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https://www.popularmechanics.com/science/a32202373/solar-panel-record-efficiency/
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Silicon Solar Technologies

Solar panel composition by weight

(El) Solar panel structure [C]

Aluminium frame

Glass

Encapsulant

Solar photovoltaic cells Glass, 70.47 wt%

(b) Solar photovoltaic cell structure
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Screen printed

silver fingers
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Junction box —‘

Silicon wafer

Rear aluminium contact

[1] IRENA and IEA-PVPS. (2016). End-of-Life Management: Solar Photovoltaic Panel.

Frame, 13.42 wt%
Encapsulant, 6.29 wt% Copper, 0.71 wt%
Backsheet, 3.16 wt% Aluminium, 0.31 wt%
Other, 2.03 wt% Tin, 0.11 wt%
/.l / _' —] Lead, 0.08 wt%

l'awer, 0.03 wt%
Silicon, 3.04 wt%

End-of-life solar waste
expected to cumulate to
80 million tonnes by
20501,

This has a potential
material value of $15
billion USD!,
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Design and
manufacturing

Consumptionand
product lifetime

Inevitable
end-of-life

Drivers of a Circular Solar Economy

( Deframing at council aggregation points to increase
Refuse efficiency, as transport is limited by space not weight.
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Recycle ‘ Despite circular economy strategies, all modules eventually
reach end-of-life. It is critical that embodied materials are
Recover

maintained in circulation and not lost to landfilll2!,

[2] Heath, G. A., et al. (2020). Research and development priorities for silicon photovoltaic module recycling to support a circular economy.

PV system end-of-bfe 2030
(PV pancls & inverters, small + large)
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What Could Recycling Look Like?
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Sources of Energy Generation
In New South Wales?

OpenNEM 1 Month
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https://opennem.org.au/
https://www.shutterstock.com/video/search/coal-
mining-isometric
https://www.vecteezy.com/vector-art/173011-
hydroelectric-power-station-illustration
https://www.pinterest.com.au/pin/229261437264168
806/
https://ontarionature.org/campaigns/wetlands/wetlan
ds-are-carbon-storage-superstars/
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Thank you!

Any questions? ‘ ‘

DOCTORAL
TRAINING
CENTRE




DOCTORAL

CENTRE

Amanda P Cameron BN | IRAINING

Analysis of the Electrified Interface

Professor Scott Donne



WHAT
HAPPENS IF
THERE'S NO

WIND ?




Heard of Capacitors?

(Sadly, no, a flux capacitor doesn’t exist...) TTERY
LOW
WHAT

HAPPENS IF
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Capacitors vs Batteries
10 7 ass
Capacitors: > 99.9% efficient E 2 %
Pros: High efficiency, long cycle life, fast charging I ’
Cons: Low energy density, fast discharge limits large scale s ' @& %{.‘ ‘ h
applications ‘% p
| . [ SUS
Batteries: 80 — 90% efficient = G |
Pros: High energy density and slow discharge B %% 101
Cons: susceptible to degradation from incomplete or unwanted 0 3
reactions occurring i o

X . Specific energy (Whkg™')
[1] C. Schutter, S. Pohimann, A. Balducci, Advanced Energy Materials, 1900334 (2019)

[2] Mechanism of charge/discharge process for electric double-layer capacitor. (Reproduced with permission from Manaf, N.S.A. etal., ECS J. Solid State Sci. Technol., 2, M3101-M3119, Copyright 2013, The Electrochemical Society.)
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Industrial Carbon Capacitors
Porous carbon capacitors
, with tetraethylammonium
. - tetrafluoroborate (TEABF,)
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(3] Knight, Chris & Davidson, Josh & Behrens, Sam. (2008). Energy Options for Wireless SensorNodes. Sensors. 8. 10.3390/s8128037.
[4] G. FigueroaMiranda, L. Feng, S.C.-C. Shiu, R. Dirkzwager, Y.-W. Cheung, J. Tanner, M. Schéning, A. Offenh&usser, D. Mayer, Aptamer-Based Electroche mical Biosensor for Highly Sensitive and Seledive Malaria Detection with Adjustable Dynamic Response Range and Reusability, Sensors and Actuators B: Chemical 255 (2017).
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Legacy, stewardship and place
attachment:
elder land and landscape protection &=
at the mine frontier Wi
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Decolonial Research
Eldership methodology
Ethnography
Participant Observation
OCTORAL Qualitative Interviewing
cENTRE PhotoVoice




PhotoVoice

My research participants will be
given the option to exhibit up to
three photographs of their
mining community and
landscape, going back in time
and/or current.
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