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ABSTRACT

Chlorination kinetics of Cr203 was tried on.the thermobalance
in the temperature range of 900°="1100"C, Obtained degree of the
conversion was estimated gravimetricaely from the amount of the
evaporated a¥ychloride from the following reaction :

C‘r203 + 2 012 + 0,5 0, = 2 Crozclz/g/

INTRODUCTION

Chromium ores are used in metallurgy namely for ferrochromium
and refractory materials production. From the point of the quality
are these ores in the most cases not suitable for refractories
production. For conditions of the changable oxygen potencial and
for high temperatures is content of iron in Cr-ore unsuitable.
Therefore in the world are tried chlorination technologies by means
of which the content of the impurities of materials for the refra-
ctory materials prdduction is decreased.

Review of the literature references concerning abovementioned
problem has been made in our former work /1/.

Result of metioned process is that in oxydation conditions chro~
mium 18 lost due to the evaporation of‘cxides 2/, oxychlorides /3/
or chloridesi4/.

The aim of the chlorination kinetics study of Cr203 was to determi-
ne the basic kinetics date and on the base of these data to analyse
the possibility of decreasing of Cr losses.

EXPERIMENTAL

For the experimental work the Cr203 powder of the analytical
purity was used. The powder particles size dimenos was 100% :
- 0,04 mu. After the gaining of the moisture content up to 1-5 %,
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the powder was briqueted under the pressure of 0,5 t 0,05 MPa to
form cylindrical samples. The height of the samples was corrected
by the grindinz to be equal to the diameter of the samples. The
samples were then dried and sintered at 900°C for 1 hour. The
gained densities of such treated samples were 45 - 65 % of the
theoretical value mentioned in the literature /5/.In the most ca-
ses the sample was cylinder heigth and diameter of whioh were
10,0% 0,3 mm.

The apparutus used in the experiments consisted of the puri-
fication lines for gases 012,02 and N2 reap. Required mixture was
prepared by the mixturing of these gases. The reached degree of
the conversion was estimeted gravimetricaly from the silice
spring elongation. The rate of the gases flow around the sample
was 36 mm s-l by which rate the influence of extermal diffusion
of the reaction products - gaseous oxychloride and chlorides of
Cr - was >limi: . ited. The majority of the experiments were reali-
sed with the optl-jl gaseous mixture for Cr02C12 with the content
of 14% C1, and 86 % O, as it is recommended in literature /3/.

RESULTS AND DISCUSSION

The study of the tern~rature influence was excecuted at the
temperature 900,1000 gnd 1100°C resp., with tue sample diameter of
10 mm and atmosphere with 14% 012. The same atmosphere was used
at 900 and 1000°C for the sample size influence study. The radius
of the sample was varied in the range of 0,15 - 0,6 om. For thw
obtained time dependance or the conversion degree R the best ful-
filment of the linear time dependance was reached by function
l1-/1-R /1/3. The dependanceg of this function on times are
for 1000°C and different contents of 012 in atmosphere shown in
fig.1l. From the equation valid for the cylindrical samples where
height is equal to their diameter :

1-/71-r/AM3 ok T /1/
To g)o

where R = wo—a-ﬂ- - conversion degree
o

r, - original sample radius, /n/

o — originel sample density, / kg . 3/
@7 - time,/h/
k - ratc constant, /kg . m 2. h™1/
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W -~ sample weight in time ,/kg/

W, - sample wieght at the beginning, /kgd
the values of k were calculated. Since the dependance of the 1ln k
values on 1/T was linear, the apparent activatioﬂ energy was esti-
mated by the means of the Arhenius plot.

The influence of chlorine and oxygen content change has been
studied at 900° and 1000°C resp., The dependence of k values
change on concentration is shown in fig.2. The linearity of this
dependance 1is fulfiled for the function chlorine concentration
volume fraction X%{3 with the exception of the two last values
for which the chloriﬁation of Cr203 takes place and also CrCl3
is formed. The CrCl3 presence in the condesate has been proved
during the mentioned experiments.

On the separate "influence study base the mathematical rela-
tion valid for Cr203 conversion change dependance in the chlori-
ne atmosphere consisting of chlorine and oxygen has been found
as follows :

RICW VoY SR Te By - . Y

ro.g’o 2 R, . T

The validity of this reiation has been proved in our former
work /1/.
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P4g.1.: Relationship of function R versus time,

018 //A-~ — ~C
0t 4 AN
daln 7/ A
e
7 012+ a—b
F=
. 4 - o—
% ook 000 e ™~ N
§. // \O
vy gm0

L0
3
T

o™= QS cm

[;{)8- fa
e
-

?
AN

0p2t
l/'sm 88 7 8 50 4 0 20 0 0% 0
1

1 1 L ] 1 1 1 1 4

0 1 20 30 40 50 60 70 80 o0 100% Cip

Fig.2.: Relationship of k values change versus stmosphere.



