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Abstract; Montmorillonite was selected as the initial material to simulate the transformation process of mont-
morillonite into illite by hydrothermal experiments in different temperautres and pressures. The mineralogical and
chemical evolution, crystal structure and morphology of the clay minerals were analyzed using X-ray powder diffrac-
tion (XRD), X-ray fluorescence (XRF), Fourier transform infrared spectroscopy ( FTIR) and scanning electron
microscope (SEM). The results showed that; (D the transformation process of montmorillonite illitization depends
on the temperature and pressure; (2) with the increasing of temperature and pressure, the transformation sequence

was from montmorillonite to disordered 1/S, ordered 1/S, and to illite; (3 the transformation process mainly in-
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volved dissolution and recrystallization mechanism. The experiment is helpful to the understanding of the transfor-

mation process of montmorillonite illitization under the condition of burial and very low-grade metamorphism, and

provides basic parameters for the transformation of clay minerals contained in fault gouge during fault activity, as

well as the temperature and pressure conditions for the inversion of fault formation.
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Fig.1 X-ray powder diffraction patterns of starting sam-
ples
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Table 1 Proportion of interstratified illite/smectite
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Table 2 Calculating steps of crystal chemical formula of starting samples

(f) 3F O11 HHE g

o 9 4 = INTH 4 JE T R
TR AR (a) /wt% (b) 4FH (c) 4 FH +1000 (d) AEFEH (o) METH P
Si0, 58. 69 60. 09 976. 701 1953. 403 976. 702 3.517
AL O, 28.530 101. 96 279. 816 839. 447 559. 631 2.015
Fe, 0, 2. 647 159. 69 16.576 49.728 33.150 0.119
Ca0 1.413 56. 08 25.196 25.196 25.196 0. 090
MgO 6. 485 40. 31 160. 878 160. 878 160. 878 0.579
Na, 0 0.513 61.98 8.277 8.277 16. 554 0. 060
K,0 1.721 94. 20 18.270 18.270 36.539 0.132
J=X5 3 055. 199

e Ph L ASRE R SEMER 305 R 50k 3 055, 199/11 =277. 745.
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Table 3 Assignment of cations in tetrahedron, octahedron and interlayer space of primary samples

R A FHEF TCO1-2-YY e B FHE T TCO1-2-YY

I T Si** 3.517 ] Mgt 0. 230

AR+ 0.483
2+

ny 4. 000 Ca 0. 090

1 -0.483 Na* 0. 060
PANITEEN AP+ 1.531

Fe’* 0.119 K 0.132

Ca®* 0 n, 0.511
Mg? * 0. 349

x 0. 832
ny 2.000

xp -0.349 HL A - i 0

o B Fe ¥R Fed *.
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Table 4 Major-element contents of samples

R 44 FET Y Si0, Al, 04 MgO Fe, 05 CaO Na, 0 K,0
TCO1-2-YY s 58. 690 28. 530 6. 485 2. 647 1.413 0.513 1.721
TCO1-2-250-5-KCl-24  fHE2iR 2 55.838 30. 530 5. 844 2.537 1. 009 0.513 3.728
TCO1-2-280-50-KC1-24  EHRE 55. 266 30. 052 6. 069 2.587 1.110 0. 431 4. 486
TCO1-2-350-65-KCl-24  fRHE2IR 2 52. 300 32.123 6.779 1. 206 0. 566 1.774 5.251
TCO1-2450-120-KC1-24 {521 )2 51.779 31.323 6. 401 1.510 0 0. 859 8.129
TC01-2-550-280-KC1-24  HRF 45 45. 807 34.706 8. 696 0. 989 0 0.703 9. 099
e = JITf Fe B3R Fe O3 T
xRS HRBEHEENHNE
Table 5 Structural formulas of samples
=4 Vgia+ NP+ Ngd+ /IV A3+ W3+ WMgz* Va3 + Mg2+int Ca2* Na* K* 28 B T H i M
TCO1-YY 3.517 0.483 7.28 1.531  0.349 0.119 0.230 0.090 0.059 0.131 0.832
TC01-2-250-5-KC1-24  3.390 0.610 5.56 1.575 0.309 0.116 0.220 0.066 0.060 0.289 0.919
TC01-2-280-50-KC1-24  3.375 0. 625 5.40 1.539  0.342 0.119 0.210 0.073 0.051 0.350 0. 967
TCO1-2-350-65-KC1-24 3.222 0.778 4.14 1.555  0.389 0.056 0.234 0.037 0.212 0.413 1.167
TCO1-2-450-120-KC1-24 3.232 0.768 4.21 1.537  0.392 0.071 0.204 0  0.1042 0.647 1.159
TCO1-2-550-280-KC1-24 2.904 1.096 2.65 1.496  0.456 0.047 0.365 0  0.08 0.736 1.552
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Table 6 Vibration of infrared absorption spectrum of samples

/cm

A IAE  TCO1-2-YY TCO1-2-250-5-KC1-24 TCO1-2-280-50-KC1-24 TCO1-2-350-65-KCl1-24 TCO1-2-450-120-KC1-24 TCO1-2-550-280-KC1-24
Al-OH 3627 3627 3 626 3626 3617 3617
-OH 3421 3419 3415 3419 3417 3421
-OH, 1 637 1 635 1 635 1637 1 637 1 637
Si-0-Si 1 045 1 045 1043 1037 1033 1027
Al,OH 916 916 914 916 914 916
AlFeOH 888 890 888 890 888 890
Si—0-Siz 4 799 779 779 779 779 779
Si-0-Si g4 776 776 776 776 776 776
Si-0-Si 695 695 695 695 695 695
Si-0-Al 522 522 520 520 516 514
Si-0-Si 471 469 469 469 469 471
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Fig. 4 Scanning electron microscopy images of samples
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