
Ellen Swallow 
Richards
My Hero

Barbara Arnold

Penn State

Professor of Practice in Mining Engineering



• Established Women’s Laboratory 
at MIT

• Founded American Association 
of University Women

• Founded Ecology or the Art of 
Right Living

• Founded Home Economics
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Timeline

• Born 1842 near Dunstable, Massachusetts
• Graduated from Vassar BA in Chemistry in 1870 (she was 28 years old!)
• Became the first woman student at MIT, graduating with her BS in chemistry 

in 1873
• First female faculty member at MIT
• Married Professor Robert H. Richards in 1875
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2014 National Mining Hall of Fame Inductee

• Ore and Mineral Chemist
• Mining Engineer
• Public Mineral Education Ambassador
• Environmental Scientist/Sustainability Pioneer
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Ore and Mineral Chemist

• In 1872, she isolated 0.02% vanadium from an ore; this work was recognized 
by Vassar with an MA in Chemistry in 1873 with her thesis titled “Notes on 
the estimation of vanadium in an iron ore from Cold Spring, NY”
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Ore and Mineral Chemist

• She also studied a sample of samarskite as an undergraduate and identified 
an insoluble residue. Others would later identify this as two new rare earth 
elements: samarium and gadolinium
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• Ore and Mineral Chemist
• In 1873, she completed her BS in 

Chemistry at MIT with her BS 
thesis titled, “Notes on Some 
Sulpharsenites and 
Sulphantimonites from Colorado”
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Ore and Mineral Chemist

• 1877 “A New Method to Determine Nickel in Pyrrhotites and Mattes”
• Recognition as a fellow of the American Association for the Advancement of 

Science
• 1879 became first woman member of the American Institute of Mining 

Engineers
• Became a recognized international expert mineralogist
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• AIME
• In attendance at the 1880 AIME 

Annual Meeting in Boston
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• AIME
• “Notes on Some Reactions of 

Titanium” at the 1883 Colorado 
Meeting
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• AIME
• “Notes on the Potable Waters of 

Mexico” at the 1901 Mexican 
Meeting
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• Calumet Mills, Lake Superior
• Summers of 1881 and 1882 conducted the chemical analysis assisting 

Professor Richards with a concentrator circuit analysis.
• Saved the company $200,000-$300,000 per year
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• Copper Cliff, Sudbury, Ontario (early 1880s)
• Sample of “copper” ore from David H Browne
• Ellen did a complete ore analysis, indicating 5% nickel
• Copper Cliff became one of the first major nickel mines in Sudbury, kicking off 

the Sudbury nickel industry
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1903 Ontario Bureau of Mines—The Sudbury Nickel Deposits and the 
Development of Mining in the District
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• Late 1880s, development of 
“nickel steel” less corrosive and 
stronger than ordinary steel

• Stainless steel production at the 
beginning of the 1900s

• Sudbury nickel deposits continue 
to be a major source of nickel
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Mining Engineer

• Translated German mining and metallurgy publications for Professor Richards
• Organized housing, tours and experiments for MIT mining field camp and 

participated in the camps
• Taught Professor Richards’ mining engineering classes while he recovered 

from typhus pneumonia in the mid-1880s
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Public Mineral Education Ambassador

• First textbook in 1882: First 
Lessons in Minerals

• Expanded later to a full-length 
book published by the Boston 
Society of Natural History

• Society of Home Studies—
conducted correspondence 
courses with people throughout 
the US for 20 years—geology, 
mineralogy, physical geography, 
botany
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Environmental Scientist/Sustainability Pioneer

• Water surveys (her first paid 
position at MIT was as a professor 
in Sanitary Chemistry)

• Evaporation test for volatile oils 
became an international standard

• Food chemistry studies led to the 
Rumford Kitchen at the Chicago 
World’s Fair in 1893

• American Home Economics 
Association founded in 1909
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• Environmental 
Scientist/Sustainability Pioneer

• 1973 book by Robert Clarke—The 
Woman Who Founded Ecology
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Environmental Scientist/Sustainability Pioneer

• Air, Water and Food, 1900
• The Art of Right Living, 1904
• Sanitation in Daily Life, 1907
• The Cost of Living, 1899
• The Cost of Food, 1901
• The Cost of Shelter, 1905
• The Cost of Cleanness, 1908
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Forward-looking

• “The quality of life depends on 
the ability of society to teach its 
members how to live in harmony 
with their environment—defined 
first as the family, then with the 
community, then with the world 
and its resources.”
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• Honorary Doctorate from Smith 
College, 1910
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Diversity in the 
Minerals, Metals, and 
Material Professions 
(DMMM1)

• Summit inspired by Ellen Swallow Richards

• July 29-31, 2014

• National Academy of Sciences, Washington DC

• One of her dresses donated to the Smithsonian Institution
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• 2014 National Mining Hall of Fame Inductee
• September 13, Denver, CO
• Inductee Number 226
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Thank You!
Ask me 
questions!
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