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Results of chemical phase analysis of cadmium in
cigarette ash
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Table 2 Response surface experimental design factors and
levels
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AliRBZ/C 25 50 75
BIR /b 0.5 1.25 2
ChitFR¥ &/ (mol/L) 0 0.19 0.37
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Table 3 Thermodynamic data for reaction (2) at equilibrium
at different temperatures

WL AHAKI/mol)  AS/AK)  AG/(KkJ/mol)  Log(K)
25000  -146302  -18.754  -140.710  24.654
40.000  -146431  -19.177  -140426  23.426
55.000  -146591  -19.676  -140.135  22.308
70.000  -146.777  -20229  -139.835  21.288
85.000  -146.983  -20.817  -139.528  20.351
100.000  -147.205  -21.424  -139.211 19.489
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Table 4 BBD experimental design and results

B9 AlE/C BRA/A CRRERIKE/(mol/L) Y 145 H /%

1 25 0.5 0.19 74.51
2 75 0.5 0.19 92.27
3 25 2 0.19 91.46
4 75 2 0.19 97.95
5 25 1.25 0 61.31
6 75 1.25 0 75.3

7 25 1.25 0.37 84.84
8 75 1.25 0.37 97.1

9 50 0.5 0 79.28
10 50 2 0 81.28
11 50 0.5 0.37 88.14
12 50 2 0.37 93.55
13 50 1.25 0.19 97.53
14 50 1.25 0.19 97.53
15 50 1.25 0.19 97.4
16 50 1.25 0.19 97.62
17 50 1.25 0.19 97.56
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Table 5 Results of analysis of variance

| PR HEE ¥E F P WHEE

FEAHY 1776.52 9  197.39 13.46 0.0012 &3
A-RE 31878 318.78 21.73 0.0023

1
B-Iif[H] 112.8 1 1128  7.69 0.0276

C-TRMRIREE  552.12 1 552,12 37.64 0.0005
AB 31.75 1 3175 216 0.1847
AC 0.75 1 0.75 0.051 0.8278
BC 2.91 1 291 02 0.6696
A’ 218.44 1 21844 14.89 0.0062
B? 6.87 1 6.87 047 0.5156
c? 480.96 1 480.96 32.79 0.0007
B 102.69 7 14.67

e 0.026 4 0.0065
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Fig.1 Relationship between measured leaching rate and
model predictions
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Fig.2 Effect of temperature and reaction time on cadmium
leaching rate
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Fig.3 Effect of temperature and sulphuric acid concentration
on cadmium leaching rate
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Fig.4 Effect of sulphuric acid concentration and reaction time
on cadmium leaching rate
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Table 6 Results of chemical element analysis of leachate
JLR Cd Pb Zn Fe Sb
L% 0.40 64.26 0.10 0.07 0.04

C1 w5t i = o [a] 9 8 1) PAE A
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Process Optimization of High-Efficiency Leaching of Cadmium from Lead
Smelting Smoke Based on RSM

Li Yaoshan', Liu Yuan', Gao Zhaowei', Wen Kan', Guo Hui’, Zhang Dongyang®
(1.Western Mining Group Technology Development Co., Ltd, Key Laboratory of Plateau Mineral Processing
Engineering and Comprehensive Utilization of Qinghai Province, Qinghai Province Non-ferrous Mineral
Resources Engineering Technology Research Center, Xining, Qinghai, China; 2.Qinghai Xiyu Nonferrous
Metals Co. Ltd, Geermu, Qinghai, China)

Abstract: This is an essay in the field of metallurgical engineering. This work aims to investigate and
optimize the effects of the leaching parameters on the selective leaching of cadmium from bottom blowing
melting furnace dust. The response surface method was applied for the optimization of selective leaching
parameters of cadmium from the dust. The leaching recovery of cadmium (Y1) was taken as the response
variable, where the leaching time (A, h), concentration of sulphuric acid (B, mol/L), and leaching
temperature (C, ‘C) were considered as the independent variables (factors). The research shows that the
parameters of the response surface quadratic regression model are significant. Among the model parameters,
A, B, C, A” and C? are important model items. The order of influence of temperature, time and sulfuric acid
concentration on Cd leaching rate is C>A>B. The F value of AB was 2.16, the F value of AC was 0.051, and
the F value of BC was 0.2. The order of influence on Cd leaching rate during the interaction process was
AB>BC>AC. When the temperature is 75 “C, the time is 1.62 h, and the sulfuric acid concentration is 0.26
mol/L, the predicted cadmium leaching rate is 99.2%. Through three experiments, the average value of the
cadmium leaching rate is 98.18%, and the deviation from the predicted value is 1.02, Higher is the optimum
process condition for leaching of cadmium.

Keywords: Metallurgical engineering; Response surface method; Cadmium-containing soot; Leaching rate;
Cadmium
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