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Table 3.14. List of metal elements and alloys used in the past, with the approximate time of

widespread use (modified from Killick 2001)

Compound Elemental Earliest reported Place
composition widespread use
Copper Cu 7000 BC (native) Near East
5000 BC (smelted)
Lead Pb 6th millennium BC Balkans, Near East
Gold Au 5th millennium BC Balkans
Antimony/copper alloy  Sb/Cu 5th millennium BC Near East
(Sb-bronze)
Arsenic/copper alloy As/Cu 5th millennium BC Balkans, Near East
(As-bronze)
Silver Ag 4th millennium BC Balkans, Near East
Tin Sn 4th millennium BC Near East
Tin/copper alloy (Sn-  Sn/Cu 4th millennium BC Near East, Iran
bronze)
Zinc/copper alloy Zn/Cu 3rd millennium BC Lesbos
(brass)
Zinc/tin/copper alloy Cu/Sn/Zn 3rd millennium BC Iraq
{gunmetal)
Nickel/copper alloy Ni/Cu 2nd millennium BC Near East
Iron Fe 2nd millennium BC Near East
Tin—lead (pewter) Sn/Pb ca 1500 BC Egypt
Low carbon-bloom C/Fe ca 1300-1500 BC Near East
Mercury Hg Ist millennium BC China
Zinc/tin/copper alloy Cu/Sn/Zn ca 500 BC India
{gunmetal)
Wootz steel C/Fe ca 300 BC India
Sulphur/copper (niello) S/Cu Ist century BC Roman world
Zinc/copper alloy Zn/Cu Ist century BC Roman world
{brass)
Noric steel C/Fe ca 50 BC Austria
Platinum Pt caAD 100 South America
Sulphur/silver (niello)  S/Ag 4th century AD Roman world
Gold/copper alloy Au/Cu ca 500 AD Central America
{tumbaga)
Damascus steel C/Fe 900-1100 AD Near East
Zinc Zn 10th century AD India
Sulphur/silver/copper/  S/Ag/Cu/Pb 11th century AD Byzantine/Islamic
lead (niello)
Gold/copper (shakudo) Au/Cu 12th century AD Japan
Bismuth/copper alloy ~ Bi/Cu ca AD 1500 Peru
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Element Crustal abundance Annual Production
(2010)

Silicon 27.72 % 3,880,000 tons

lron 6.3 % 1,200,000,000 tons

Copper 50 ppm (0.0050 %) | 15,000,000 tons

Lead 10 ppm 2,800,000 tons

Silver 0.080 ppm 23,000 tons

Gold 0.031 ppm 2,800 tons
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The copper ore itself is easily seen as green-
blue veins in the nearly white sandstone
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Unprecedented scale mmmg & smeltlng early Iron Age (early
10th-9th centuries BCE).

Smaller scale during the Bronze Age & Roman time

Image, courtesy of Tom Levy, UCSD and Erez Ben-Yosef, TAU
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Started under Egyptian control & intensified
after their retreat.
Major activity in the 11-9t" C. BCE




“Slave hill”

el




NVYIN1 7v 0191 0'771'n




Chalcocite C1FeS, CuFeS, Chalcopyrite
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2CU0O+CO —— Cu,0+CO,

(Reduction) mn
Cu,O + CO 2Cu + CO, 1100-1200°C

CuCO,*Cu(OH), + CO —— 2Cu + 2CO, + H,0

10] Nnalan

SiO, + 2FeO  ——— 2FeO*SiO, a'on Ny (Slag formation)




Figure 1. A copper anode consists of Figure 2. A copper cathode consists of
approximately 95% pure copper 99.9% pure copper




