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Investigation of Chemical Structure and Physical
Property of Urushi Coating Film mixed with Protein

KURASHIMA Reo and HAYAKAWA Noriko

Urushi, extracted from plants of the Anacardiaceae family, is a natural curing resin.
Depending on the situation, raw urushi, called ki urushi, is often refined or mixed with
materials such as starch, wheat flour, oil, natural earth powder, and pigments.

When urushi is mixed with protein, it changes into a more viscous liquid, called shibo
urushi. Shibo urushi has been used for the kawarinuri technique, with which the surface of
lacquerware is decorated unevenly. There are few scientific studies regarding shibo urushi
coating films. To conserve and restore lacquerware properly, it is important to understand
the material properties.

This study compared sugurome urushi (refined urushi) coating films and shibo urushi
coating films through surface observation, Fourier-transform infrared spectroscopy (FT-IR),
and micro slurry-jet erosion (MSE) test to understand the chemical structure and physical
property. MSE test is one of the hardness tests.

No amino group consisting of protein could be detected from the examined shibo urushi
coating film by FT-IR; the peak attributed to the carbonyl group shifted to lower wavenumber.
It was estimated that urushiol reacted with protein, and the deterioration caused by UV
irradiation does not always occur at the amino group preferentially.

Our previous MSE test showed shibo urushi coating films were softer than ki urushi
coating films. In this study, skibo urushi films became softer 3 days after exposure to UV-A.
Considering the result of surface observation, the decline of bonding strength on the nanoscale
level is followed by structure defects on the microscale level.

After exposure to UV-A, numerous narrow cracks appeared on the skibo urushi coating
film, whereas the sugurome urushi coating film had some wide cracks.

In conclusion, differences between shibo urushi and sugurome urushi coating films were
found in their chemical structure and physical property.



