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Table 1 Parameters adopted in this paper

B—B B—0O Na—Na O—Na B—Na 0—0
Ay 56.264 10907 48053 287770 1644.3 1552500
Ry 0. 160 0.165 0.160 0.165 0.160 0.170
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Table 2 Particle numbers simulated
for different x (Nay0)

x (Nay0) B 0 Na
0 384 576 0
0.1 360 560 40
0.2 320 520 80
0.3 315 540 135
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Fig. 1 Radial distribution function of
O —B pairs in melt under different x ( NayO)
1 —x(Nay,0) = 0; 2 —x(Nay0) = 0. I;
3 —x(Nay0)= 0.2; 4—x(Nay0)= 0.3
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Fig. 2 Radial distribution function of
B —B pairs in melt under different x ( NayO)
1 —x(Nay0)= 0; 2—x(Na,0)= 0.1;
3—x(Na0)=0.2; 4—x(Na0)= 0.3
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Fig. 3 Radial distribution function of
O —O pairs in melt under different x ( NaO)

1 —x (Nay0) = 0; 2 —=x(Nay0) = 0. 1;

3 —x(Nay0) = 0.2; 4—=x(Na0) = 0.3
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Table 3 Comparison of peaks of O —B first-nearest
distance resulted from molecular dynamics( M D)

simulation and experiment for different x (NayO)

x(Na,0) First-nearest distance First nearest distance
by MD/nm by experiment/ nm
0 0. 137 0.137
0.1 0. 138 0.138
0.3 0. 139 0. 139

PR L2 0. 137 nm; 1M x (Na0) = 0.1 5 0. 3 i,
B—0 % —ix 4B 25430 0. 138 nm 1 0. 139 nm .
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Table 4 Comparison of coordination number
N g—o between M D simulation and

experimental measurements

x (Nay0O) By MD simulation ]:])q)erimentall =
0 3.0 3.0
0.1 3.1 3.2
0.3 3.3 3.5
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Table 5 Dependence of probability P(Ng—o)
on x (Na,O) for Ng—o= 2, 3 and 4

% (Nax0) P(Ngy—o= 2) P(Ngy—o= 3) P(Ng—o=4)
0 0.1617486 0.8035321 0.0036791
0.1 0. 1582445 0.7702378 0.0418722
0.2 0.1422437 0.7176375 0.0977718
0.3 0. 1460904 0.614 8877 0.200768 3
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Fig. 4 Calculated vibrational density of
states( DOS) for melt under different x ( NayO)
1 —x(Nay0)= 0; 2—x(Na0)= 0.1;

3 —x (Na,0) = 0.2; 4 —x(Nay0) = 0.3
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Molecular dynamics simulation of structure of Na,O B,O; melt
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Abstract A molecular dynamics (M D) simulation was carried out on molten NayO-B,03 at 1073 K. For x (Na,0) ranging from 0

to 0.3, the radial distribution function, the coordination number and vibrational density of states for NayO-B,03 melts were calculat-

ed, and their dependence on x (NayO) was analyzed and discussed. A comparison was made between the M D simulation and experi-

ment results available. It showed that the calculated vibrational density of states is consistent with Raman spectra measured by Yu. K.

Voronko et al. On the other hand, Ng_((O coordination number around B) dependence on x (Na,O) agrees well with the experr

mental results of pulsed neutron total scattering by Y. Kita et al.

Key words: Na,0-B,03; melt; molecular dynamics simulation; radial distribution function; coordination numbers; vibrational densi

ty of state
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