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Abstract

Numismatic studies always provide researchers with useful and accurate
information about the method of production and economic conditions
and industrial developments in the field of coin minting. The study of the
performance of the mints where these coins had been manufactured is in
fact a study of these characteristics from another perspective. In the present
study, the mints located in three cities of Hamadan, Tabriz and Soltanieh,
given their importance, have been compared through physical and chemical
study of the coins produced in these cities. For this reason, 74 Ilkhanid
coins from the time of Sultan Abu Sa’id Bahador Khan were selected from
these three mints. Descriptive and analytical methods have been used in
the present paper and also the non-destructive pXRF test method has been
used for elemental analysis of the coins. This analysis seeks to answer
these questions: 1) What pattern did the mints of the Abu Sa’id era follow
in manufacturing the diameter and weight of the coins, and what was
the relation of this possible pattern to the specific patterns of the central
government? 2) What information could be gained from laboratory study
of elements of these coins by the pXRF instrument, about the political and
economic conditions prevailing at that time? The experimental results of
the studied coins show that during the reign of Abu Sa’id, the coins were
minted in almost similar sizes. The implementation of similar texts and
symbols indicates that the coins were minted under a specific pattern. The
slight change in the percentage of silver in the coins can be interpreted as
political and economic stability during this period. Examination of these
coins reveals that the coin number 68 is counterfeit. Also, observation of
arsenic in some coins shows that the temperature required to prepare the
initial sheets for coinage was lower than the evaporation temperature of
arsenic.

Keywords: Silver Coins, [Ikhanan, pXRF, Sultan Abu Said Bahadur Khan.
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Introduction

In numismatics, determining the main components of the alloy is important
to know the main grade of coins. Despite the importance of the Ilkhanid
period in the many social and cultural changes that took place due to
the presence of the Mongols in Iran, less research has been done on the
coins of this period as historical evidence. The Mongol invasion of Iran,
extensive conquests and destructions, the arrival of Eastern culture in Iran
and political and economic changes after the presence of the descendants
of the Mongol khan in the country, caused the study of coins of the period
of Abu Sa’id Ilkhani due to the importance of studies of this period. In
terms of the state of relative calm and the stable conditions of society in
terms of economy, war and religion. Religious thought is dramatically
embodied in the coins of the Ilkhans, so that by examining the coins, one
can also help to study religions in Iran. What is noteworthy during the
Ilkhanid monetary system is the expansion of mints, most of which were
located in western and northern Iran. Many of these mints were located
along the trade routes of the Ilkhanid period. The purpose of this analysis
is to compare historical data with the results obtained from laboratory
studies of patriarchal coins and to examine the results of the presence or
absence of various elements in order to identify multiplication methods
and patterning in the production of these coins in patriarchal mints. In this
regard, questions; 1) What pattern did the mints of Abu Saeed era follow
in minting coins in diameter and weight of coins, and what is the relation
of this possible pattern with specific patterns of the central government? 2)
By laboratory studies of the elements of these coins, what information does
the pXRF device provide us about the political and economic conditions
prevailing at that time? Has been raised. Therefore, one of the objectives of
this study is to study the size and dimensions of Ilkhanid coins and to study
the percentage of silver element in order to confirm historical propositions.
Mint methods in mints as well as investigating the presence of counterfeit
coins in museum collections are other important objectives in laboratory
studies of coins, which have also been discussed in this study. Finally, the
present study seeks to confirm the historical data and to clarify the hidden
angles of the commercial conditions in the reign of Abu Saeed Ilkhani,

which cannot be studied without the use of laboratory tools.

Research Body
This research is fundamental in terms of purpose and descriptive and

survey in terms of method. To perform the process of analyzing the Ilkhanid



N\

?fg{:ﬁ v @ Vol. 12, No. 34, Autumn 2022

/

coins, the portable XRF device, SITITAN made by Bruker, was used.
Among the coins in the museum of the tomb of Bu Ali Sina in Hamedan,
74 silver coins of the reign of Sultan Abu Sa’id have been selected. These
coins were struck between 716 and 733 AH in three mints of Hamedan (29
coins), Tabriz (17 coins) and Soltanieh (28 coins). The economic prosperity
of the Abu Sa’id period, in addition to being confirmed by the analysis of
coins, is also confirmed by the analysis of the content of historical sources.
During the reign of Abu Sa’id, important measures were taken which led
to economic prosperity. For example, at the beginning of his rule, he sent
representatives to the court of King Nasser Mohammad Qalawun (693-
741 AH) in three stages along with the demand for peace, calling for the
improvement of political and economic relations. A study of historical data
shows that Abu Sa’id provided relative calm in the country during his rule
and pursued successful foreign policies. The percentage of his silver coins

is given in Table 1.

Conclusion

According to the measurements made, a homogeneous and uniform trend
of diameter and weight was observed in the minting of coins and also most
of the studied coins are in a similar weight range and it may be concluded
that during the reign of Abu Sa’id, a certain format and criteria was for
minting the coins. Therefore, it was possible for the mints to issue rulings
on how to standardize coinage. Also, the absence of arsenic element in
most coins indicates the minting of coins by the minting mold, and the
homogeneity in the weight of the coins may indicate this result.

The presence and absence of different elements in the coins, may show
different things:

- Chemical study of silver coins of Sultan Abu Sa’id Ilkhani shows that
the coins obtained during his reign have a high percentage of silver and it
seems that this result indicates a good economic situation during the reign
of this king. In most of the studied coins, a high percentage of silver is
observed. The good foreign policy during the reign of Abu Sa’id had led to
economic stability and improved trade relations with neighbors and other
countries.

- Study of the percentage of silver in Tabriz mint, shows reducing the
amount of silver used in Tabriz coins during the reign of Abu Sa’id, unlike
the previous two periods. This event coincides with the historical event of
the death of Khajeh Rashid al-Din Hamedani, who was favored by the city
of Tabriz.
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- It seems that the sheets required to mint a large number of coins
were obtained by melting older coins. This can be seen in all three mints.
Therefore, it is not possible to comment on the mines used; but it is possible
to emphasize the use of the same pattern in all three mints for coinage.

-According to obtained results, coins one to five are unusually high in
purity and not even the element of lead has been found in them. Examination
of their appearance also shows that they are extremely healthy. Optional
removal of some elements and high purity of silver may be a reason for
their minting at the present time.

- In coins No. 9, 20, 21 and 39, due to the presence of some elements,
there is possibility to find the origin of mines used.

- It seems that melting of old coins in order to mint new coins had been
common in these three mints.
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Table 2. Morphological developments of Ilkhanid period coins (Yar Ahmadi, 2009: 40).
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Fig. 2. Study the texts on some coins (Authors,
2021).
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Fig. 3. Geometric motifs used in Ilkhani coins
(Mohammadi & Mahdavi, 1399: 174).
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Chart 1. The weight of Ilkhanid coins during
the reign of Abu Said (Authors, 2021).
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Chart 2. Changes in the weight and diameter
of Hamedan mint coins in the period of Abu
Said (Authors, 2021).
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Chart 3. Changes in the weight and diameter
of Abu Said coins in the Tabriz mint (Authors,
2021).
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Chart 4. Weight and diameter changes in
Abu Said coins in Soltanieh mint (edited by
the Au-thors).
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Table 3. XRF test results of studied Ilkhanid coins (Authors, 2021).

%Bi %Pb %Te %Sb %Sn %Ag %Se %o As %Zn %Cu %Fe %Mn | %Cr %Ti 48 lond
1.63 98.21 0.01 0.08 0.04 1
99.97 0.03 0.01 2
99.95 0.05 0.01 3
99.98 0.02 4
99.97 0.03 0.01 S
0.96 97.50 0.02 | 0.03 1.17 | 0.23 0.01 0.03 6
0.60 | 0.27 98.70 0.01 0.40 0.01 7
0.03 0.88 | 0.08 98.28 0.02 | 0.01 0.70 0.01 8
1.28 1.52 96.06 1.13 9
0.86 98.14 0.01 094 | 0.03 0.01 10
0.07 | 0.83 97.30 0.01 145 | 032 | 001 0.01 11
0.09 [ 0.70 98.40 0.02 0.76 0.01 12
0.48 99.20 0.31 0.01 13
0.98 98.20 0.02 0.77 0.01 14
1.02 97.70 0.02 | 0.02 1.09 [ 0.18 15
0.03 1.03 98.07 0.01 0.03 0.81 0.01 16
0.01 228 96.01 0.02 | 0.09 1.59 17
0.03 0.94 98.31 0.01 0.70 18
0.87 98.30 0.02 | 0.03 0.83 0.02 19
0.08 | 0.62 93.93 0.02 5.35 0.01 20
0.06 | 046 | 0.10 95.42 0.01 3.92 0.01 21
0.30 99.52 0.03 0.14 22
0.37 99.41 0.02 | 0.01 0.19 23
041 99.41 0.01 0.15 0.01 24
0.28 99.57 0.01 0.12 0.01 23
0.48 98.89 0.02 0.59 0.01 26
0.36 99.15 0.02 0.45 0.01 27
0.01 0.71 98.64 0.02 | 0.02 0.58 0.01 28
0.78 98.32 0.02 | 0.03 0.83 0.01 29
0.03 0.57 98.70 0.70 0.01 30
0.02 | 038 | 0.07 99.03 0.50 0.01 31
0.47 99.08 0.02 0.42 32
0.89 98.26 0.03 0.80 0.01 33
0.17 99.67 0.15 34
051 99.15 0.01 0.32 0.01 35
0.74 98.80 0.02 036 | 0.07 0.01 36
0.65 98.96 0.31 0.06 | 0.01 37
0.33 99.21 0.03 0.03 0.38 0.01 38
0.20 98.52 0.02 | 0.02 | 0.65 046 | 0.11 0.01 0.01 39
0.40 99.01 0.02 0.56 0.01 0.01 40
0.43 98.73 0.02 0.75 | 0.07 41
0.96 98.16 0.02 0.83 0.01 42
0.02 | 045 99.02 0.02 0.47 0.01 43
0.05 046 | 0.04 98.93 0.02 046 | 0.01 0.01 44
0.20 99.52 0.03 0.24 0.01 45
0.02 | 0.32 99.24 0.02 0.38 0.01 46
0.30 | 0.05 99.47 0.03 0.12 47
0.24 99.59 0.03 0.13 0.01 48
0.30 99.49 0.03 0.15 | 0.03 0.01 49
0.07 | 0.27 97.88 0.01 1.75 0.01 0.01 50
0.03 0.28 97.72 0.02 1.80 | 0.08 | 0.01 0.01 51
0.03 0.28 98.36 0.02 1.25 | 0.04 | 0.01 52
0.92 98.01 0.02 0.94 | 0.09 53
0.04 | 2.01 96.01 0.02 | 0.01 1.73 0.07 | 0.01 54
0.01 0.62 97.23 0.02 1.96 | 0.06 | 0.01 5
0.05 | 042 98.65 0.02 0.73 | 0.09 | 0.01 0.01 56
0.07 | 041 98.55 0.02 0.81 0.12 57
0.04 | 0.24 99.11 0.02 0.57 0.01 58
0.03 047 99.04 0.02 | 0.02 0.41 0.01 59
0.38 99.04 0.02 | 0.02 0.53 0.01 60
0.53 98.84 0.02 0.57 | 0.03 0.01 61
0.02 1.30 97.75 0.02 | 0.08 0.82 62
0.09 1.39 97.15 0.02 | 0.10 1.19 | 0.05 0.01 63
0.04 1.08 97.92 0.02 | 0.06 0.86 | 0.02 | 0.00 64
0.70 98.38 0.02 0.90 65
0.49 98.60 0.02 0.88 0.01 66
0.62 | 0.14 98.61 0.03 0.55 0.01 67
028 | 0.05 89.64 0.03 0.02 9.98 68
0.35 98.68 0.03 0.01 0.24 | 0.68 | 0.01 0.01 69
0.28 99.30 0.03 0.01 0.12 | 0.26 | 0.01 70
0.26 98.92 0.03 0.13 0.64 | 0.01 0.01 71
0.37 99.10 0.03 0.16 | 032 | 0.01 0.01 72
0.39 99.09 0.03 0.17 | 031 0.01 0.01 73
0.34 99.04 0.03 0.15 | 042 ] 0.01 0.01 74
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Table 4. Arsenic observed in 21 studied coins
(Authors, 2021).
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Chart 5. Ratio of Ag percentage in terms of
Cu/Ag in Ilkhanid coins (Authors, 2021).
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Chart 6. The ratio of the percentage of Cu
available in terms of Cu/Ag in Ilkhanid coins
(Authors, 2021).
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Chart 7. Comparison of the two elements
copper and lead in the studied coins (Authors,
2021).
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