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Table 1: Studies focused on environmental impacts in nickel production

Process Reference [input [Emission [others  [Note 1 Note2
[Smelting
Mining | etring |Energy |e|c |/-\u |Waler |Sm\
Pollution and matter in local specific area
+ Inicolidou 1989 + [Ferronickel smeting i Grecce Heavy metals (Co, Cr, Cu, Fe, Mn, Ni, Zn) concentrations in sediment
and biota
+  |Norseth 1994 + Smelting in Kola Peninsula, Russia Heavy metal aerosol (C, Co, Ni, Cu, As)
+  |Kozlov 1905 +  |Ni-cu smeting in Monchegorsk, Russia Heavy metals (Cu, Fe, Mn, Ni, Zn) concentrations in leaves
N + |conzaes 1095 + |Lovsasay,cura Heavy metals (Pb, Co, Cu, Fe, Mn, Ni, Zn) and organic matter
in sediments
+ +  |crawford 1905 + + Mining indusiry in Sudbury Basin, Canada 502, water effluent, mine rocktailings/slag
+ + [ moiseenko 2001 + + | Mining and metallurgical enterprises in the Kola Region, Russia LBC:QS“E‘E'S n 5“"“‘;";:‘:'5 (Ni, Cu, AL, Sr, Zn, Fe, Co, Cd, Cr, Pb,
+ Herrera 2007 +  |New Caledonia Species richness, Phylogenetic diversity
+ +  |Vakoviev 2008 Mining and metallurgical enterprises in Norilsk, Russia Heavy metals (Co, Cu, Fe, Mn, Ni) concentrations in soil
+ Mudd 2010 + | Mning in Australia Ore grade, Open cut mining rate
+ Raous 2013 +  |Lateritic mining in Brazil Toxic metals in mineral
+ Li2014 Mines in China Heavy metals (As, Cd, Cr, Cu, Ni, Pb, Zn, Hg) concentrations in soil
N uran 2013 Wordwide Spatial coincidence between protected areas and metal mining
activities (bauxite, copper, iron and zinc)
LCAs (include footprint, TMR)
[Air: CO2, Nox, SO, HC, As, Cd, Cr, Cu, Hg, Ni, Pb, V, Zn,, Water: N, P,
+ +  |seppata 2002 + + + Nickel cathode and briguette e i Gr ot N, P, 20 Comnides
Flash furace smelting and Sherriti-Gordon refining, Presshure acid _|Energy, Global Warming Potential (COZe), Acidification Potential
+ +  |Norgate 2007 + + :
lorgate leaching and SX-EW (S02¢), Solid waste
+ +  |mudd 2010 + + + Mejor nickel mines (15 mines) Energy, water, CO2, SO2
N 4+ |eckemanzoto |+ N ckelore, erronickel ickel xide, rickelpig ron, kel malte, refined (¢ "o
+  [Norgate 2010 + + jon and smelting, leaching Energy, Global Warming Potential (CO2e)
+  [Norgate 2011 + + leach, atomospheric acid leach, enhanced Energy, Global Warming Potential (CO2e)
, heap leach, ferronickel smelting, caron process
+  |Haque 2013 + + Ferro-nickel production in Australia Energy, CO2
Nguyen 2007 wvetal nickel Exergy, Ecological footprint
Seppéli 2011 Economy-wide MFA in Finland Direct material input, Hidden flow, Total material requirement
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and Ivanova, L.A. 2013.
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in Roland W. Scholz, Amit H. Roy, Fridolin S. Brand, Debbie T. Hellums, and
Andrea E. Ulrich, eds., Sustainable Phosphorus Management: A Global
Transdisciplinary Roadmap, Dordrecht: Springer, 247-274 (2014). [P,G]

- S. Mishima, K. Matsubae, S.D. Kimura, S. Eguchi (2013) Phosphorus
conventional use, reduction potential, and possibility of self-sufficiency during

food and feed production in Japan, Food and Environment II, WIT Press,
Southampton, Boston, 170, 185-194 [P]
* Yarime, Masaru, "Transforming Japanese Science and Technology to Meet Societal

Challenges," in Anne Allison and Frank Baldwin, eds., Possible Futures for Japan,

New York: New York University Press, forthcoming. [G]
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Technology, Vol.48, No.3, (2014), 48, pp 1391-1400 [V]

+ E. Yamasue, K.Matsubae, K. Nakajima,S. Hashimoto, and T.Nagasaka, Using
Total Material Requirement to Evaluate the Potential for Recyclability of
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Ecology, 17,(2013) 5, 722-730 [V,P]
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