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Abstract : The molecular dynamics simulation method with BMH potential function was used to study the
microstructure variation of MgO-SiO2 system with Mg content increasing from 34 mol% to 62 mol% at 1 600 °C.
The structural characteristics, such as particle radical distribution function, average bond length, coordination
number function, oxygen distribution and polymerization degree were obtained. And the theoretical mechanism
of macroscopic melting characteristics variation was analyzed from the perspective of microstructure. The results
showed that, as mole fraction of Mg increased from 34 mol% to 62 mol%, the mean bond length of Mg-O increased
from 1.97 A to 2.01 A, the average coordination number raised from 4.19 to 5.06, the bridged oxygen bond decreased
from about 68% to 15%, the non-bridged oxygen bond increased from about 31% to 64%, the free oxygen increased
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by 18%. Meanwhile, in the same range of Mg mole fraction, Q* decreased from about 40% to 2%, Q°+Q" increased
from about 3% to 57%. The reason of polymerization degree reducing can be summarized the Q* and Q3 with
high degree of polymerization decomposed to form Q°, Q' and Q? with low degree of polymerization, therefore,
the results indicated that the ratio of Si-O-Si decreased while that of Mg-O-Mg increasing. Compared with the Mg
mole fraction in range of 34~50 mol%, the effect of Mg mole fraction on average coordination number was more
significant.

Key words : molecular dynamics simulation; MgO-SiO2 system; microstructure; melting characteristic; degree of

polymerization
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1.2 HFHAEHE

FEAUA 2 A MgO-SiOIE IR Z |, B g Materials Explorer/d T3l 71225844, 7E1 600 °C . 0.1 MPa'F,
HRIEMgO-Si0, 1K Z FactSage — JCAH I IERMgO % &5 H34 mol% £ 62 mol% - JEITH. WIRHG AN S , %
X2 000 F Y IE IR G, KRR HIZI0 AR, HARR ZoR 508 %% B L 3R2.

® 2 KEANTHREE

FEAR SV % TR ——— ak/A
MgO Si Mg
34 496 256 1248 2.442 5 30.102 2
38 473 290 1236 2.467 9 29.995 3
40 462 307 1231 2.480 0 29.952 3
44 437 344 1218 2.502 8 29.858 5
46 425 362 1213 2.513 4 29.821 3
48 413 381 1207 2.523 5 29.788 6
50 400 400 1200 2.533 1 29.747 4
52 387 419 1193 2.540 4 29.693 9
54 374 439 1187 2.550 3 29.682 7
58 347 479 1173 2.542 0 29.623 9
60 333 500 1166 25711 29.601 3
62 319 521 1159 2.576 6 29.581 6
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2 HELERSE
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2.2 EHBECAIE
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24 BREE

MgO-SiO, 1K Z Hr QU4 i ik S U A Y Z3 A 00 , QIR AT DA R IR LS M i R FRE . W T Mg
1 H34~62 mol %t , kAR DU R F A A B DL AN 67 . 24 Mg % 5 H134 mol % I ZE50 mol %HT , Q* MA0% ZE 4
FEARE14% , QO +Q' WA 3% TR B 2120% , Q2T TI%ZEAT, QP BAE36% AT, BALIRIE/NT3%. bz
VERASR A R R M QR AR Q0 L Q1 L Q2 [Si0L)* S5 HEIE , A= liMe-O-Si . Mg-O-Mg% , IR RIS L%
fi%. Mg H150 mol %3N Z= 62 mol%if , Q27EMg 50 mol% it 5 TS iy , X 5T ABFF LS R —ak 12150 Q34)
1% 0], QO +Q R B5T% A AT, HA LAQUHE B I, Me-O-Mghy & i B QORYIE I fn, 284k
a5 AW A3

3 i
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(1) Mg & 5 M 34 mol % I 2 62 mol %, Si-OF- K ARFFFEL.61 A, Mg-OfFSE-YHEH A 1.97 A K E2.01
A TERTE R A RIS, IR, Mg-O | Si-Of ] F-HERU 23530 4 0.6 78 10,447

(2) FitiZE Mg 34 mol %262 mol %t , Mg-O R F-44 7 BN 4. 1983828 1K 225,06, Me-O3Z#f L T
Bofi ok 3 5 SAEMgIXAHEL , Mgt AR AR Be A 450 A8 A7 R Mg IX B I 3

(3) RRHBOMGESTRFIRE15%iS FEH , NBOMB1Z%IEIN E£964% , FORNN T £918% 5 [FIRT, Q*A40%R#
REZ22%, Q" +Q'N3%THEmZELA57%, BEEEMQY. Q* N ERATEMMNQY . Q. Q?, Si-O-SifF7E LLilF%
fif . Mg-O-MgFH7 , (KRR A REW] 1 FAIR.
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