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Accurate determination of three-way catalyst dissolution samples and precious
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Abstract: The three-way catalyst (TWC) of automobile exhaust waste has a huge proportion of precious metal
recycling resources, which not only has important environmental significance for its recycling, but also has
extremely high economic value. However, the content of Pt, Pd and Rh in the three-way catalyst of automobile
exhaust waste is low and the distribution is uneven, which leads to inaccurate detection results and large errors,
which is the main problem faced by the research on the recovery of precious metals. In this study, we focused on the
sampling methods and dissolution methods of platinum, palladium and rhodium in automobile exhaust waste three-
way catalysts, and the samples were subjected to conventional acid solubilization, microwave digestion and alkali
roasting, respectively. The results showed that compared with other methods, the microwave digestion had the best

effect, the sample was completely dissolved, and the inductively coupled plasma spectroscopy (ICP-AES) was used
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for detection and analysis, and the measured Pt, Pd and Rh contents were stable and accurate. This study is of great

significance for the recovery of secondary precious metal resources, and also provides a reference for the accurate

detection of platinum, palladium and rhodium contents in automobile exhaust waste catalysts.

Keywords: three-way catalyst for automobile exhaust waste; noble metal; sampling; acid-soluble; microwave

digestion; caustic roasting
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Fig.1 Mechanized sampling process of ternary waste catalyst for automobile exhaust gas''”!
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Fig.2 Quadrangular sampling flowchart
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Fig.3 XRD map of waste ternary catalyst for automobile

exhaust gas

4 BERSE=THELTISEM &

Fig.4 SEM map of waste ternary catalyst for automobile exhaust gas
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Fig.5 XRD map of waste ternary catalyst acid dissolution

residue of automobile exhaust gas
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Table 2 Analysis result of PGMs content in the samples

JLER B0 %
ik
Pt Pd Rh
1 0.036 7 0.273 4 0.001 3
2 0.038 0 0.277 5 0.001 0
3 0.038 0 0.277 5 0.001 1
XA 0.037 6 0.276 1 0.001 1
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Table 3 Determination of platinum group metals

content in the sample

JOE 38U %
HKE
Pt Pd Rh
1 0.041 6 0.304 5 0.002 3
2 0.041 1 0.299 8 0.002 3
3 0.044 3 0.3229 0.002 3
RS SIE] 0.042 3 0.309 1 0.002 3
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Table 4 Determination of platinum group metals content

in the sample

TCE T 580 %
Bk e )y vk
Pt Pd Rh
0.0335 0.301 4 0.001 8
JrE@ 0.0356 0.2913 0.002 0
0.037 8 0.295 6 0.001 9
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Table 5 Precious metal content of ternary waste catalyst
in automobile exhaust gas
A % (BT 43550

Aor I 75 1% Pt Pd Rh
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Table 6 Comparison of the three dissolution methods
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