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Abstract
The formation of nanoparticles in fault zoneslip surface has been controversial, because it is diffi-
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cult to produce particles smaller than 1 pum under the brittle condition. In this paper, the previous
views on the formation mechanisms of nanoparticles in fault zone are summarized, such as ther-
mal decomposition, shock loading, subcritical crack growth, brittle-ductile mechanism, grain boun-
dary sliding, rock and mineral powder, etc. When the isolated spherical nanoparticles appear, they
contribute to lubricating the slip surface, leading to the decrease of friction coefficient and pro-
moting the fault rapid slip. With the high temperature generated by frictional heating, the isolated
spherical nanoparticles adhere to each other, forming agglomerated nanoparticle aggregates. As
the lubrication effect disappears and the friction coefficient increases, the slip tends to be slow
and stable. There are still many debates about the formation of nanoparticles and their effect on
fault lubrication. The future researches should focus on the comparative study of the formation con-
ditions of nanoparticles between different minerals, temperature and pressure conditions, strain
rates and their effects on fault slip, so as to obtain the formation conditions of nanoparticles be-
tween different minerals and their effects on fault weakening.
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Figure 1. Textures and decomposition products in fault zones
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Figure 2. Microscopic characteristics of fault mirror
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Figure 3. Triplet structure of nanoparticles and genetic model of particle boundary slip developed from experimental sample
and natural sample
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Figure 4. SEM photos of the nano-sized particle layer in shear plane
in different rocks, on different scales and for different kinds
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Figure 5. Nanoparticles develop in brittle fault (a-b) and ductile shear zone (c-f)
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Figure 6. The formation process of nanoparticles after rock fracture
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Figure 7. The model of the role of nanoparticles during the process of fault sliding
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Figure 8. The relationship between the temperature and the velocity depen-
dence of steady state friction
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