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New	York	Times.	September	24,	1916,	p.	89.	Also,	Hendrick’s	1917.	Symposium	
Speech.	“America’s	Case	in	Chemistry.”	Reprinted	in	the	Journal	of	Industrial	and	
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and	Sells	on	Facts.”	February	20,	1931,	as	reported	in:	“Story	of	Swann’s	Business	
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Colborn	and	Soren	Jensen.	
	
Original	PCB	synthesis,	see:	Schmidt	H	and	G	Schultz.	1881.	Über	Bezidin	
(Diamidodiphenyl).	Justus	Liebigs	Annalen	der	Chemie.	207(3):	311-369.	This	piece	is	
most	often	cited	in	the	literature	as	marking	the	moment	of	initial	synthesis.	But:	it	
should	be	noted	that	another	important	German-language	article,	which	predates	
this	one,	was	cited	in	the	early	chlorinated	diphenyl/PCB-related	patents	filed	by	
Swann’s	scientists,	see:	Patent	No.	2034580	filed	9/28/1929.	Therein,	the	authors	
note	they	were	aware	of	“other	methods	of	producing	chlorinated	diphenyl	(what	
PCBs	were	initially	called)”	from	an	article	published	in	1877	by	Liebig’s	Annalen	der	
Chemie,	the	top	organic	chemistry	journal	of	the	time.	(See	volume	189:	135-145;	
German	language	version	is	publicly	available	through	the	digital	archives	here:	
https://hdl.handle.net/2027/uva.x002458002?urlappend=%3Bseq=143	Last	
accessed	9	August	2017).	
	
On	Monsanto	contracts	with	Coca	Cola,	see	Griffith	and	Satterfield	(1999).	The	
Triumphs	and	Troubles	of	Theodore	Swann.	(Black	Belt	Press)	and	also	Bartow	
Elmore	(2014).	Citizen	Coke:	The	Making	of	Coca-Cola	Capitalism.	(W.W.	Norton).			
	
On	delay	between	invention	of	DDT	molecule,	and	its	application	as	a	
pesticide,	see	biography	of	Paul	Müller,	Novel	Laureate,	profiled	here:	
https://www.nobelprize.org/nobel_prizes/medicine/laureates/1948/muller-
bio.html	(Last	accessed	28	April	2017.)	
	
On	measurement	of	PCBs	and	other	persistent	organic	pollutants	in	tree	bark,	
see	the	work	of	Ron	Hites,	Amina	Salamova	&	colleagues	at	Indiana	University;	also	
Mark	A.	Hermanson,	Richard	Hann	and	Glenn	W.	Johnson.	(2016)	“PCBs	in	Tree	
Bark	Near	a	Former	Manufacturing	and	Incineration	Facilities	in	Sauget,	Ill,	US.”	
Environ.	Sci.	Techno	50	(12):	6207-6215;	MH	Hermanson	et	al.	(2007).	“PCBs	in	Tree	
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Bark	Near	a	Former	Manufacturing	Plant	in	Anniston,	AL.”	Chemosphere	68	(1),	191-
198.	
	
On	connection	to	Indian	Refining	(Texaco)	and	Eastman	Kodak,	see	Swann	
Research,	Inc.,	et	al.,	v	Dow	Chemical,	Co.	District	Court,	E.D.	Michigan	N.D.	October	
18,	1935.	Documents	resulting	from	suit	Swann	brought	against	Dow	Chemical	over	
infringement	of	its	di/biphenyl	patent	in	1935	named	the	Indian	Refining	Co	(of	
Illinois)	—	acquired	(in	1931)	by	TEXACO	—	as	the	company	that	first	proposed	to	
Swann	an	interest	in	industrial	quantities	of	di/biphenyl.	As	described	in	court	
documents,	Indian	Refining	approached	Swann	personally,	and	specified	that	their	
subsequent	business	relationship	was	built	on	a	personal	connection.	Mentions	
di/phenyl	sold	by	Eastman	Kodak	in	small	quantities.	For	more	on	their	earliest	
forays	into	organics	production,	and	the	role	of	Eastman	Kodak	in	this,	see	Kathryn	
Steen’s	(2014)	The	American	Synthetic	Organic	Chemicals	Industry,	War	and	Politics,	
1910-1930.	(University	of	North	Carolina	Press);	A.	Cressy	Morrison	(1937).	Man	in	
a	Chemical	World	(Charles	Scribner’s	Sons);	William	Haynes	American	Chemical	
Industry,	Volumes	5:	The	Chemical	Companies	to	1948.	(Van	Nostrand,	1949):138-
141.	
	
The	prohibited	cost	per	pound	of	di/phenyl	at	the	time	is	discussed	in	Spears	
(2014)	and	here,	by	one	of	Swann’s	employees:	C	H	Penning.	1930.	“Diphenyl	and	
Diphenyl	Derivatives.”	Journal	of	Chemical	Education.	7(10):	2373-5.	Also,	see:	The	
Anniston	Star.	Friday,	May	23,	1930.	P.	13	“Swann’s	Report	Discusses	the	New	Use	of	
Diphenyl.”	
	
On	the	significance	of	the	Mellon	Institute	Industrial	Fellowships,	see	Steen	
(2014)	The	American	Synthetic	Organic	Chemicals	Industry,	War	and	Politics,	1910-
1930.	(University	of	North	Carolina	Press).	
	
On	connection	and	significance	of	H.H.	Robertson	Company,	Robertson	Protect	
Metals	(and	later	Galbestos),	see	Griffith	and	Carolyn	Green	Satterfield.	The	
Triumphs	and	Troubles	of	Theodore	Swann.	(Black	Belt	Press,	1999),	which	notes	
H.H.	Robertson	issued	a	call	for	technical	assistance	via	Pittsburg’s	Mellon	Institute	
of	Industrial	Research	fellowship	program	in	the	mid-	to	late-1920s.	They	desired	a	
coating	material	to	use	instead	of	PCNs,	polychlorinated	naphthalene	(PCNs).	
According	to	fellowship	records	in	The	Mellon	Institute	Archives	(housed	at	
Carnegie	Mellon	University),	one	of	Swann’s	employees,	Russell	Lewis	Jenkins,	listed	
on	the	chlorinated	diphenyl/PCB	patents,	had	been	a	Mellon	Institute	Fellow	prior	
to	coming	to	work	for	Swann,	which	may	explain	(in	part)	the	network	through	
which	Robertson	expressed	its	technical	need,	and	Jenkins	responded.	In	late	
September	1929,	Jenkins	filed	both	a	publication	and	patents	to	cover	the	material	
and	the	process	used	to	make	chlorinated	diphenyls	(now	called	PCBs).	A	week	
earlier,	H.	H.	Robertson	&	Company	filed	their	patent,	which	covered	a	roofing	
material	treated	with	what	they	called	a	new	material	a	“chlorinated	di-	or	
polyphenyl”	as	a	better	fire	resistant	treatment	than	chlorinated	naphthalene.”	
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This	is	significant	in	that	often	the	ties	between	Swann	and	the	electric	companies	
are	highlighted	as	the	first	use.	This	suggests	the	connection	to	Roberston	and	
building	materials	was	at	least	as	significant	in	the	genesis	story	of	industry	PCBs	
and	an	early	customer.	See:	Patent	assigned	to	H.H.	Robertson	Company.	Filed	
September	20,	1929,	Protected	Metal	Article.	US	Patent	1812732.	“A	protected	metal	
article	comprising	a	metal	article	provided	with	a	protective	layer	of	fire-resisting	
asphalt	composed	of	asphalt	and	chlorinated	poly-phenyl.”	(Compare	with	dates	of	
Swann	PCB’s	filings:	Russell	L.	Jenkins.	Assigned	to	Swann	Research,	Inc.	Process	for	
the	production	of	chlorinated	diaryls.	Filed	September	28,	1929.	US1892397A;	
Charles	B.	Durgin	and	Russell	L.	Jenkins.	Assigned	to	Swann	Research,	Inc.	“Diaryl	
Containing	Wax-Like	Solid.”	US	Patent:	1894266.	Filed	September	27,	1929.)	
	
On	the	significance	of	Robertson	Protected	Metals/Galbestos,	see:	H.	H.	
Robertson	Company.	1925.	Brochure:	“Robertson	Protected	Metal	Roofing,	Siding	
and	Trim	for	Industrial	Building	Construction.”	Pittsburg,	PA.	Archived	in	the	
Building	Technology	Heritage	Library.	And:	Douglas	A.	Jones,	President.	“H.H.	
Robertson	Company.	A	Unique	International	Company,	An	Address	at	Pittsburg.”	
1966.	The	Newcomen	Society	in	North	America.			
	
We	know	from	the	review	article	published	in	Environmental	Science	and	Pollution	
Research	by	Mitchell	Erikson	and	Robert	Kaley	(2011,	vol	18	(2):	135-151),	that:	
“Aroclor	1258	was	used	in	various	building	materials	as	a	fire	retardant,	including	
roofing	and	siding	material	know	as	Galbestos….	[And	that]	‘	this	construction	
material	manufactured	from	the	1950s	to	the	1970s	by	HH	Robertson	Company.”	
RPM	or	Robertson	Protected	Metal	was	a	precursor	to	Galbestos,	and	per	company	
patents	may	have	been	treated	with	PCBs	or	the	like	perhaps	as	early	as	1930.		
	
On	history	of	halowaxes,	see:	William	Haynes	American	Chemical	Industry,	
Volumes	III.	(Van	Nostrand,	1945):	385;	Ellen	Griffith	Spears	(2014).	Baptized	by	
PCBs	(University	of	North	Carolina	Press);	Edward	Griffith	and	Carolyn	Green	
Satterfield.	(1999)	The	Triumphs	and	Troubles	of	Theodore	Swann.	(Black	Belt	
Press);	Wiebe	E.Bijker	(1995).	Of	Bicyles,	Bakelites,	and	Bulbs:	Toward	a	Theory	of	
Sociotechnical	Change.	(MIT	Press):	171-172.		
	
On	Theodore	Swann’s	quote	re:	southern	industry	under	the	New	
Deal/National	Recovery	Administration.	Quote	read:	“Sherman’s	march	to	the	
sea	was	no	more	destructive	than	the	NRA	is	going	to	be	on	the	South…Before	it	is	
over,	we	may	have	secession.”	Quote	published	in	newspapers	across	the	country	in	
April	1934.	Here	are	three	examples:	“NRA	is	linked	to	Sherman’s	March	to	Sea:	
Southern	Industrialists	Petition	Roosevelt	for	Wage	Differentials;	Racial	Strife	and	
Bloodshed	Feared.”	The	Baltimore	Sun.	19	April	1934	(p.1);	“NRA	Worse	than	
Sherman	March,	South	is	Warned;	Says	Conditions	Warrant	Secession.”	The	Chicago	
Tribune.	19	April	1934,	p.	4).	“Mine	Clash	Expected:	Troops	Rushed	to	Scene:	Picket	
Dies	and	Two	Persons	Shot	at	Another	Shaft	in	Alabama	Strikes;	Water	Sabotage	
Plot	Hinted;	Industrial	Leaders	Map	NRA	Fight	Plans.”	The	Los	Angeles	Times	19	
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April	1934	(p.1).	For	more,	see:	Edward	Griffith	and	Carolyn	Green	Satterfield.	
(1999)	The	Triumphs	and	Troubles	of	Theodore	Swann.	(Black	Belt	Press).	
	
On	early	health	implications	of	coal-tar	industry,	Spears,	Baptized	in	PCBs.	Also	
Alice	Hamilton.	1921.	“Industrial	Poisoning	in	Making	Coal-Tar	Dyes	and	Dye	
Intermediates.”	Bulletin	of	the	US	Bureau	of	Labor	Statistics.	No.	280.	April	1921.	
Washington,	D.C.	And	also:	1943	“The	Toxicity	of	the	Chlorinated	Hydrocarbons.”	
Yale	Journal	of	Biology	and	Medicine.	15	(6):	787-801.	Page	797.	On	history	of	
chlorance	(sometimes	called	pernakrankenheit)	see	historical	review	in	Spears’s	
Baptized	by	PCBs	(2014).	The	term	“industrial	leprosy”	comes	from	Paul	Blanc’s	
(2009)	How	Everyday	Products	Make	People	Sick	(University	of	California	Press).	
	
On	development	of	endocrine	disruption	hypothesis,	see	Sheldon	Krimsky	
Hormonal	Chaos	:	The	Scientific	and	Social	Origins	of	the	Environmental	Endocrine	
Hypothesis.	(Johns	Hopkins	Press,	2000;	also	Theo	Colborn,	Dianne	Dumanoski	and	J.	
Peterson	Myers.	Our	Stolen	Future.		(Dutton,	1996).	On	carbon	and	biology,	see	
review,	development	of	science	in	Sandra	Steingraber	(2010).	Living	Downstream,	
2nd	Edition.	(De	Capo	Press).		
	
Estimates	of	global	PCB	production,	see	figures	compiled	by	the	United	Nation	
Environment	Program,	such	as	UNEP.	“Consolidated	Assessment	of	Efforts	Made	
Toward	the	Elimination	of	PCBs.”	January	2016.	Available	here:	
https://wedocs.unep.org/bitstream/handle/20.500.11822/13664/Consolidated%2
0PCB%20Assessment_2016.pdf?sequence=1&isAllowed=y	(Last	accessed	28	April	
2017.)	
	
On	Michigan	and	polybrominated	biphenyls,	PBBs,	see	Joyce	Egginton	
(1980/2009).	The	Poisoning	of	Michigan.	(Michigan	State	University	Press)	and	
Edward	C.	Lorenz	(2012)	Civic	Empowerment	in	an	Age	of	Corporate	Greed	
(Michigan		State	University	Press.)	For	continuing	coverage	see	Michigan	Public	
Radio.	On	the	history	of	regrettable	flame	retardant	substitutions	and	the	
history	of	PBDEs,	see	Alissa	Cordner	(2016).	Toxic	Safety:	Flame	Retardants,	
Chemical	Controversies	and	Environmental	Health.	(Columbia	University	Press).	Also	
Joseph	Allen	(2016).	“Stop	Playing	Whack-A-Mole	with	Hazardous	Chemicals.”	
Washington	Post.	December	15,	2016.	
	
On	US	mass	versus	maximum	production,	e.g.,	see	Robert	Gottlieb	(2002)	
Environmentalism	Unbound.	(MIT	Press):	p.	36-7.	Also	Herbert	Hoover’s	1921	
remarks	before	a	gathering	of	the	then	new	society	of	organic	chemical	
manufacturers.	An	excerpt	published	in:	“Is	Our	Dyestuff	Industry	Built	on	a	Solid	
Foundation?”	The	Industrial	Digest.	1(21).	August	19,	1922.	See	pages:	1406-7.	
	
On	the	history	of	chemicals	policy,	and	general	environmental	law	and	policy,	
e.g.,	see	Carl	Cranor	(1997).	Regulating	Toxic	Substances:	A	Philosophy	of	Science	and	
the	Law.	(Oxford	University	Press),	and	also	his	Legally	Poisoned:	How	the	Law	Puts	
Us	at	Risk	from	Toxicants	(Harvard	University	Press:	2011);	Robert	Gottlieb.	(2005).	
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Forcing	the	Spring:	The	Transformation	of	the	American	Environmental	Movement.	
(Island	Press);	Ken	Geiser	(2015).	Chemicals	Without	Harm.	(MIT	Press);	David	
Downie	and	Terry	Fenge,	editors.	(2003).	Northern	Lights	Against	POPs:	Combatting	
Toxic	Threats	in	the	Arctic	(McGill-Queen’s	Press);	Henrik	Selin	(2010).	Global	
Governance	of	Hazardous	Chemicals:	Challenges	of	Multilevel	Management.	(MIT	
Presss.)	
	
On	the	significance	of	PCBs	and	persistent	organic	pollution	for	indigenous	
communities	in	the	Arctic	and	subarctic	regions,	see	Marla	Cone	(2005)	Silent	
Snow:	The	Slow	Poisoning	of	the	Arctic	(New	York:	Grove	Press)	and	David	Downie	
and	Terry	Fenge,	ed.	(2003)	Northern	Lights	Against	POPS:	Combatting	Toxic	Threats	
in	the	Arctic	(Published	for	the	Inuit	Circumpolar	Conference	Canada	by	McGill-
Queen’s	University	Press).	Or	consult	ongoing	working	by	the	Artic	Monitoring	and	
Assessment	Program	(www.amap.no),	Alaska	Community	Action	of	Toxics	
(www.akaction.org),	and	Inuit	Tapiriit	Kanatami	(www.itk.ca).	
	
For	details	about	first	12	chemicals	listed	to	the	United	Nations	Stockholm	
Convention	on	Persistent	Organic	Pollutants	(2001),	see:		
http://chm.pops.int/TheConvention/ThePOPs/The12InitialPOPs/tabid/296/Defaul
t.aspx	Re:	more	chemicals	and	chemical	classes	have	been	added	to	the	treaty	since,	
including	some	commercial	formulations	of	PBDEs,	see:	
http://chm.pops.int/TheConvention/ThePOPs/TheNewPOPs/tabid/2511/Default.a
spx	(Last	accessed	27	April	2017).	Another	formulation	of	PBDEs,	called	“deca,”	was	
voted	for	inclusion	in	2017,	as	of	press	time,	this	press	release	served	as	my	source:	
International	POPs	Elimination	Network.	2017.	“Loopholes	for	DecaBDE	and	SCCPs	
Undercut	Treaty	Additions.”	Available	at:	http://www.ipen.org/news/press-
release-loopholes-decabde-and-sccps-undercut-treaty-additions	(Last	accessed	9	
May	2017).	
	
On	wider	context	of	2014	expedition	to	the	Mariana	and	Kermadec	trenches,	
and	hadal	zone/deep	ocean	research,	read	series	“To	Hades	and	Back,”	reported	
by	Ken	Kostel	for	Scientific	American.		
	
On	summary	of	research	about	inadvertent	PCB	production,	see	Elizabeth	
Grossman	(2013)	“Nonlegacy	PCBs:	Pigment	Manufacturing	By-Products	Get	a	
Second	Look.”	Environmental	Health	Perspectives.	121	(3):	A86-	A93;	also	Dingfei	Hu	
and	Keri	C.	Hornbuckle	(2010).	“Inadvertent	Polychlorinated	Biphenyls	in	
Commercial	Paint	Pigments.”	Environmental	Science	&	Technology	2010	44	(8):	
2822-2827.	
	


