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Abstract—This study was carried out to find a new nonpollutant process for the extraction of arsenic and sulfur
component from arsenic bearing sulfide ore by means cf the inert roasting and wat : leaching.

The proper conditions for the inert roasting of arsenic bearing ore were that roasting temperature: 500°C, roasting
time: 3 min. per 1g ore and particle size of ore: -140 mesh under N, atmosphere.

The optiinum conditions for the water leaching of the inert roasting product were that leaching temperature: 99°C,
amount of water: 50 m/ per 1g inert roasting product and leaching time: 60 min..

The analyses of the final product through the both treatments under the above mentioned conditions showed that

the content of As,O, was 98.21% and the x-ray diffraction pattern was identified as arsenolite.
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Fig. 1. Equilibrium constants of the various reac-
tions in the Fe-As-0-S system.
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Table 1. Chemical analyses of arsenic bearing
ore.

comp. As S Fe Si
% 50.91 8.03 12.52 7.12

Table 2. Sieve analysis of arsenic bearing ore.

mesh 140/170 170/200 200/250 250/270 270/325 -325 total

% 105 29.5 6.7 23.3 267 33 100
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. Absorption bottle B : Quartz basket

. Quartz spring Tc : Temp. controller
: Quartz reactor P : Pyrometer

: Tubular heater V : Valve

: Drying bottle (H,SO)) C : Cathetometer
: Drying bottle (P,05) F : Flow meter
: O, removing bottle (pyrogallic acid)

Fig. 2. Schematic flow diagram for the measure-
ment of the weight loss.
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A : Absorption bottle B : Quartz boat
C : Condenser coil  Cj : Cold junction
Cr : Thermocouple F : Flow meter
Fr : Tubular heater G : Glass wool

I : Inner tube P : Pyrometer
H : Drying bottle (HZSO4)

R : Quartz reactor

S : Drying bottle (P;05)

Tc : Temperature controller

Tr : Transformer

Py : O, removing bottle (pyrogalic acid)
V : Valve

Fig. 3. Schematic flow diagram for thermal
decomposition of the arsenic bearing ore.
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Fig. 4. Apparatus for the water leaching of the in-
ert roasting product from arsenic bearing
ore.
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Fig. 5. Effect of reaction temperature on the ther-  °14 3% TGA % DTAcurve®d AA=Hoz §

mal decomposion of arsenic bearing ore.
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Table 3. Chemical and X-ray analyses of the product by thermal decomposition.

Composition of

Temp.(°C) Weight loss(%) product Recovery ratio X-Ray diffraction pattern
As(%) S(%) As(%) S(%)
250 18.4 66.68 11.08 24.10 25.39 As,03
300 65.4 70.03 3.74 89.96 30.46 As,04
350 66.8 71.05 4.15 93.23 34.52 As,04
400 67.7 71.09 441 94.54 37.18 As,03
500 70.2 71.08 4.62 98.01 40.39 As,04
600 70.4 71.11 4.93 98.33 43.22 As;,03 > As
700 71.2 70.45 5.02 98.53 44,51 As,03 > As
800 72.2 69.85 5.07 99.06 45.59 As,05 > As
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100 Sample Arsenic Ore : 1,000 g
Rx. Temp. : 500°C
Ny Flow Rate : 10 cm¥/min
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_ —e—
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2 /
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= O : 270/325 mesh
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A 0 : 140170
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°
1 " [\ il .
0 1 2 3 4 5
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Fig. 8. Effect of particle size on the thermal
decomposition of arsenic bearing ore.
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Fig. 9. Effcct of leaching temperature on the
leaching of As,Q, from the inert roasting
product.

SISt RS Mi25 T M4 19874 8H

REYE 3
100§~ == é 3 o
7v .
/B/D/D e e
4
- f] Temp.: 99.5°C
153 Sample (product): 1.0 g
]
Q
=
g 50
<
S Water m/
@'
< O :25
O : 50
A 0100
X 1200
0 1 Y 1
0 30 60 90
Time (min)

Fig. 10. Effect of amount of H,0 on the lea-
ching of As,0, from the inert roasting
product.
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Fig. 11. Flow diagram for the extraction of the
arsenic component from arsenic bearing
ore.
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