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Table 1 The main components of insoluble

agglomerates after roasting( mass fraction) %

B4y ALO,  Si0, Fe,0, PO, Sn0, Cl CeO,

i 98.8153 0.4032 0.3461 0.2567 0.043 0.04 0.302
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Table 2 The list of mostly medicines and instrument
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Fig.1 Loss curve of insoluble powder during

calcination process
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Fig.2 XRD spectra of insoluble powder before

and after calcination
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Fig.3 Effect of reaction time on Pt leaching rate
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leaching rate
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leaching rate
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Table 3

used for response surface methodology

Independent variables and their levels

K-
-1 0 +1
R L A 4 6 8
R B 1 2.5 4
DCEA s C 0. 06 0.09 0.12

x4 KRBT R4S
Table 4 Experimental design and results

R E/  DCEA ¥/

g  WE BB R AR/ %
(mol-L™")  (mol-L°")

1 4 1 0. 09 97.812
2 8 1 0.09 97.967
3 4 4 0.09 97.876
4 8 4 0.09 98. 038
5 4 2.5 0. 06 98. 368
6 8 2.5 0. 06 98.247
7 4 2.5 0.12 98.617
8 8 2.5 0.12 98. 349
6 1 0. 06 98. 764

10 6 4 0. 06 98. 734
11 6 1 0.12 98.813
12 6 4 0.12 98.793
13 6 2.5 0.09 99. 671
14 6 2.5 0.09 99.614
15 6 2.5 0.09 99.791
16 6 2.5 0.09 99. 681
17 6 2.5 0. 09 99. 621

MY 77 2% 4% BT 45 B AT, % R AL P o=
0.0001 <0. 05, 55 Bl & 2&. 2L 1 P =0.079 5 >
0.05, KI5 L 32 W Xl v JOURE IR Hh ok P4
F [T ST R A5 R

A IR R(R) ARSI e R (R, Ko
TR ILAE ™ L R0 0.971 9 (W 78 5L st
WA 97. 19% ()i 50 45 5L R IR K i B 5 R
(R 0. 841 2, ¢ A1 H 2R 114 S (L1 5 0 2 2
LA e

RS |RIEBRTT 20

Table 5 Regression model analysis of variance

TR VPR AdE BUr FE PfH

LAY 7.56 9 0.8397  62.46 <0.000 1
A He 1.6 1 1.6 0.482  0.0832
B $hi vk BF 0.9 1 0.9 0.672  0.0803
C:DCEA YRJE  2.63 1 2.63 19.6  <0.000 1
AB 0.21 1 0.21 0.09 0.0976
AC 0.54 1 0.54 4.018  0.0546
BC 0.17 1 0.17 0.191  0.0967
A2 4.79 1 4,79 356.27 <0.000 1
B’ 1.98 1 1.98 147.3  <0.000 1
c? 0.1925 1 0.1925 14.32  0.0069
B 0.0941 7 0.013 4

e 4T 0.074 3 0.0247 4.9  0.0795
Al 0.020 1 4 0. 005

iR 7.56 16
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Fig.8 [Interaction effects of liquid-solid ratio and HCl concentration on leaching rate of Pt
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Fig.9 Interaction effects of liquid- solid ratio and DCEA concentration on leaching rate of Pt
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Fig.10 Interaction effects of DCEA concentration and HCl concentration on leaching rate of Pt
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Optimization of recovery process for insoluble particles from waste platinum

catalyst by HCI-DCEA system using response surface methodology
CAO Yaohua'?, PENG Dayuan', ZHANG Qin'?, LIU Yuan’, YANG Hongying'*
(1. School of Metallurgy, Northeastern University, Liaoning, Shenyang, China 110819 ;
2. Key Laboratory of Ecological Metallurgy for Polymetallic Mines, Northeastern University, Liaoning, Shenyang, China 110819;

3. School of Environmental Studies, China University of Geosciences, Wuhan 430078, China)
Abstract; In the actual production process of recovering waste platinum catalysts using the total dissolution
method, there are still insoluble deposits, resulting in secondary pollution and waste of platinum group resources.
In this study, insoluble particles were crushed and finely ground, and about 300 mesh powders were calcined. The
obtained powders were then leached in the HCI-DCEA system to investigate the effects of reaction time, reaction
temperature, liquid-solid ratio, hydrochloric acid concentration, and DCEA concentration on platinum leaching
rate. Significant factors such as liquid-solid ratio, hydrochloric acid concentration, and DCEA concentration were
selected for response surface optimization experiments. The results indicate that the significant order of influence on
platinum leaching rate is DCEA concentration > liquid-solid ratio = hydrochloric acid concentration; The optimized
process conditions are leaching time of 2 hours, leaching temperature of 70 °C, liquid-solid ratio of 6: 1,
hydrochloric acid concentration of 2. 35 mol/L, and DCEA concentration of 0. 09 mol/L. Under these conditions,
the waste platinum catalyst is recovered and treated, with a total recovery rate of 99. 64% .
Key words: waste catalyst; platinum recovery; insoluble particles; fine grinding roasting acid leaching; acidic

DCEA system; selective leaching; response surface method
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