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Fig. 1: A: Location of Iranshahr in the south of Sistan and Baluchestan. B: Satellite image of the Spidej cemetery telated to the
second and third millennium BC
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Fig. 2: Axe head (1-M)(A, B, C). with green corrosion, blisters and mud from the burial environment on the work surface. Axe head

No (2-A) (D, E, F) effect covered with corrosion which chipped in the crescent part of the axe. Dagger No (3-D) (G-H) with green
and black corrosion, surface contamination with broken blade
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Table 1: Results of analysis SEM-EDX of three Copper arsenic-containing artifacts obtained from Spidej cemetery

Sample o C Cl K Ca Fe Cu Zn As Sb Si S Ag
1-Mi-Zon A 20.36 - 8.05 2.45 0.51 4.99 3348 322 357 - - - -
1-Mi-Zon B 26.79 - 3.31 2.27 - 7.36 20.57 - 0.07 - 099 289 -
1-Mi-Matrix - - - - - - 8849 320 410 - - - -
2-Ay-Zon A 16.77 - 10.65 - 0.18 1.72 33.28 - 0.07  2.65 - 414 -
2-Ax-Zon B 12.18 - 9.93 0.31 - 1.97 30.26 - 002 281 - 4.42 -
2-Ap-Mattix - - - - - - 8213 125 4.0 - - - 0.24
3-D-Matrix 12.55 2.63 8.72 - - - 72.75 - 1.59 - - - -
3-D-Zone A 10.34 - 5.11 - - 82.56 - - - - - -
3-D-Zone B 15.62 1.90 15.78 - 0.92 - 62.37 - 5.38 - - - -
3-D-Zone C 1411 13.51 7.97 - - - 41.15 - 2.79 - 1.27 - -
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Table 2: The most common minerals containing arsenic
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Arsenical pyrite Fe(As,S)2
Cobaltite CoAsS
Enargite Cu3AsSy
Gersdorffite NiAsS
Orpiment AsS3
Proustite Ag3AsS;3
Realger As4Sy
Tennantite (Cu,Fe)12As4813
Arsenides Domeykite CusAs
Lollingite FeAs,
Nickeline NiAs
Rammelsbergite NiAs;
Safflorite CoAs;
Sperrylite PtAs;
As (III) Oxides Arsenolite As>O;3
Claudite As>O;3
Gebhardite Pbg(As205)OClg
Leiteite ZnAs,Oy
Reinerite Zn3(AsO3);
Trippkeite CuAs;Oy
As (V) oxides Austinite CaZnAsO,OH
Conichalcite CaCuAsO,OH
Erythrite Co3(AsO4)2.8H20
Horensite Mg3(AsO4)2.8H20
Juhenbaumite Cas(AsO4);0H
Mansfieldite AlAsO4.2H,0
Oliverite Cuz(AsO4)OH
Sarmientite FerAsO4SO4,OH.5HO
Scorodite FeAsO4.2H,O
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Liquid phase separation during smelting

specific gravity

0 o

siliceous slag 3—4
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Fig. 3: Simple design by keesmann. According to the specific

gravity of the compounds, the partial separation includes: 1-Silicate
slag 2-Matte, i.e sulfide (Iron) of copper 3- Speiss 4- Copper metal
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Fig. 4: (A, B). SEM-EDX represents stretched and round impurities in the field of axe head No.(1-M)
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Fig 6: (A, B): SEM-EDX show incolosiobns and irregular cavities and the presence of a light gray phase caused by
chlorinated corrosion of copper and darker areas of copper corrosion in the field of dagger No (3-D)
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and iron arsenide in the bronze field
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