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Calculations of the Thermal Expansion Goefficient for Rock-Forming
Minerals Using Molecular Dynamics (MD) Simulation

A& A (Yong Seok Seo) G AM7EdATd EEATR

Wl 9 2 (Gyu Jin Bae) Bt dr)edTd EEATE
29t / ABSTRACT

MD AlE#e]HE o[dsle] g-quartz, MR, a4 dA3ARE 47455 MD A& el
N ME %08 ETdd gese RRoled TUAL a8 olguun. LuAAsr AdTze
wzo] W& WilE NPT-ensemble A E#H0]dE Sste] Zl4kste] AAdsigen o iy AP ZEmel
MTSAT RIS Botel AR BARASE AAPHS T WAL Yon, FE 52
27g wol3 9k

Qo) MD ABHH, ZAE B, ZUFE, € WS

We describe the calculation of thermal expansion coefficients of @ -quartz, muscovite and albite
using a MD simulation method. The selection of interatomic potentials is important [or the MD
calculation, and we used the 2-body interatomic potential function. The coefficients are calculated
using a differential operation of the temperaturc dependence of the lattee constant obtained from the
NPT-ensemble molecular dynamics simmilation. Reasonable agreement is found between the analytical
results and measured data.
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Table 1. Potential Parameters for a—quartz.
= @ 15 atomic weight.
. D 7
Morb(? LI | (gl 1) (nm'H) {1m)
Si-0 310 20.00 0.151
jon |, 2 £ 2 o ¢
L lgmat Y| @ (o) | om ™) | k) Em’mol ™)
O | 1600 {-1.2000|0.19261 0.0160 0.0408
St 2809 | 24000 00945 0.0090 0.0000
Table 2, __Potential Pararneters for muscovite.
D /3 3
Morse term | qorpoi-1) | (m-1) | (nm)
510 310 20.00 0.151
Al-O 147 20.00 0.164
H-O 314 2760 0.082
on | "¢ z a b c
mol | @ | (m™) | (m™) | (" r’mor ™
O | 16.00 | -1.3025;0.1907| 0.0150 0.0450
Siy 2809 | 2.4000(0.0830( 0.0080 0.0000
Al | 2698 | 2.2500(0.0957| 0.0080 0.0000
| K | 3910 | 1.0000/0.1573] 0.0120| - 0.0327
IT | 1.01 | 0.3400/0.0053] 0.0044 0.0000
Table 3. Potential Parameters for albite,
e T D Ji4 7
Morse term (kJmol 1) (nm™) (nm)
S51-0 310 20.00 0.151
Al-O 167 20.00 0.164
lon |, % z a o ¢
gmo™ © | ™ | (m) | k) nrlmor™)
O | 1600 |-1.2886|0.1926| 0.0160 0.0409
Si| 2809 | 2.4000(0.0945| 0.0090 0.0000
Al| 2698 | 2.1090(0.1066] 0.0090 0.0000
Na| 2299 | 1.0000]0.1260] 0.0080 0.0205
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a=b=0.4913nm, c=0.5405nm, 7 =120 “(Wright

and Lehmann, 1981); Z=34L  a=0.8152nm,
b=1.278nm, c=0.7165mm, a=9428 °, A=11667 °
y=87.74 “(Guggenheim et al, 1987); ‘ﬂrg’-l?“.‘

a=05200nm, b=09021nm, c=2.0070nm, £=95.71 °
(Winter et al, 1977)°)ch =3 o] 7[EA2
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