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Toxaphene: US Usage (vs. other insecticides), per Davis 2014

1,000s of lb.1,000s of lb.



Toxaphene: Global Usage, 1950-1993

450K met. tons 
(accounted for)

1.3M met. tons 
(interpolated)

(Voldner and Li 1993)



Cln

CH3H3C

CH3

Toxaphene: typically hundreds, in principle 
up to ~36,000 molecular structures

Aldrin: one
molecular 
structure

“…However only a few of the many hundred 
components in the commercial mixture have 
been isolated and examined, and the mixture 
remains the only practical analytical standard. 
Thus analytical methods for toxaphene are at a 
rudimentary stage…” (Bidleman & Muir 1993)

DDT: one
molecular 
structure

Toxic to birds

Toxic to fish

Various 
feedstocks

+ Cl

Cyclopentadiene
(synthetic rubber 
byproduct) + Cl

Pine stumps (α-pinene) + Cl

How’d toxaphene stick around?



1. Apparatus, plant equipment
and unit operations

2. General and physical chemistry

3. Subatomic Phenomena and 
Radiochemistry

4. Electrochemistry

5. Photography

6. Inorganic chemistry

7. Analytical chemistry

8. Mineralogical and geological
chemistry

9. Metallurgy and metallography

10. Organic chemistry

11. Biological chemistry*

12. Foods

13. Chemical industry and
misc. industrial products

14. Water, sewage, and sanitation

15. Soils, fertilizers, and
agricultural poisons

16. The fermentation industries

17. Pharmaceuticals, cosmetics and perfumes

18. Acids, alkalis, salts, and other heavy 
chemicals

19. Glass, clay products, refractories, and 
enameled metals

20. Cement and other building materials

21. Fuels and carbonization products

22. Petroleum, lubricants, and asphalt

23. Cellulose and paper

24. Explosives and explosions

25. Dyes and textile chemistry

26. Paints, varnishes, and lacquers

27. Fats, fatty oils, and soaps

28. Sugar, starch and gums

29. Leather and glue

30. Rubber and allied substances

Patents
* In nine subsections: General Biological Chemistry, Methods and Apparatus, 

Bacteriology, Botany, Nutrition, Physiology, Pathology, Pharmacology, Zoology

For more on how modern chemistry got its all-&-only-materials 
scope & molecular orientation, stay tuned for my book-in-prog: 

Compound Words: Chemical Information &
the Molecular World

Modern chemistry: 
weaving connections 

among scientific & 
industrial activities via 

molecular cross-references
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