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The influence of hydrothermal conditions on the synthesis of chrysotile nanotubes

MA Guo-hua, PENG Tong-jiang and LI Ming
(Center of Analysis and Test, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: A series of chrysotile samples were synthesized from active MgO and amorphous SiO, through the hy-
drothermal reaction under the conditions of different temperatures, Si/Mg ratios and reaction time spans. The
influence of different reaction conditions on the synthesis of chrysotile nanotubes was studied by means of in-
frared spectrometry, scanning electronic microscope and transmission electronic microscopy. The results show
that the rate of the formation of nanotubes is determined by the Si/Mg ratio, the synthetic temperature and the
reaction time. The synthetic chrysotile asbestos become relatively perfect under the conditions of high tempera-
ture, fairly long reaction time and Si/Mg ratio close to 0. 68. The perfect synthetic conditions are thus achieved.
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Table 1 The reaction conditions of synthetic experiment
SO Sl S2 S4 S5 56 S7 S8 S9 S10 S11
T 150 180 190 200 200 200 200 200 200 200 200
pH 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8
h 60 60 60 60 60 60 60 18 30 48 72
Si Mg 0.68 0.68 0.68 0.60 0.75 1.50 0.68 0.68 0.68 0.68 0.68
1.3 1640 cm ™!
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Fig. 1 FTIR patterns of the synthetic samples under
different reaction conditions
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Table 2 FTIR spectral bands and imputation of chrysotile samples
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Table 3 Inner and outer hydroxyl band intensity of synthetic
chrysotile samples in FTIR spectra

% %

o 3.99 1.71 1.23
s7 10.23 3.60 1.28
SN 13.65 3.98 3.42
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Fig. 2 SEM and TEM images of the samples under different reaction conditions
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