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Gilding decorations on vitreous materials, such as the Islamic glassware from Egypt and Syria
or gilded tiles found in Iran, Turkey and the central Asia have been previously studied either
historically [1,2] or technologically [3,4]. In these studies, while the use of gold powder (or
flake) has only been reported from glassware, the major emphasis has always been focused on
the use of gold leafs on tiles [5]. For the first time, this paper uses portable X-ray fluorescence
(pXRF) micro-analyses and micrographs of scanning electron microscope (SEM) were
conducted to shed light on a less known technique of gilding on a haft rang tile from
nineteenth century Iran found in Imamzadah Ismail of Qazvin.

Fig. 1. (a) SEM micrograph of the gold flakes on the blue glaze together with (b) the pXRF spectra of the blue glaze and (c)
the gold flakes, and (d) the optical microscope image of the glided part on the blue glaze

The results showed that the blue glaze was basically an alkali glaze where Pb was
incorporated to create probably a lead-alkali glaze to which Co was added as colouring agent
(Fig. 1b). The presence of K in the composition of the blue glaze, moreover, showed that the
plant ash has most certainly been used for supplying the alkali content of the glazes [6,7].
Moreover, the pXRF results showed an Iranian provenance for the blue glaze because the
presence of As in the composition of the blue glaze could be associated with Co as the cobalt
ore of Iran are mainly cobaltite (CoAsS) and erythrite (Co3(AsO4)2·8(H2O)) occurred in
Kashan, central Iran [8,9].
On the other hand, the occurrence of Ag and Cu in the composition of the gold powder could
be of interest. Despite the fact that the results of pXRF microanalysis were not quantitative
(Fig. 1c), it could be deduced that the gold powder could not have been in a pure state and
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that is most probably why the gold was used as powder instead of gold leaf. In other words,
the lower malleability of the alloyed gold resulted mainly from Ag and Cu[10] was the reason
of its use as gold flakes. However, one should consider that the detected Cu in the
composition of the gold leaf can also be originated from the blue glaze underneath as Cu is
either detected in the blue glaze. It is generally known that a tiny amount of copper was
usually added to the archaeological glaze batches in Iran in order to achieve various shades of
cobalt blue [11]. Furthermore, the SEM observations and a closer look under light microscope
showed that the gold flakes were partially embedded in a pre-fired blue substrate glaze (Fig.
1a,d). As a result, the tile should have been re-fired after painting the gold flakes on the prefired blue glaze.
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