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The presentation of the first William J. Kroll Zirconium Medal to Admiral
H. G. Rickover by Professor A. W. Schiechten, Director of the Krolt
Institute for Extractive Metallurgy in 1975.
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Figure 3. Criticality matrix for selected imported metals (National Research Council, 2008).
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Tonnage of bauxite treated annually.

Figure 10.1




36000
65,000,000
3,100.000

41000000
110,000,000

mm:n iy abundant n the bul dcovened
ara lass comman than for most ather ares, U.S. and warkd rescures ane comained primarty in basinasne and
‘monazite. in China and rare-

largest segment. Apatite, charaita,
3 v ‘spent urankim

mudialyte, icparite, clays,

Bulstiutes: SUBSAES ¥ are less effective.

mmm; rescurces of sramony are manly in Ak, igehe, Meniane, and Nevaca, Principal
‘world resources are in Boivia, Ching, Fussia, and South Africa.
Misaissippi Valley-iype lead depasiis in e Easiem Uniled Siates.

: Compoursas of creamau, in, danium, zine. ¥
B anamats. G ombinatons ol Cadmm, ek, copper. Salerium, SO 2uMe, and S can e uagd
ng leat alminum orde ar wdely acsepied
retardans

are.
a5 flame

Energizer




10



10 sapmration plant

Figure 3.9 Simplified flowsheet for the recovery of bastnasite at the Molycorp plant
(Aplan 1988).
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Figure 1.2 Lanthanide contraction.

12



Yield (%) Purity (%)

w9
w9

bastnasite (7 -10% REQ)

fictation | carbon—e={ mixing, w:mnml--i 1000 - 1200°C |+ chicrine
¥

off gas: volatile chiondes  fused RE chionde

13



14



Table 1. Common Primary Antimony Minerals.

Horsfordite CusSb
Aurostibite AuSb,
Ullmannite NiSbS
Stibiobismuthine (B1,Sb)4S7
Freibergite (Cu,Ag);2SbsS;3
Ramdohrite Ag;Pb3SbsSo
Zinckenite PbSb,S,
Falkmanite Pb;Sb;Se
Franckeite PbsSn3Sb,S;4
Famatinite CuzSbS,
Bolivianite Ag;Sb,Sie
Stibiotantalite SbTaO,
Romeite 5Ca0:3Sb,0s
Cervantite SbyO4

Dyscrasite AgszSb Stibiodomeykite Cuz(As,Sb)
Breithauptite NiSb Arite Ni(As,Sb)
Gudmundite FeSbS Stibnite Sb,S;

Tetrahedrite Cu2SbsS3 Annivite Cuj2(Sb,Bi,As)4S;3
Bournonite PbCuSbS; Stephanite AgsSbSy
Andorite AgPbSb;Se Geocronite Pb5(As,Sb)12Ss
Jamesonite, PbsFeSbesS14 Boulangerite PbsSbsSi
Meneghihite PbsSb,S, Cylindrite Pb3SnsSb,S14
Livingstonite HgSbsS; Berthierite FeSb,S4
Stibioluzonite Cu3(Sb,As)S4 Berthonite CusPbySbsS;3
Sulfo-antimonite Ag>PbsSbgS;¢ Kermisite Sb,S,0
Stibiocolumbite SbNbO4 Senarmontite  SbyOs
Stibiconite Sb,04:H>O Stenhuggarite CaFeSbAs;O;
Stibio-tellurobismutite B;;0SbTe; Valentinite Sb,O3
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Metals Bulletin - Antimony Metal Standard
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M etallur gical | nnovation Philosophy

failure to failure without

. g “Success is going from
L
\

a loss of enthusiasm.”

-Winston Churchill

Thank You For This Opportunity to Present!

G.S.ANSELL DEPARTMENT OF METALLURGICAL
& MATERIALS ENGINEERING

Hill Hall, fiome of KIEM_~~
Please come see what we’re up to.

The Kroll Institute for’Extractive Metallurgy:
~==_ Department of Metallurgical and Materials-Engineering
Colorado School of Mines

www.mines:edu
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