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Separation of the Metals in Precious Lead by Vacuum Distillation Process
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Abstract: Availability of vacuum distillation for the separation of lead, silver, copper, bismuth and stibium
in precious lead was studied by both theoretical analysis and experiments. Experimental results
demonstrate that the evaporation rate of Pb and Bi is close to 100% when the temperature is above 800°C,
holding time is more than 2 h and system pressure is 10 to 20 Pa. Meanwhile, the evaporation rate of Ag
and Sb increase with the temperature and holding time being increased. When the temperature is 850°C
and holding time is 2 h, the contents of Pb, Ag, Cu, Bi and Sb in the residue are 0.21%, 45.31%, 13.24%,
0.0001% and 33.6%, respectively. Besides, the contents of Pb, Ag, Cu, Bi and Sb in the volatile are
46.15%, 0.236%, 0.022%, 8.87% and 35.4%, respectively.
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Fig.1 Process flow diagram of the vacuum distillation

method for precious lead
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Tab.1 Main chemical composition of the precious lead
Element Pb Sb Bi Ag Cu Fe
Mass fraction/% 40.27 28.1 732 1146 2.3 0.081
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Fig.2 Vertical vacuum furnace
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Tab.2 Evaporation constants and evaporating temperature

ranges of the elements in the precious lead*!

Element 4 B C D Terr:lf’ge:}tge
As 6160 - - 982  600~900
Sb 6500 - — 637 903~1860
Bi  —10730 -3.02 — 181  544~1837
Pb -10130 0985 ~— 1116  600~2023
Ag 14400 085 - 1170 1235-2485
Cu  —17520 -121 - 1321 13682840

¥ 2 e TSR R A EE, N
B 3 B4s R 5N, As fERBARIR M 2R A8
WRTHESE, HESEKRAZEREE RN
FFIRUSE pso >Pai >Peo >Pag >Peu s S2JE HIHIN %

K3 pilpa SEE THXRR
Tab.3 The relationship between p;’/ pAg* and T
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Fig.3 Relationship between temperature and Ig p”
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Tab.4 Experimental activity coefficients of 4g-i binary system
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T/K Xag 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
VA 1.836 1.360 1.159 1.005 0.896 1.849 0.863 0.918 —
1000 ¢
VBi 1.033 1.087 1.146 1.238 1.358 1.448 1.397 1.156 —
VA 1.696 1.443 1.257 1.139 1.089 1.025 0.992 0.984 0.985
1273 ¢
Ppb 1.010 1.039 1.088 1.146 1.190 1.281 1.358 1.389 1.377
VA 0.579 0.541 0.523 0.522 0.529 0.540 0.659 0.816 0.948
1250 ¢
Psb 1.003 1.015 1.026 1.026 1.014 0.988 0.676 0.354 0.151
VA 2.656 2.154 1.790 1.525 1.334 1.203 1.113 1.052 1.014
1420 ¢
Yeu 1.013 1.051 1.118 1.218 1.359 1.541 1.782 2.112 2.600
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Tab.5 Separation coefficients f;,, of Ag and other

component i

Ag-i “ILHR T/K Bing
Ag-Bi 1000 4.90x10%~1.03x10°
Ag-Pb 1273 1.14x10°~3.28x10°
Ag-Sb 1250 1.63x10%~5.90x10°
Ag-Cu 1423 0.46x102~0.70x107
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Fig.4 Effect of temperature on evaporation rate of lead,

bismuth and antimony
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Fig.5 Effect of temperature on evaporation rate of silver
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of silver in the residue
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Fig.7 Effect of holding time on evaporation rate of lead,
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Tab.6 Main chemical composition of the residue and volatile
I Pb/%  Ag% Cu/%  Bi% Sb/%
BEY 021 4531 1324 0.0001 336
ERY) 4615 0236  0.022 8.87 354
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K& 0.0001%, TFERDIF P ) i LA 1)
40.27%3E A 46.15%, Bi & &0 B E R 7.32%
HIn% 8.87%, IXULEHJEELHH) Pb Al Bi FAHR I
NBERYIH, ST Pb. Bi MR IIWIE 0
BAEE. REYT Ag SRR 11.46%3H
& 4531%, Cu SEMER AR 2.3%8N%
13.24%, TH#ERDIF Ag & &0 H ERH 1) 11.46%
FEIKE 0.236%, Cu SEHERHR 2.3%MFKE
0.022%, iX i W R ) Ag Al Cu FEASHR (4 B 7E 7%
By, ST Ag. Cu WERHEYHIIWIE 0 B e
o TREAVIAFE R YRS A KER Sb, XAER K
7 850°C FZEMHI, A4 MR Sb BB E Ag. Cu
SR MR A, AR5 Sb XL

e
7508,

4 g

(1) RFH 2SR RE NS 20K STar 0 B
BS54, . WU E, S&ant, 51
AL A RS, WEERE. RS,

(2) SEERZEIRRE, 7RI ST 800 CHY,
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PRI TR, BRAIAR I3 R BTG K.

(3) MUZRIMIRE N 850°C, {RIEHF N 2 h i,
By BB, BAL ERBERZESN 99.76%, 99.79%
72.01%. 1.7%; SREAVIPE. R W, B BRIH
B39 0.21% 45.31%- 13.24%. 0.0001%- 33.6%,
FERYIAY AR . B BRSO TIN 46.15%.
0.236%- 0.022%. 8.87%- 35.4%.
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