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Simulation experimental study on CO, corroding carbonatein
L ongmen Grottoes
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FAN Zilong?, YANG Gangliang®

(1. Faculty of Engineering, China University of Geosciences, Wuhan 430074, China;
2. Ingtitute of Longmen Grottoes, Luoyang 471023, China)

Abstract: In order to study the mechanism of CO, corrosion through condensed water in Longmen Grottoes,
experimental location was set in Qianxi Temple where there existed serious disease of condensed water. The number of
visitors, variations of carbon dioxide concentration, the forming rules of condensed water and variations of grotto’s
chemical composition were monitored in Qianxi Temple. Self-developed simulation equipment for CO, corrosion was
designed, and the macro solution rate was calculated. With the aid of scanning electron microscopy(SEM), carbonate’'s
microscopic corrosion mechanism was studied. The results show that mass loss of carbonate rock grows exponentialy,
and limestone's solution rate is about 2 times of dolomite. When the temperature in cave is25 , humidity is 85% and
CO, concentration is 1><10 3, the condensate generation is up to 227.87 kg in Qianxi Temple every year. One hundred
years later, the highest erosion depths might reach 4.35 cm. Then defection is mainly controlled by crystallinity and
cleavage structure, because these differences limestone's solution rate is greater than that of the dolomite. What's more,
pores between crystal become clear, and only crystal edges have obvious rounding and corrosion, which means solution
effect occursin surface.
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Fig. 6 Selective dissolution on Limestone along cleavage
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