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26,000 students
15% international students

800 Higher Degree (Research)
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Executive summary 1

Australia's energy system 1s embarking on a transformation at a
scale and rate that i1s unparalleled. Nations, leaders, industries and
communities acknowledge the imperative to address global climate

change through an “energy transition”.! The goal is to reach ‘net
zero emissions’ (nominally by 2050 or earlier) to halt further global

greenhouse gas emissions, which are contributing to rnising global
temperatures and causing potentially irreversible damage to our

societies, physical infrastructure and ecosystems.
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Research Funding in Australia
a snapshot in Clean Energy and Sustainability

Industry Transformation Research Hubs- # CRC Program Investments - Clean Energy &
Sustainability

ARC Investment: $42million (+$12 CRC Program Investment : $574million
million in “partial” Hubs) (+$85 million in “partial” CRCs)
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Other Specific areas £#

Hydrogen — 8 hydrogen
hubs across Australia +
$2 billion hydrogen
headstart program

Electric Vehicles — new
fuel efficiency
standards
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RUN Universities
and Clean Energy

 Research across 2
almost all areas across
our Universities
« Combined our RUN T ey OB
Universities have
similar capability and ot
strength as larger 9. 7.
Australian Universities . e
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RUN Universities and some other Australian Universities -
Energy
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Sustainability more
than clean energy

Climate change has impacts on
almost every human activity

UniSQ focusses on
understanding climate change,
assessing imacts, developing
mitigations, adaptations and
technologies, and recycling of
waste

Across agriculture, health,
energy and infrastructure

2;! UniSQ March 2024
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University of Southern Queensland Flagships

Space and Defence Regional Development
IAESS IRR

Space Agriculture: Advanc Future Drought Fund Innovation Hub: $20 million
in Controlled Environment A collaboration building on USQ’s Climate Science and
G PN Regional |

fper | RN Cconomic Development  § |
g Strengths.




UniSQ Flagship Mapping

Space and Defence Ve 1 4
13 8.9 .
Agriculture and
Environment
2,3,4, 8,9

Regional Development
2,4,5,06,7,9

UniSQ 1/04/2024




UniSQ Research- Energy
Technology (#1 and #3)

1. Thermoelectric Technology —

for energy generation and
cooling

2. Battery technology and
integration
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University of

Southern Thermoelectrics: waste heat into electricity

Queensland

/Prof Min Hong - ARC FT230100316, 2024 — 2027

(GE ASSEMBLY 8 APPLICAT/

Waste heat into electricity
(1

Veh|C|eS \1! Ii

Ener Natural gas | f ;° ® 0000608

Power plant

oo . ®:0:0: Q
COI’]VGFSIOH between

66% heat & electricity
Waste heat Recydle @
: Y &
’ : E <
Thermoelectrics =» Electricity s ? RSN

7her moelectric materid®
MATERIALS SYNTHES'S

Centre for Future Materials
UniSQ
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souners . Radioisotope thermoelectric generator (RTG)

Queensland
Radioisotope |
(238PU0,) (
ILAUNCH,
Thermoelectric Trailblazer
modules Program,
2023-2025

Voyager 1in 1977
RTG will work until 2025.

Mars prob “Curiosity”
[RTG is the only steady power supply for space probes running for over 30 years.]

UniS
msQ www.nasa.gov; Nature Materials 2021, 21, 503-513; Science 2019, 365, 495-498. 15
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University of

snern. - Battery Technology — system integration

Queensland

CATEGORIZATION OF STORAGE TECHNOLOGIES |Hossain et

al. 2020; AEMO 2022b)

Type! |Duration® | Response Storage Type
Non-aggregated

time? |DS | CS |SS | MS |LDS e _
_ Distributed (DS) Behind the meter battery installations
PHES | hrs-mon | Sec-min b 4 b 4
Coordinated (CS) Coordinated via VPP arrangements behind-the-
CAFES | hrs-mon | Sec-min 8| 8 | 8 meter battery installations
Grid-connected energy storage (< 4 hr storage
FES Sec-min Sec & SIEUENT () capacity)

hrs-mon Sec

Fuel 3 Grid-connected (4-12 hours storage)
Medium (MS) Valued for energy value with intra-day energy
shifting capabilities
8

cells
BES hrs-mon | milli-sec | &8

Grid-connected (>12 hours storage) for valued
for long-period storage

Long Deep (LDS)

SES Sec-hrs | milli-sec | $¢

! PHESS: Pumped Hydro Energy Storage; CAES: Compressed Air

Energy Storage; FES: Flywheel Energy Storage; BES: Battery Centre for Future Materials
Energy Storage; SES: Supercapacitor Energy Storage
Mon : Months ; Sec : seconds ; Min : Minutes D SafeR

UniSQ &I'\ ARC RESEARCH HUB FOR

SAFE AND RELIABLE ENERGY
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sunern . Battery technology — sodium ion batteries

Queensland

Why sodium ion?

Cost — not just Li vs Na Safety

W Thermal runaway Cathodefanode decomposition (tlemperature vaned) Electrolyte combustion '? l

_‘?‘2' 0";3\ / Frr .
\' h‘ W Cathodefsolhvent reaction —~200°C [caygen generated from cathode decompestion)
el o |
8 I Electrolyts decompasitian ~ 14000
.E Ar aupoiure
E
B il Separator melt ~130°C
Cu and Li e i
tDta l = $ 1 '{]22 Il Arodedsahent reaction =120°C
| SE1 filfm chacamponition ~B0 i z
W=
Al and Na i
total=$894 P ;
! | Elactrolyta volatilzation
Iretial g
Cashode ie
T= Salf-haating
Abuga: 4 -
'd-:g‘ thermal S.cH-;c'.mgnlsh T
Ll L 5: safe temperatura for battery cpemtion
D:gra-dcd—pel-‘ofwnc-r

Working with a Zero Emissions Development on SIB — aims are threefold:
1. Eliminate the electrolyte (15% cost) 2. Use Novel HPA separator/electrolyte 3. Waste material source for C

hiS0 )\ SafeREne rgy

.,.,;¢|N ARC RESEARCH HUB FOR
W SAFE AND RELIABLE ENERGY 17
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Agriculture and Environment (#1,
#5, #8)

1. Climate change impacts on
coffee production

2. Energy and Resource
Recycling




University of :
southern . lODbal leaders in

Queensland coffee research

>

Climate impacts on coffee production

!

Developing solutions to manage climate S
risk.

Close collaborations with AGROSAVIA -Colombian
Agricultural Research Corporation) on “Preparing
Colombian coffee production for climate change:
Integrated spatial modelling to identify potential
robusta coffee (Coffea canephora P.) growing areas”

Hosting and co-supervising Universidade Vila Velha

(Brazil) students undertaking research on 7o h
gy

environmental sustainability in coffee landscapes Centre'\for A ﬁlied CIiméte 'Science
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Climate change poses to coffee
productivity.

Figure shows the probability that a countries Arabica
coffee producing areas will pass a critical climate
threshold reducing productivity - Important
implications for South America’s top coffee producing
countries.

Where should we be growing coffee in South America
in a changing climate?

UniSQ
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University of

Southern Energy and Bioresource Recycling
Queensland _—

Centre for Agricultural
Engineering

- =

EXTRACTION == FOOD PRODUCTION—=3 CONSUMPTIONZ> TREATMENT

VSN

Treatment systems, focussed on nutrients, carbon and water cycling as valued

‘1’ ‘Linputs/products ‘1’ ‘1’

WASTE/WASTEWATER

Sinks for losses are the receiving environment, landfill and the
UniSQ atmosphere Google images various
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" University of
Southern
JL Queensland

Research focus

Research focuses on transformation of organic waste to capture

renewable energy (bioenergy) and resource recovery from local, national

and international perspectives.

* This aligns with industries move to a low carbon future and reduced
activities that result in greenhouse gas emissions

Broad funding base (Rural R & D Corp, State Gov and Fed Gov) and CRCs (End Food
Waste CRC and Zero Net Emissions in Agriculture CRC)

* Research includes optimisation of anaerobic digestion (biogas), gasification, landfill
diversion of organics [food organics and garden organics (FOGO)]; wastewater
treatment and production of biofertilisers (biochar and digestate)

* The research has been applied to livestock and cropping sectors (both on and off farm),
water utilities, local councils, and health sectors

This content is protected and may not be shared, uploaded, or distributed



Questions

d‘\ UniSQ Insert Date via Header & Footer University of Southern Queensland - Select 'Insert > Header & Footer' 23
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,‘ University of

Southern

JL Queensland

unisq.edu.au

https://www.unisg.edu.au/research

CRICOS: QLD 00244B, NSW 02225M TEQSA: PRV12081
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