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Fig.1 Evaporation process of metal atoms in a melt
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Fig.2 Relationship between the volatilization rate of metal
elements and the pressure of system
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Table 1 Alloy composition
Alloy Cd-Zn Bi-Zn Bi-Sn-Zn
Metal Cd Zn Bi Zn Bi Sn Zn
X 0.4 0.6 0.3 0.7 0.1 0.4 0.5
m/g || 32.04 27.96 || 34.68 2532 || 12.40 28.19 1941
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Table 2 Evaporation rate of pure Zn under experimental

conditions
Metal T/K t/min myy/g  my/g  w,, o',
Zn 630 15 60 57.18 0.027 0.023
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Table 3 Evaporation rate and condensation coefficient of
Zn in Cd-Zn alloys

TK  t/min o' Wz U= 7, [0z,
590 20 2.19x10°  4.97x102 0.044
600 15 3.61x10° 7.40%10? 0.049
610 10 4.80%x10° 1.08x10™" 0.044
620 8 7.59x107 1.59x10" 0.048
630 5 1.29x107  2.26x10" 0.057

Table 4 Evaporation rate and condensation coefficientof
Zn in Bi-Zn alloys

T/K t/min CU*ZH Wz, azﬁ“’*Zn Jwg,
760 5 1.67x10%  1.69%x102 0.00989
770 2 9.49x10*  2.14x107 0.0443
780 2 3.49x10°  2.70x107 0.129
790 2 5.05x10%  3.37x107 0.150
800 2 6.79x10°  4.19x107 0.162
810 2 7.89x10°  5.19x10? 0.152
820 2 8.35x10%  6.38x107 0.131

830 2 1.02x102  7.80x10? 0.131

£S5 Bi-Sn-Zn &Y Zn MELRERRERY
Table 5 Evaporation rate and condensation coefficient of Zn
in Bi-Sn-Zn alloys

TK  tmin o' Wy U= 70 /07,
750 5 2.10x107 8.28x107 0.254
770 1 3.30x10° 1.33%x102 0.248
790 1 4.90x10°  2.10x102 0.233
810 1 1.24x107 3.22x107 0.386
830 1 1.67x10%  4.84x107 0.346
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Table 6 Constant value £ in different alloys

Cd-Zn Bi-Zn Bi-Sn-Zn
T/K k T/K k T/K k
590  4.39x10* 760  1.72x107 750  2.95x10°
600  5.70x10* 770 4.20x10° 770 1.30x107
610  9.27x10™ 780  4.88x10° 790  1.39x107
620  1.11x10° 790  4.82x10° 810  1.63x107
630  1.80x107 800  5.55x107 830  2.04x107
810  5.97x10°
820  6.14x10°
830  6.61x10°
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Evaporation Kinetics of Zinc in Crude Zinc by Vacuum Distillation

Zhao Weichen, Xiong Heng, Xu Baoqgiang, Yang Hongwei
(National Engineering Research Center of Vacuum Metallurgy, Faculty of Metallurgical and Energy
Engineering, Kunming University of Science and Technology, Kunming, Yunnan, China)

Abstract: Based on the metal elements contained in crude zinc, the evaporation kinetic experiments of the
Cd-Zn, Bi-Zn and Bi-Sn-Zn systems in vacuum distillation were carried out. The Langmuir formula was
used for theoretical prediction of evaporation rate. The results are in good agreement with the experimental
data. It indicates that the method of evaporation rate calculation is applicable. The condensation coefficients
of zinc in the alloys were calculated. The relationship between the interaction and the evaporation rate of
components in the alloys was discussed. It will be helpful to the separation and purification of crude zinc and
the optimization of experimental equipmentby vacuum distillation.

Keywords: Crude zinc; Langmuir formula; Condensation coefficient; Evaporation rate constant
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Effcet of Adding Methods on Neutralization Process for Copper Raffinate

Chen Zhengxian
(Xiamen Zijin Mining & Metallurgy Technology Co. Ltd., Zijin Mining Group Co., Ltd,
Shanghang, Fujian, China)

Abstract: In this paper, one-step neutralization process using lime slurry stimulated in the on-site process
was conducted as a reference. The adding method of reagent, mixing of reagents, the type of water, and times
of adding reagent on the pH value of copper raffinate were investigated. Moreover, the production of neutral
slag and cost evaluation of reagents under the condition of various neutralization processes were initially
predicted. The test results showed that the wet addition method has better effect than that of the dry one in
the neutral performance on the copper raffinate. Compared with one-step neutralization process, the two-step
neutralization process using lime slurry has lower cost and shorter reaction time. While neutralization using
limestone is used as the first step and the second step using lime slurry, the agent consumption of limestone
is easy to control, the amount of slag is the least and the cost of the total reagents is the lowest one.
Keywords: Acid mining drainage; Copper raffinate; Neutralization of lime; Adding method; Wastewater
containing heavy metal
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