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Abstract :

The car industry is one of the technological applications which more rare earth metals employes as

three-way catalysts. Therefore, the recovery of rare earth metals from the used automotive three-way catalysts could be
important source to obtain these metals. This work presents the analysis of market and demand for rare earth metal in

automotive three-way catalyst and introduces the dry and the wet processes for the recovery of rare earth metals from
used three-way catalyst. Finally, the alternative methods to conventional wet processes was simply suggested based on

the economic and ecological point of view
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Table 1. Demand for palladium, platinum and rhodium and
the value of recycled them from automotive TWC ”

Year Demand/Mg |Recycled Pd, Pt, Rh#sxx
k Kk
Palladium
2001 210.3 158.3 87
2002 150.5 94.9 115
2003 168.9 107.3 12.8
2004 204.0 1179 165
2005 228.8 120.2 19.4
2006 201.2 125.7 24.9
2007 205.4 136.2 29.4
Platinum
2001 193.8 78.4 165
2002 201.2 80.6 176
2003 203.1 101.7 20.1
2004 203.4 108.6 215
2005 208.2 118.0 239
2006 209.3 128.8 26.6
2007 215.4 131.7 275
Rhodium
2001 18.0 176 2.7
2002 184 186 3.1
2003 19.3 20.5 39
2004 22.7 23.6 4.4
2005 25.7 25.8 4.3
2006 26.2 27.0 5.3
2007 25.1 26.8 5.6
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* Amount of metals acquired by the industries
** Amount of metals for auto catalytic converters
*%% Amount of metals recovered from the used TWC

Table 2 Primary production of palladium, platinum, and
rhodium in the years 2001-2007”

Primary production/Mg

Pd Pt Rh
2001 2217 182.3 18.8
2002 163.3 185.7 19.1
2003 200.6 192.8 22.5
2004 265.9 201.9 224
2005 261.4 206.5 235
2006 250.7 211.3 25.6
2007 258.8 207.1 25.0
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Recovery of Rare Earth Metal from Used Automotive Three-Way Catalyst
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Table 3 Main precious metals recovery processes from spent
automotive catalyst in the catalytic converters R

Wet
No |Process Company
or Dry
1 |CN extraction Wet US B ureau of
Mining
2 |Aqua regia Wet
3 |Chlorination Dry |Lanaka
"V |Kikinzoku
4 |Segregation N,E, ChemCat
5 |Melting method-1|Dry
6 |Rose method Dry |Nippon P.G.M.
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Fig. 1 Process flow of chlorination method.”

Used auto catalytic converter
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Fig. 2 Process flow of aqua regia method »
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