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1 NNNN No Minor 
2 YNNN As 
3 NYNN Sb 
4 NNYN Ag 
5 NNNY Ni 
6 YYNN As, Sb 
7 NYYN Sb, Ag 
8 NNYY Ag, Ni 

9 YNYN As, Ag 
10 NYNY Sb, Ni 
11 YNNY As, Ni 
12 YYYN As, Sb, Ag 
13 NYYY Sb Ag, Ni 
14 YYNY As, Sb, Ni 
15 YNYY As, Ag, Ni 
16 YYYY As, Sb, Ag, Ni 

Defining the chemical impurity space for copper: 

Arsenic // Antimony // Silver // Nickel 

Table	7.1	



Solid	Working	 Mel7ng	and	cas7ng	

Reprocessing	/	Finishing	Re-sharpening,	work	hardening	

Reforming	One	unit	to	one	unit.	Cas7ng	into	
same	class	i.e.	axe	to	axe	

Remodelling	One	unit	to	one	unit,	cas7ng	into	a	new	class.	

Recycling	–	Consolida7on	Mul7ple	units	
cast	into	one	unit	e.g.	scrap	into	a	new	
bell	

Recycling		-	Division.	One	large	unit	into	mul7ple	smaller	
units	

Reclama7on,	an	old	object	reused	without	physical	
altera7on,	but	obviously	in	a	new	social	world	

Reworking	Old	unit	reworked	in	the	solid	state	to	a	new	class	

Recycling.	The	classic	complex	mixture	of	mul7ple	to	
mul7ple		units		

Figure	7.3	
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CS 1 CS 2 CS 3 CS 4 CS 5 CS 6 CS 7 CS 8 CS 9 CS 10 CS 11 CS 12 CS 13 CS 14 CS 15 CS 16 

Peter Northover "Iron Age" 25.1 27.1 11.3 2.4 1.0 9.5 4.2 0.2 4.0 0.4 2.2 3.6 1.0 3.2 1.6 3.4 

Nigel Blades Roman 9.6 0.0 64.9 4.3 0.0 1.1 20.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Nigel Blades Early Saxon 2.1 0.0 28.1 2.7 0.3 3.2 49.9 0.0 0.3 1.1 1.1 4.8 0.5 2.1 0.8 3.2 

Nigel Blades Middle Saxon 8.1 5.4 12.1 2.0 2.0 8.1 34.9 0.7 0.7 0.0 0.0 18.1 0.0 0.7 0.7 6.7 

Nigel Blades Late Saxon 5.5 1.4 41.1 6.8 1.4 6.8 23.3 0.0 0.0 0.0 0.0 11.0 0.0 0.0 0.0 2.7 

Table	7.2	
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The chemical composition of Copper-Alloys containing small amount of 
antimony and no other minor impurity (CS 3) (Data by Nigel Blades 1995) 

Figure	7.5	
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Sn	in	Bronze	

Zn	in	Brass	

Figure	7.6	
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Figure	7.8	
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Figure	7.11	
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