P

oTs: 60-31,208 JPRS: 33L3
26 May 1960

DISTRIBUTION STATEMENT A
Approved for Public Release
Distribution Unlimited

ANOMALOUS VARIATIONS OF THE INTENSITY OF SAMARTUM

SPECTRUM LINES IN A D. C. ARC
-USSR-_?_

by R. R. Shvzingifadze

Distributed by:

OFFICE OF TECHNICAL SERVICES
U, S. DEPARTMENT gF COMMERCE
WASHINGTON 25, D, C.
S 2.

W A uWs S0 an G5 FP P WD am WD SR WD am MR M M5 e 0 W W8 S5 OB W P W W 6B WD AP W D W B W &

U. S. JOINT PUBLICATIONS RESEARCH SERVICE
205 EAST L2nd STREET, SUITE 300
NEW YORK 17, N. Y.



FOREWORD

This publication was prepared under contract

by the UNITED STATES JOINT PUBLICATIONS R

SEARCH SERVICE, a federal governmént organi-
zation established to service the translation
and research nceds of the various government

departments,



JPRS: 33L3
0S0: 33L45-D

ANOMALOUS VARIATIONS OF THE INTENSITY OF SAMARIUM S
: SPEGTRUM LINES IN A D. C. ARC L

/" ollom.ng 18 a translation éf an article by Ro Re Shvmgiradze
o "_,_'.‘_'_'Ajin Optike i Spektroskopiya (Optics and Spectrosc _7py) s Vol V,
“Noo Iy Moscw/ﬁeningrad, uuly 1953, pages 88~90o

K " The s:.milnrity of chemjcal proper'ties amd a nwuber of physz.cal .
, ,,proper*ies of the rare-earth (R. E. ) elements and a majority of thelr

" compounds, which creates serious difficuliies in chemieal processes of

separation, is favorabie for Spectral analysis.

e The absence of selective evaporation and the a"ising of spectra

T of components of the mixture provides a high accuracy of analysis, even

*“"in’those cases, when the source of the arising of the spectrum is char=-

“acterized by high instsbility of electrical paramebers, for example, in
the case of a D, Co arce This ¢zSe has beén repeatedly mentioned in the
"Jiterature (1-5), Howsver, some anomalies, observed under specific
“éonditions, do nct permit the appl:xcation of this hypothas:Ls to all the
- rarecearth elemente (6)o -
S "In the present report are cited the results of the anomalcras
varlations of the intensities of samarima spectrum lines, which has
been observed,
‘ - Mixtures of oxides of rare-emcth elements were mized with
graphlte powder in the proportion l:1-and wers burned in the arc =
:'‘between carbon electrodes with a current power;. equal to SA,. Spéctro- ,
groph ISP -51 and camera UF-8L were used . -

- In figure 1, a are represented curves, which indicate varia-
tions of blackening of spectrum lines of warious rare~earth eloments -
in the 'process of burning the arc every 15 see, . _
mwea As is séen from the dlagram, the intensity of the samarium
‘gpectrum lines varies differently, than the intensity of othor rare-
“garth elements of the mixture which was investigated, As a result of
- this, "thé relative intens:.ty of those pairs of lines, in which one of .
the lines belongs to samarium, substantially varies during the. _process
~of burning of the arc, The relative intensities of such pairs in re-
lation to the time of ‘burning of the-arc are presented in fig, 1. .
On the other hand, the relative intensity of those pairs of lines, in
which the lines of samarium are not involved, remains practically con=-
< gi);ant durlng the Whole ‘time of the burnlng of the arc, (curves s fig 1,
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1" Upon the burning in the arc of a concentrate of samarium with low
concentrations of admixturcs of other rarc-earth elements (0.02~0,1%) to
the moment of total combustion of the sample, when.the intensity of the
spectium of samarium begins to decrease, the intensity of the linres of
the admixtures, sharply increases, This is seen from fig, 2, where are
represented the variations of blackening S of the spectral lines in re-
1ition to the time of burning of the arc for this case, The cbserved
phenomenon of a sharp increasc of the inionsities of the spectrum lines
of the admixtures makes it possible in practice to raise the sensitivity
of tho discovery of admixtures in the surplus of samarium approximately
for the order of magnitude, If other rare-earth elemente, as for example
Ce, Pr, Nd, La, Y, Dy are the main component of the investigated mixture,
a simila» phenomenon is not observed, - - . ‘ ' .

E In fig. 3, a are represented curves of the relaticn of blackenings
of lines of various rare~carth alements to tho power of the currentv,
From £ig, 3 it'is seen, thab the intensity of the lines of samarium in-
creases with an increasc of the current of the arc up to a specific value
(64) and remains almost invariable with a further increase cf the current,
fho intensity of the spectra of other rare-carth eiements increases sub-
* gtantially within the investigated limits .of the powor of the current,.
Therefore the ratio of the intensities of those pairs of lines, in which
‘one -of the lines belongs 0 samarium, changes very substanitally in re-
laticn to the power of the currert (see curves in fig, 3 ), whercas the
relative intensity of the pairs withou the involvement of samarium linos
changes insignificantly (curves in fig., 3B).. S PRI
Observations on the variation cf the relative intensities of homo=
logous and non=homologous pairs of lines make it possible -to come to the
conclusion, that the cause of the aniomalous behavior of samarium is not
contained in the processds, which proceed in a gasecus cloud of the arc,
Actually, in fig, 1, for the same elements are represented two pairs
of lines;’SOme'of which are distinguished little, and the others are
distinguished substantially for excitation energiecs,. Inspite of this,
in the behavior of these pairs there is almost not any difference (the
values of the excitation energies are presented alongside of the values
of ‘the wave lengths), In 3,B is rcprosented the variation of the ratio
of the intensities of the two lines of samarium in respect to the power
of the currsnt, This ratio does not change at all, insplte of the fact,
that the lines according to excitation energies differ from one another
move substantially (by 0.6 v), than in the case of any cther pairs (for
this group in f£ig, 3 are presented only the excitation energies of the
lines, which were investigated), consequently, the fluctuations in the
gascous cloud of the arc canfiot-be the cause of the anomalous behavior
of semarium, It is contained in the processes of the transition of. the
gubstance from the solid state into the gaseous cloud of the arc, In the
crater of the anode samarium undergoes other chemical transformations,
than the other rare-carth elements, The tension of the vapors of the
compound, in which samarium enters into the gaseous cloud, is greater,
than the compound, in the form of which the other rare-ecarth elemonts
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volatilize, Such a hypothesis is substantiated by the fact, that in the

activated arc of alternating current between the copper electrodes with
a baked sample in the crater of the electrode, the mentioned aromalies

of samarium are not observed, because in the given case the character of

the vaporization of the sample is gomewhat differenty

The following conclusions havwe a specific.significancé for practl-
cal work, - . U . IR o
1, The use of samarium as an element of comparison upon spectral
analysis of mixtures of rare-carth elements substantially reduce the ace
curacy of analysis, B L =
- 2, On the basis of selective vaporization of samarium it is pose
sible to increase significantly the sensitivity of the detection of adw
mxtures in the coacentrate of samarium, . . e
3, The sensitivity of the spectral discovery of admixtures in
samarium will be greater with high values of the power of the current of
the arcy and the sensitivity of the spesixal discovery of samarium in
other rare clemonts will be greater with low values of the power of the
current of the arc,

Submitted for publication
31 Decenber 1957

5620 wEND =



. piblograhy -

. Fassel, Vo Aa, Jo Opb, Soc, Amo, Tol, 39, 1949, Page 187 - |

: Rose, Ho Joy Myrata, Ke Jo, Carron, M.Ko, Spectroch, Acta, Vol 6, 195k,
... - Page 16, ' : : _ R ‘ i

Fagsel, Vehej Wilhelm, Hohos Jo OPte S0Cs Amc, Vol, 38, 19L8 Page 518,

Fassel, Veles Cooky HoDos Krotz, L.C., Kehres; Ps W.y Spectroch,
~.Acta, Vol, 5, 1952, Page 20k, R -

Nocarty, CoNos Scribner, L.Ros Lamrenz, M. ,'Hop‘kins, B,So-,i Ind, Eng.
Oh, Anal, Bds, Vol, 10, 1938, Page 18lL,

Shvangiradze, RoRos Spekiralinyy analiz smesey redkozemelinykh i

nokotorykh redkikh clementov avtoref (Spectral Anaiysis of Mixtures

. of Rare-Earth Elements and Certain Rare Elements,) Abstract of
 postwgraduate disseitation, Moscow, 1957, - .



Tigure l.

S

FrCURE APPENDIX

murves of blackening and the relative
the pairs of lines in relation to the
of the arc,

4, curves of blackening of the lines
5 - polative intensities of the palrs

by Atat &
- le- TINY

intensities of
time of burning

of lines -

n, relaotive invensities of paire of lines (without '

Sn) .

042388
EN TN

GUAADLE




. e
BERE G LON A

" e ,
1, uonoss

Sueseanien esonitions every 15 sac,

i~



fe
3

Mgare f,  Successive sxpositlons every 15 s¢Ce
O Curvaes of blackening of the snectrom lines in relation
te the time of corbustion of the concentrate of samas

rian in the are,

| PMpave 3, Curves of piacl _ e lines and the relative ine
tensities of the *&i.‘ of lines in the spectra of rave

sarths in ralatio the powar of the currend,
. Carves of 11 : the 1 :
- palative intensities of the pairs of lines,

&

B +.
P e

Gd r2
BE e
4 - ..."31.3?
- (B3R

Lags , lats
Fris o ) ww ’

8, relative intensitics of nalirvs of lines {withoub




15

)

T S
=

I3

I3

curraert (&2

I

ke
oy rvmtacamy «-)vv.-.—.
& 3
)

- af Ourrent (64

&
A

PRI S
&4

b T

—-.mg—--.. LR

(Y ‘O >
P U P R S
¢ = e ‘v,
o ES AN

¢

B . NSRS B,
£
arent (6

-

Lo o
L3 Lo
o o)
. o

N oY
3 o ’ *
R Y .

< e =
& b
- v s
&7 o T
o J [N
s o - i
. EA]



