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Determining the authenticity of ancient artifacts is one of the
important issues in the field of cultural heritage, which, due to the
diversification of forgery methods, leads researchers to use more
practical methods to determine the authenticity of cultural artifacts.
Sassanid silver plates are among the objects that are of special
importance because they reveal some cultural and artistic features of
the Sassanid period. Until now, the identification of the authenticity
of these plates has been mostly based on morphology and explanation
of motifs. Considering the ease of creating motifs of this period, the
mentioned method is not enough to identify fake plates and there is a
need for additional methods. The research question is whether it is
possible to find out the authenticity of a cultural artifact based on the
identification of the construction and decoration techniques and the
damage caused to the object. To address this research, a
comprehensive investigation has been conducted on a sample set
comprising 50 Sassanid silver plates sourced from prominent
museum collections including the Reza Abbasi, Miho, Metropolitan,
Hermitage, and British Museums. This investigation encompasses
both technical analyses and pathological examinations. The results
show that silver analysis, comparing the concentration of elements
with the original sample and the technique of mercury gilding, as well
as bimetallic corrosion with special characteristics and observation of
filamentous corrosion can help recognize the authenticity of such
artifacts in addition to the originality of the form and motif.
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Introduction

One of the important issues in the protection of
cultural heritage is to recognize the authenticity
of ancient cultural objects. Parallel to the
increasing awareness of the value of ancient
objects, the forgery of artifacts has also become
more skillful and specialized. This is a serious
threat to cultural heritage. Thus, today there is a
need for more advanced and accurate methods to
detect the authenticity of ancient objects.
Sometimes fake ancient objects are made by
those who are well acquainted with history and
archaeology as well as the chemical processes of
making old with special and advanced methods,
which can make it very difficult to recognize the
authenticity of objects.

Gilded silver plates from the Sassanid period
have always attracted the attention of historical
object buyers and collectors due to their
historical, cultural, and artistic value. However,
they have also caught the attention of
counterfeiters due to the ease of replicating their
structures and patterns. Up until now, the
authenticity of these plates has been determined
through morphology and pattern analysis.
However, it appears that these methods are
insufficient and more techniques are required to
detect authenticity. This research aims to find
methods for identifying the authenticity of
ancient objects based on the technology and
pathology of the artifact.

Methodology

The information was collected through
documentary and field methods. Then, the
images of 50 gilded silver plates from various
museums such as Reza Abbasi, Miho,
Metropolitan, Hermitage, and British Museum
were analyzed by descriptive-analytical method.
Further, the construction and decoration of
Sassanid gilded silver plates were described, and
the damages of these artifacts were examined
and classified. Finally, solutions and suggestions
were presented to identify the authenticity of
these ancient objects.

Discussion

Sassanid gilded silver plates, aside from
showcasing the advancements in the
metalworking industry during this period,
possess significant artistic value and provide
crucial information on cultural, social, religious,
and political matters. So far, many studies have
been done on these plates in terms of typology
and iconography, and many interpretations have
been presented about their motifs and symbols.
However, these findings are insufficient in
determining the authenticity and chronology of
these artifacts. Currently, with the advancements
in archaeology and the utilization of new
technologies, it is possible to conduct a more
precise examination of the technique and date of
this collection of Sassanid vessels. This can lead
to fresh insights and help ascertain their
authenticity. In this respect, we will explore
gilded silver plates from two perspectives.

Figure 1: Sassanid silver plate, Reza Abbasi Museum (photo by M. Yousefi)
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(1) Determining the Authenticity based on
Technology

In the authenticity test, based on technological
investigations, the alloying of the silver plates,
the manufacturing method, and the decoration
method have been investigated. Analysis of
silver artifacts and comparison of their elemental
compositions with cultural materials such as
coins, which have absolute chronology and their
authenticity, is confirmed by scientific
archaeological excavations and can be one of the
methods of identifying authenticity. It can be
said that during the Sassanid period, the silver
used to make coins and other silver artifacts was
obtained from several known sources. Thus the
silver object found should have an almost equal
concentration of elements (Oliyaei et al., 2014).
For analysis, methods such as XRF, NAA, SEM,
and PIXE, which are non-destructive and can be
used to preserve the integrity of the artifacts, are
used. The best method in this field is PIXE, which
is a non-destructive method and can measure all
the elements of the periodic table that are higher
than sodium in the laboratory sample in a short

time (3 to 5 minutes) (Johansson et al., 1995: 7-17).
Regarding the construction method, the
conducted studies show that most of the plates
from this period were made using the
hammering method (Ghirshman, 1991: 404), and
a large number of them had two layers (Gunter
& Jett, 1992: 68-66). Visually, observing the
different thicknesses in the dishes indicates the
hammering of the dishes. In addition, one of the
ways to detect the use of the hammering method
on metals is X-ray radiation. Observing changes
in metal density in the radiographic image
emphasizes the use of the metal hammering
method. Regarding the methods of decoration,
the usual methods that are seen in the decoration
of metals from other historical periods can also
be seen in Sassanid silver plates. However, the
method that distinguishes this group of objects is
the mercury gilding method, which has been

widely used in decorating these plates (Harper,
1986: 150). The method of mercury gilding is
specific to the Sassanid period and was rarely
observed in the Parthian period (Considine &
Jamet, 2000: 283).

Figure 2: Sassanid silver plate, Reza Abbasi Museum (photo by M. Yousefi)

To perform mercury gilding, gold powder is
mixed with mercury in a ratio of 1 to 8 at normal
temperature, creating an alloy that is very
smooth and soft. This alloy can be easily applied
to the surface of silver and then heated to about
400 °C. At this stage, the mercury in the alloy is
quickly sublimated, leaving a matte gold layer on
the silver surface. This layer can be transformed
into a metallic and shiny luster through
polishing. The gold coating formed using this
technique is a deep-penetrating coating that

forms a strong bond with the silver base (Yousefi
et al., 2019). This decorative method can be
considered as a method for determining the
authenticity of ancient artifacts, and its
implementation and recognition methods are
described in this research. One way to recognize
this method is to see the gold layer that has an
inseparable bond with the silver surface.
Additionally, the gold and mercury alloy may
exit from the motifs due to its fluidity. Besides,
the gold layer texture may appear grainy in areas
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where proper polishing has not been done (Fig.
1). Traces of surface polishing tools can also be
observed (Murakami, 2000: 158).

Laboratory studies include X-ray fluorescence
spectroscopy for qualitative and quantitative
identification of elements, X-ray diffraction
spectroscopy for composite analysis of corrosion
product samples, scanning, and transmission
electron microscopes, and an optical microscope
for material analysis and identification, as well as
examining the surface of samples. Proving the
presence of mercury in the gold layer along with
visual observations is an accepted method of
determining the Authenticity (Nekrasov, 1996:
83).

(2) Determining the Authenticity based on
pathology

In the discussion of the authenticity evaluation
based on pathology, the damages that are
specific to such artifacts or are more severe in
such artifacts have been examined. The presence
of silver next to gold, which has a minimal
tendency to oxidize, causes phenomena that lead
to certain forms of metal corrosion. Galvanic,
pitting (Fig. 2), crevice, and filamentous
corrosion are the most common types of
corrosion that occur on these objects over time

and under adverse environmental conditions.
Observing how to form and examination of the
corrosion products, as well as how they are
situated and connected to the artifact, can
provide information about the authenticity of the
cultural object. In this type of corrosion, silver
corrosion products cover the gold layer in
addition to the silver surface, so sometimes the
gold layer is not visible (Fig. 3).

In original artifacts, due to the porosity of the
gold layer, corrosion products penetrate the gold
layer from the bottom surface and establish a
strong bond with the body of the artifact.
Therefore, they are not easily separated and it is
not possible to create it in a fake way. Therefore,
if the silver corrosion products are easily
removed from the gold layer, they may have
been created using chemicals and are fake. In
addition to galvanic corrosion, Filamentous
corrosion is also observed in gold-coated silver
artifacts, which can help identify authenticity.
Filamentous corrosion, which can be seen by
laboratory observations, is formed under the
gold layer and by a special process (Zamaniyan,
2006: 114-115). Therefore, it is not possible to fake
it.

Figure 3: Sassanid silver plate, Reza Abbasi Museum (photo by M. Yousefi)

Conclusion

The results show that most Sassanid plates were
made with silver metal and the hammered
method, and decorated with mercury gilding.
Since certain silver mines supplied the raw
material during this period, elemental analyses

on plates uncovered from archaeological
excavations can be a yardstick for determining
the authenticity of unexcavated silver plates. It is
worth noting that, if the forgery was done using
metal smelting belonging to the Sassanid era, this
test does not give a correct result. The
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manufacturing technique and decoration
methods such as the engraving of motifs alone
cannot be a strong reason to recognize the
authenticity of the artifact because hammering
and creating motifs is a method that is easily
done by a metalworker.

When  diagnosing  authenticity  using
pathological examinations, attention should be
paid to the specific damages of these artifacts,
including types of galvanic corrosion. In general,
it is not possible to cause specific corrosion of this
category of artifacts under normal conditions
and it depends on the specific conditions of the
metal in terms of humidity, physical and
structural, as well as the chemical composition of
the alloy and other metallurgical parameters.
Therefore, it is not possible and detectable to
cause corrosion in a normal state using the usual
methods of forging and using chemicals.
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3 Scanning Electron Microscopy
4 Proton Induced X-ray Emission
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1 X-Ray Fluorescence
» Neutron Activation Analysis
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1 Galvanic or Two-Metal Corrosion
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