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Table 1 Chemical composition of chalcopyrite concentrate (%, w)

Fe Cu S Zn Ni Cd Pb As

23.74 2880 30.22 0.34 <0.001 0.001 0.05 0.007

SiO, TiO,  AlLO;  CaO MgO Na,O MnO

10.14 0.12 2.47 0.66 0.57 0.20 0.08
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Fig.1 Experimental setup for chlorination
of chalcopyrite concentrate
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Fig.2 Variation of Cl, concentration in effluent gas
with cumulative Cl, passed
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Fig.3 Solubilities of Cu and Fe in samples as a
function of cumulative Cl, passed
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Fig.4 Relationship between contents of S and Cl in
chlorinated product at different temperatures
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Fig.5 Effect of Cl, concentration in fluidizing gas on S content in
chlorinated product and ClI, concentration in effluent gas
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Fig.6 Effect of temperature on S content in chlorinated product
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Fig.7 Relationship between S content in chlorinated product and
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Fig.8 Flowsheet of continuous chlorination, optimized operating
conditions and results in a two-stage reactor
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A New Process of Low-temperature Chlorination of Chalcopyrite Concentrate
without Environmental Contamination

FU Nian-xin, Iwasaki I?, Tamagawa T®, Kobayashi M®

(1. School of Materials and Metallurgy, Northeastern University, Shenyang, Liaoning 110004, China;
2. Natural Resources Research Institute, University of Minnesota, Coleraine, MN 55722, USA;

3. Research Inst. Environ. Manage. Technol., National Inst. Adv. Ind. Sci. Technol., Tsukuba, Ibaraki 305-8569, Japan)

Abstract: A low-temperature chlorination process of chalcopyrite concentrate was studied using a small fluidized bed reactor. The effects
of Cl, supply, temperature and particle size of the concentrate on the chlorination behavior, fluidization condition and reaction products
were investigated. The results show that proper excess of Cl, supply is necessary for full chlorination of the concentrate. The Cl,
concentration in effluent gases should not be beyond 0.015% in order to prevent the formation of more S,Cl, and the vaporization of
FeClz. The increase in reaction temperature can effectively reduce the sulfur contents in the products, decreasing to 2%~3% at an
appropriate temperature of 270°C. The sticking of the particles is due to the fritting of a low-melting-point eutectic mixture at high
temperature. The particles with larger sizes (147~208 um) are favorable for the fluidized bed to be in a steady-state fluidization state. The
exhaust chlorine and S,Cl, from the lower reactor are expended for the chlorination of the concentrate in the upper one in the two-stage
chlorination experiment. The fully chlorinated products with an average 2.8% sulfur content can be obtained, and the system can
continuously run smoothly under the optimized operating conditions (at 270 C of the lower reactor temperature and within 0.015% of
Cl, concentration in the effluent gases, and at 250~270 °‘C of the upper reactor temperature).

Key words: chalcopyrite; low temperature chlorination; particle sticking; fluidized bed



