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Mean pore
Sample diam. Pore volume,®  BeT surface.?
1vpe no. u celg cmijg X 1074
1 0.075 0.25 10.2
2 2.1 0.30 0.7
3 0 60 0.29 1.8
4 044 0.32 2.4
5 Q.27 0.42 3.9
6 0.30 0.40 4.1
7 0 01 0.34 37.8
8 40 0.36 0.8
9 C.42 0.36 3.7
10 0.065 0.032 0.6
11 1.6 1.21 2.2
¢ By mercury intrusion excluding voids >1 u. Voids >10 g excluded

on Types 2, 8, and 11.
 Mean particle diam = 0.0096 crm.
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(] 013 20 4.9
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Abstract,

The object of this study is to reduce environmental problems and air
pollution in copper extraction process firom sulfide concentrate by sulfur
fixation. The present research consists of two steps. roasting in the presence of
lime and leaching of the product in the sulfuric acid.

In order to studying the roasting reaction, roasting experiments were
done over temperature range of 623 to 873 K for maximum 3 hours. It has found
that there are two separate stages in the roasting process. At the first stage,
which last 60 to 90 minutes, the changing of reaction progress with time is
linear. At the second stage, this dependency is most probably parabolic, and the
rate of the reaction decreases rapidly.

The results of the roasting experiments show that the effect of temperature
in the studied range is not considerable. These results also show that in the
milled samples for 1 to 15 minutes in a satellite mill, the roasting progress is
20-25% more than that in mixed samples for 30 minutes in a hand mixer.

Adding water to the samples increases the rate of the reaction at the -
initial stages, but decreases the total amount of the reaction progress.

The kinetic study suggests that the overall rate of the roasting reaction in
air is controlled by mass transfer through the solid product layers formed
during the roasting process. An apparent activation energy of 1-5.2 kJ mol was
oblained for the roasting reaction of sulfide concentrate in air.

At the second part of this study, leaching experiments were done in
sulfuric acid with concentrations between 49 to 147 g lit" as leachant. These
experiments have been conducted at temperatures between 298 to 348 K for 15
10 240 minutes.

For a calcined sample with 79 % roasting progress after 30 minutes
leaching all the copper goes to the solution, and the majority of the copper goes
to the solution at the initial 20 minutes.

Among the effecting factors of temperature, concentration, and agitation
of the solution, temperature has the most significant effect on the leaching
process. More over it has to be mentioned that these three parameters has
mutual effects on each other.

In the leaching process, it has found that adding silver ion by amount of
10 ppm to the leachant can increase recovery of the copper from the calcined
samples.
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