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ABSTRACT

A part of used cables, such as electric and communication cables has already been recycled hy using simple
processing methods. However, it has been found that the main problems in recycling of the used cables are
insufficient treatment of fine stranded wires and low recovery of copper by air separation process,

It has been shown that copper can be effectively separated from the PE using a solvent treatmeni methocd.
In the present study, the used communication wires having diameter of 0.4 mm are treated in the mixing
solution of toluene and water at 86C for about 10 minutes. In the solvent treatment, the copper wires recovered
have 10~15mm length, which are much longer than that of 1~2 mm length copper wires recovered by air
table concentration method used in current recycling plants. The process consisting of cutting, air separation
and electrostatic separation would be recommendable for the treatment of mixed cables. In ihis mvestigation,
fine copper powders can also efficiently be recovered from insulation materials using electrostatic separator

at the conditions of 20~50 RPM roller speed and 15~30 KV high DC power.
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Fig. 1. Photograph of used communication cables.
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Fig. 2. Schematic representation of the solvent treat-
ment device used in the present work,
(I) reaction vessel Z) stirrer (3} thermocouple
@ heater
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Fig. 3. Principle of electrostatic separation.
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Fig. 4. Evaporation ratio of toluene as a function of
heating time reaching to 110~1207T.
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Table 1. Temperature of toluene as a function of heating time.

Time (min.) 1| 2 3 4

56|7|8910 12

Temperature {T) 47 \ 56 62 75

83 [ 90 | 9 | 100 | 104 | 108 | 100
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Fig. 5. Effect of solvent treatment lime on copper se-
paration efficiency.
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Fig. 6. Effect of contact time on copper separation effi-
ciency in toluene at 86C and 920T.
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Fig. 7. Effect of mixing ratio of toluene to water on
copper separation efficiency at 86C.
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Table 2. Effect of seolid-liquid ratio on copper separa-
tion efficiency in toluene sclvent at B6T,

Solid-Liquid Ratio(% solid) 5 | 75| 10
Separation efficiency(%) 56 ] 52 ] 51

Table 3. Effect of cutting length of used cables on
copper separation efficiency in toluene solu-
tion at 3BT .

Cutting length(mm) ) 10 20 30
Sepdration efficiency(%) | 8 | 50 53 45
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Fig, 8. Effect of diameter of used cables on copper se-
paration efficiency in toluene solution.
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Fig. 9. Effect of feed mze of used cables on the elect-
rostatic separation of copper from the chemica-
lly treated used-cable.
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Table 4. Effect of number of teratment stages on cop-
per separation elficiency in electrostatic se-
paration tests.

Number of Electroslic 1 9 3
separation (times)
Separation efficiency (%) 88 90 9
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