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Salt Crystallization and Deterioration of Mural Paintings in
the Dunhuang Mogao-grottoes, Gansu Province, China

Nobuaki KUCHITSU and DUAN Xiuye*

Salt crystallization is often observed in Dunhuang, which is located on edge of
the Takla Makan Desert. It is also found in some caves of the Mogao-grottoes as one
of the main causes of the Deterioration of mural paintings.

Caves of the Mogao-grottoes are divided into three groups based on their location
(the higher, the middle, and the lower groups). Paintings in the middie caves are
generally well preserved without any salt crystallization. By contrast, the upper part
of the paintings in the upper caves and the lower part of the paintings in the lower
caves are often damaged by salt crystallization. Halite (NaCl) observed in Grotto
No.194 (belonging to the higher group) is considered to have recrystallized on the pain-
tings due to the action of rain water. Hence, it is necessary to prevent the upper
caves from attack of rain water. On the other hand, gypsum (CaSQO: * 2H:0) identified
in Grotto No.53 (belonging to the lower group) might have been produced by the
reaction between flood water with abundant SO¢~ and calcite (CaCOs) included in the
groundwork or the first coating of the painting. This observation indicates that it
is necesary to care for not only usual environment but also for irregular disaster

to preserve a historical site.

* Dunhuang Research Institute, P.R.C.



