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Kinetic study of antigorite dehydration using synchrotron X-ray
powder diffraction
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( College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Synchrotron X-ray powder diffraction method was used to study dehydration kinetics of
antigorite with particle size of ~5 pm. The isothermal heating method was used to observe antigorite
dehydration at 680, 700, 710, and 720 °C, respectively. It was found that, with the increase of
heating time, the characteristic peak of antigorite slowly disappeared and the characteristic peak of
forsterite formed, but no enstatite appeared. The reaction order n is 1.1 ~ 1.3 by the Avrami
equation, indicating that antigorite dehydration is controlled by grain boundary nucleation.
Activation energy for the formation of forsterite from antigorite is 105.97 kJ/mol, and the pre-
exponential factor is 333.62 s™' in the Arrhenius equation.
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Table 1 Electron probe micro-analyzer results of

antigorite composition

Al it 4t/ % FH 57 SR o H/%
Si0, 43. 0420. 60 Si 2.03+0. 03
Ti0, 0.01+0. 01 Ti 0. 0020. 00

AL O, 1. 03+0. 44 Al 0. 060. 02
FeO 2.39+0.28 Fe2* 0.09=+0. 01
MnO 0. 06=0. 01 Mn 0. 0020. 00

Cr,04 0. 00=0. 00 Cr 0. 0020. 00
MgO 39. 1410. 44 Mg 2.75+0. 03
Ca0 0. 02+0. 01 Ca 0. 0+0. 00
Na, 0 0. 00=0. 01 Na 0. 0020. 00
K,O0 0. 00=0. 00 K 0. 0020. 00
NiO 0. 06+0. 03 Ni 0. 0+0. 00
Total 85.76+0. 51
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Fig.1 Variations in the intensities of antigorite and reaction product with time at 700 °C
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Fig.2 Variation in the intensity of antigorite with time

at 680, 700, 710, and 720 °C
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Table 2 Kinetic parameters for the dehydration

reaction of antigorite

t/C n In k InA E/ (kJ/mol)
680 1.1 -7.52

700 1.1 -7.30 5.81 105.97
710 1.3 -7.29

720 1.2 -6.91

SRR E Sk n] LA Arrhenius JTFEDAE -

k =Aexp( - E/(RT)), (2)
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Fig.3 Relationship between reaction constant Ink

and temperature
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