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Research on Characterization of Sandstone Weathering of Yungang Grottoes
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Abstract The rock around Yungang grottoes are seriously weathered. Water and air pollution are the main ex-
trinsic factors of chemical weathering, causing various kinds of cultural relic diseases, and then damaging the cultu-ral
relic of Yungang grottoes. The microline which is a main component of rock reacts with H, O to form kaoline. The re-
action of carbonate cement in rocks and SO, , CO, and H;O in air forms gypsum and hydromagnesite, reducing the co-
hesion between the mineral grains, and then loosening the sandstone. The characteristics of sandstones in diffe-rent
degrees of chemical weathering are analyzed using scanning electron microscope and X-ray diffraction, and then the

effect of chemical weathering on the microscopic characteristics of rocks is discussed.
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, SO, , (Mg; [COH) (CO;), 1,) (Mg; [(OH)-
’ : (C():;):?]z)v .
CaCO,+S0,+0,+H,0 = CaS0O, « 2H,0+CO, . s
CaSO, « 2H,0 CaSO,+2H,0 31%., 15kg/cm?®,
MgCO, + H,SO,+ 6H,0 = MgSO, » 7H,O + CO, 4 .
MgCO,+ H,O = Mg (OH) ,+ CO, 4 s s
5Mg (OHD,+ 4CO,= Mg,[ (OH) (CO;), ], « 4H,O s
5Mg(OH), +4CO, +H,0=Mg;[(OH) (CO,),], * 5H,0 , ,
(CaSO, * 2H,0), 78010
1 (mg « SO;/(100cm’ - +d))
Table 1 Monitoring data of sulphating rate of Yungang grottoes(mg * SO,/(100cm’ « base film « d))
1 2 3 4 5 6 7 8 9 10 11 12
1991 2.410 1.597 1.158 0.461 0.535 0.306 0.515 0.510 0.306 0.735 1. 409 1. 565 0. 959
1992 2.24 1. 14 0.98 0.52 0.47 0.49 0. 34 0. 37 0.53 0. 89 1. 31 1. 66 0.912
1993 3. 49 0.95 0. 90 0.49 0.63 0.33 0. 36 0. 36 0.55 0.76 1.24 1. 39 0.954
1994 0. 81 1. 64 0. 37 0.63 0.61 0. 37 0. 33 0. 37 0.49 0. 84 1.24 2.19 0. 824
1995 1. 64 1.59 1. 86 0. 87 0. 60 0.32 0. 15 0. 37 0. 46 0. 33 1.18 1.79 0.930
1999 1.55 1.98 1.02 1.04 0. 96 0.55 0. 89 0.53 0. 48 0.73 1. 26 1.21 1.017
2000 1. 00 0. 65 0.74 — — 0.77 0.79 0.67 — — — 1. 00 0. 803
2001 0. 60 0. 54 0.51 0.31 0.21 0.27 0. 34 0. 37 0. 20 0.32 0. 50 1.28 0. 454
1.718 1.261 0.942 0.617 0.574 0.426 0.464 0.444 0.431 0. 658 1.163 1.511 0. 857
3.903 1.617 1. 338 3. 333
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