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Table 1 Major compound components of automotive

waste catalyst feedstocks(mass fraction) %

M4 ALO, Si0, MgO CaO  TiO, Zt0,  PdO
G 4436 3346 7.87 0790  0.640 1.98  0.0434
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Fig.1 Separation flow chart of aluminum and

magnesium from automobile waste catalyst
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Fig. 2 XRD analysis patterns. (a) raw materials of
spent catalyst; (b) clinker sintered at 1 200°C for
60 min
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Fig. 3 XRD patterns of samples sintered at 900°C and 1 100°C
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Table 2 Alkali leach residue XRF analysis results

oY (Bt 7380 1% ALO,
ALO, Si0, MgO Ca0  PdO  EHE/%

N/A  C/S

1.00 2.00 2.80 27.07 11.34 49.09 0.0466 92.23
120 200 255 2571 10.84 50.89 0.0720 92.53
1.00 216 150 2725 11.29 49.19 0.0889 95.85
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Fig. 8 XRD patterns of alkali leaching residue
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and results
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Table 4 XREF analysis results of hydrochloric acid

leaching residue

Fefgis  ALO, Sio, MgO Ca0 PdO
1* 1.19 43.22 0.478 1754 0314
4 1.86 27.18 9.13 5022 0.0997

R . W L/ R REE B
G (mL-g™) it /g Fiktlg  REI%
* 70 33 3 0.255 91.51
2! 50 10 10 7.575 24.25
3* 70 10 5 3.674 26.52
4* 50 4 5 4.276 14.48
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Fig. 9 Crystal phase analysis results of residues after
hydrochloric acid treatment(loss rate 91. 51%)
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Fig. 10 Crystal phase analysis results of residues

after hydrochloric acid treatment (loss rate 14. 48% )
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Separation of aluminum and magnesium from spent catalysts by roasting—leaching process

WU Chaonan, YANG Wen, XIE Juan, TIAN Yongpan, ZHANG Fuyuan, ZHAO Zhuo

(School of Metallurgical Engineering, Anhui University of Technology, Ma’anshan 243002, China)
Abstract: This study proposes a novel high-temperature sintering-hydrometallurgical leaching process for the
separation and recovery of aluminum (Al) and palladium (Pd) from spent automotive catalysts. In this process,
sodium carbonate (Na2CO3) and calcium carbonate (CaCO3) are mixed with the raw material for sintering, and the
crystalline phase formation mechanism during the sintering process is systematically investigated. Na,CO;
preferentially reacts with cordierite to form sodium aluminosilicates and other products; Na™ ions can inhibit the
phase transformation of 3-2Ca0-SiO> to the y phase and enhance its stability, while excessive Ca®* ions tend to
form refractory 3CaO-Al, 03 with low leachability. The optimal roasting parameters are determined as N/A 1. 0-
1.35 and C/S 2.0 ~ 2. 16, and the main crystalline phases of the sintered clinker are y-2Ca0+58i0,, B-2Ca0-SiO2,
Ca0+Zr0,, Na,0-Al,03, and MgO. Alkali leaching at 80°C with 10 g/L caustic lye for 30 minutes results in an Al
leaching efficiency of over 95%. Subsequent acid leaching with 1 mol/L hydrochloric acid (HCI) at 50 ~ 70°C for
40 minutes can effectively remove magnesium (Mg) with negligible Pd loss; the mass fraction of PdO in the acid
leaching residue is upgraded from 0. 043 4% to 0. 314%, achieving nearly tenfold Pd enrichment. The proposed
process not only enables efficient recovery of Al from spent catalysts but also effectively reduces the Mg content ,
thereby lowering the smelting temperature required for the subsequent pyrometallurgical recovery of Pd, which
provides a new technical approach for the resource recycling and valorization of spent automotive catalysts.
Key words: spent automotive catalysts; metal capture; roasting; acid leaching; alkali leaching; phase

transformation mechanism; palladium enrichment; aluminum recovery



