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periodic table as carbon.

It is not an alloy but rather a matrix of pure silcon with
impurities present as intermetallic compounds.
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in quartz is extremely strong and silicon
ore very energy intensive, requiring
eral thousand degrees. Silicon is
furnace at around 1600°C.

ds when it cools an idifies

1-conductor i.e. it is a conductor when hot but
r when cold

bon it can also form long chains, like
ns, which are the basis of silicones.
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s for silicon: the metallurgical and chemical

refers to the aluminium industry.
at levels from 1% to 20% to
ness of aluminium. One of the

~added to alu

e strength and the
cations in this sector is wheel alloys for cars.

ity for the aluminium industry is represented by low
purities, although lower grade silicon is acceptable if
st incentive. Therefore most of the silicon for the
ustralian aluminium industry is supplied from China.
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sector is the chemical market. This is
s the production of silicones, optical fibre,
ovoltaics.

ng silicon for or, impurities play an important

spect to both the ra

nd reactivity of the reactions.
mpanies prefer long term supply arrangements with
liers. For them quality is not high purity silicon but
sistent quality from shipment to shipment.
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loyment of solar power technology will be
ss of the global energy transition.

ading solar resources and a vast land
acilitate deployment at scale.

dvantages must raged to meet Australia’s
targets of cutting emissions by at least 43% by 2030
ing net zero by 2050. It will require a rapid and

ale escalation in solar power installations.”
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nergy independence is a priority for the Australian
et Australia is entirely reliant on overseas

solar cells.

mental, social and governance means the
the production of silicon and

ture of solar cells poses risks,
arising from its high energy
and modern slavery issues, that contribute to the

eed for Australia to act.

ia has immense potential to develop more of the silicon
cell supply chain locally but needs to quickly to:

e improve and stabilise our supply chain security and energy
independence

* develop new industries with high operating standards
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The vision presented in the Silicon
Action Plan is for an integrated silicon
nd solar cell supply chain, including
cling, that is powered by renewable

the silicon supply chain it
presents an opportunity for Australia to
reduce its dependency on overseas
supply chains for solar cells.
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Figure 1: Global solar power generation
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SUPPLY & DEMAND

TW solar capacity

14
Today 2030 2050

Source: IRENA, World Energy Transitions Outiook 2022: 1.5°C Pathway.

u Silicon u Polysilicon

20 10 08 ._’"
2021 production 2030 requirement 2050 requirement
Note: Quartz and silicon production are estimates of the volume required to produce polysilicon
inany given year. This analysis does notinclude quartz and silicon production for other
(non-polysilicon) markets.

Sources: IRENA, World Energy Transitions Outlook 2022: 1.5°C Pathway; PwC analysis and market
research.

@ [EA Specid report on solar PV global sypply chains, p. 22
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Fgure 9: Solar PV supply chain concentration
mChina = Rest of world
100%

| o —— { %
r‘ %
VAV
i

|

)

Global market share (%)
Diversified

85% 75%

Quartz Silicon Polysilicon Ingots and Cells Module
extraction smelting production wafers assembly

Sources: IEA, Executive summary of special report on solar PV global supply chains;
CRU, Siliconand Polysilicon Report, p. 106; PwC analysis.

Figure 11: Polysilicon High-probability
capacity expansion ; : expansionsplans

@ china

{ ' Restof world

Source: CRU. Siliconand
Polysilicon Report, Tables
55 and 36.
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IS SILICON PRODUCED

furnaces have been improved but the basic
roduction has been unchanged for 100

merged arc furnace together with
hips to improve bed porosity.

roduced in the furnace rises and reacts with the

uctant converting it to silicon carbide. The

ide in turn reacts with fresh SiO, to produce Si
apped from the furnace and CO which burns to

surface of the charge.

Unreacted SiO oxidises to amorphous SiO, at the surface of
he charge and is sold as a by-product.
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t have low ash (1 - 2% max.) and a high
ith S10 gas.

ictants has been low ash coal from
as charcoal where it is available.

the drive to achie ero carbon footprint,
lies of suitable low ash coal are uncertain.

highly suitable but will require significant timber

The other alternative is pellets / briquettes produced from a
ide range of biomass based residues.
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PROJECT DRIVERS

is is often a project driver but makes no
ntiful and easy to ship. Only about 10% of

] supply options, more
coal is produced locally, it
PEX.

e to ship and unless
ntainerised. 20 - 25%

ply: Highest operating cost (around 12 MWh/t) and
/7. Must be available locally. 30 - 35% OPEX.

abour Supply: Motivated local labour availability with heavy
ndustry experience is a major advantage.
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N IN AUSTRALIA - SIMCOA
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rox. 50,000 tpa Silicon

aces - total 65 MW

coal - Produce on site & imported from Indonesia
cal Collie coal

orted low ash coal from Colombia

Woodchips - plantation & native forest thinnings
Carbon Electrodes - imported from Poland & China
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TIMBER RESIDUE
PROCESSING
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CHARCOAL RETORTS
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PROJECTS IN AUSTRALIA

tructure Partners (investment partner in Sun
ild a polysilicon plant in Queensland costing
ply solar panel manufacturers.

r a 200-hectare site in the Lansdown

to develop on land next to
Lansdown.

AUSIMM Presentation 2024



/ APVI SILICON T O SOLAR STUDY

s importance of developing poly Si production

tralia is indisputable but some of the
ations to c ome challenges are questionable.
ajor benefit given is increased domestic employment

t noting that mostly skilled workers are required who
be sourced overseas with subsidised migration.

ates heavy financial subsidies for poly Si production
ther than supporting domestic silicon from quartz
tion (for which skills are available) recommends the
removal of Si dumping penalties in Australia whilst
relying on US dumping penalties against China to
underpin poly Si prices.

\
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TIMES FOR THE SILICON INDUSTRY

ded with cheap silicon from China

justification for Gov’'t support for domestic
been that this will reduce global pollution:
ina have energy recovery as standard.

ing supplies of suitable low ash coal
ative carbon neutral reductant options must be

» Potential increased costs related to emissions from coal usage
and non-renewable energy

* Increasing emissions controls on heavy metals, SOx & NOx
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URE DEVELOPMENTS

: Australia has enormous wind & solar
le power required 24/7. Large scale energy
ing for Si production in Australia

intensive to produce but 25 -
ecovered from the off gas.

e reductants: Charcoal is an attractive alternative to
ding sufficient feedstock will be a problem. Future
clude a wide range of “waste” materials which may
briquetted (sawdust, agricultural waste, tyres etc).

arbon Capture & Storage from the furnace off-gas
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ATIVE TECHNOLOGIES TO
CARBOTHERMIC REDUCTION

n in a plasma furnace: Very early stage
will be extremely difficult to implement

inning: Because of the high melting point of silicon,
necessary to operate with electrolytes at extremely
eratures which will be very challenging.

ermic Reduction (Al or Mg): The SisAl project is at
pilot plant stage and involves melting lime with quartz to form
a slag then reducing the silicon by adding low grade Al (skull,
dross). The slag and silicon are separated and the Si cleaned
up with leaching.
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1: SLAG MAKING

] fines
SiOy Tl ‘ 3: HYDROMETALLURGICAL
gkl \SEPARATION > MG-ALO3

Ca0-Sioy slag P HP-Al;03
o\a9
O N2 [ > MG-Si
scra
Al 3 P > ——— t P Al-Si
ross
P 4N Si —>@—>SOG Si
2: ALUMINOTHERMIC

REDUCTION 2b: REFINING

SISAL PILOT PROJECT

) sisAl P|lot

has received funding from the turope.

ation program unde n .\‘,v,., ner
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