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Introduction

Ae a result of research cn the dissociation pressures of cobalt arsenides (1),
it wvas found that thne dissociation proceeds gwdually. The end results of the
d’issc;ciution reactions can be sean from the folowing equations (s = solid, g = gas-
eous ) : .

8Coas2(s) = 4CopAsz(e)taeh(e);
8)  8CoAs{s)ytAsy(g);
mw?-) = 4Cn3hex(s) +Asy(g);
8Coghss(s) « 1280hs(c \+hsh{z);
20CopAs(s) = BCosAsp({w)+iAak(g);
2Cosasp(e) = 1000(s)+As,(g) .

-~

Investigation of the dissociation pressures of ccbalt arsenides wvas dictated
by the necessity of studying in detail the oxidation-reduction resctions taking
Place in pyrometallurgy.

Resulte of determiniag the dissociation Jressurss, notwithstanding the oble?-vyd
narrow temperature intervals with ancamlous values close to the critical points (1),
demonstrate in several ranges of teagperature , & uniformity in their changes; and

also permit the determiration of the charge in free energy and the heat content re-
sulting from the formation of the compound s .

From a practical point of view, the intervals in temperature during which
the reaccions with the arsenides rroceed intensively, perticularly those during
heating at temperatures close to the temperatura of ignition in air end at the
malting point, are of great interest.

Temperatures of ignition of cobalt arsenidsz and the dissociation pressures
at temperatwres close to them are ss folloys:
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Table T
Ignition Tenp, in Deg C : Dissociation Pressures
Arsenides {clmss 0.23840.0€7 wm) Pauh (in o mercury) Correspondent Temp
Coksp 540 3.8 - 1073 ska
Cophsy 610 1.45 - 10-3 615
Cods 75 7.21 ° 1073 768
CozAs, 785 6.97 - 103 778
ConAs 790 5.32 - 1075 - 187
* Coshsp : 805 5.61 ¢ 10-5 798

Accoxrding to resesrch by Preyner and Brokmoler (2), at temperatures of 800-
900 Gegress centigrade and pressure of 750 miilimeters, the molecules of gaseous
&rdenic are 94 percent tetrstomic. With the lowering of the pressure to 10-b
~-10"7 mwm, further dissocistion into diatomlc molecules occurs; but for the pur-
poses of calculation, 1t iz sufficient to aesume thut the molecules of gaszous
arsenic iu ali cases eve tetratomic.

8ince the dissocletton pressures ol the cobeli sreenides are very samsll, 1t
can be agsuned that the vapors of avsenic comply with the fdeal gee laus thad =213

thunodynsmic equations for ideal guses apply also to them (6), °

Vepor presgares of arseuic gas, determised for the dissociation resctiouns -
of arsenides, represent constants of equilibrium of the six raactions fc = which
the equations were previoucly given. .

Therefore, the change in fres energy (A‘f} can be determulned eccoraing to
the equation for the isotheru of the reastion Ach= - A = - RT 1o Kp, and the
change in hest content resdily can be determined &ccording %o the equation for
the iscbar of the reaction

Ep  NE(Tp - T3)
1n <22 T2
.3y 4.575 T4T,

Summary of Results

The highsr :obalt arsenides, as well ss the monoss3enides, are fomud in netuwre
in the form of minerals (scutterudite - Coksz; smaltine - Colsp; &nd moderite - CoAs)
and also as components of other ores.

Thke changes in free energy and heat cdrtent resulting frox the formation of
cobalt arsenides from ths two slements, calculsied for 12 gram atoms ¥ cobalt at
ThO degrees cumtigrade end 100k degrees cemtigrade (see tailes below), incrsase
in passing trom the lowver arsenides to the highe .

Teble 2. Change in Frase Energy and Heat Contont through Formation
of Ccdalt Areanides from the Elements at 740 Centigrade (in calories)

Per 1 Gram Atom Per 1 Grax Atom Pez 1 e Atom
Arsenides of the Compound of Co of As
A AE AP A A Ax
CosAsp -18,765  -h1,240 -3,753 -8,248 -9,363  -20,620
%& 9,336  -20,628 h,668  -10,31k 9,336  -20,628 .
Co 2 -18,345 -hl,603 '6;115 -13,84C -9,173  -20,802
c '9:000 "20)790 ‘9:000 ‘20)790 "9)000 '20)790
kozu3 ~22,329 58,248 -11,160 -23,12% -T,483  -19,%16
CoAsp -12,205 ~37,580 -12,205  -37,580 -6,202  -18,790
-2 -
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favie 3. (.m.nge in kree Energy and Heat Content "m-ough Formation
of Cobalt Arsenides From the Elements at 101k Centigrade (im cslories)

Per 1 Gram Atom Per 1 Gram Atom
Arsenides of the Compound of Co

A¢ Axr Ag./> Ax

Co«)—As -15 ,106 -36 ,510 -3,022 -7,322
-7,678  -18.246 -3,839 -9,132
Coghsp -:k,578  -38,k36 -4,859 - -12,812

Per 1 Gram Atom
of As

A$  Am

'7:55’4 "18)305
‘7’678 -18,299
~7,280  -19,218

Therefors, o gensral regularity in ths changes of chamical afvinity iv the
process of forwation of severel chemical compounds from the two elemsnts can be

observed.
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