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Abstract

Recycling of spent autocatalyst that includes the platinum group metals (PGMs), namely palladium, platinum and rhodium,
is a very profitable endeavor. In order to ensure an efficient promotion of an appropriate policy-making and the technical devel-
opment of the recycling process of spent autocatalyst in Korea, the generated amount, trading conditions, and recycling tech-
nology for spent autocatalyst were surveyed. The generated amount of spent autocatalyst was estimated by analyzing the
domestic statistical data of registration & disuse of automobiles and the records of autocatalyst installation to new cars. The
review of the recycling technology was carried out by surveying the recycling processes of ‘Heesung PMTech Ltd.”, which is
the largest company in the recycling industry for spent autocatalyst in Korea. In addition to the above, some policy suggestions
for the improvement of recycling industries for spent autocatalyst were offered.
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Table 1. Domestic statistical data for automobile-registration and scrapped car

1) Domestic statistical data for automobile registration

S AFE siEsle] W 2 ARE 83

Year =& =% sk= &5 Al
13,631,769 1,049,725 3,203,808 56,054 17,941,356
2010 (%)
75.98 5.85 17.86 0.31 100
14,136,478 1,015,391 3,226,421 59,083 18,437,373
2011 (%)
76.67 5.51 17.50 0.32 100
14,577,193 986,833 3,243,924 62,583 18,870,533
2012 (%)
77.25 5.23 17.19 0.33 100
av. % 76.63 5.53 17.52 0.32 100
2) Domestic statistical data for scrapped car
Year =& =% 3= &5 Al
513,359 49,014 109,764 1,779 673,916
2010 (%)
76.18 7.27 16.29 0.26 100
646,739 68,332 129,301 1,427 845,799
2011 (%)
76.46 8.08 15.29 0.17 100
610,743 65,364 117,932 1,127 795,166
2012 (%)
76.81 8.22 14.83 0.14 100
av. % 76.48 7.86 15.47 0.19 100
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Table 2. Korean emission standard for diesel vehicles

A A=
T8
91~92 93~95 96 ~97 98 ~99 2000 01~04 05 06 ~09.8 09.9 ~
Cco 980
_ ) 2.11 2.11 1.5 1.2 0.5 0.64 0.50 0.50
(¢/km °]3h) | ppm °l3}
HC 670
_ ) 0.25 0.25 0.25 0.25 0.01 (0.56) (0.30) (0.23)
(¢/km °]sh) | ppm °]st
NO 850
x _ ) 0.62 0.62 0.62 0.62 0.02 0.5 0.25 0.18
(¢/km °Js}) | ppm °]st
PM
_ x 0.12 0.08 0.08 0.05 0.01 0.05 0.025 0.005
(g/km ©]s})
ECE-15 ECE-15 ECE-15
3] - - - - - _
APre D-6 CVC-75 | CVC-75 | CVC-75 | CVC-75 | CVC-75 +zunc | + eupe | + Bupc
v Tier 0 Tier 1 Euro3 Euro4 Euro5
Note

1. ()8 7% HCHNOx 7154,
2. & $8&AF 7IEelH, Fio]l RS Ag A8
3. 24 1) 29 vAAsA A9 A9, S98A A e A4, 2009.12 p39

A A =
T 2000 2002.7 2006
84~87 | 88~92 | 93~95 | 96~97 | 98~99 | 0 o | g | 20099~
Co 980 980 980
. i i . 49 49 3.0 2.1 1.50 1.50
(g/km ©J8h) | ppm °l8} | ppm ©]8} | ppm ©] 8}
HC 670 670 670
. . . . 12 12 1.0 0.66 (0.46) (0.46)
(ghkm °J8h) | ppm ©l8} | ppm ©]8} | ppm ©] 8}
NO 1000 850 750 6.0
X _ _ | 1o 6.0 5.0 35 2.0
(g7km ©1&}) | ppm |3t | ppm ©]&} | ppm ©]3} <9.0>
PM 2
. x x x 0.9 025 0.2 0.10 0.02 0.02
(g/km ©]3}) <0.5>
AR D-6 D-6 D-6 D-13 D-13 D-13 ND-13 ND-13 ND-13
Eurol Euro2
H] 3L )L\lri )L\lri Euro3 Euro4 Euro5
T T
H| 3L

1. ()9 71%& HCHNOX 7159,
2. <>9] 7]E2 AW 718
2. H@FEEA 9 dFstEA; 7]Eol o] Bedt 49 ST FARE 259 slSRtY.
3. 84 1) 29 vgAxsar A3 A7 42, 2009.12 p39
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Table 3. Registration data for passenger vehicles with different fuels (2000~2003)

N
i,
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ﬂd
mEi‘

we ez ofr

2 749

Fe WA
47}%] =,

Retroﬁt

Aol HZ} EHS
om, 20129 A F 36,150709]
s IS Ao Z*}EP*E} 13)

e Hsgxtke] A

TCl-

e d=Alsat

Year Gasoline LPG Diesel Others Total
2000 7,154,647 529,735 398,363 1,235 8,083,980
(%) 88.50 6.55 493 0.02 100
2001 7,367,200 840,159 680,828 1,140 8,889,327
(%) 82.88 9.45 7.66 0.01 100
2002 7,628,474 1,027,185 1,080,658 1,112 9,737,429
(%) 78.34 10.55 11.10 0.01 100
AV(%) 8324 8.85 7.90 0.01 100
% Note: Registration data for whole vehicles in Korea (2000~2003)
A% = 3 3% 54 @
2000 8,083,980 1,427,207 2,510,996 37,137 12,059,320
(%) 67.04 11.83 20.82 031 100
2001 8,889,327 1,257,008 2,728,405 39,375 12,914,115
(%) 68.83 9.73 21.13 030 99.99
2002 9,737,429 1,275,319 2,894,412 42,281 13,949,441
(%) 69.81 9.14 20.75 0.30 100
(%) 68.56 1023 20.90 0.30 99.99
EA: FENFGH > FEWTEATE > FopdEA > T3y

(https://stat.molit.go.kr/portal/main/portalMain.do)
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HE2 5250 W Aoz ZAEUL wEhA
20124 EA) HAEE 835 A A8 Hx) v
E= 7] vlES wEfa 7PEilen, o9 e vt
A st 20129 A HAxEH= SRR AR AEE
A2} ZFHS ARSI Table 494 72t} 2, 20129% ¥
2 A T g e F 610,74312110]_& olE A
AFH H|&Z i IR w83 508,382,
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Table 4. The amount of spent autocatalyst from passenger vehicles (Scrapped car in 2012 = 610,743 ea/yr))

Gasoline LPG Diesel Others Total
Azl HsEx 4 &%) 83.24 8.85 7.90 0.01 100
Azl Hgx 24 By 508,382 54,051 48,249 61 610,743
FE AL SR 4 BFEI)Y 457,544 48,646 43,424 55 549,669
AER} #2023 AN (%) 457,544 48,646 30,397 0 536,587
AE2}F HE2u 24 FALEND)D (%) 85.27 9.07 5.66 0 100
H| 3
1) 2012»3_5 Hzp T HsE83k= F 6107430 9.
2) AsEate] A 4 Mge S8 AR 55 H1&(2000-20029)S AEF Zk).
3) #H% X} 610,743015 A5¥ A& et AFY HxFoz ALke g,

4) A58} F 10%E FEHE
)A]»&oagg} 3ke 2 LPGS AS 100%, 725421
A5e] 4 XPEXP HEwl 2R A5 A 2

RAew 714 a}u_?r_ Ars2t HEFu) B ol A< g
1 739 70%ol -9k AR5l dEu) 7 WAshs Zo2 7Pdsh &dk 7|ek
Fon Abgellx ALlg

Table 5. The amount of spent autocatalyst from whole vehicles (2012)

I | HAE (1/4) %
1) Iof dsex2RE DAk HEu T 457,544 79.89
2) LPG #HsE&A2 5 T st o0 48,646 8.49
3) A HsEA2RE D AT 30,397 531
4) RetrofitAtd #o] WAL 2 HE] B sl B Zu) D) 36,150 6.31
d A 572,737 100
¥1) B3 Retrofitr ] ol HEFm) Al IAAEXAAZ P37 AF3 SAE ol &%
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Table 6. Estimated economic value of spent autocatalyst in Korea (2012)
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Table 7. The characteristics of trading stages for spent autocatalyst
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