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Transicao energética para a neutralidade carbonica
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Trajetorias de descarbonizacao para Portugal
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Aumento da capacidade instalada
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Recursos naturais para a transicao energética
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Necessidades de Atlas do H, verde Necessidades de
agua para sustentavel para materiais para

producao de H, Portugal neutralidade
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Necessidades de agua para producao de H, por

eletrolise
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Atlas do H, verde sustentavel para Portugal
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territorio? distribuir H,? energia?

Distancia a consumidores/ Produtores CO, * Solar PV
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Definir critérios para avaliar adequabilidade de
localizacao de unidades de producao de H,

Mapear e avaliar restricoes de uso do solo

Cenarios alternativos para avaliar
adequabilidade




Materiais para a transicao energética
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CLIMATE-SMART MINING FACILITY
Graten Hund. Dariele Lo Porta, Thao P. Fobreges, Tim Laing, John Drexhage

World Energy Outlook Special Report

Julho 2021

‘y Climate Smart Mining IEA (2021), The Role of Critical Minerals in Clean Energy Transitions, IEA, Paris
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

2020

World Bank (2020), Minerals for Climate Action
http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-
Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf



http://pubdocs.worldbank.org/en/961711588875536384/Minerals-for-Climate-Action-The-Mineral-Intensity-of-the-Clean-Energy-Transition.pdf
https://www.iea.org/reports/the-role-of-critical-minerals-in-clean-energy-transitions

Necessidades de materiais para neutralidade carbonica

Ondas “I A Fe, Cu, Al, Cr, Ni, Mo, Ti [#7] +cimento

Captura de CO, Mn, Pr, Cr, Nb, Va, Mo, Co [#7]

Baterias Bauxite, Co, Fe, Li, Mn, Ni, Graphite, Cu [#8]

Geotérmica @5 Fe, Ni, Cr, Al, Mo, Mn, Cu, Ti, Nb, Ta [#10]

Hidroelétrica |[§§| ] Fe, Cu, Ni, Cr, Zn, Pb, Mo, Mn, Magnesite, Sn [#10]

»ﬁ«
Solar PV Al, Cu, Sn, Pb, Magnesite, Zn, Ag, Cd, Te, Se, In, Ga [#12]
L
Se-
Solar concentrado r) Fe, Al, Mn, Cr, Cu, Ni, Zn, Mo, Nb, Ag, Ti, Va [#12]
Edlica onshore ’i‘rf Fe , Zn, Cr, Cu, Al, Mn, Ni, Mo, Nd, Pr, Dy, Tb, Pb [#13]

Edlica offshore & Fe, Cu, Zn, Pb, Mn, Al, Cr, Ni, Nd, Mo, Pr, Dy, Tb [#13]

~’
Nuclear B | Cr, Ni, Mo, Cu, Zr, Ag, W, Pb, Ti, Nb, In, Va, Cd, Yt [#14]

-~

Fontes

JRC (2011, 2013, 2016)
Garcia - Olivares et al. (2012)
Ashby, Attwood and Lord, (2012)
B.Guezuraga (2012)

Corona et al. (2017)

Elshkaki & Graedel (2013)
Gamesa, (2014)

Kavlak (2015)

Kleijn and Voet (2010)

Kleijn et al, (2018)

Ohrlund (2012)

Pihl,_et al (2012)

Primard, Pierre (2015)

Till Zimmermann (2013)
USGS (2011)

Vestas, (2012)

World Bank (2017)
Zimmermann (2013

Ag (prata), Al (aluminio), B (boro), Cd
(caddmio), Ce (cério), Co (cobalto), Cr
(crémio), Cu (cobre), Dy (disprésio),
Fe (ferro), Ga (galio), Ge (germanio),
In (indio), La (lantanio), Mg
(magnésio), Mn (manganés), Mo
(molibdénio), Nb (niébio), Nd
(neodimio), Ni (niquel), Pb (chumbo),
Pd (paladio), Pr (praseodimio), Se
(selénio), Sm (samario), Sn (estanho),
Ta (tantalo), Tb (térbio), Te (teldrio), Ti
(titanio), Va (vanadio), Yt (itrio), W
(tungsténio), Zn (zinco), Zr (zircdnio).

Veiculos elétricos Al, B, Ce, Co, Cu, Dy, Ga, Ge, Au, Graphite, In, Fe, La, Pb, Li, Mn, Nd, Ni, Pd, Pr, Sm, Ag, Tb, Ti [#24]

Stilwell. T., Simoes. S.G. (n.d.) Mapping necessary resources for the transition to a low carbon energy system. (in preparation)



Importancia das necessidades materiais para Portugal
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Ag (silver) / esta analise 2 0 5 0
Al (aluminium) ’i‘ff& \,
B (boron) *‘* &
Cd (cadmium) &8 necessidades materiais para setor energético Portugués
Co (cobalt)
Cr (chromium) utilizacao atual total de materiais na UE (2012-2017)

Cu (copper)
Dy (dysprosium)
Fe (iron)
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Critical Raw Materials for

1 a Strategic Tec:‘n;:zgét;s and Sectors
Ga (gallium)
Ge (germanium) _?'Q(%
Graphite (C) . EE Tl
g RS oSS
In (indium) S ez
Li (lithium) -
Mn (manganese) é&'r) https://ec.europa.eu/docsroom/documents/42881
Mo (molybdenum) 1\ Potencial risco de abastecimento #13
Nd (neodymium) ’f p -<1% o
Ni (nickel) *) Lo materiais
Pr (praseodymium 6-10% Ag, Cd, Dy, Ga, In, Nd, Ni, Pr, Mo, Se, Tb
Se (selenium) 11-25% and Te (>10% procura atual da UE)

Tb (terbium)
Te (tellurium)
Zn (zinc)

;iigoo/‘;/ Al, Cr, Mn perto do limiar 10%
-300% oo
>301% s LﬂEC|
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