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To Determine the Energy of Formation of Vacancies in Silver

by

0. ME. Ovcharenko

The method of hardenin4quenching) vacancies and measuring the increment in

electro-resistivity is beia-g widely used for studying the elementary act of self-dif.-

fusion in metals tgold [1-33. Pljtiriumýl, 4, 5], 31umir.=(6-S]9 coppe49j-.In this experz.

Lnent an effort was made to obtain data on the enerey of formation and energy of acti-

vation in dislocation of vacancies (Qj and 2) in silver.

Samples for the investigations, were prepared from silver wire (99.99%) with a

diameter of 0.05 mm and 1C0 sm in length. Relative values of residual resistivity

I -200C , where R4,2oK - resiszivity at a temperature of liquid helm, and R20OC - re-

sistivity at rocoa temnerature) before the quenching was 1,_.10"3. An ordinary method

was uzed for qaerchingr (l:

-The first experiments on quatching silver in open air shoaed that an incroase

in elactro-resistivity originates not only aj result of fixing the vacancies during

the quenching but rather as result of d.-taining (delaying) the atoms by oxygen, which

dissolves in silver when it is heated to high tenperatures. Experiments were made on

the quenching of silver in open air and in helium with varuouw oxygen admixture con-

centrationse

table

In the table aru given values R2o0 (where 4R - increase in reaistivity due to

cquenchuing)@ which corresponds to a temperature of I0000 K in media with verious oxygen
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17S 13.24 13.6 1.0
3.2 1.79 1.5 1.2
1.3 1.14 0,9 1.2
0,A 0.22 0.4 0.5

""4o-1l3 0

(T.73I!JE



contents, It is evident, thAt with a reduction in the am•ont of the lAtr-. drops

sharply.

The increase in resistivity at mall content of admixture is proportional to

its concentration (C). The concentration in turn, as is evident(13i is proportional

to the square root of pressure (p). In this way the increase in reSi3tivity should also

be proportional tc the root of ps

AR-
R200c

It is evident from the table that R o0C oscreases, likelp at all pressure values

with exception of the lost one ( p = 0.08 mm). This offers the possibility of making

conclusions, tht during the quenchin+k of silver in air the increase in electrical

resistivity is basically due to the fixation of the oxjgen dissolved ia silver. Frcu the

dependence of R2OC upon the quer.ching temperature which originated during heatin

open air, was designated the enera of o.gen dillution in silver. It constitutes a

value of 12000 calimol.

The increase in resistivity after the quenching of silver, when huated in pure

helium (oxygen content/ 0.01%) Is due basically to theo detenuion oi vaconciese 7he

enerfy of formation is deteruiziod for this case and it amounts to 24000 cal/ml.

1his value is in perfect ccnfori.ity with the valuessott/-irned from measuring the in-

crease in therw-97 in a pair of quenched-ennealed m-etal duriig the heating of sil.

ver in the open air (23200 cal/mol[lO]). such a concurrence can be exlained, eaarently

by the fact that the influence of oxycen on thermo 3-7 is not denoted, since it in

present in annoaled and quenched metals.

The eaerey of activation of the displacement of vacanties can be determined

fra' kinetic curves of annealing. So far it was imgosible to obtain such curvesbeoausq

evih in pure helium (oxyGen content I/ 0.01) tho oxygen during long lasting ansouling

wc still capable of exerting a contain effect on the magnitude of electrical rests.

tiltlty,
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Experiments to quench silver in pure Aron are continuing.

The author uses this ocassion to express thanks to Academician of

Acadenq of Sciences UtIr-SSR B. 0. Lazarev, for the discussion.
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