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Abstract: Based on the estimation of car ownership in China from 2018 to 2050 with Gompertz model, this research identified the
average lifespan of cars in China as 9a by a time-series material flow analysis model. This result was used to estimate the amount of
end-of-life vehicles (ELVs) in China to reach 25.35 million by 2025 with extreme uneven geographical distribution. The recycling
potential of platinum group metals was calculated accordingly, and compared with various scenarios of demand. The results show
that: according to current catalyst consumption level, the demand for platinum group metals in China peaked in 2019, where Pt, Pd
and Rh reached 4.57, 65.70 and 7.92t. It is expected to achieve closed-loop supply in automobile industry. If the EU emission
standards are applied in China, the demand for platinum group metals will increase significantly, which could lead to serious shortage
of supply. The demand for Pt, Pd and Rh will reach 85.01, 109.38, 8.37t in 2020. In conclusion, we suggested to incorporate the
recycling of waste catalysts in the extended producer responsibility system for cars.
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Table 1 Regression results of car ownership under Gompertz

model (y is not set)
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Table 2 Regression results of car ownership under Gompertz
model (y=0.62)
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Fig.1 S-curve of car ownership per capita in China
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Table 3 Comparison between the parameters of two linear

regression models
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i
R RMSE R RMSE
Brown 0.999 57.942 0.997 0.098
Holt 0.999 59.375 0.997 0.099
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Table 4 Results of Gompertz model and error

F PNPRAT T ) TR (%)
2003 7528.69 -3.50
2004 9660.65 3.25
2005 11207.77 2.51
2006 12968.72 2.36
2007 14602.82 0.03
2008 1615733 -0.78
2009 18103.35 -2.54
2010 21085.76 0.86
2011 7528.69 -3.50
2012 9660.65 3.25
2013 11207.77 2.51
2014 12968.72 2.36
2015 14602.82 0.03
2016 1615733 -0.78
2017 18103.35 -2.54
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Table 5 Estimation of ELVs in China

o RIS 1 g PRI AR R A
(L) (L)) J71H)
1996 1100.08 149.94 —
1997 1219.09 160.16 41.15
1998 1319.3 163.11 62.90
1999 1452.94 185.81 52.17
2000 1608.91 210.42 54.45
2001 1802.04 242.22 49.09
2002 2053.17 337.71 86.58
2003 2382.93 451.75 121.99
2004 2693.71 517.12 206.34
2005 3159.66 576.38 110.43
2006 3697.35 710.04 172.35
2007 4358.36 849.12 188.11
2008 5099.61 910.93 169.68
2009 6280.61 1389.07 208.07
2010 7801.83 1830.86 309.64
2011 9356.32 1869.39 314.90
2012 10933.09 1942.27 365.50
2013 12670.14 222221 485.16
2014 14598.11 2396.98 469.01
2015 16284.45 2494 .41 808.07
2016 18574.54 2829.50 539.41
2017 20906.67 2906.20 574.07
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Table 6 Platinum group metals consumption per unit in China
from 2003 to 2024

i PALR G PR LR
AR R RS
2003 0.43 0.63 0.31
2004 0.45 0.65 0.32
2005 0.65 0.93 0.35
2006 0.66 0.95 0.37
2007 0.61 1.14 0.37
2008 0.48 1.30 0.39
2009 0.19 1.54 0.39
2010 0.17 1.71 0.25
2011 0.18 1.95 0.28
2012 0.17 2.15 0.29
2013 0.17 2.12 0.28
2014 0.17 2.11 0.27
2015 0.17 2.10 0.27
2016 0.17 225 0.27
2017 0.17 234 0.27
2018 0.16 233 0.28
2019" 0.16 233 0.28
2020" 0.16 233 0.28
2021 0.16 233 0.28
2022 0.16 233 0.28
2023" 0.16 233 0.28
2024 0.16 233 0.28
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Table 7 Comparison between Platinum group metals

consumption per unit of scenario 1 and 2
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155 2 3.01 3.88 0.30
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