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"Kaman Oil" is one of the essential protective coatings of artworks in Iran, based on
the old texts. It is made from diterpenoid resin and linseed oil at boiling point. This
product's making method and temperature have always been discussed in various
sources. Accordingly, this article aims to investigate temperature and chemical
changes occurring in its production to obtain a standard product for use in traditional
art. Therefore, according to the literature, three resins of Moroccan Sandarac,
Colophony and Manilla Copal, and linseed oil were selected to produce "Kaman Oil."
Thermal analysis of DSC and TG/DTA was used to examine changes in product
properties during the heat treatment for different amounts of resin and oil. Finally,
the chemical changes were studied with Fourier transform infrared spectroscopy. The
result shows that the making temperature mostly depends on the oil changes and
occurs between 380-390°C. Also, demethylation, aromatization, and decarboxylation
reaction appeared at these temperatures to form the final product.
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Table 1: Characteristics of Studied Raw Materials.

Material name Moroccan Sandarac

Supplier Kremer pigments Inc.

Physical Form

Sample Code Sn Lins

Image

Manila Copal

Light Yellow Granules with the Impurity Natural

Colophony Linseed Oil

Ardabil, Moghan

Cold Pressed Oil of
Moghan flax seed

Col Lins

Yellow and Brittle Sheets

Loaigas el 5o Ll s g adgl olga Y Jgaor

Table 2: Raw Materials and their Ratio in Made Samples

Code Snl-1Lins Snl-2Lins MC1-1Lins MC1-2Lins Coll-1Lis Col1-2Lis
Linseed Ratio 1 2 2 1 2
Resin Ratio 1 1 1 1 1
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Figure 1: DSC diagram of Ardabil linseed oil [authors] and its triglyceride structure [36].
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Figure 2: DSC diagram of Moroccan Sandarac Kremer pigments and its major structures.
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Figure 3: TG-DTA diagram of a cold mixture of Kremer Sandarac and linseed oil; (a): 1:2, (b) 1:1.
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Figure 4: DSC diagram of Manila Copal and its major structures.
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Figure 5: TG-DTA diagram of samples MC1-2Lins (a) and MC1-2Lins (b).
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Figure 6: DSC diagram of Kremer Colophony and its major structures.
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Figure 7: TG-DTA diagrams of samples Col1-1Lins (a) and Col1-2Lins (b).
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Figure 8: FTIR of Ardabil linseed oil; Top: Raw, Below: After 20 minutes heat in 390 ° C.
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Figure 9: FTIR spectrum of Sn1-2Lins samples; Top: cold mixture, below after baking at 385 °C.
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Figure 10: FTIR spectrum of MC1-2Lins samples; Below: cold mixture, top after baking at 380 °C.

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

o)F sl a2 0 YAQ sles j0 ool iy diged (pmly 0w bogliee YU LCOIL-2LINS digad 4,98 o 50,8 55 cands 1)) SO
Figure 11: FTIR spectrum of Col1-2Lins samples, Top: cold mixture, Below: sample baked at 385 °C.
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