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ABSTRACT

A research was performed to evaluate a use of shredder residue to currently dispose of at landfills. Laboratory analyses were
conducted to determine especially the fuel characteristics of shredder residue. For this aim, shredder residue was classified by
the particle size as well as by the type of material and the content of Cl, S, ash, and calorific value were determined. Due to
the chlorinated plastic content of shredder residue, mean concentration of Cl was found to exceed 4wt% except one sample while
that of S was ranged from 0.25 to 0.39 wt%. As far as calorific value was concerned, plastic was observed to be more than
10,000 kcal/kg while wood/paper and fiber accounted for approximately 4,000 kcal/kg. Shredder residue was found to contain
varying trace amounts of metal elements, including Fe of 6~8.5 wt%. Hg and Cr(VI) were not detected, however, while Cd was
contained as small as 0.0004~0.0009 wt%.
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Table 1. Classification and analysis of shredder residue
from company A
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Table 2-1. Material Classification and analysis of shredder
residue from company A (Size +30 mm)
(Unit : wt%, kcal/kg)

Material Dis.tribu— al S Calorific| Ash
tion value | content
Plastics 278 17.8 - | 11,400 10.6
Wood/paper 58 0.24 0.38 | 4,700 11.6
Fiber 204 0.37 0.35 | 3,700 35.7
Rubber 120 11.0 0.84 | 4,800 16.3
Foam/sponge| 26.8 0.09 0.30 | 4,700 18.3
Others 7.2 223 0.14 | 8,500 4.82
Total 100 7.98 028 | 6,644 18.1

Table 2-2. Material Classification and analysis of shredder
residue from company A (Size 30/12 mm)
(Unit : wt%, kcal/kg)

Material Dis.m'bu- a s Calorific| Ash
tion value | content

Plastics 29.0 0.04 - 9,800 | 3.28
Wood/paper 5.7 0.15 0.15 4,000 | 4.96
Fiber 404 0.37 0.38 4,500 [ 32.7
Rubber 6.7 0.10 0.17 7,800 | 53.4
Foam/sponge 9.8 0.51 0.27 5200 | 21.1
Others 84 274 0.13 8,100 | 125
Total 100 2.53 0.21 6,600 | 21.1

Table 2-3. Material Classification and analysis of shredder
residue from company A (Size 12/7 mm)
(Unit : wt%, keal/kg)

] weight distribution and concentration (wt%, kcal/kg)
(IS;:) DisFribu- al S Calorific | Ash

tion value | content
+30 394 798 028 6,644 18.1
30/12 19.9 2.53 021 6,600 21.1
12/7 9.5 0.78 0.21 7,824 21.9
n 17.2 2.08 021 3,900 424
-2 14.0 0.17 0.28 2,500 753
Total 100 4.10 0.25 5,695 312

*metals & wire : 2.5 wt%
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Material DisFribu— a S Calorific] Ash
tion value | content

Plastics 45.3 0.05 0.14 | 11,300 11.1
Wood/paper 49 0.37 0.20 4,600 14.3
Fiber 32.1 0.34 0.23 4,600 377
Rubber 2.6 0.45 0.73 8,400 19.2
Foam/sponge | 5.1 0.90 047 5,000 29.3
Others 10.0 5.76 0.18 5,300 211
Total 100 0.78 021 7.824 21.0
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Table 3. Classification and analysis of heavy shredder
residue from company B

Table 4-1. Material Classification and analysis of heavy
shredder residue from company B (Size +30 mm)
(Unit : wt%, kcal/kg)

. weight distribution and concentration(wt%, kcal/kg)
:;Z“?) Dis‘tn'bu- a S Calorific [ Ash
tion value | content
+30 80.2 574 0.37 6,935 323
30/12 16.8 1.37 0.51 8,459 112
1217 1.5 247 0.30 6,873 16.2
-7 1.5 0.53 0.40 4,800 392
Total 100 4.88 0.39 7,158 28.6
*metals & wire : 8.6 wi%
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Material Dis.tribu- a1 s Calorific| Ash
tion value | content

Plastics 34.6 15.0 0.04 | 9,800 13.1
Wood/paper 24 0.08 0.25 | 5,300 2.51‘
Fiber 7.6 0.43 0.31 5,200 21.7
Rubber 47.6 0.04 0.67 | 5,200 533
Foam/sponge 37 0.07 0.08 [ 7,800 9.9ﬁ
Others 4.1 12.1 0.11 6,300 7.48
Total 100 574 037 | 6,935 32.3—1

Table 4-2. Material Classification and analysis of heavy
shredder residue from company B (Size 30/12 mm)
(Unit : wt%, kcal/kg)

Material Dis.ln'bu- ‘ Cl 1 S TCalon'ﬁc FASIT]
tion value | content
Plastics 40.9 0.06 0.04 | 10,300 1.38
‘Wood/paper 53 0.18 0.11 5,100 6.47
Fiber 130 | 025 | 035 | s600| 128 |
Rubber 25.2 0.07 1.65 8,600 13.ﬂ
Foam/sponge| 6.5 0.26 0.24 7,100 34.0
Others 9.1 13.9 0.17 6,800 324
Total 100 1.37 0.51 8,459 11.2

Table 4-3. Material Classification and analysis of heavy
shredder residue from company B (Size 12/7 mm)
(Unit : wt%, kcal/kg)

Material Dis.tn'bu- a S Calorific| Ash
tion value | content
Plastics 275 0.10 005 | 10,200 | 8.11
Wood/paper 13.7 0.32 0.29 5,100 | 4.10
Fiber 157 0.45 0.37 5,600 | 18.6
Rubber 15.7 13.8 0.68 6,000 | 186
Foam/sponge | 13.7 0.63 0.19 6,200 5.8
Others 137 0.53 0.40 5,100 | 392
Total 100 247 0.30 6,873 16.2
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Table 5. Classification and analysis of light shredder

residue from company B

) weight distribution and concentration(wt%, kcal/kg)
(il;;:) Dis.uibu— a S Calorific| Ash
tion value content
+30 49.0 221 0.26 7,748 11.1
30/12 25.8 2.25 0.44 5,587 154
1217 4.0 0.84 0.47 6,550 17.3
-7 21.2 0.40 043 4,300 50.0
Total 100 1.78 0.35 6,412 20.7
*metals & wire: 5.5 wt%
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Table 6-1. Material Classification and analysis of light
shredder residue from company B (Size +30 mm)
(Unit : wt%, kcal/kg)

Material Dis'tribu— a S Calorific| Ash
tion value | content
Plastics 30.5 0.14 0.08 | 11,800 | 245
‘Wood/paper 6.9 1.50 0.10 4900 | 140
Fiber 23.1 0.53 0.50 4700 | 24.2
Rubber 9.1 1.50 0.86 8,100 133
Foam/sponge | 18.7 0.24 0.16 6,000 8.86
Others 117 15.0 0.08 7,400 15.0
Total 100 221 0.26 7,748 11.1

Table 6-2. Material Classification and analysis of light
shredder residue from company B (Size 30/12

mm) (Unit : wt%, kcal/kg)
Material Dis.tn'bu— al S Calorific| Ash
tion value | content
Plastics 20.4 2.94 0.08 | 6,500 2.88
Wood/paper 8.1 0.17 0.24 | 5,000 9.14
Fiber 27.8 0.41 0.71 | 4,600 22.0
Rubber 135 4.59 0.21 | 3,400 293
Foam/spongel  16.4 0.57 021 [ 6,100 124
Others 13.8 5.86 1.05 | 8,100 143
Total 100 2.25 0.44 | 5,587 154

Table 6-3. Material Classification and analysis of light
shredder residue from company B (Size 12/7 mm)
(Unit : wt%, kcal/kg)

Material Dis.tribu- a S Calorific| Ash

tion value | content

Plastics 28.9 0.01 0.17 { 9,300 8.29
Wood/paper 7.7 0.55 0.20 4,600 11.7
Fiber 34.6 0.67 072 | 4,700 | 25.0
Rubber 9.6 0.04 1.11 8,400 | 188
Foam/sponge 9.6 0.29 0.17 | 6,600 | 168
Others 9.6 5.56 030 | 4,600 { 19.9
Total 100 0.84 047 | 6550 | 173
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¥
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(b) Company B (Heavy shredder residue)
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foam/sponge(17.5%)
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rubber(10.6%)

(c) Company B (light shredder residue)

Fig. 1. Material distribution of shredder residue (+7 mm size}.
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Fig. 2. Analysis results depending on material in shredder
residue.
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Table 7. Metal content in the fine fraction with minus 7 mm

of the shredder residues (unit : wt%)
Sample | Company A | Company A | Company B
element (772 mm) (-2 mm) (-2 mm)
Fe 6.1 6.3 8.49
Pb 0.25 0.30 0.65
Cu 0.08 12 0.14
Na 0.2 0.08 3.70
Zn 0.8 0.9 1.10
Ca 1.8 2.0 4.28
Al 1.5 0.7 2.07
K 0.07 0.08 0.55
Ni 0.02 0.02 0.022
Si 6.2 13.0 12.0
Mg 02 0.2 022
Mn 0.06 0.07 0.089
Sn 0.02 0.02 0.024
Ti 0.02 0.02 0.042
Ag 0.001 0.001 0.002
Sr 0.03 0.03 0.025
Cr 0.02 0.02 0.023
Ba 02 0.1 0.12
Hg ND ND ND
Cd 0.0004 0.0004 0.0009
Cr(VI) ND ND ND
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