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ABSTRACT The consolidation application of SILRES BS OH 100 was investigated, which has been used for consol-
idation of the weathered shale. The liquid SILRES BS OH 100 was polymerized by the sol-gel reaction with air
moisture, and the XRD patterns showed that the gel was an amorphous solid. The drastic weight reduction of the
sample was found by differential thermal analysis, which was followed to the formation of Si(OH): particles. After
consolidation, the polymerized gel was filled into the voids within the shale. The capillary water absorption of the
consolidated shale was reduced to 48.7%, and the abrasive strength was improved
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Table 1. Characterization of the ethyl silicate consolidart

SILRES® BS OH 100
Ethy! silicate content,approx. (wt.%) 100
color colouriess to yellowish
density at 25°C, approx.(g/or) 1.0
flash point (C) 40
catalyst neutral
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Figure. 1. Solla)-gellb) phase deformation of the ethyl siicate con—
solidants,
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Figure. 2. XRD patiem of the dried gel of SILRES BS OH 100.
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Figure. 3. Microstructures (a and b) of the gel after consolidation for
2 weeks
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Fig. 4. TGA/DTA diagram from sol~gel reaction of the ethy! silicate consolidants.
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Figure. 5. Microstruciure of the shale sample before consolidation.
{@ and (b) : surface, (¢) and (d) : fracture side

Table 2. Physical properties of the sample before and after consolidation Physical properties

Physical properties Before After

Total water absorption (wt. %) 0.11 0.09
Capillary water absorption (kg/m*y h) 0.02 0.01
Porosity (vol.%) 0.40 0.29

Table 3. Abrasive strength of the sample before and aiter consolidation Numbers of abrasive

Numbers
of abrasive

before(%) 0.15 0.34 0.41 0.48 0.61 0.76
after(%) 0.12 0.17 0.20 0.22 0.25 0.32

5 : 10 15 20 25 30




Mol ciEt SLRES BS OH 100 ZHH| X& &7/ 0[AEI 24X, AT

@ b)

Figure. 6. Microstructures of the shale sample before (@) and after
(b) treatment of the ethyl silicate consolidants.

Figure. 7. EDX peaks of the consolidated shale surface.
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