Na,0-Si0, R H T AMKD T Z L —, T ha b’ —

(WHERK - T) OFEE, BARMEKER, HHE, il

Enthalpy and entropy of glass melts in the system Na,O-SiO, / T. Sugawara, K. Shinoya, S. Yoshida,
J. Matsuoka (Univ. Shiga Pref.) / Enthalpies of fusion of Na,0-SiO, solid phase were measured by DSC and
enthalpy of mixing of Na,0-SiO, liquids was calculated. Using the calorimetric enthalpy of mixing and
previously reported data of activity, entropy of mixing of Na,O-SiO, liquids (S,,;) is determined by least
square minimization. Previous works have been calculated Smix by assuming various assumptions for melt
structure or speciation, while our result is simply obtained from experimental data and is independent of any
assumptions. We evaluated previous models by comparing S, by model calculations and our value of S,,;,.
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1. (ZCHIZ

Na,O-SiO, @ik DS HHIWEEII N T A, AT TBI O~/ ~OHEMBZETT VWE & L TEL < B
REINTRY, o2 e—txr ha b —0REEMRIEFEEZERET 27200 % OET VR
EINTWD. 26 DOEROWGE TIEEIK O ECILFEZE L RGO ha v —%k,
HTBMR TR ERET — 2 LA DEL 2 2ICLy, BADT U AL E—RRESNTEX. ito
T, BFond =y 2N =3 EECIEFREICOWTOREIKTT HZ L2250, ET/VOMAOLEL
B E D F LRI SN TE LT, WHAMOH 2B FET VLT — X IERZIZEL LTV 0.
AHFFE TlE Na,0-SiO, ZROffET  Z L E—ZDSCIZ L W HIE L, ERO = X L E—DRIET — 4,
EEAET —4%, SO, HHO U F X A L RBFOMET — % EAEDE, WHRHIEEICH L BT
Na,0-Si0, Rtk Z v —b x>y hu B —DEZFZRIRE LTz, £o, SO R 2 BE#R
DTy b bE—FET VLD HEEHEEL, ETLVOMEEZIT- T2

2. AENEFERIZL D= H L E—DRE

Na,SiO; (NS), NaySi,05 (NS2), NagSisO e (N3S8) D 45 #iti iy & 5K 2> B Ak L 7. NS, NS2 35 L UV N3S8-Si0,
O @ SHLE OFEE DSC & HV T 2°C/min THIE &R A I E LT, BAVEIT Al Ag, Au O EhfEEL
WX VKRIEELT. o 7=mfif20E pre-melting Zh B DHIIEZ 1T - 7214, CHEMEDLEEVE FACT 57— #
NR—Z2ADEERFE XV E—ZHNT, KO 2LV E—%157. KIFRICEZVEONTRAT Y
Ve — (H,,) 138 EZREE TIEBAENEIC L0 JE S 7fi [1] & kel LT 1~5 kJ/mol F2EE K
VA, RO LT, BERON T ADOEMANIET —% [2,3] & H 7 AEBIEE, PR
BEHOCTEHEINDABIKD H,, %, RFFOFEREE L~ L. oA 47 OBRIET —
2 MNT, Hy, Z2RAD L5 icEsfk L.

H,, - Ehi[(Xs,vo,)i _Xm] (hy==271.15, hy= 39915, h,= ~6177.3, hy;= 3920.7, h,= -932.84) (1)
i=2 - -

3. BEEIC ks b E—0RE

ek, Na,O-SiO, RENKIZ DWW TIHIERERENEANCE 22 TEX TE Y, Gibbs-Duhem D BIfFRF
MOEMEDOX T AR N —%F5Z LN TE5. BEWNEICESBKO = 2 Ve —Z i fbE
HZET, BRAET bbb — (S,) ZIRETHZENTES., LLARSEROFERTCT —# 1
Si0,=80 mol% LL T OMAFEHIKIZIR 5D, & 2 CAMFIE Tl SiO, I & Tk fEIkIZ I 1T AL R T v
T N EHEITAEDIIL, (1) ITEBA A A —BIUEERO 5 CELTHE STV 5 225 DIE
BEET — & Off, SiO, fHO U &4 2 X ORIRFIIRAE O E—FH R BARIC DWW THBET L 91T
BN HIEICKY S, Bk, Ao Ly icESIL LT,



S,y = Esi[(XSio e ] (s,= ~1947.0, 5,= 5972.7, 5,= -8320.5, s5= 5468.3, 5,= ~1392.9)  (2)
far’} 2 p)
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4. B

INETCOEENEICES ML TIE, BIRICEIT 5 Na,O JEEINEE &R bizxt L CHRAIRIZ
AL D Z ERHE SN TELR, AHFFET S0, DIRB DI ENLT T AR NX— (RT In age,) %R
HL7zE 2 A, ZTORBEKRTMED SiOFTomol CHHET 5 Z &ENborolo. £io, BRET Y e b —|X
TN AL T SiO, AAEEINT S I2o3 T Si0,=75mol% Tl K Z 7~ L 7= D B C#5 U, Si0,=33.3mol%
TIHKI-5 J/K-mol DEADIE L 7o~ T=.  KRIFFED H,, & S, ZBEMOET AGHEME LI L= 2 A,
WD Z L HHBA LT

(1) Quasi—chemical 7 /v [4] TIX Si0,=33.3mol% ([ZEBW CRLENFLFREA L CRET b B—»n
FINC 72 % & B 2 208, TEEWE OFEE & EHBIfR 2 FEL S 5 72 DIT1X S,y DI ERAFE D AFE G
Flmr b bE—) ZOVWTHRELT, S ZREDADMEICSHELINERH D EINTEZ., K5
TIHER = e E—2RETDHIEMLIL, S, TNHERRENICADIEE 72D Z EBNRENT.
F 72, BIE FACT 72 OB N FT — 4 _X—2 L L CTIALJEH &3 T5 Quasi—chemical €7 /WVIZ XD H,,
%, X (1) OBRIEIC L DM & el U TRHAAIIZ 0~20 kJ/mol FREE/NI W Lo,

(2) Adam-Gibbs &7/ [5] (2 LAUE, SiO,=T0mol% fHITIZFHNT TgllH i HFET Y b B —2)F
AT et/ MEZ /R L, Z ORISR W TREREE DS RIFRIC 22 5 Z E RS TE . L Lans,
AFFETR L= b E—ORREICE S &, TO L RivMNIBR STz

(3) W TIE (NMR, Raman) [6] 12X 0 @iRO/LEE (Q) OBEIAEZHML, ThboHMES
ERELTREZY FrE—%2ROLALND R INTEZ. ZNHDEEARHIETD S, D Z K 1
IR T. Sy 1 Si0,=40-60mol%DHFEFHIZI W TENKE V. 72720, Q) Q,, QZXBITERWVIES
HAMThHHEL, QtQtQ, Qs Qp O 3FMOHAREGZEXIEANFETCOERMBE —FKT 52 LN
ootz

-
o

Figure 1. Entropy of mixing of
liquids referenced to orthosilicate
(33.3 mol% SiO;) and SiO,.
Solid line with error bars (+1.5
J/K-mol) is a value calculated from
compositional variation of S,f,h.x
of the present study. Symbols
represent values calculated using
the data of Q-species taken from
Maekawa et al. (®, glass), Olivier
et al. (O, liquid) and Halter and
Mysen ( O, liquid).  Values
recalculated assuming ideal mixing
of Q*, @ and Q"1 (=Q%+Q'+Q?)
are given by open diamonds. | | | ! ! !
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