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The translation Rresearch of different types sandstone of Yungang
Grottoes in NMR T,-mercury capillary pressure
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GUO Bao—xin', WANG Chang-sui’
(1. College of Applied Arts and Science of Beijing Union Uniuersity, Beijing 100191, China;
2. Labof Human Evolution , Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences ,
Beijing 100044, China; 3. Chinese Academe of Cultural Heritage ,Beijing 100029, China;

4. State Key Laboratory of Petroleum Resource and Prospecting in China University of Petroleum ., Beijing 102249, China)
Abstract With the deepening of stone cultural relics conservation, research on pore structure and pore size
distribution of stone cultural relics attract more and more attention. The present method to analysis pore structure of
rock is using the mercury capillary pressure curve in laboratory, but experimental methods have limitations and
destructive. As the cultural heritage is non-renewable and precious, in order to analysis the pore structure micro-
damage and sometimes in situ, the Time-domain Nuclear Magnetic Resonance and Mobile single-sided NMR is used
in heritage conservation. NMR T, distribution is directly related to the pore structure. Compared with the traditional

capillary pressure measurements, the NMR measurement is more rapid, convenient, and less attrition. Therefore,
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obtain the capillary pressure information of rock pore structure from the T, distribution has broad application
prospects. In the article, the analysis show the rock pore throat radius and NMR T, distribution fit a good linear
correlation; and capillary pressure-into the mercury saturation maps shows measured capillary pressure curve was
consist in morphology and the trend of change with NMR T, distribution calculated pseudo-capillary pressure curve;
the report also used the maximum principle of mathematical methods, given an improved T, spectrum conversion
practical and effective new method of pore distribution map, and obtain a conversion factor C between the T,
relaxation time and core pore radius r. The error analysis shows that under the conversion method, the pipe pressure
of the pressure mercury pore throat radius-gross cumulative distribution of the Time-domain analysis (TDA) of
NMR pseudo-capillary pressure cumulative distribution fitting ideal, the error is less than 15%, and maybe the
signal of bound water result by clay minerals in serious weathering stone and siltstone contribute to the error of
fitting data. By c value scale, the time-domain NMR method can be used to establish different pore size distribution
of sandstone in the Yungang Grottoes, it provide new ideas in research of sandstone weathering mechanism, damp
and salt movement, sandstone consolidation.

Keywords NMR, pore size distribution, capillary pressure curves scale, value of C, stone conservation
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