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in 2011, stillwater mining Co. (smC) (Billings, mt), the 
only domestic mine producer of platinum-group metals (PGms), 
recovered PGms from its stillwater mine near nye, mt, and its 
east Boulder mine south of Big timber, mt.

in 2011, the automobile industry continued to be a major 
consumer of PGms. autocatalysts accounted for approximately 
82% of global rhodium consumption, 71% of palladium 
consumption, and 39% of platinum consumption. Jewelry was 
the second leading use of platinum in 2011, accounting for 31% 
of global consumption (Butler, 2012, p. 27–32).

in 2011, world mine production of PGms totaled 481,000 
kilograms (kg), a 3% increase relative to that of 2010.

Legislation and Government Programs

the Defense logistics agency, strategic materials reported 
no PGm sales in 2011; 18 kg of iridium and 261 kg of platinum 
remained in the stockpile. Palladium stocks were exhausted in 
2004.

in December 2011, owing to problems in the procurement 
process, the u.s. mint canceled a study to explore the feasibility 
of producing an american eagle 1-ounce palladium bullion 
coin. an independent study to determine potential demand for 
palladium bullion coins prior to their production was mandated 
under the american eagle Palladium Bullion Coin act of 
2010, Public law 111–303. the u.s. mint planned to reissue 
a solicitation for the study in 2012. once begun, the study was 
expected to take no more than 90 days to complete (Gilkes, 
2012).

in 2011, the u.s. mint did not sell any platinum american 
eagle Bullion coins (u.s. mint, 2012).

Production

Primary.—During 2011, the stillwater mine produced 
9,250 kg of palladium and 2,790 kg of platinum, increases of 
11% and 10%, respectively, compared with production in 2010. 
the increase in production was a result of improved ore grades. 
the east Boulder mine produced 3,160 kg of palladium and 
914 kg of platinum, which was a slight decrease for platinum 
and palladium from that of 2010. total palladium and platinum 
production for smC increased by 7% each, and production of 
156 kg of rhodium was 150% greater than that of 2010. smC 
milled 1.18 million metric tons (mt) of ore from the mines, 
slightly less than that of 2010. in 2011, the stillwater and east 
Boulder mines processed 2,020 and 1,140 metric tons per day of 
ore, respectively, about the same rates as in 2010. mill recovery 
of PGms was about 92% at the stillwater mine and about 89% 
at the east Boulder mine, unchanged from the recovery rates 
in 2010. smC planned to produce 15,600 kg of PGms in 2012 
(stillwater mining Co., 2012, p. 8, 53, 54).

smC continued to develop the Blitz and Graham Creek 
projects, both of which were extensions of the existing mines. 
the Graham Creek project, located west of the east Boulder 
mine, consisted of a 2,500-meter (m) extension of east 
Boulder’s main travel way. the extension could be completed in 
the first half of 2013, followed by a multiyear drilling program 
to delineate the extent of the deposit. the Blitz project, located 
east of the stillwater mine, consisted of tunneling about 7,000 m 
east of the stillwater mine shaft and was expected to take 
several years to complete.

at yearend 2011, smC reported proven and probable 
reserves in its montana operations of 42.5 mt of ore with an 
average grade of 15 grams per metric ton (g/t) and containing 
about 621,000 kg of palladium and platinum, with an in-situ 
palladium-to-platinum ratio of about 3.57 to 1. average PGm 
mill head grades were 16 g/t at the stillwater mine and 11 g/t at 
the east Boulder mine. smC’s proven and probable reserves of 
PGms in its montana operations are contained in the J-m reef, 
an ore body within the layered mafic and ultramafic igneous 
rocks of the stillwater Complex (stillwater mining Co., 2012, 
p. 8).

smC had a 3-year agreement, effective in January 2011, 
to supply General motors Corp. (Detroit, mi) monthly 
deliveries of fixed quantities of palladium. SMC also had 
a 1-year agreement with tiffany & Co. (new York, nY) to 
supply platinum, and at yearend had pending 1-year platinum 
and palladium supply agreements with Johnson matthey plc 
(london, united Kingdom) and Ford motor Co. (Detroit, mi) 
(stillwater mining Co., 2012, p. 28).

in 2011, PGm exploration continued at several locations 
in the united states. the most advanced projects were in the 
Duluth Complex of minnesota. Duluth metals ltd. (toronto, 
Ontario, Canada) completed its acquisition of all the remaining 
shares of Franconia minerals Corp. (spokane Valley, Wa) 
and then rolled Franconia into twin metals minnesota llC 
(st. Paul, mn), which was a Duluth (60%) and antofagasta 
plc (santiago, Chile) (40%) joint venture. the transaction 
consolidated the land holdings of twin metals in the Duluth 
Complex, which included the Birch lake, maturi, nokomis, and 
spruce road copper-nickel-PGm deposits (Duluth metals ltd., 
2011).

Polymet mining Corp. (Hoyt lakes, mn) continued the 
environmental review and permitting process for the northmet 
mine in the Duluth Complex. the supplemental draft 
environmental impact statement was expected to be completed 
and submitted for public review and comment in the fall of 
2012. no production expectation was given (Polymet mining 
Corp., 2012).

Secondary.—in 2011, PGms were recycled from three main 
sources—autocatalysts, electronics, and jewelry. the global 
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recovery of platinum from recycling autocatalysts increased 
by 13% in 2011 compared with that of 2010, reaching 38,100 
kg. in north america, an estimated 20,000 kg of platinum 
was recovered from catalytic converters, which was a 10% 
increase from that in 2010, and represented roughly 52% of 
global autocatalyst recycled material. Platinum recovered from 
catalytic converters increased by 19% in europe, was unchanged 
in China, and decreased by 8% in Japan compared with 2010 
quantities. In the rest of the world, recycling of autocatalysts 
produced about 27% more platinum in 2011 compared with that 
of 2010. Globally, increased PGm prices encouraged recycling. 
about 311 kg of platinum was recovered from electronics 
recycling in 2011, which was the same amount recovered in 
2010. about 25,200 kg of platinum was recovered from the 
jewelry industry globally, an increase of 10% compared with 
that of 2010 (Butler, 2012, p. 22–23).

Globally, about 51,500 kg of palladium was recovered from 
autocatalysts in 2011, an increase of 26% compared with that 
of 2010. roughly 63% of recycled palladium came from north 
america. Palladium recovery from autocatalysts in north 
america increased by 33% to 32,700 kg, and that in europe 
increased by 15% to 12,000 kg. Palladium recovery from 
autocatalysts in China increased by 17% and that in Japan 
decreased by 13%. recovery of palladium from electronics 
totaled 15,000 kg in 2011, an increase of 9% compared with 
that of 2010. recovery of palladium from the jewelry industry 
in 2011 increased 110% to about 6,500 kg. in 2011, recovery 
of rhodium from autocatalysts increased by 16% to 8,700 kg 
(Butler, 2012, p. 44).

smC’s recycling program recovered 15,100 kg of PGms in 
2011, an increase of 22% compared with that of 2010. recycled 
material sales were $376.8 million in 2011, which was more 
than double the 2010 sales value. smC reconstructed its original 
smelting furnace during 2011 and planned to use the furnace 
to improve metal recoveries and for additional capacity for 
recycling (stillwater mining Co., 2012, p. 10, 52).

Consumption

Palladium.— Global palladium sales were 263,000 kg 
in 2011, about 13% less than those in 2010. about 71% of 
palladium was used by the autocatalyst industry, about 16% by 
the electronics industry, and about 7% by the dental industry. 
the remainder was used in industries such as chemical, 
jewelry, and others, and as investment. Global palladium use in 
autocatalysts reached an alltime high in 2011 owing to higher 
global vehicle production and greater use of palladium in 
light-duty vehicles (Butler, 2012, p. 36–43).

Palladium use in autocatalysts worldwide increased by 8% to 
188,000 kg in 2011 compared with 2010 consumption. Demand 
in europe increased by 8% to 44,800 kg. the increase was 
owing to increased production levels and increased exports of 
vehicles to China and the united states.

Consumption in the north american autocatalyst sector 
increased to 45,900 kg, a 9% increase relative to that of 2010 
owing to increased auto production. Palladium consumption 
in the Japanese autocatalyst industry was 20,600 kg, a 19% 
decrease compared with that of 2010. Palladium consumption 
for autocatalysts in China increased to 34,700 kg, an 11% 

increase relative to that of 2010. Palladium consumption for 
autocatalysts in the rest of the world increased by 25% to 
41,500 kg (Butler, 2012, p. 36–39).

on a global basis, palladium consumption by the jewelry 
industry was 15,700 kg, a 15% decrease compared with that 
of 2010. the decreased demand was a result of higher prices 
early in 2011. China remained the leading user of palladium 
for jewelry, with 60% of world consumption in that sector. 
Palladium use in jewelry in 2011 decreased in the much smaller 
markets in europe and north america. Consumption in europe 
was 1,870 kg of palladium, an 8% decrease relative to that of 
2010, and consumption in north america decreased by 31% to 
1,400 kg. Consumption in Japan decreased by 7% to 2,180 kg of 
palladium (Butler, 2012, p. 39–41).

World palladium consumption in dental alloys was 17,100 kg
 in 2011, which was about 8% less than consumption in 2010. 
Japan and north america accounted for about 42% and 40%, 
respectively, of the global consumption in this sector. the 
chemical industry consumed 13,800 kg of palladium in 2011, a 
20% increase from that in 2010, owing to increased consumer 
demand for end products that use these various chemicals that 
required palladium in their manufacturing. In the chemical 
industry, palladium was used as a catalyst in manufacturing 
bulk chemicals, including purified hydrogen peroxide, nitric 
acid, purified terephthalic acid, and vinyl acetate monomer, 
which in turn were used in the production of many resins and 
plastics as well as polyester and polyethylene terephthalate 
for use in textiles and packaging. Consumption of palladium 
by the electronics industry was 42,900 kg in 2011, which was 
a slight decrease compared with that of 2010, owing partly to 
increased substitution by other metals in some applications. 
the majority of demand for palladium in the electronics sector 
was for multilayer ceramic capacitors (mlCCs), which have 
widespread use in electronic circuitry. use of palladium in 
other applications, mainly stationary-source emissions control, 
increased by 17% in 2011 compared with that of 2010.

major selloffs in the palladium investment sector 
accompanied price decreases in the second half of 2011. 
Holdings in exchange-traded funds (etFs) were 54,400 kg at 
yearend 2011, a decrease of 20% compared with holdings at 
yearend 2010 (Butler, 2012, p. 43).

apparent domestic palladium consumption was estimated to 
be about 79,300 kg, a 79% increase from 44,300 kg in 2010.

Platinum.— in 2011, global platinum sales totaled 
252,000 kg, a slight increase compared with sales in 2010. 
about 39% of the total was used by the autocatalyst industry, 
about 31% by the jewelry industry, and about 7% by the glass 
industry. the remainder was purchased for investment or 
used in other industries including chemical, electrical, and 
medical and biomedical. Platinum use in the autocatalyst sector 
increased slightly as a result of an increase in heavy-duty 
vehicle production. light-duty vehicle production increased in 
the united states and in europe, but decreased in Japan owing 
to the earthquake and tsunami that took place in March 2011. 
Growth of light-duty vehicle sales in China decreased owing to 
Government measures aimed at slowing growth rates (Butler, 
2012, p. 4–5).
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Worldwide use of platinum in the autocatalyst sector 
increased slightly to 96,600 kg in 2011 compared with that in 
2010. While platinum demand in the heavy-duty diesel sector 
increased, demand in light-duty vehicles declined owing to 
increased substitution by palladium and by decreased production 
after the Japanese earthquake. Consumption in Europe was 
about 45,600 kg of platinum in 2011, which was slightly 
less than that of 2010, and accounted for about 47% of the 
global total. the market share of light-duty diesel vehicles in 
europe increased to about 52% in 2011 from 48% in 2010. 
Consumption in the autocatalyst sector of north america was 
11,800 kg, a decrease of 6% in 2011 relative to that of 2010 
owing to supply chain disruption that lowered production by 
Japanese manufacturers in north america after the Japanese 
earthquake in March. In Japan, platinum consumption in the 
autocatalyst sector was 15,600 kg, about 9% less than that of 
2010. in China, consumption of platinum in the autocatalyst 
sector increased by 10% to 3,420 kg. Consumption of platinum 
for autocatalysts increased by 24% in other areas of the world in 
2011 relative to that of 2010 (Butler, 2012, p. 27–30).

in 2011, global consumption of platinum in the jewelry 
industry was 77,100 kg, a slight increase relative to that of 
2010. Consumption in north america increased by 6% relative 
to that of 2010, partly in response to gold’s price premium to 
platinum in the fourth quarter of 2011. Consumption in China 
increased slightly, and China remained the leading consumer, 
accounting for 68% of global consumption of platinum for 
jewelry. Consumption in europe was the same as that in 2010, 
consumption in Japan was 3% less, and consumption in the rest 
of the world increased by 32% to 3,890 kg (Butler, 2012, 
p. 30–32).

Global use of platinum in the chemical sector was 14,600 kg 
in 2011, which was an increase of 7% compared with that 
of 2010, largely owing to increased use of platinum in the 
production of silicones. Platinum use in the petroleum refining 
industry increased by 24% to 6,530 kg in 2011 as a result of 
increased refining capacity in emerging economies. Worldwide 
consumption of platinum in electrical applications was about 
7,150 kg in 2011, the same as that of 2010 (Butler, 2012, 
p. 33–34).

Platinum equipment was used in the glassmaking industry 
because of its high melting point and resistance to corrosion. 
Platinum consumed in the glass industry increased by 44% to 
17,300 kg in 2011, owing to increased manufacturing capacity 
in Asia for liquid crystal displays. Consumption in the medical 
and biomedical sector was 7,150 kg, which was the same as that 
in 2010. Consumption in other end uses increased by 18% to 
11,000 kg relative to that of 2010, including automotive sensors, 
coating of aircraft turbine blades, and spark plugs.

Global investment demand for platinum decreased by 30% to 
14,300 kg relative to that in 2010 (Butler, 2012, p. 34–35).

In 2011, U.S. apparent consumption of refined platinum was 
estimated to be about 121,000 kg, a 12% decrease from the 
apparent consumption of 139,000 kg in 2010.

Other PGMs.—Global rhodium consumption in 2011 was 
28,200 kg, a slight increase compared with that of 2010. a 
majority of rhodium use, 69% in 2011, was in the production of 
autocatalysts. in 2011, rhodium use in autocatalysts was 

22,100 kg, slightly less than that of 2010, as a result of lower 
light-duty automobile production following the Japanese 
earthquake. In addition, rhodium demand decreased because 
of continued thrifting by autocatalyst manufacturers owing to 
previous high prices. use of rhodium in the glass manufacturing 
sector increased by 15% to 2,430 kg compared with that in 
2010, owing to increased demand for flat-panel glass, and, 
owing to lower prices, increased rhodium content of alloys 
used for fiberglass bushings. Consumption of rhodium in the 
chemical sector increased by 7% to 2,240 kg in 2011 owing to 
increased capacity utilization rates in oxoalcohol manufacturing 
plants in asia. Demand from the electrical sector increased 
by 25% in 2011, to 156 kg, and demand in other applications 
increased by 86% from that of 2010, to 1,210 kg (Butler, 2012, 
p. 44).

Global consumption of ruthenium decreased by 14% to 
25,100 kg in 2011 relative to that in 2010. the consumption of 
ruthenium in electrical applications decreased by 26% to 
15,600 kg, mainly as a result of decreased consumption 
in the hard disk industry in the second half of the year. 
electrochemical demand was 4,040 kg, a 5% decrease; use 
in the chemical sector was 3,390 kg, a 9% increase; and 
consumption in other applications increased by 62% to 2,110 kg 
(Butler, 2011, p. 45).

Global consumption of iridium decreased by 11% to 9,360 kg 
in 2011 compared with that of 2010. the electrical sector 
accounted for 55%, 5,130 kg, of total global ruthenium use. 
iridium crucibles were used in the electronics industry to grow 
high-purity single crystals for use in various applications, 
including single crystal sapphire, which was used in the 
production of back-lit light-emitting diode displays in 
televisions and other electronic devices (Butler, 2011, p. 45).

Prices

in 2011, the engelhard annual average prices of iridium, 
palladium, and platinum increased by 61%, 39%, and 7%, 
respectively, compared with the 2010 annual average prices, 
and decreased for rhodium and ruthenium by 18% and 16%, 
respectively (table 1).

Iridium.—in the beginning of January, the price of iridium 
was $780 per troy ounce. the price increased dramatically 
through late February, when it reached $1,075 per troy ounce. 
the price decreased slightly in late march, to $1,050 per troy 
ounce, and then held steady until early september, when it 
increased steadily, reaching an alltime high of $1,085 per troy 
ounce in late september, where it remained for the rest of the 
year. the large price increase was the result of strong industrial 
purchasing of iridium by the electrochemical and electronics 
sectors.

Palladium.—Palladium prices began 2011 at $808 per troy 
ounce, increased to $851 per troy ounce in mid-February, and 
then decreased to $706 per troy ounce in mid-march. Prices 
fluctuated between about $710 per troy ounce and $848 per 
troy ounce until early september, and then plunged throughout 
september to the year’s low of $553 per troy ounce in early 
October. For the remainder of 2011, the price fluctuated but 
remained below $690 per troy ounce. the large decrease in 
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september correlated with concerns about the global economy, 
which led to a selloff of investments.

Platinum.—in 2011, the annual average platinum price 
reached an alltime high of $1,724.51 per troy ounce. throughout 
the year, daily platinum prices followed a trend similar to those 
of palladium. Platinum began the year at $1,790 per troy ounce, 
and fluctuated between $1,677 and $1,892 per troy ounce 
through mid-september. the price decreased precipitously 
throughout september, reaching $1,455 per troy ounce in early 
october. the price increased to $1,665 per troy ounce in early 
November, and then decreased steadily, finishing the year at 
$1,395 per troy ounce. the decrease in the latter part of the year 
corresponded with global uncertainties regarding european 
sovereign debt problems.

Rhodium.—the rhodium price began the year at $2,425 per 
troy ounce, increased to $2,500 per troy ounce in late January, 
where it remained until mid-February, and then decreased 
steadily to $1,950 per troy ounce at the end of may. the price 
increased to $2,350 per troy ounce in early June, then decreased 
steadily to $1,400 per troy ounce at yearend. the decreased 
price was the result of a lack of buying interest owing to 
continued concern about the euro area debt crisis.

Ruthenium.—the ruthenium price began the year at $180 
per troy ounce, where it remained until early august. the price 
then decreased continuously to $110 per troy ounce at yearend. 
the ruthenium price decreased owing to decreased industrial 
demand.

Foreign Trade

in 2011, the u.s. net import reliance as a percentage of 
apparent consumption was estimated to be 84% for refined 
palladium and 97% for refined platinum. Imports of refined 
palladium in 2011 totaled 98,900 kg, an increase of 40% relative 
to those of 2010, with three countries accounting for about 
90% of refined palladium imports in 2011—Russia (52%), 
south africa (29%), and the united Kingdom (9%). imports of 
platinum, including waste, scrap, and coins, decreased by 15% 
in 2011 to 129,000 kg, from 152,000 kg in 2010. excluding 
waste and scrap, three countries accounted for 72% of imports 
of platinum in 2010—south africa (41%), Germany (19%), 
and the United Kingdom (12%). Refined imports of other PGM 
decreased by 4% in 2011 compared with those of 2010. imports 
of rhodium increased slightly, and those of iridium, osmium, 
and ruthenium decreased by 18%, 37%, and 6%, respectively. 
three countries accounted for 89% of the imports of other PGm 
in 2011—south africa (64%), Germany (13%), and the united 
Kingdom (12%) (tables 2, 3).

about 32,000 kg of palladium was exported in 2011, a 
decrease of 16% relative to palladium exports in 2010. exports 
of platinum, including waste and scrap, increased by 135% 
to 130,000 kg, and exports of rhodium decreased by 41% 
compared with exports in 2010. exports of iridium, osmium, 
and ruthenium decreased by 69% during the same time period 
(table 4).

World Review

in 2011, world mine production of PGms increased by 4% 
to 484,000 kg from 466,000 kg in 2010 (table 5). south africa 
accounted for 59% of total mine production in 2011; russia 
accounted for 26%, Canada and Zimbabwe each accounted for 
4%, and the united states accounted for 3%. in 2011, south 
africa produced 145,000 kg of platinum, a slight decrease 
from that in 2010, and accounted for 75% of world production. 
Global mine production of palladium increased by 5% to 
214,000 kg, with russia and south africa accounting for 40% 
and 38%, respectively, and the united states accounting for 
6%. World mine production of other PGms (iridium, osmium, 
ruthenium, and rhodium) increased by 4% in 2011 compared 
with that of 2010. south africa was the dominant producer, 
accounting for 80% of global production of other PGms.

Botswana.—in 2011, oJsC mmC norilsk nickel (moscow, 
russia) produced 2,100 kg of palladium and 373 kg of platinum 
as byproducts from its nickel operations at the tati mine. these 
quantities were about 25% less than production in 2010 owing 
to lower PGm ore grades (oJsC mmC norilsk nickel, 2012).

Canada.—smC continued to make progress on its marathon 
PGm-copper project in ontario, Canada. an environmental 
assessment was underway as well as detailed engineering plans 
for the development of an open pit and processing plant. mine 
construction was planned to begin in 2013, and the project was 
expected to have an annual production of about 6,220 kg of 
platinum and palladium during a mine life of 12 years. smC 
planned to crush, grind, and concentrate the ore onsite and to 
ship the concentrate offsite for smelting and refining. SMC 
reported proven and probable ore reserves at its marathon 
project of 91.4 mt with an average grade of 0.83 g/t palladium 
and 0.23 g/t platinum and containing about 74,600 kg of 
palladium and 21,800 kg of platinum (stillwater mining Co., 
2012, p. 8). smC also planned to conduct exploration at its 
PGm properties at Geordie lake, ontario, and Bird river in 
Manitoba, both of which were acquired along with the Marathon 
project in november 2010 (stillwater mining Co., 2012, 
p. 22–30).

north american Palladium ltd. (toronto) produced 4,560 kg 
of palladium and 284 kg of platinum from its lac des isles mine 
in ontario, increases of 87% and 54%, respectively, compared 
with production in 2010. the mine reopened in april 2010 
after having been placed on care-and-maintenance status in 
october 2008 in response to low metal prices. mine expansion 
was proceeding, and a new mine shaft was expected to be 
commissioned at the end of 2012. north american Palladium 
expected to increase production to about 7,800 kilograms per 
year (kg/yr) of palladium by 2015 (north american Palladium 
ltd., 2012, p. 17–18).

Xstrata plc (Zug, switzerland) produced PGms as byproducts 
from nickel mining operations at sudbury, ontario, although 
production figures were not released. Vale Inco Ltd. (Toronto) 
produced 7,710 kg of palladium and 5,410 kg of platinum as 
byproducts of its nickel operations at sudbury, a three-to-four 
fold increases from production in 2010, following the end of a 
year-long strike in July 2010 (Butler, 2012, p. 21).

Russia.—in 2011, russia accounted for 40% of global mine 
production of palladium, 13% of platinum production, and 
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17% of other PGms. norilsk nickel produced 84,100 kg of 
palladium and 20,900 kg of platinum in 2010, a slight increase 
for platinum and a slight decrease for palladium compared with 
2010 production (oJsC mmC norilsk nickel, 2012). russia’s 
alluvial production was estimated to be about 4,100 kg of 
platinum, which was a 9% decrease compared with 2010 
production.

South Africa.—in 2011, south african production of 
palladium and platinum decreased slightly compared with that 
in 2010. the world’s leading PGm producer, anglo american 
Platinum ltd. (Johannesburg) (amplats), reported primary 
refined production of 42,400 kg of palladium and 78,700 kg 
of platinum in 2011, an increase of 6% for palladium and a 
slight decrease in platinum production compared with that in 
2010. rhodium production was 10,800 kg in 2011, an increase 
of 18% from that of 2010. Production of platinum at the 
mogalakwena open pit mine increased by 15% to 8,470 kg. 
output from the Khuseleka mine was 4,140 kg of platinum and 
2,040 kg of palladium, slight decreases from 2010 production. 
the siphumelele mine produced 3,140 kg and 1,440 kg of 
platinum and palladium, respectively, which were decreases of 
5% and 10%, respectively, relative to that of 2010. Platinum 
production of 3,580 kg from the mototolo mine, a joint venture 
with Xstrata, was about 4% less than 2010 production. the 
Kroondal and marikana mines, operated as pool-and-share 
agreements with Aquarius Platinum Ltd. (Perth, Australia), 
produced 6,770 kg and 1,515 kg of platinum, respectively, 
which were decreases of 18% and 9% respectively, relative to 
that of 2010. at modikwa, a joint venture with african rainbow 
minerals ltd. (arm) (sandton), platinum production decreased 
by 4% to 4,040 kg. at the Bafokeng-rasimone Platinum mine 
(BrPm) joint venture with royal Bafokeng Platinum ltd. 
(Johannesburg), refined platinum production declined slightly 
to 5,600 kg. the greatest losses in production took place at the 
Bathopele, tumela, and union mines, primarily as a result of 
safety stoppages. amplats expected to produce 77,800 to 80,900 
kg of platinum in 2012 (anglo american Platinum ltd., 2012, 
p. 123–145).

impala Platinum Holdings ltd.(Johannesburg) produced 
36,000 kg of refined platinum in 2011, a 7% increase compared 
with that of 2010. output at the impala mine increased by 8% to 
29,300 kg of platinum. Production at the marula mine decreased 
by 11% to 2,000 kg of platinum. an expected ramp up in 
production at marula was hindered by incomplete infrastructure 
development. Production of platinum in concentrate at the 
two rivers mine increased by 5% to 4,630 kg, as a result of 
continued progress toward ramp up to full capacity (impala 
Platinum Holdings ltd., 2012, p. 60–75).

in 2011, northam Platinum ltd. (Johannesburg) reported 
production from its Zondereinde mine of nearly 10,000 kg of 
PGms in concentrate, about the same as production in 2010 
(northam Platinum ltd., 2012, p. 2).

lonmin plc (london) reported production of 42,000 kg of 
platinum, 11,100 kg of palladium, and 3,080 kg of rhodium, 
increases of 13%, 16%, and 5%, respectively compared with 
those in 2010. Production increased despite disruption to 
operations caused by a workers’ strike (Butler, 2012, p.16).

Aquarius Platinum Ltd. (Bedford) resumed production at 
the everest mine in 2010 after completing repairs following 
subsidence of the mined-out portion of the mine in 2009. 
Production from everest increased by 77% to 1,740 kg of 
platinum in concentrate. everest mine faced geologic challenges 
related to an extensive oxidized area, and Aquarius was 
performing a strategic review of the mine. Aquarius closed 
the Blue ridge mine in september 2010 for redevelopment 
and had expected to reopen it in July 2011. However, low 
metal prices led to an extension of the mine’s closure beyond 
yearend. Production from the Chromite tailings retreatment 
Plant, a joint venture between Aquarius (50%), GB Mining 
and exploration ltd. (Johannesburg) (25%), and sylvania 
south africa ltd. (West Perth, australia) (25%), was 100 kg of 
PGm in 2011 an increase of 18% compared with that of 2010 
(Aquarius Platinum Ltd., 2012, p. 9).

the nkomati nickel mine, a 50-50 joint venture between 
arm and norilsk nickel, produced 2,050 kg of PGms, 27% 
less than that of 2010, owing to low PGm grades and recoveries 
(african rainbow minerals ltd., 2012, p. 55).

eastern Platinum ltd.’s (Vancouver, British Columbia, 
Canada) Crocodile river mine produced 1,460 kg of platinum 
in concentrate, 30% less than that in 2010, owing to disruption 
of operations by strikes (eastern Platinum ltd., 2012, p. 3).

Platmin ltd.’s (Centurion) Pilanesburg mine was behind 
schedule in the build-up to full production, owing partly to 
illegal strike action by workers. sales of PGm in concentrate 
totaled 2,210 kg, an increase of 18% compared with that of 2010 
(Butler, 2012, p. 16).

Platinum australia ltd.’s (West Perth) smokey Hills mine 
produced about 995 kg of PGm in concentrate, slightly more 
than that of 2010 but, owing to safety stoppages and strike 
action, far less than had been anticipated. Platinum australia 
continued with a feasibility study of the Kalahari Platinum 
project and planned to extract a bulk sample for pilot-plant 
treatment during 2012 (Platinum australia ltd., 2012, p. 11).

Zimbabwe.—in 2011, palladium and platinum production 
increased by 17% and 21%, respectively, compared with that 
of 2010. The large increases were the result of the first full 
year of production from amplats’ unki mine, which was 
commissioned in January 2011 and produced 1,070 kg of 
platinum in concentrate. the mimosa mine, a joint venture 
between Aquarius and Impala, was operating at full capacity, 
and produced 2,500 kg of palladium and 3,290 kg of platinum, 
which were increases of 7% and 5%, respectively, compared 
with production in 2010. impala’s Zimplats mine produced 
4,600 kg of palladium and 5,700 kg of platinum, slight increases 
compared with that in 2010. the phase i Zimplats expansion 
project was completed and work on the phase 2 expansion of 
the ngezi mine, including a third underground mine and a 
second concentrator, was underway. the phase 2 expansion was 
expected to be completed in 2014 and to achieve full production 
of 8,400 kg/yr of platinum (Butler, 2011, p. 20).

Outlook

the progress of the global economic recovery is expected 
to be the main driver of demand for PGms owing to their 
use as industrial metals. Because the primary end use for 
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palladium, platinum, and rhodium is for catalytic converters in 
automobiles, the outlook for that industry will have the greatest 
impact on the consumption and prices of these PGms. Global 
automobile production is likely to increase, particularly in 
emerging markets such as China and india; therefore, an overall 
increase in demand for PGms in that sector was expected. 
tighter emission standards in China were also expected to 
cause increased palladium demand. manufacturers continued to 
switch to palladium-based catalytic converters and to increase 
palladium loadings on diesel light-duty vehicles because of 
the price difference between platinum and palladium. thus, 
the increase in automobile demand will likely affect palladium 
demand in particular. in the electronics sector, palladium 
demand is likely to remain strong as the global economy 
recovers because of increasing demand for consumer electronics 
in which palladium is used in mlCCs. in the glass sector, 
demand for platinum could decrease owing to an expected 
near-term slowdown in purchasing by the fiberglass and LCD 
industries. in the petrochemical sector, near-term demand for 
platinum and palladium is expected to decrease because of high 
petrochemical inventories and limited new capacity installation. 
the demand for platinum in the jewelry sector was expected 
to be higher than that of 2011, assuming the price premium of 
gold continues, whereas palladium jewelry demand is likely to 
be lower. the consumption of rhodium is expected to increase 
as a result of higher vehicle production in many areas of the 
world. ruthenium demand is expected to increase as a result 
of increased demand from the electrical and electrochemical 
sectors. iridium demand is likely to decrease as a result of a 
stock buildup of crucibles used for the growth of metal oxide 
single crystals.

Platinum production from south africa was expected to 
decrease owing to work stoppages and to the increasing costs 
associated with mining, such as electricity and wages. supply 
from Zimbabwe was expected to increase because of new 
mining projects, but this may be dependent on the political 
situation. Palladium supply was expected to decrease in russia 
owing to changes in the ore mix and a decline in average 
palladium ore grade. recycling of platinum and palladium is 
expected to increase, particularly in the automotive catalyst 
recycling sector.
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2007 2008 2009 2010 2011
united states:

mine production:
Palladium, Pd content:2

Quantity kilograms 12,800 11,900 12,700 11,600 12,400
Value thousands $148,000 $136,000 $108,000 $199,000 $295,000

Platinum, Pt content:2

Quantity kilograms 3,860 3,580 3,830 3,450 3,700
Value thousands $162,000 $182,000 $149,000 $179,000 $205,000

refinery production:
Palladium, Pd content:

Quantity kilograms 7,410 7,650 7,820 6,820 r 17,500
Value thousands $85,100 $87,300 $66,800 $116,000 r $298,000

Platinum, Pt content:
Quantity kilograms 8,930 7,400 7,210 5,410 r 15,500
Value thousands $375,000 $376,000 $280,000 $281,000 r $805,000

imports for consumption, refined:
iridium, ir content kilograms 3,410 2,550 1,520 3,530 2,880
osmium, os content do. 23 11 68 76 48
Palladium, Pd content do. 113,000 120,000 69,700 70,700 98,900
Platinum, includes waste, scrap, and coins, Pt content do. 181,000 150,000 183,000 152,000 129,000
rhodium, rh content do. 16,600 12,600 11,200 12,800 13,100
ruthenium, ru content do. 48,700 49,800 21,200 14,100 13,200

exports, refined:
iridium, osmium, and ruthenium, gross weight do. 8,190 6,450 4,020 3,720 1,150
Palladium, Pd content do. 41,800 26,400 30,300 38,100 32,000
Platinum, Pt content do. 28,900 15,600 15,600 16,900 11,300
rhodium, rh content do. 2,210 1,980 1,220 2,320 1,370

stocks, national Defense stockpile, December 31:
iridium, ir content do. 18 18 18 18 18
Platinum, Pt content do. 261 261 261 261 261

Price, average:
iridium3 dollars per troy ounce 444.43 448.34 420.40 642.15 1,035.87
Palladium4 do. 357.34 355.12 265.65 530.61 738.51
Platinum4 do. 1,308.44 1,578.26 1,207.55 1,615.56 1,724.51
rhodium4 do. 6,203.09 6,533.57 1,591.32 2,459.07 2,024.35
ruthenium3 do. 573.74 324.60 97.28 198.45 165.85

employment 1,630 1,360 1,270 1,350 1,570
World, mine productione, PGm content kilograms 509,000 r 468,000 447,000 r 466,000 r 484,000

1Data are rounded to three significant digits, except prices.
2source: stillwater mining Co., 2011 annual report, p. 53.
3Price data are annual averages of daily Engelhard unfabricated quotations published in Platts Metals Week.
4Price data are annual Engelhard unfabricated quotations published in Platts Metals Week.

taBle 1
salient Platinum-GrouP metals statistiCs1

eestimated. rrevised. do. Ditto. 
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57.10 [aDVanCe release] u.s. GeoloGiCal surVeY minerals YearBooK—2011

Quantity, Quantity, Quantity, Quantity, Quantity,
Pd content Value Pt content Value Pt content Value gross weight Value rh content Value

Country (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands) (kilograms) (thousands)
2010 38,100 $419,000 16,900 $775,000 38,200 $1,100,000 3,720 $36,800 2,320 $136,000
2011:

argentina -- -- 53 2,850 -- -- -- -- -- --
australia 751 8,960 427 24,100 -- -- 39 446 -- --
austria 93 895 41 1,380 3 73 -- -- (2) 16
Belgium 17 104 164 6,940 1,180 11,000 1 3 191 6,240
Brazil 235 6,080 36 2,060 -- -- -- -- 66 2,890
Canada 2,790 39,800 411 20,400 47 1,380 8 125 (2) 61
Chile 3 15 92 5,520 -- -- (2) 6 -- --
China 2,900 71,600 45 1,760 351 19,400 178 1,360 288 18,100
Colombia 162 1,220 60 848 -- -- -- -- -- --
Czech republic 629 1,360 -- -- -- -- -- -- -- --
Denmark 159 1,810 (2) 8 -- -- -- -- -- --
France 408 4,120 55 1,350 3 69 4 64 -- --
Germany 2,930 31,400 2,840 148,000 58,900 186,000 45 1,460 218 15,400
Hong Kong 2,380 20,400 452 21,400 2 81 55 973 126 6,400
india 510 4,270 413 22,600 -- -- 12 247 2 154
ireland 62 389 222 8,780 -- -- 16 110 -- --
israel 2,420 14,200 44 1,380 -- -- 1 28 (2) 4
italy 1,210 19,200 822 44,400 483 12,100 -- -- 281 9,060
Japan 2,030 29,300 1,730 67,600 8,150 66,400 54 794 147 11,500
Korea, republic of 1,320 14,800 465 26,300 -- -- 267 1,800 13 866
laos -- -- 33 1,790 -- -- -- -- -- --
mexico 240 1,150 409 15,200 -- -- 5 152 1 140
netherlands 60 433 20 1,050 2 7 1 5 -- --
new Zealand 334 1,580 1 165 -- -- -- -- -- --
norway 153 1,140 13 293 -- -- -- -- -- --
russia 1 12 120 4,920 -- -- -- -- -- --
saudi arabia 133 766 (2) 8 -- -- -- -- -- --
singapore 486 2,710 322 17,000 4 272 126 1,720 31 779
slovakia -- -- 95 4,640 -- -- -- -- -- --
south africa 39 257 1 35 2,960 31,900 -- -- -- --
spain 169 1,130 -- -- -- -- -- -- -- --
switzerland 1,220 21,900 1,070 61,100 18,000 240,000 (2) 14 -- --
taiwan 1,820 18,100 53 2,430 2 19 91 538 -- --
thailand 196 2,540 6 1,210 -- -- -- -- (2) 17
united arab emirates 13 169 125 4,930 1 24 4 23 (2) 7
united Kingdom 5,940 92,300 582 26,800 28,200 873,000 239 8,100 1 58
other 205 1,540 104 3,020 2 94 7 63 (2) 21

total 32,000 416,000 11,300 552,000 118,000 1,440,000 1,150 18,000 1,370 71,700
-- Zero.
1Data are rounded to no more than three significant digits; may not add to totals shown.

taBle 4
u.s. eXPorts oF Platinum-GrouP metals, BY CountrY1

Platinum, iridium, osmium,

2less than ½ unit.

source: u.s. Census Bureau.

rhodiumPalladium Platinum waste and scrap ruthenium
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 Country3 2007 2008 2009 2010 2011
Palladium:

australia4 600 580 800 r 650 r 600
Botswana 5,000 3,000 3,000 3,000 r 3,000
Canada  14,100 14,700 7,000 r 6,200 r 14,000
Finland na 342 5 560 5 1,493 5 1,058 5

Japan5, 6 6,505 r 7,526 r 6,675 r 6,107 r 7,534
Poland7, 8 15 15 15 15 15
russia 96,800 87,700 83,200 5 84,700 86,000
serbia 15 70 r 38 r 22 r 25
south africa 83,643 5 75,537 5 75,117 r, 5 82,222 5 82,000
united states5, 9 12,800 11,900 12,700 11,600 12,400
Zimbabwe 4,180 5 4,386 5 5,680 7,000 8,200

total 224,000 r 206,000 r 195,000 r 203,000 r 215,000
Platinum:

australia4 142 120 230 r 130 130
Botswana 700 600 600 600 r 600
Canada  8,000 8,500 4,000 r 3,600 r 7,000
Colombia5 1,526 1,369 929 998 1,231
ethiopia10 5 5 10 5 10 r 8 5 -- 5

Finland 461 r, 5 214 r, 5 265 r, 5 500 r 400
Japan5, 6 1,000 r 1,442 r 1,417 r 1,331 r 1,765
Poland7, 8 25 25 25 25 25
russia 27,000 25,000 24,500 25,000 r 25,000
serbia 2 -- r 12 r -- r --
south africa5 160,940 146,140 140,819 147,790 145,000
united states5, 9 3,860 3,580 3,830 3,450 3,700
Zimbabwe  5,306 5 5,642 5 6,849 r, 5 8,800 10,600

total 209,000 193,000 183,000 r 192,000 195,000
other platinum-group metals:

Canada 900 r 1,000 r 400 r 400 r 600
russia 14,500 12,500 11,900 12,000 12,500
south africa5 59,449 53,999 55,456 57,292 59,000
Zimbabwe 1,695 5 1,804 5 800 1,300 1,700

total 76,500 r 69,300 r 68,600 r 71,000 r 73,800
Grand total  509,000 r 468,000 447,000 r 466,000 r 484,000

taBle 5
Platinum-GrouP metals: estimateD WorlD ProDuCtion, BY CountrY1, 2

(Kilograms)

rrevised. na not available. -- Zero.

7Based on official Polish estimates.

1World totals, u.s. data, and estimated data are rounded to no more than three significant digits; may not add to totals shown.
2table includes data available through may 20, 2012. Platinum-group metal (PGm) production by Germany, norway, and the united
Kingdom is not included in this table because the production is derived wholly from imported metallurgical products and to include it  
would result in double counting.
3in addition to the countries listed, China, indonesia, and the Philippines are thought to produce PGm, and several other countries may
also do so, but output is not reported quantitatively, and there is no reliable basis for the formulation of estimates of output levels. A  

8estimates based on reported platinum- and palladium-bearing final (residual) slimes and then average platinum and palladium content 
from electrolytic copper refining.
9A very small quantity of byproduct platinum and palladium produced from gold-copper ores was excluded. 
10Data for the ethiopian calendar year ending July 7 of that stated. Yubdo mine only. Platinum was also reportedly contained in gold
ingots from the Lega Dembi Mine, but information is inadequate to estimate output.

part of this output not specifically reported by country is, however, presumably included in this table credited to Japan. 
4PGm recovered from nickel ore that is processed domestically. PGm in exported nickel ore are extracted in the importing countries,  
such as Japan, and are thought to be included in the production figures for those countries.
5reported figure.
6Production derived entirely from imported ores.


