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Upcycling of Waste Jelly-Filled Communication Cables
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Abstract

A feasibility test was carried out for upcycling of waste jelly-filled communication cables together with the development of
environmentally friendly processes and equipments. High pressure water injection is proved to be an exceptionally envi-
ronmentally friendly and highly efficient mechanical process. A batch-type cable barking equipment is designed and built on the
basis of computational fluid dynamics modelling. It is optimized in terms of energy consumption and productivity with very high
copper recovery of 99.5%. Copper nano-powder is prepared by an electrical wire explosion in ethanol media in order to improve
the value of final products, and the preliminary economical assessment is also conducted.
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Fig. 1. Calculated pressure field from injector exit to upside of wires with an injection pressure of 500 kg/cm?.
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Fig. 2. Calculated injection pressure of nozzle for threshold
pressure as a function of distance between nozzle
and cables.
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Fig. 3. Practical application of cable barking process with 400 kg/cm2 water injection at 20 mm distance. Before treatment (a),
after treatment (b) and recovered copper bundle (c), respectively.

Table 1. Copper content and composition of jelly-filled communication cables after treatment

Component Weight ratio (%) Remarks
Total 100 Several layers including galvanized steel tape
Without outer jacket and tapes 78.7 Jelly and polythene tape
Without petroleum jelly 68.8
Copper conductor 62.2
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Fig. 4. Schematic illustration of continuous process for copper recovery from jelly-filled communication cables by high
pressure water injection.
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Table 2. Preliminary economic assessment for copper recovery from 1000 kg waste communication cables

Copper Cost and value Remarks
1000 kg wastes 900,000 W 850-900 Wkg
Copper content 600 kg 60-68% of wastes

Operating cost

highly dependent on final products and applied processes

Market price

as copper cathode 3,504,000 W

80-85% over LME (LME = ca. 7,300 ¥/kg as of July 2014)

as micro powder 48,000,000 ¥

ca. 80,000 ¥/kg

as nano powder 420,000,000 W

ca. 700,000 Wkg

Collection of waste cables

Pretreatment '
| Removal of outer jacket and tapes |

| High pressure water spray

Recycling {

| Collection of copper wire bundles

XRD

EM

Characterization

II

AA

| Wire explosion in liquid media |
Upcycling

| Collection of copper nanopowders

Fig. 7. Process flow diagram for copper nanopowder preparation from waste jelly-filled communication cables.
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