Analysisof Byzartine copper coinsby X-ray methals

Tim Pad eld

Abstract

Two methods of analysis are described in this article: X-ray uorescence analysis of the uncleaned
surfacesof copper coins and electron microprob e analysis of small fragments obtained by drilling into
the edgesof the coins.

These two X-ray analytical methods are inaccurate when used in this way becausethe surface of
a coin is chemically altered by corrosion and the interior is generally not chemically homogeneous.
On the other hand, they damage the coin very little. X-rays discolour some minerals, though this
phenomenon is rarely, if ever, observed on coins. The damage done by drilling depends entirely on
the skill of the analyst, becausethe electron microprobe can analyse a fragment one hundredth of a
millimetre across.

These advantages of minimal damage are useful in exploratory work where the expected return in
information would not justify the destruction or multilation of large numbers of coins for the sake of a
more accurage analysis. In this report 83 coins were analysed for tin, zinc, iron, cobalt, nickel, silver,
lead, antimony, arsenic and cobalt.

A numismatic analysis of the results by Philip Grierson failed to show systematic chemical di er-
encesattributable to the source of the metal but produced one interesting monetary insight: the four
pentanummia of Constantinople and Nicomedia are bronze, in contrast to the higher denominations
from the same mints which are copper.

This is a digital version of the article rst published as: Tim Pad eld, 'Analysis of Byzantine
copper coins by X-ray methads' in '‘Methods of chemical and metallurgical investigations of ancient
coinage' Edited by E.T.Hal | and D.M.Metc alf, Royal Numismatic Scciety, special publication no 8,
1972
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Analysis of Byzantine Copper Coins by
X-ray Methods

TIM PADFIELD

T wo methods of analysis are described in this article: X-ray fluorescence analysis of the
uncleaned surfaces of copper coins and electron microprobe analysis of small fragments
obtained by drilling into the edges of the coins.

These two X-ray analytical methods are inaccurate when used in this way because the
surface of a coin is chemically altered by corrosion and the interior is generally not
chemically homogeneous. On the other hand, they damage the coin very little. X-rays
discolour some minerals, though this phenomenon is rarely, if ever, observed on coins.
The damage done by drilling depends entirely on the skill of the analyst because the
electron microprobe can analyse a fragment one hundredth of a millimetre across.

These advantages of minimal damage are useful in exploratory work where the expected
return in information would not justify the destruction or mutilation of large numbers
of coins for the sake of a more accurate analysis.

THE BYZANTINE COPPER-BASED COINAGE

Grierson, using qualitative spark spectroscopy, detected certain patterns in the abun-
dances of minor elements in the copper coins from various Byzantine mints. These
regularities were confirmed but modified by Butler and Metcalf using semi-quantitative
X-ray fluorescence. The work reported here is an attempt to determine quantitatively the
sharpness of these regional patterns and to extend the analysis to other elements.

'The results are tabulated in Fig. 1. They confirm the existence of regional patterns and
even of patterns characteristic of a single mint or a single denomination. Indeed some of
the regularities are so well defined that a more sensitive and accurate method of analysis
might sharpen the pattern and bring out subtler details.

FiG. 1. (Overleaf.) The analytical results, From the left: list of mints, Emperors; Anastasius I, Justin I,
Justinian I, Justin II, Tiberius II, Heraclius, Nicephorus I, Michael II, Leo VI, Constantine VII, Anon
Class A, Maurice, Phocas, Constans II, Constantine IV, Ostrogothic, Theophilus. The coin number is
followed by the denomination in nummi: 4 = 40, 2 = 20, I = 10, & = 5. The length of each horizontal
bar represents the abundance of the element. Dotted bars indicate missing analyses (some coins do not fit
inside the X-ray spectrometer). Long bars with pointed ends would exceed the available space if inserted
at their proper length. Short pointed bars represent some concentration below the detection limit. Missing
bars denote the same but the detection limit is too small to be represented at this scale.
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