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Influence of Urushi and Solvent Selection on Workability
and Surface Properties in Consolidation Treatment

KURASHIMA Reo, TAMAGAWA Mihono and HAYAKAWA Noriko

This study investigates the effect of the selection of urushi (Japanese lacquer) type and
diluted solvent on the workability and the resultant surface characteristics of the lacquer film
during consolidation treatments for degraded urushi artifacts. Raw urushi and mugi-urushi
(wheat flour-mixed urushi) were diluted with three commonly used solvents: Ligroin (L), All
Clean J (A), and Turpentine oil (T). These mixtures were applied to artificially aged kuro-
urushi (black lacquer) films using both the suri-urushi (lacquer rubbing) and urushi-gatame
(lacquer setting/wipe-off) procedures. The solvents were evaluated based on solubility,
curing time, and surface tension, and the treated films were also evaluated based on glossmeter
(60° mirror gloss), surface roughness, and micromorphology.

Results showed that solvent choice significantly impacted workability. Solvent A
provided the most stable and lowest surface tension, resulting in the most uniform application
but causing slight curing retardation. Highly volatile Solvent L led to rapid loss of fluidity and
potential unevenness, although it produced the highest gloss. Solvent T exhibited
unpredictable curing behavior dependent on its storage age, likely due to the formation of non-
volatile addition products. In terms of surface finish, the gloss increased in the order T < A <
L, and the wrushi-gatame procedure effectively suppressed gloss compared to suri-urushi.
Solvent T increased surface roughness, resulting in a matte appearance, which is attributed to
the surface residue of non-volatile compounds. Morphological observation confirmed that one
application of the treatment successfully filled micro-order surface cracks, irrespective of the
solvent or urushi type. The color difference AE*,, for kuro-urushi was negligible.

In conclusion, the selection of the solvent should be tailored to the specific conservation
objective: Solvent A for uniform workability, Solvent L for maximum smoothness and gloss,
and Solvent T for a matte finish. Further quantitative evaluation, such as hardness testing, is
necessary to fully assess the depth of penetration and the mechanical reinforcement effect.



