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Abstract

A study on the air and gravity separation has been performed for the removal of chlorine containing materials from ASR of
end-of-life vehicles. The gravity separation was also conducted on waste plastics collected from ASR. In this work, ASR were
previously shredded to pass through 8 mm sieve prior to separation tests and the gravity separation of waste plastics was con-
ducted for three different particle sizes. The two-stage air classification was conducted with the range of air flow rate of 9~20 M*/
hr at first stage and 25~34 M>/hr at second stage, respectively. The fraction of overflow product was remarkably increased in
the 2nd stage air classification because of high air flow rate while that of underflow product obtained from 1st stage air clas-
sification was found to be 62~66%. From the results of gravity separation on waste plastics, it was also found that the amount
of the float product was much greater than sink product. It is believed that the gravity separation may be used very efficiently
for the removal of chlorine bearing materials from waste plastics.
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Table 1. Chemical analysis of ASR materials used in this

work.

Material Calorific S Cl Ash

value(cal/gr) | (wt%) (wt%) |content(wt%)
Plastic 10,230 <0.3 1.75 2.23
Fiber 7,500 <03 0.36 9.70
Sponge 6,150 <0.3 0.58 8.75
Leather 5,050 <0.3 231 121
Rubber 6,200 22 1.02 ZS.Sj
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Fig. 1. Zigzag type air separator used in this work.
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Fig. 2. Continuous type gravimetric separator used in this
work.
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Table 2. Ist stage air classification of ASR.

Run Air flow rate Overtlow Underflow
No. (M3/hr) product(wt%) | product(wi%)
1 9(1.57m/sec*) 349 65.1
2 12(2.10m/sec*) 347 65.3
3 16(2.79m/sec*) 37.8 62.2
4 20(3.49m/sec*) 52.0 48.0

*linear velocity

Table 3. 2nd stage air classification of ASR.

Run Air flow rate Overflow Underflow
No. (MP/hr) product(wt%) | product(wt%)
1 25(4.36 m/sec*) 41.7 583
2 | 28(4.89 misec) 56.3 837
3| 31(5.41 mfsec®) 68.1 319
4 34(5.94 m/sec*) 76.7 233

*linear velocity
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Fig. 3. Material distribution in underflow product from 2nd
stage air separation.
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Table 4. Gravity separation of underflow product from 1st
stage air classification.

Run No. Air flow Float Sink
rate*(M>/hr) (Wt%) (wt%)

1 9 17.5 82.5

2 12 257 743

3 16 20.0 80.0

4 20 14.4 85.6

*1st stage air classification

Table 5. Gravity separation of each product from 2nd stage
air classification.

Run |Air flow rate* Product Float Sink
No. (M’/hr) (Wt%) (Wt%)
1 Overflow 27.0 73.0
2 » Underflow 8.0 92.0
3 Overflow 20.1 79.9
4 % Underflow 25 97.5
5 Overflow 183 81.7
6 ! Underflow 0.8 99.2
7 Overflow 18.6 81.4
8 . Underflow 0.0 100

*2nd stage air classification
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Fig. 4. Material distribution in sink product of overflow
product from 2nd stage air separation.

Table 6. Gravity separation of waste plastics from ASR.

Particle Product Fraction Cl content
size(mm) (Wt%) (wt%)
Float 66.7 0.87
-4,75
Sink 333 3.53
Float 65.6 0.019
4.75/8
Sink 344 1.32
Float 542 0.022
+8
Sink 45.8 10.21

frele AtideR B o' vyt oyl ek
g3t fElFoA vigEEs FEHMAE x4 wt
overflow productZ E¢s= AL &4 F YU 2

, B FHMERA A A9 tiF-E underflow
productZ £ =0] overflow productol= tl-$- H& %4
o] EASIHTE. o= ASRSY THEAE FFE F3l
SEHE] giFES FE 4 Qvke AL 9u)ahy,
Zepag AEFA APARS] YRE ule {ES
Aulge] Eopiy Ado] rhedithes AMdE & & 4
ATk A, F7)HF W] o2 QA BIEAS
AHEHE g Be AXNY Se2He Ay 3]
FrEo] SVEE M Yol 3716 34 Mol
A 50%E LERL Utk oL 29A FHAAEA F
715r5o] E42 overflow product® ‘goj Q& 4|
4, & f7 2 35YAe] Blgo] Fvks) 9
ReZ AEEHZ Yt &, 71| wod dFE
underflow product® AM&Eojo} & yH]F E4do] &
78 B2 sl overflow product® EYHE
o2 Mz, gy, ETAE] v)g-e Polxut
HZ B2 78 2 49 &2 JfdA Re
HY F7Re] 7S 2ol 2oz vehit

Fig. 5% 194 FE4EE AN of7)olx] ¥
underflow product® H|SAHEHS o zZ} 2HEo] o)
o JagrEs SAE A9E vepd Aotk 1gelA
B9 overflow productse] HAgHEHe AZ 1-2%,
EF FREEE 0-2%2) B Jovt IAERS ¢
Aghgo] BaA o} 2~4.5%9] #E Holi o). up
A, & EE2EHYE gdes 3 Adrls 23
A vjF sl 22ig AFERYE PVC 59 9
agtgo] £ Zoiigo] REFEHE AL G
T Uk TN HAER REe] #Eke FEa
g9 ¥g-S Yehlle Aoz, 37484 7led Ed

r O off of

XK o

zdemelEH Al 14 8 A 2 3, 2005



FHE -

2 AR 70% WS A8 lem ymHe

2] 3 FEUA §U Aow et
Fig. 62 2 A¥e] A5 BEdR 3o 74
ASR ﬂa]-‘—%E—— CAF o s oA olF3h

3}
s

},

9} Zho] FEARS AR o] AAIFoEA ASR
ANge BYaasE 2o A 4 g Aoz 7Yl
Hyoh 294 ZEHAES i?'fﬂ A2 underflow

products &£ viHE g v|SHES HAIFOEN
Fgol 2 AEE v Oé‘—}tc}"’k s
=

&
FEZE EEsi dd. A2

£ 5 daslely] a8k BAEY B2 7 a]

o

o] zo} 2] AEAolr ] Ego] 7). o[ele
ol AR BT dagdel s wdel o} o
6 T L T T T T

= OfF
5 H * U/F-Fioat <
4 U/F-Sink(plastic)

EN
T

(72w1%)

Cl Content, wi%
N W
g
S

-
T

(65wt%)

o

Air flow rate, M/hr

Fig. 5. Variation of chlorine content in each product with air

flow rate.

gravitational separator

[eooNealeNe]

matalk, PVC, giags

R
Ay dege) &go] 7Fssitt.

4.4 B

HAER ASRE FellAglez B43k=t] QoA
74 2 Aoyt 5 e AARE EAAE] 9
T ZEAE uSAY A9ds Oed e HAES
Ads = UTH

(1) E714%F 9~16 M¥/hr 919 194 FRAHA}
underflow AHE-2 AE 62~66%S] Ao E LERGch
8, 275 2534 Mihr H91e) 294 FE A
AME underflow AFEol HIE| overflow 4H=¢] H]E©]
A &7¥8l 34 M/hr A= overflow AHE0] 76%
o @8l AR YR

(2) 224 underflow AHE) th3k A A4S A
e gRE FeRiE, fE 2 5 508 745
o, E3] 52 gRE FepdMel Aoz ey
k. Ty vge Az R AEs
2 Zrteedl 75 25 Mhol A Seked g
2 68.3 wi%= LIERGT)

(3) ASRZY H|EeREvke %’4 }04 H]3Al

Algt Azt FfEZe] vlgo] AFEH v3)
A vehsten, dadtage] o 1—t— FEo
A7gAo) Hu sunle] FAFHS He £F

2go] g wg 94 R EeadE

RuigT)

z b e

o W dr

ne

energy source

advantages:
* very simple & economical

« effective control of chlorine

Fig. 6. Proposed flow-sheet for treatment of ASR.

1. of Korean Inst. Resources Recycling Vol. 14, No. 2, 2005



BEEEE ASRC] BJ) B HEEI] o3t EE W 9

T ATt

@) ¥ 49L& S8l A ASR AHHFHEe o
29 29| %a’d%’)} 55 AR o vSAES
Aoz, pvC 2 A, 42 5 A8l 2
g 28L& copper refineryelixle] E4o] 7[hEH o))
o] AEEL dolvNdo R go] 1ed Aog
[Re23 =

HAle| 2

E A9E 21C ZEEY ARG, AR EA ST
S7iEAETe] AH] 2|3l o)Folx AxER B
Aol A ALE AT ARdEr )R g-E-7) S0
ARl 7hate] Tg =Yy,

HOES

1. ol3kd, 2%71, AAH, 2002 ARER} S 3 2
e7d=del ¥y 2 B9 AeielEd, 1u@)
pp. 11-16.

2. o8k, %7, AA, 2003: HAER B IREL
ol&-¢ AT AZAT, AU FH, 12(4), pp.
58-64.

3. %71, ol3ky, ¢

>

AT, 2001; HAER} xS A=

o] Aol et EAE AT, AlEMelEd, 104), pp.
34-41.

4. Numajiri, 1, 2000: Current situation and tasks of
disposal of end-of-life vehicles, & & ##4, 116, pp.
879-888.

. Borgianni, C., De Filippis, P., Pochetti, F., and Paolucci, M.,
2002: Gasification process of waste containing PVC, Fuel,
81, pp. 1827-1833.

6. Jody, B. ]. et al., 1990: Recycling of plastics in automobile
shredder residue, U. S. DOE Report, DE90-011110, pp. 1-5.

. Hubble, W. S., Most, 1. G, and Wolman, M. R., 1987:

Investigation of the energy value of automobile shredder

residue, U. S. DOE Report, DE87-013645, pp. 7-14.

299 ApFat Az 9 AelgE, 1998: Azl i A

M) o 298 BABEE BIM, 299,

9. Shapiro, M. and Galperin, V., 2005: Air classification of
solid particles: a review, Chemical Engineering and
Processing, 44, pp. 279-285.

10. Hashmi, K. A., Hamza, H. A., and Wilson, J. C., 2004:
CANMET hydrocyclone: an emerging alternative for the
treatment of oily waste streams, Minerals Engineering, 17,
pp. 643-649.

11. Basaran, T. K., Demetriades, K., and McClements, D. J.,
1998: Ultrasonic imaging of gravitational separation in

n

~J

I

emulsions, Colloids and Surface A: Physicochemical and
Engineering Aspects, 136, pp. 169-181.

F OE X

WA BB EATY L B AT
SREEY]
- 2 38 H108 45 @2

CI

E
U T GAT B3 - AR Y
CE B 4108 45 Fx

Adepdelzey A (47 A 2 3, 2005



