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About the Presenter

• Principal Scientist at CSIRO and leads multiple projects

• PhD in Chemical Engineering from University of Sydney in 

2002

• Fellow of the Australasian Institute of Mining and Metallurgy, 

and Australian Institute of Energy

• Researching on LCA of energy systems (hydrogen) and a 

variety of metals, including steel, aluminium, copper, 

magnesium, ferroalloy, gold, nickel and rare earth and critical 

metals to identify opportunities for CO2 emission reduction.

• Co-authors: Tu Xayachak (PhD Scholar), Biplob Pramanik

(RMIT), Nargessadat Emami, Deborah Lau (CSIRO)
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Plastic Depolymerisation – CSIRO Project Team
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Evaluation of Plastic Waste Processing

Evaluate and de-risk plastic-to-plastic processes in an Australia

Problematic waste streams – Ag plastic, oil containers, soft wrap
Modular-appropriate technology for regional communities

Identify problematic 
polyolefin materials

Pyrolyse and analyse Techno-economic 
analysis and reporting
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Assumptions:
5,000 tpa feed mixed plastic waste
Pyrolyse at 500 deg C
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Remarks (one example case):
~$7-$10 M Capex
@High disposal cost >$350/t, Net present value is +
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Stages of Life Cycle Assessment (ISO 14044)

• Why and for whom?

• Boundary demarcation, data 
collection

• Impact category selection, 
characterisation

• Assessment, interpretation, 
sensitivity analysis

• Update & improvement with 
new data

Goal and 

scope 

definition

Inventory 

analysis

Impact 

Assessment

Interpretation

CSIRO has SimaPro, GaBi LCA software, in-
house databases, experiences for various 

industrial process and products
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Indicators Unit

Global Warming 

Potential (GWP)

kg CO2-eq

Photochemical 

oxidation

kg C2H4-eq

Eutrophication kg PO4-eq

Carcinogens kg chloro-ethylene 

eq
Toxicity kg 1,4 Di-chloro-

benzene eq
Land use ha.year

Water Use kL H2O

Solid waste kg

Fossil fuels MJ surplus

Minerals MJ Surplus

Impact 

category

Indicators Unit

Human Health Climate change Disability adjusted 

life years (DALY)

Ozone depletion DALY

Carcinogens DALY

Respiratory effects 

(organic/inorganic)

DALY

Toxicity DALY

Ionising radiation DALY

Ecosystem 

damage

Land use Partially 

disappeared 

fraction* (m2/y)

Acidification/Eutro

phication

PDF*m2/y

Ecotoxicity PDF*m2/y

Resource 

depletion

Minerals/fossil fuel MJ surplus

Midpoint and Endpoint 
LCA Indicators
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CSIRO can report these indicators
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• Environmental Social Governance (ESG) is increasingly getting 
attention.

• Industries lack skill for environmental LCA, particularly for new 
conceptual technologies.

• We have developed capabilities, gained experiences and 
reputation.

• Flowsheeting, techno-economic and life cycle assessment are major 
tools and methodologies.

• Range of LCA software is used (e.g. SimaPro, GaBi)

• ASPEN Simulation Suite of Modules, SysCAD, METSIM, HSC 
Chemistry, HOMER, @Risk and others

Sustainability Evolution
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LCA work with industry & consulting
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When the benefits/burdens from avoided W2E of MPW 
are considered in the model, the MPW system results in a 
98% reduction in kg CO2 eq when compared to LDPE from 
virgin ethane – more details will be released in future once our 
internal process is completed



• What are the main objectives of this work? 

• Define boundary, agree on the scope of this work

• Which life cycle indicators are to be reported

• How much input data are available?

• Estimate time, resources & cost to undertake this work.

• Is an external peer review required? 

• How detail report is required?

• Will it be released for use in public or internal business use?

What Questions?
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Thank you

Source: Lavo.com.au
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