)
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150ils of the Left-Bank Portions of Atkarskiy Rajyon of Saratovskaya Oblast and Their
Agronomical Characteristics." Cand Agr Sci, Hoscow Order of Lenin Agricultural Acad imeni
K. A, Timiryazev, Moscow, 1955. (KL, No 1, Apr 55)

S0: Sum. No. 0L, 2 Nov 55 ~ Survey of Scientific and Technical Dissertations Defended
at USSR Higher Fducational Institutions (16).
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KULAXOV, Yo,V.;MERSHIN, A.P.;PANOV, I.P,;PODDUBNYY, N.N,;

an' e

Pertility of virgin ana waaste lands,

(Soil fertiltty)
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ZENIN, A.A,;KOPTEVA,

Zamledelieo 4 no,10:28-36 0 156,

(MLRA 9:11)
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PODDUBNYY, N.P.
Characteristics of the distribution of rubidium in the grani-
toids and dikes of the Kugitang massif (southwestern spurs of
the Gissar Range)., Uzb. geol. zhur. 9 no,5:44=50 'é5.
(MIRA 18:11)
l. Institut geologii i geofiziki im. Kh.M, Abdullayeva
AN UzSSR, Submitted March 2, 1965,
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GNOSIN, N.P.; PODDUBMYY, N.P.; FEL'DE, U.5.

Valve effect for a metal immersed in & sclution of its io7s

in the presence of & chemical and concentrstion pcliarizatio
Izv, SO AN SSSR no.3 3er. khim, nauk no.1:117-120 '6‘

{MIRA 18:8

1, Institut fiziko-khimicheskikh osnov pererabotki 1°ral‘ro .

syr'ya Sibirskogo otdeleniya AN SSSR, Novesibirsk,
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GNUSIN, N.P.; PODDUBNYY, N.P.; RUDENKO, E.N.; FOMIN, A.G.

Current distribution on a cathode as a strip in a half-space
of the electrolyte with a polarizaticn curve expressed by the
Tafel formula. Elektrokhimiia 1 no.4:452-459 Ap '65.

(MIRA 18:6)
i& S}flslégiko-metallurgicheskiy institut Sibirskogo otdeleniya

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



"APPROVED FOR RELEASE 07/13/2001 CIA-RDP86 00513R001341420008 8

Change in the design of packingfor compressor shafts. Avt.transp.
33 no.6:34% Je '55. {MILRA 8:10)
(Automobiles--Engines--Superchargers)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



e X b e - ) - . . . e
_ _

- Ll SN B A . i o
. ) . “‘d -
LA4sBil6s  EATQQ)/BNG() Pooli/Pe-5/Po-blPgls G . 1S
ACCESSION NR AMLOLT265 BOOK EXPLOITATION s/ 30

Yagil'yeva, Inna Jeonidovnag Vereda, ng;gey__?aail'zevich; Gracheva, Ne Pe} B
Poddubnyy, S; I. 3 SE_I_!BE[.

Lyubimov, Le He3 “Naumenko-Bofdarenkoy q. Te
_He IE. .

. 4
Devices, repair, maintenance and operation of jgx;gi_:_ng‘.‘-ric 3 atus (Ustroystvo,
naladka, remont 4" ekspluatatsiya gravinetricheskoy apparut;uryi, Moscow,
Tzd-vo "Nedra", 196k, 223 p. illus., biblioc. ‘

s g e e PO

e

. s

" TOPIC TAGS: gravimetric equipment, geophysics, m!l_@_gx\/
PURPOSE AND COVERAGE: This book describes the principles of tuning, regulation

- and error elimination of gravimetric equipment used in gravimetric exploration
snd other gravimetric work in tip Soviet Union: quarts ground and bottom
gravimeters, gradientometers, varioweters, and densitometers. In sddition, it
describes the equipment of a quarts shop and methods of making and repairing

. the quarts system of quarts sstatic gravizmsterss Thu book is intended for

. ongineors and technicians concernsd with field gravimetry. It will be useful

 to students studying geophysicse
| TABLE OF CONTENTS [sbridged])s
. ; Cord 1/2 A
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L 458)1-6%
" ACCESSION NR AMLOL7285

' Forewcrd == 3

: Che I, Assembly of quarts astatic gravimeters = §

" Che II. Regulation and determination of the constance of quarts astatic
; gravimeters = 33

Che I1T. Brief information on the repair and tuilding of astatic quru
. systems == 71

‘ Che IV, Bottom quarts gravimeters KDGeeII and m—m - 05

. Che V. Gravitation varicmeters = 118

Che VI, Gravitation gradientometer GRHM=e2 o= 165
11 Che VII, Leveling cowplax VITR == 191

Ch. YIII. Mlimm - m
Appendix «= 205 .
Bibuog'nphy - 221

ssumm-ramomusu SUB CODE1 3, B0
’uomsonm OTHERs 00

oCord %J
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PonDUB VY, SA.

LYUBINOV, L.M.; PODDUBNYY, S.4.; SAMSONOV, F.N.; ARBST, V.I., redaktor.
{Manual of instructions on gravimetric prospscting with gravimstsrs]
Instrukteila po gravirazvedke s gravimetrami. Utvershdena E.T,Shatalo-
vyn 24 iiulia 1952 g, Moskva, Gos. izd=vo geol, lit-ry, 1952. 72 p.

(MLRA 7:4)

1. Bussia (1922~ U. 8 8.R,) Ministerstvo geologii.
(Pronpecting—-ﬂoophyoioal methods)
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40021
- 5/169/62/000/007/047/149
49,4160 .D228 D307»
AUTHOR Poddubnyy, S. A.
PITLE: MPGH=Z (GRBM-2) gravity gradientometer -

PERIODICAL: Referativnyy zhurnal, Geofizika, no. 7, 1962, 26-27,
abstract TA175 (V sb. Sostoyaniye i perspektivy ratvi-
.tiya geofiz. metodov poiskov i razvedki polezn. isko-
payemykh, M., Gostoptekhizdet, 1961, 419-423)

PuXT: The quick-acting GRBH-2 gravity gradientometer contains an
Eotvos torsion balance, though this has & very small lever arm.

Thanks to the presence of extremely strongdamping, the instrument's
torsion systems are damped in the equilibrium position in 2 - 3 VK'
min. The gradientometer measures only the horizontal gravity com-

ponents sz and Uyz' The gradientometer's accuracy is + 5 eotvos
units. Its productivity exceeds that for variometer surveying by
5- to 7-fold. A leveling set, which allows the productivity of

work on-allowing for the topography to be increased by 6 - 8 times,’

—was developed at the same time as the GRBM-2 gradientometer. The

card 1/2
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, S/163/62/000/OO7/047/149
GRBM-2 gravity gradientometer D228/D307

leveling set is included in the GRBH-2 gradientometer's outfit and

consists of a self-adjusting dioptic level, a Samsonov rod conver-

ted to the height of the GRBH-2 instrument, and a cord with sprock~
et wheel radius marks. The prospects for further improving the

gravity gradientometer are stated. ['Abstracter's note: Complete
translation. 7

| Card 2/2
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"PODDUBNIY, S.F., master-varyvnik

Shortcommings in electric drills, Bezop.truda v prom. 5
no,7:32 J1 61, (MIRA 14:6)

1, Shakhta No. 16 im. "Izvestiy]' Luganskaya oblast'.
(Coal mining machinery)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001341420008-8

P Y

| | ESREERE
2R 8 e ——— g
008 b wunon 2ol gl : -0
: ,'L 2 p 9. 2.3 - - .
RN R AT Wt

v ; v | A -1 ||

-0
20
-0
-0
20
1)
»e
1)
e
0
-0
20
20
20
L dd
e
0
»e
- — »d
T

e e =1 | U @
e e SOMIAY

AIGm $)IINEVA WOBBID

WaTIOIALY WORE <= .

®
WIL101 O oWy 3%}

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001341420008-8"



"APPROVED FOR RELEASE: 07/13/2

001

“B MY NBDGEO U usE®

APPROVED FOR RELEASE: 07/13/2001

—8. .8 -9
[ 1] .0 awp atn [ D .
e PECEINY A PIOOTRTHYS mbld ".‘.
A l/ .00
< . ee
l_ee
C e
I ~o0
' ; .08, Wnsernsl Phote-Kflect Dus UV, Rays i Delersned -00
T Cryomls. N. Gesting aiid V. o ). of Rup.end Thew, .00
ig-; Physies, U.SS.N.9. 4. pp. 467~488 TS, T Russian. —Expetiments ate cla0®
g o the efiect of n.v. radiation on the direct and reverse photo. i|-ee
- current in crystals of NaCl deformed by pressure.  The results are inter- 8=
Mhmammmzommd:m-mw. D.S. :|s0®
it hadhbes e  lie i ::.J
AL L
: =00
.‘._‘ =00
i
51 atmesta AlTALLUNGICAL LITERATLAE CLAIIPICATION e BT A s
VE108) =iy Owv 3 stiationt #h4001 0M Owv 1%t
e . :"‘—"T" AR P R AKX
N X N [ [ N J [ X ]
"0 00 [ X N J [ N J
-1
B

CIA-RDP86-00513R001341420008-8"




T B

"APPROVED FOR RELEAS CIA-RDP86-00513R001341420008-8

A R
R

New developments in the mechanization of underground hamlega.
Mant.ugl. 8 1n0.3:14-15 Mr I59, (MIRA 13:4)

1. Kusnetskiy nauchno-issledovatel'skiy ugol'nyy institut.
(Kugnetsk Basin--Mine haulage)
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MELEVANAYA, $.V.;_PODDUBNYY, V.I.; MAKSIMOV, V.I.; SUKHOZAD, G.A.;
VOLOSHIN, M., red.; HUDINA, G., tokhn, red.

[Mechanization on a small scale in Kuznetsk Basin mines]

Malaia mekhanizatsiia na shakhtakh Kuzbassa, Kemerovo, Ke-

merovskoe knizhnoe izd-vo, 1959, 99 pa (MIRA 15:11)
(Kuznetsk Basin-—Coal mines and mining)
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KOLESKIKOV, G. I.; PODDUBNYY, V, I. ...
d eomposition of the
Chramatographic analysis of the acl
products of oxidation of furfurol in the gas phase. Isv, vys.

[ ] ‘
ucheb. Zav.; pishch, tekh, mo.5:40-42 62.( 15:10)

1, Krasnoda_rakiy institut pishchevoy promyshlennosti, kafedra
tekinologii plastichesiikh mass.

(Chromatographic analysis) (Furaldehyde)
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PAVIOV, G.M.; PODDUBNYY, V.I.

41 on the for-
tion temperature of soybean o
lf;:z: g: z::amﬁfatty acid position isomers. (Izv.v:yL;:I{.ZI;eb.
l;.:v. ;pishch. tekh. no.5:42-48 160, MIRA 13:

1,. Erasnodarsidy institut pishchevoy promyshlennosti. Kafedre
'Y
pererabotki shirov.

(Soybean o01l) (Hydrogenation) (Acids, Fatty)
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1 J Chem:2eA17. 1038, 11, 1480, o1, C. A.33, 42078~ -Without
S I guing into the testing of the trallistic effects of 3 tombac |
o coating in a 1i ¢, the influence of such a coating on |
2. - corrosion by the products of combustion of the cartridge '
§ . wae investigated. In general, it con be strated -0
- that Cu alloys, such as tombac, bronze and brass, accelers
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2(7); s(2) FHASE 1 BOOK EXPLOITATION S0V/2954

Poddubnyy, Vadim Nikolayevich, Engineer, Colonel, Laureateof the Stalin
" Prize, Candidate of Technical Sciences .

Korroziya oruzhiya i boyepripesov (Corrosion of Arms and Ammunition)
2nd ed., rev. and enl. Moscow, Voyenizdat, 1959. 350 p.

Ed.: A.N. Maryshev; Tech. Ed.: M.A. Strel'nikova,

PURPOSE: This book is intended for military engineers, techMicians, ‘mnd- -
artillery officers of the Soviet Armed Forces.

COVERAGE: This book explains the theoretlical principles of metal corrosion of
artillery equipment, both during manufacture and in the field. Equipment dis-
cussed includes mounted guns, small arms, and munitions. Methods are suggested
for cambating corrosion and for the application of protective coating. The
various paints, lubricants, and flulds us#ed in storing, repairing, and oper-
ation of artillery equipment in the Soviet Armed Forces are described. The
author cites the works of Professor G. V. Akimov, Corresponding Member of the
USSR Academy of Sciences, N.D. Tamashov, Doctor of Technical Sciences, and
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Corrosion of Arms and Amnunition SOV /2954
Professor I.L. Rozenfel'd. No referemces ars given.

TABLE OF CONTENTS:

Foreword

Introduction

PART I. PRINCIPLES OF CORROSION AND PROTECTION OF METAIS

Ch. 1: Metals Corrosion Theory

Terminology and principles of the metals corrosion theory
Chemical corrosion
Corrosion of carburetted iron‘alloys in the presence of gas
Heat-resistant steels
Corrosion of copper in the Presence of gas
Electrochemical corrosion
Scme data on the structure of solids
Basic date on metals and on the state of metals
Basic concepts on electrolytes
Corrosive galvanic elements
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xzeagg EWT{m) /EPF('c)/EWP(j)/T/EWP(t)/EWP(b) JD/WW/WB/‘RM

ACCESSION NR° AP5024386 A UR/0286/65/000/ 0068/0065
N - ’ c 620 197. : ~5L

s L | w5 N w55
~ AUTHOR: Shekht:er, Yu. N., Vaynshtok V. V., ) l'berﬁ,_A. L., Kalashnikov, V. Bog | =
_Poddubn V. N.; Goryacheva, V. I.;. Rozvadovskaya, I. N., Levitin, M, K. oz
, AT W, 55, T .35 [T r> Lo
| .TITLE: Preparative method for corrosion inhibitors for metals. Class 23, - T .
- | No. 173366 _ T,
-'SOURCE' Byulleten izizreteniy i tovarnykh znakov, no, 15 1965, 68 :
”TOPIC TAGS. corroaion\in ibitor . S . ' o
T wh§ ' ’ - 4

- ;ABSTRACT.. An Author certificate has been issted for a preparative method for
corrosion inhibitors for metals which involves petroleum product nitration.

To increase the inhibitor effectiveness, to lower its cost, and to widen the range
of available :l.nhibitora, petrolatum, or oxidized petrolatum, or pyto polymers,

- i ‘: or a mixture thereof are nitrated . 7 U ) [sm
| ASSOCIATION: none | £
| susmrrrED: - o9mr_63 ' ENCL: 00 . . gupcops: MM 3 [
.:| NO REF sov: 000 OTHER: . 000~ = ~ - Arp pazss:w/(),,j
(,ard,lll'ﬁ)ﬁ et e e e - N SN
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L 01303-67- EWT(m)/EwP(3)/EWP(t)/ETI 1JP(c JD/ViB/RM

[ACC NR. AP6003433 1)) SOURGE CODE: UR/0065/66/000/201/0043/305%
iAUTHGR: Dol'berg, Ae Le; Vaymshtok, Ve Ve; Kreyn, S. E.; Shekhter, Yu. Y.; %;‘" A
Poddubnyy, Ve Ne _ <

OEtGé none ‘ }
| - v \ |
~ ITTTLE: Production of nitrated petmlatum-base corrosion inhibitors |

. e ————— L . !
" |SOURGE: Khimiya 1 tekhnologiya topliv i masel, no.l, 1966, 48-51 i

|

&
TOPIC TAGS: petrolelim product, corrosion inhibitor, steel ) COMOILE ,;u.,;icc(r'ww ‘
. |ABSTRACT: Ozocerite\\)and petrolatum-base corrogion inhibitors (L.re now made by or;du..;on'[
with air at 130=160C in the presence of a catalyst. Ihe preparation takes 10-24 hr. :
A less time-consuming method was offered for producing & corrosion inhibitor Iroa i
petrolatum, It consisted of treating petrolatun with a 62% HNO, solution, neutralizing
the reaction product with a 20% aqueous solution of NaOH withoat removal of the spent
HNO5, and dehydratione The nitrated and neutralized petrolatum was completely soluble
in 0il and insoluble in water. The test on the corrosion-protective properties of the
5% solution of nitrated petrolatum in transformer oil made with Ste45 steel proved that,
as a corrosion inhibitor, the product was mot inferior, if not superior, to the oxidized
petrolatum. The optimal cons>umption of HNO. was debermined as 10%. Nitrating petrolatun
with large amounts of m§03(':_30%) contributed in some cases to its corrosive properties:

¢ Card 1/2

Tl
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L H1andest —
‘f’;Té‘c'riaT]f?é‘CdBIB‘B’ T T ' b \
“ith Tespech Yo the siecse. Tho treatnent of oxidized petrolatm with small amounts i
!(5—-15% of 62¢% ENOjwith noutralization HeOH and dehydration yielded an inhibitor
i 3
lgoluble both in wauer and in oils. This permitted it to be used in the form of either
icil or water solutionse The most effective corrosion inhibiters for the steel was the
oxidized petrolatum, having an acid number of 30-45 after treatment with 15% addition

of the 62% INO3 solution. The quality of the inhibitors depended greatly on the purity

of the final products For this purpose the nitrated oxidized petrolatum was purified

lof spent HNO3 by settling and treated with NaOH to a neutral reaction. The product of
aitration of oxidized petrolatun was tested as a corrosion inhibitor for ferrous and
nonferrous metals (Al, duralumin, CuyPb, Sn, bronze, Mg alloys, steels, solder, cast
iron, and in combinations of metal-wood and metal~rubber)e In all cases it provic.ed for
long-lasting and reliable protection. The nitration of oxidized petrolatum from the

Kagzan NPZ was made 1n a pilot plant installation with 62% HNO,, (consumption 15%) at

170=90C for 4 hr without settling out any of the spent HNOqo 10€ nitrated product had
ap acid number of 90 mg KOH, The final peutralized inhibitor phad an ash conten® of 7.5%
an alkalinity by phenolphthalein of 1.2 mg XOH and by bromophenol blue of 65,7 mg KOH,

a water content of 1.,6% Dean and Stark, and good protective properties of the 5% solu=
before the appearance '

tionin transformer oil for Ste45 steel: more than 30 days in water
of corrosion nuclei. The nitrated petrolatum and the nitratioan of oxidized petrolatwm L_

‘san be made in the same simple apparatus which is used for the pitration of mineral ‘. e
oilse Orig. arte hast 5 t&bles. ‘

-
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EODDUBNYY.,-Vedim Nikolayevich; ZHUKOVA, V.I., red.

ENow protec:ti"/c 0ils and greasea) Novye zashchitnye zmazki
masla, Leningrad, 1964. 17 . (MIRA 17:9) )
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PODDUBNYY,; V., kand, tekhn., nauk

Greases protect weapons. Tekh, i vooruzh. no.1:62 Ja '64,
(MIRA 17:6)
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PODDUBNYY -Vedin Nikolsyevich '
ODDUBNYY,, olayevich; GULEVICH, I.D., red,:
. » 1. ed.; BUKOVS
teky. red. : o3 TERes KAYA, N4,

[Protection of weapons from corrosi \"egat Tuzhe
on] Kak sber '
korrozii, Moskva, Voen.izd-vo M-va obor,SSSR, 1961, v;g P e ot

(MIRA 14:12)

(Arms and armor--Corrosion )
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ACC NR. AR7004285 SOURCE CODE. un/0274/66/ooo/ou/Tod7/Aoo'7m7
AUTHOR: Poddubnyy, v. v, )

TITLE: Erfel‘.'ﬁ"&i;i"*ﬁ;&éé;‘fransfornation on information content of statistics of tne
Same volume

SOURCE: Ref, zh. Radiotekhnika 3 elektrosvyas!, Abs. 11A54

REF SOURCE: sp, 2-ya Vses. konferentsiya Po teorii kodir. 4 yeye prilozh. Sekts, 2,
Ch. ~1o H.. b) gl’ 69-75

TOPIC TAGS: coding, information theory

augment the information content of g finlte-dimensional sample retaining the latterts

way
thanks to 3 concealed utilization of most of the initial realigation, op the other,
they reduce the information content because of the irreversibility of transformation,
Cases are POssible when the transformation augmenting the information content does
not exist, If sych transformationg do exist,.an optimal should be Sought which while
keeping the information content of the statisties constant would minimize itg volums, |
Bibliography of 3 titles. N. s. [Translation of abstraot ] —

SUB CODE: 09
Card

- 01341420008-8"
APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R0



B acc MR ARco2azse
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-1 AUTHOR: Roddubnyy,lv. V.

functionals of form
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SOURCE’ 'co;)i;":"'“'dk'}bé'iifﬁ?/bo'd/ob:s/uooskxioos' y

[CI’I‘ED SOURCE: Ty, Sibinsk. fiz.~tekhn. in-ta pPri Tomskom un-te, vyp. 47, 1965, 1ua-15u‘
! . l
|

TOPIC TAGS: integral equation, functional equation
ABSTRACT: The Problem studied is that of finding extremals y(z,v) of integral real

I_)[ .f”;[‘n "3.‘;(‘» U); ¥4¥)] dvdx cens ¥ (1)
X ) .

[

: W=[yeod... P
with the constraints . ' ‘
4 : oq“{’?[‘o %8 (5000 40 () drenp (o) C) '
and given boundary conditions. The functions P, @ and ¥ are considered as given, —_

Under the assumption that functions FPand ¢ have "continuous first partial derivatives |
with respect to Y and yg for any z and Vs the proposed problem reduces to the problem
with "fixed ends" when the following theorem is used: if the hypersurface of y(z,v)

Card_ 349 UDC: _518.5:68) 142.32.001.
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~ {ASCNR: ARs023350 | - j,

‘has an extremum For the integral functional (1), is a given function of Yo on the

| boundary of the region X X 8, satisfies condition (3), and is not an extremal of fine-
tional © for any fixed v, then a function exists such that the surface of y(z,v) is an
extremal of the integral functional

He=lao ;fc F L6 65, 0); yy () a2 ()-0(0).
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Photocurrent in alkali balide crystals with l,'m!an on
distlon by visibie and ultraviolet Light, P Pod-
dubnyl._ J. Expil. Theoret, Thys. +U, 5. 5, R v B, 7016
1393K) and . Ada Phyvsicackim. U, R, N, 8.9, 03-11
1048) {in Eaglish).-~A dircet transition of clectrons from
the [-level to the Fevel on irradiation of KCl csystals
with {-ceaters by ultraviolet light at 343 ma was es-
tablished. P shows that a photocutrent can be oltained
duting the lnumlion from xlu- {-level to the cond, 7one
11 with & *‘transfer point® mtcrmediate state at the F-
fevel i centered eryvstals are simultanconsdy irtadiated
by both visible and ultraviolet light, .k H. lt
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