
Accepted Manuscript

Techno Economic Analysis of Electronic Waste Processing through Black Copper
Smelting Route

Maryam Ghodrat, M.Akbar Rhamdhani, Geoffrey Brooks, Syed Masood, Glen Corder

PII: S0959-6526(16)30100-7

DOI: 10.1016/j.jclepro.2016.03.033

Reference: JCLP 6882

To appear in: Journal of Cleaner Production

Received Date: 31 August 2015

Revised Date: 6 March 2016

Accepted Date: 7 March 2016

Please cite this article as: Ghodrat M, Rhamdhani MA, Brooks G, Masood S, Corder G, Techno
Economic Analysis of Electronic Waste Processing through Black Copper Smelting Route, Journal of
Cleaner Production (2016), doi: 10.1016/j.jclepro.2016.03.033.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jclepro.2016.03.033


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Techno Economic Analysis of Electronic Waste Processing 
through Black Copper Smelting Route 

 

 

Maryam Ghodrat*1,2, M Akbar Rhamdhani1,2, Geoffrey Brooks 1,2, Syed Masood1,2, Glen 
Corder2,3 

 

1Swinburne University of Technology, Melbourne, VIC 3122, Australia 

2Cluster Wealth from Waste, Australia 

3The University of Queensland, Brisbane, QLD 4072, Australia 

 

 

* Corresponding author, Tel: +61 3 92148553, Email: mghodrat@swin.edu.au 

 

ABSTRACT  

Waste of electronic and electrical equipment (WEEE), or simply called e-waste, such as waste printed 

circuit boards (WPCBs) contain a significant amount of valuable, as well as, hazardous elements. 

Therefore they are considered both as an attractive secondary resource and an environmental burden. 

In this study, a research has been carried out to investigate and quantify the economic performance of 

recycling and recovering of valuable metals from WPCBs through a base metal secondary 

pyrometallurgical operation, namely the black copper smelting. The study involved combined detailed 

process modelling (thermodynamics, mass and energy balance) and techno-economic analyses. In-

depth economics analysis of metal recycling out of WPCB’s is useful in understanding the business 

models and drivers as well as the operational strategies and challenges around these processes. The 

capital and operating costs for the e-waste treatment plant to be built from the grass root stage has 

been estimated and the cost-benefit analysis has been carried out. The outcome of the study confirms 

that the e-waste recycling process embedded in the black copper smelting presents considerable 

potential value and, therefore, should be taken into consideration. It has been shown that increasing 
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