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A Study on Environmental Impact Assessment for Recycling of ASR

Woo Zin Choi, Young Hyun Lee, *Jung Yeol Beak
Dept. of Environmental Eng., The Univ. of Suwon, *Auto Eco Co. Ltd

Abstract

The shredding of waste automobiles results in a mixture of ferrous metal, non-ferrous metal
and shredder waste, called automotive shredder residue(ASR). ASR often contains hazardous
substances, however, currently, most of ASR is landfilled. It is very important to recycle ASR
from end-of-life vehicles(ELVs) into raw materials and to recover energy from the ASR. In
the present work, the physical and chemical characteristics of ASR have been investigated to
promote the ASR recycling. In the present study, the test results on the apparent density,
physical-chemical compositions, calorific values, and leaching properties for ASR samples will
be presented. Environmental impacts are also evaluated in case of incineration of ASR.
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71 f1ske] Azt AZEE 28 o)l Uiy AEF #HVIE AHKH 2EAY AZAAE 2%
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3.1.1 ARIAZ(ASR)®] B4 24
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Table 2. HAZAE(ASR)Y B8 =4

- =2 szl N E s8N IIMAZ | H 2
ZtAER 34.95 33.92
AEXR 6.20 1.83

otz ;_%*(é%)rar 15.89 15.76
H&EMdSF 6.69 8.07

e R 10.57 10.25

A A 74.40 69.83

Dust® 12.12 26.62

HOtE®| HIZ2sR 2.58 3.55
A A 25.70 30.17

gt A 100 100
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(Table 3 F=x).

Table 3. HAZAE(ASR)Y HAE =A

I OIEEEIEEED ] =
Welg A2 | 83 39.5 52.3 100
222 Mz 10.6 32.7 56.7 100
*Hg &
A= 12.1 30.5 57.4 100
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Table 4. HAZAE(ASR)9 383 P94 =4
(&9): wet basis wt%)

C H N S o Cl Ash | & I

OHElE AMlZ| 4348 | 6.77 | 1.22 | 0.25 | 7.96 | 0.82 | 39.50 | 100
=3

AUE A 4783 | 7.11 | 1.65 | 0.45 | 9.50 | 0.76 | 32.70 | 100
T8 @ 0.8 13 | 1.48 | 0.38 | 8.34 | 1.32 | 30.50 | 100
DAl 2 50.85 | 7. . . : . 5
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A AEE FEATdHe Aund vlYlE AlE7) 4101.0kg/keal, 27H8 AlF 4526.5kg/keal, =41
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Table 5. HA}ZAAE(ASRAIEE 2dF =4 (29 :Kcal/kg)

S Bomb Calorimeter” Dulong™
- S2NALEH SENALEH SEleEE SEMALEH
HEE A= 4466.1 4101.7 47441 4378.7
A2AE ANZE 4913.8 4526.5 4968.0 4580.7
+HE & 5031.3 4640.6 5120.0 4728.9
IHHAIE ' ' ' '

3.1.5 HAJXAE(ASR)Y FF& E4

HAXZFAEASR) e T35 FFAE A9 wifge& Ao A9 H(Fe) 50,160mg/ ¢ & 7+
=A vebytth 2 (Cu) 7,412mg/ ¢, 2H(Pb) 5540mg/ ¢, WA (AS) 11.79mg/ ¢, <+ (Hg) 3.20mg/ 4,
67F AE(Cr®) 32mg/ ¢, 7F=E(CA) 08Tmg/ ¢ o2 TFEo] de Aoz FALE AT (Table
6). Table 701 Azl it T5% 343 A0E BT 9o, §&549 ZAde v
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Table 6. HIXtZTH2(ASR)2 S35 SHAIE 20

(SH<1: mg/p)
o & =
T = Fe Cu As Cd Hg Pb cr%
R
Al 2 50,160.0 7,412.0 11.79 422 3.20 5,540.0 3.20
A=
A 2 92,440.0 16,516.0 12.02 0.40 2.64 2,485.6 2.00
&Y A
45, . ,720. 26. .87 2. 27, . 2
T AI2 5,800.0 61,720.0 6.05 0.8 49 7,536.0 3.20
Table 7. HXIEIHZ2(ASR)S = ZSAE 2
(HS1: mg/ )
&t =
7 = Fe Cu As Cd Hg Pb Cré*
. 30| 8t 1.50] 6t 0.3012F [ 0.0050|2¢ 30| 8t 1.50| 8t
HeE A= 10.310 0.0124 0.0127 0.0011 0.0013 0.1685 0.6095
A2AE NE 6.938 0.0241 0.0071 0.0012 0.0007 0.0110 0.8015
44 & 14.120 0.0147 0.0170 0.0004 0.0002 2.7990 0.0755
DA 2 ) ) ) ) ) ) }
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Table 8. Z 5 E7t: F L9 Ed A5k

e HCI CO NOX SOx Crol= Al oK
- (ppm) (ppm) (ppm) (ppm) (ng-TEQ/N™) | (mg/Sm)

=32 _ _ _ _ _ _
= 300l ot 5001 at 800Iat 3001at 1.00lat 3001 ot
A-1 11.3 43.5 67.3 0.0 0.688 20
A-2 13.6 0.9 65.9 11.3 0.902 56
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(1) UN-89A A (A7t A 2 HE %o 500mell 9] A])

EE A 72(Cu), HAx(As), F(Ph e EFed $H7IEAE 2H3d. BEE F Hla
(As) 5+ 9343 &Joy, FCwe FPh)e 44+ 5E A3 FAS 39 7% @S

Hola du}. HADAE(ASR) 27 o= Fg, ¢ 5
2 UN-89 AL EYded td7|Fos vAA v &7 & F714<0 29 7FesAde IS

Aoz FFHH(Table 9 #2).

Table 9. UN-89% @ &} A

Cd Cu As Hog Pb Cr'¢ Zn Ni Syl CN pH

E;;E;é; _;'c__'_ila 1.5 50 6 4 100 4 300 40 10 2 -
=2E =7 0.14 47.25 | 0.033 | 0.045 50 N.D 18.35 | 14.18 - - 6.3
= & 1.15 47.9 10.88 | 0.091 73.41 0.00 - - 0.00 0.00 6.1

(2)UN-91 A A (&2 1 A 2 H-E P& 500m Aol $14])
UN-89741 4 3} vhal7bA 2 BE 5 HI2(AS) w=e F48 &3lou, 7e(Cwet d(Ph)e] 45
BE A% A8 £20 $E ghs Heola o], HAZAE(ASR) 27 Fol mE FUF EY

9o 7heAdE Holal 9 tH(Table 10 #x).
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Table 10. UN-91Xd EFEA

Cd Cu As Hg Pb Cr*t Zn Ni [=iylLe]] CN pH

(] o o
Z‘f S g_la 15 | 50 6 4 100 4 300 | 40 10 2 -
=c = 055 | 495 | 0.1008 | 0.054 | 605 | ND | 2334 | 12.44 | - - -
=c 0.76 | 69.46 | 6.953 | 0.039 | 159.03 | 0.00 | - - 0.00 | 000 | 62
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549 7t S AT S YENNA T (Table 11 #H3).

Table 11. US-06A13H EFEA

Cd Cu As Hg Pb Cr*t Zn Ni [=3ylLe]] CN pH
(] o o
Z‘f;g_la 15 50 6 4 100 4 300 | 40 10 2 -
=c = ND | 445 | 00108 | 0.095 | 11.45 | ND | 2.695 | 1.58 - - -
== & | 0.3065 | 45.515 | 1562 | 0.020 | 59.55 | 0.00 | - - ND | ND | 53
5. A&
B o AF= A dANA S dAFAEL] EE-384 54 24 T aEva AR Z
B BAL Fihol AzbuEAd WA oQEde] AT L d3sel BAAFLAY
NaARz HEssd A @ AT FaAuE aoku oed 2n

L AAA=(ASR)2 58 e drstar glov A7|=e g A dH(KSLPR)l o3 §E~
AR Axp 2] (Cw)et F(Pb)ol 22 0.024mg/ ¢, 0.013mg/ ¢ = #71& #elde] &5 7154 olst
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