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Table 1 Optimized DMM Force Field Parameters for Clays

paramerers values
dielectric constant a=4.3
atoms Tvow 4 7
[¢] 0. 168 45. 0600 11. 0828
Si 0. 210 13. 3182 6. 4926
Al 0. 212 —22. 3952 7. 6724 .
03 0.168 85. 0000 11. 0828
H 0.120 44. 0877 13.7732
0dh 0. 168 85. 0000 11. 0828
bonds Ri2® De a
0-51 Q. 1597 461. 18 15. 62
Al-O3 0. 196 380, 45 14. 07
8i-03 0.162 338.91 16.17
H-03n 0. 098 439, 33 21. 66
Al-03n 0. 192 381. 05 16. 22
bond angles Ris® K3
O-8i-0 0. 261¢109. 472+ * 47, 7136
Si-0-8i ¢ 309¢150. 68) 73. 8541
5i-03-al D.320(126. 46 78. 1229
Q3n-A1-03h 0.272(90. 00 25. 5457
03-A1-03h G 274(90. 00} 25. 5457
03-Al-03 0. 277¢90. 00 25. 5457
Q-8i-03 0.267¢112. 193 57. 4778
Al-03-Al 0. 280495, 433 43. 0305
Al-O3h-Al & 290¢98. 09} 43. 0805
Al-O3n-H 0. 268¢ 133. 007 29. 1760 '

*rvpwiin nm? is Van de Waal rading. R1:%and R1:%(in nm)} are the equilibrium length of bond and equillbrium distance
between the end atoms in bond angle respectively; De(in kJ » mol~!) and a{in nm~!) arfe the depth and width of Morse
potential well respectively; Kia{in J + mol=? » pm—?) is the bending force constant of bond angley ¥(in eV/nm) and y
Lin eV) are the electronegatlvity and hardness of atom (refer to ref. 3)

" * Thase Inside parentheses are the bond angles (in degree) corresponding to Rq3®,
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Table 2 Unit Cell Parameters and Atomic Charges Obtained by DMM Calculation for Clays

dickle kaolinite nactle pyrophyllite 1Te prrophyllite 2M
paratmeter
cale, expt. [£] cale. expt. [8] calc. expt. U1 cale. expt. 81 calc. expt. (92
a 0.5058 0.5149 0.5059 0.5150 0.8789 0.8903 0. 5128 0.5161 0.5124 . 5160
] 0. 8791 0.8922 0.8794 0.8935 0.5060 0.5146 0. 8931 0.8957 0.8930  ¢.8900
¢ 1. 4641 1.4395  0.7311 0.7386 1.4718 1.5697  0.9770 0.9351 2. 0232 1. 8640
a B4. 76 90. 00 Ba. 99 91.83 90. 00 91. 80 90. 90 91.03 90. 00 850. 00
i 85. 95 96, 76 B4. 26 105, 04 94,28 113.70 109.45 100.37 110. 86 100. 75
¥ 90. 02 90, 00 B9. 69 B9. 79 8¢, 00 90. 09 B9. 46 89. 75 90. 00 80. 00
3 0. 6467 0.6567 0.3236 0.3280 ¢.6522 0.65B6  ¢. 4219 0.425] 0. B6d5 0. 8410
d 2.652 2.6]11 2. 650 2.614 2,629 2. 604 2. 836 2.815 2. 768 2. 846
In 0.3624 0. 3625 0. 3625 0.3630 0. 3631
ga 0. 5541 0. 5541 0.5541 0. 5443 0. 5440
g0 —0. 2088 — 0. 2087 —0. 2088 —0. 2064 —0. 2063
go3 -~ 2248 —0.2247 —0. 2247 —0.2262 —0. 2264
qazh —0. 2151 —§. 2151 —0. 2151 —0.2201 —0. 2202
oH 0. 0257 0. 0257 0. 0257 0. 0216 4. 0216

*a,byc.a.f and y are unit cell parameters (a,b and c In nm and a,fand ¥* )3 V 15 the volume of unit eell (in nm?),

d la the crystal density (in g/cm?®), ¢ is the atomic charge (In e).
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85F 0.506 F0 0. 879 nm, {HIGEH o(1. 4641 nm) Z A EH FHE . AT AHREER
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Fig. 1 Comparison of calculated and experimental thickness for the crystal shell of kaclinite and pyrophyllite 1Tc
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OPTIMIZATION OF THE MOLECULAR MECHANICS FORCE FIELD FOR CLAYS
AND INVESTIGATION ON THEIR STRUCTURES AND PROPERTIES

Gong Xuedong Xiac Heming®
{ Deparment of Chermastry, Nomjing Unwersily of Scence and Techmology, Nanyug 210094)
Erik De vos Burchart Bastiaan Van de Graaf

{ Laboratory of Chemastry ard Catatysis, Detfft Unnersiy of Technology ,
Julwmalpm 136, 2628 BL Delft, The Netherimds}

Melecular mechanical force field for clays has been optimized using DELPHI MM program and
employed to study the geometries, charge distributions and infrared spectra of kaolinite, dickite,
nacrite, pyrophyllite (1Tc) and pyrcphyllite (2M}. The calculated results are in agreement with the

corresponding available experimental data.
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