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Abstract: Nanoscience and technology is the science of studying substance characteristics with the grain size ranging from
0.1 nm to 100 nm. Nano—particles are at the nano scale which possess surface and interface effect small size effect
macroscopic quantum tunneling and quantum size effect and other special physical and chemical properties. Nano science
and technology have been introduced to geosciences and have made some achievements in the field of mineralogy
petrology geochemistry structural geology energy geology and the geology of mineral deposits. However the associated

researches are still lack of systematic theory of nanogeology. Based on the summarization of predecessors” academic
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achievements and combined with the authors” own work in ultra-microscopic the concept of nanogeology is further

proposed. Nanogeology is a science taking solid matters in the earth as research target to unclose the nano-scale
information of nano—particles and nano pores and their relationship with the geological phenomenon and especially the
genetic types during the geological processes on the basis of nano science and geology and by the nanotechnology and
geological tools. This paper has analyzed systematically the various branches formed by the combination between
nanotechnology and geology: nano-mineralogy nano-petrology nano-geochemistry nano-structural geology nano-energy
geology nano-ore deposit formation nano-earthquake geology and nano-environmental geology. The significant and frontier
science problems were clarified in nano-geology and nano-scale hydrocarbon accumulation and metallogenesis field through
a comprehensive study and consequently its development trend was discussed further. Thus it was pointed out the
revolutionary challenges will be brought about by the rise and development of nanogeology.
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1 TEM ( ;o )(  Heetal 2014)

Fig.1 TEM images of smectite mineral( left: nanograin of smectite mineral;

right: nanolayer of smectite mineral) ( after He et al. 2014)
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2 (a) (b) ( 2005)
Fig.2 TEM images of Fibrous Calcite Nano-erystals of( a) long crystal and( b) short crystal( after Chen et al. 2015)
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3 ( 2004)
Fig.3 TEM images of fluid inclusion in quartz of mylonite and in orthoenstatite of basic granulite( Yan Eryan et al. 2004)
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Fig.4 Nanoscale particles of mentallic elements in soils

over a buried deposit( after Wang Xueqiu and Ye Rong 2011)
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5 ( 2009)
Fig.5 SEM images of the compound nanograins on the shear slip surface( after Sun Yan et al. 2009)
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Fig.6 SEM images of brittle and ductile deformation shale
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2005a)

Fig.7 HRTEM images of tectonically deformed coal( after Ju Yiwen et al. 2005a)
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