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Development of the Recycling Process of Automobile Shredder Residue by Coal-tar Based Qil Bath Treatment

Ichiro UENO, Minoru ASANUMA, Hiroyuki HIROHA, Toshihiko OKADA, Tatsuro ARIYAMA and Kazumasa W AKIMOTO

Synopsis : An automobile shredder residue (ASR) is an unavoidable by-product in the recycling of end-of-life vehicle (ELV). A new recycling process
of ASR has been developed, in which ASR is put in coal-tar based oil and is separated by gravity into plastic floats and metal sediments. The
fundamental experiments and bench scale test were carried out so as to confirm the separation behavior of ASR. The decomposition of
polyurethane and dechlornation of polyvinyl chloride included in ASR proceeded rapidly under the conditions of 280 °C and 15 min in coal-
tar based oil, compared with in a gas phase owing to a large heat capacity and a high thermal conductivity of the liquid solvent. From the op-
eration results of 1200 t/y pilot plant, the floats of 73% and sediments of 27% from ASR were recovered during 50 hours continuous opera-
tion. The floats composed of plastics free from copper and less of chlorine is suitable for reducing agent in blast furnace, and the sediments

containing high contents of metals can be used for raw material in smelting. On the basis of above results, it is concluded that the ELV recy-

cling of 95% or more can be achieved by using the proposal process.
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Fig. 1. Material components of ASR.
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Fig. 2. Decomposition behavior of various plastics.
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Fig. 3. Schematic flow of ASR recycling with coal tar based oil.
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Fig. 4. Decomposition behavior of PVC cable and PUR in heavy oil at 280°C.
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Fig. 5. Relationship between reaction conditions and dechlorination efficiency on gas phase and liquid phase PVC dechlorination.
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Fig. 6. Flow of bench scale apparatus.

Table 1. Operation condition in bench scale test.

Feed rate of ASR 1 - 4 kg/h (<15mm)
Solvent Heavy oil, Mixed oil
Feed rate of solvent 10 - 50 kg/h
Temperature 260 - 290 °C
Residence time 5 - 20 min
Flow rate of N2 0.5—1.5 NL/h
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Fig. 7. Experimental results on separation efficiency of
ASR by bench scale test.



AS

Glass, Sand: 20

T— LA —NBEEREIC KB Y 2Ly 4 — 4 X BRI OBERE

Organics: 65
(Cl: 4.4 %)

(unit: dry-mass%)

v

v v

Floats Sediments Gas Solutes
52.6 36.8 0.1 105
Glass, Sand: 5 Organics: 2 C1-Ca
Glassi 8!.-‘»and: sl |1 s;—Iz: I%1.1 vol%1 :CIol % m
/////////?/f//%///
Organics: 94 Copper: 17 CO+COz2: 93.2 vol%
(Cl: 0.6 %)

Fig. 8. Material balance in treatment of ASR by bench scale test at 280°C for 15 min.

31
(a) Floats

(b) Sediments

Fig. 9. Feature of floats and sediments obtained from bench scale experiment.

BEE NS LHRIE NS, RIT, EREA1280°C & D
VIRAIF PO RIEH BA T HENd 5 1Emic s 5
Zehbhr b, ZOEBLAEL 254 OF EBINE T
ASRIZEFNI23EBME DL B<, Zhi3egBEEDS
XA+ AThHE-0ELIIS, EEICE hicE
BEMEKR I AL, —F, 290°CEEIROBAEET 7 2
F v DFBPETT B 720, FLEHOEIEIME S D
EEIbh3,

Fig. 812, RA B 4 F\ W CH R 154, 280°C DAL
HEMF TR X W= F LY & B O R L 7 DK %R
¥, %72, Fig. 93 MMONBEERTH 5, F EWiToa
mass% 23 ESH RO ERMTH 5, Wk & OERII/mD
TAHkRV, RISk, 8, B, F¥5 2E»r ok Eh3,
PR R O IT EEERSR L FRRICHE KR E SR
RETEMN S, £/, ZEWPOEREERIZ06% T
HY, ASRIZEZF N BIEEDON % BB FEEI N T,
FEOhOFHEERIENZ L H S, ANBTHES N BT
I EIFRETTAIE LTRIFTE 3 2 L bhr b, 7z,
REHF ZIZASRDH 720 0.1 mass% BB L Dk, FOERK

53

ST PURGBRIZER TS LEALS5N5CO,RCOTH 3,
TIAF I DFBIHRTEAZ LV EEODFERTADE
FREAEL, BEBBOBRERBETESIhE 444
FUOUVBEDRELERETHD I LMVMREI N, .
P EDO#ER»S , Bt L TRBIRTONYFY VoS
K OTRREMN {25 U 22 Bl & O3 B4 W L CRABUE S
WL, BEAMFE LTIk 280°C DB THiEERR 54 LI E
NASROGHEEISET A Z LB EE 572, FIEE,
PERDUE B TITMBIRERIC 12 BRI L T3 2370, &
7u A TidD R T oA ERTE 7=,

4. N0y TS50 R

4.1 NMOy b T2 MERBRRBHLUHRRBRF X
Fig.10is/84 vy b 77 7 FABRRIEOER E T4, &
D ASR NEIBE 11X 200kg/h TH D, RV F 27 —LE
BB ONABORBETH 5, ISR EERY - B SR
CBU AL, BRe -2 ik oimEEh s, [
REICBUE 3R Y S K DB B — BRI %

639 I



$k & $A Tetsu-to-Hagané Vol. 88 (2002) No. 10

> Gas

Rotating plate ﬂ

i Scraper for sediments !

Scraper for floats

Sediments
(Iron, Non-ferrous metals)

Reactor: 16 m*
Solvent tank: 10 m*

Fig. 10. Pilot plant of ASR treatment process.

Table 2. Composition of ASR in pilot plant test.

Proximate analysis(dry-mass%) Ultimate analysis (dry-mass%)
VM FC Ash CI(H|N|[SjO|CIljFe|Cuj Al
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Table 3. Composition of floats, pulverized coal and plas-
tics in hot model test.

Proximate analysis(dry-mass%) Ultimate analysis(dry-mass%)
VM FC Ash C H N S 0
Floats 70.0 223 77 80.2 | 582 1.33 | 0.24 | 3.39
Pulverized coal 258 63.8 10.4 77.0 | 394 1.80 | 048 | 6.38
Plastics 93.8 2.2 4.0 77.3 112.20 0.15 | trace | 6.35
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gasification efficiencies among
various materials by hot model.
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Fig. 15. Recovery of iron and non-ferrous metal from sediments.

-l Current process =

Dismantling Parts - Recycling rate
ELV Shredding Metals 80% 80%
l—’ ASR 20%
'{ Proposal pr }
Dismantling > Parts 0°
ELV Shredding Metals 80%
Recycling rate
Floats  15% 9%6%
Sediments 1%
Others 4%

Fig. 16. Comparison of conventional process and newly
proposed process on ELV recycling ratio.
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