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Measurement Technique of Solubility of Metal Oxides in Melts for Controlling the Solid-liquid
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Abstract

To control the solubility behavior of metal oxides in melts which is one of the solid-liquid interface
reactions at high temperature, this study is aimed at establishing the measurement technique of
the solubility of metal oxides to binary Na,B,0.-B,0, melt focused on the basicity. The basicity
sensor using the solid electrolytes was employed. The correlation between the basicity and the
solubility of the metal oxides in the melt was revealed by the measurement technique. From the
solubility dependence on the melt basicity, both the quantitative assessment of the solubility of the
metal oxides and the estimate of the dissolution reactions of the metal oxides were allowed.
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Schematic representation of the basicity sensor
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Salt compositions used for the basicity measurement
Sample No. Na,B,0, B,0,
1 100 0
2 80 20
3 50 50
4 30 70
5 10 90
(in mass%)
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Literature' data were superimposed.
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Specimen appearance after immersion in the fused
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(a) Pure Fe specimen (immersion time: 0.3 ks)

(b) Pure Fe specimen (immersion time: 0.6 ks)
(c) Pure Cr specimen (immersion time: 0.6 ks)

BENRTLKDIENER L kdpolzbEZL N5, T2,
L Fe BB R 5 102 JRIT Y 7 V& R (X B A LA ) O T il
WIS X D RPTER L MM~ T > T =R RSN 2 15
ERIZLTCVREEZLND Y, INHDOZ ENDL, AR
FEOWERER L D HPIL 72 Na,0-B,0, RIERIED Fe,0, &
Cr,0, DIEMEEDR/NEIRIZ L TH B &ML 720

5. &
Na,B,0,-B,0, Rt & K12, I £ 4 — % ]

27477
L 72 FA L IR BE e Bt 2 AL L 720 E72, 7T 2
TETNOBMANZ X YIRS T 2 BRALERES L O
FRALY I SOSOHETE DT REL 7 720 UFIZREMZ 7R
To
(1) %l Na,SO, DIFIEEERMEIZH Oz ¥ —%
Na,B,0,-B,0, AABIE OGN E I EH L, KB
BCF, 173K THREEEREATREE 72 - 720
(2) Na,B,0.-B,0, & Rt} 3 25 FE 75 10~13 D #iPH T,
Fe,0, DIEREED )77 Cr,0, DEMRE & ) #)—Hik S
ZEbhol,

il

(3) SHALPE AT 12~145 OHFPHTI1L, HEEFEEABRMEM T
Fe,0, Cr,0, & bIZEMENMMKT LIce 79237
ETFNVOBAN LY, FIERALY) O R RS 3 3E 2
FRIZHE S &I L 720

(4) SEFEPEREDSERSE T ORI B IREB OZ DT O
HIRICEHATH S Z EATRENT,

SRR
) [ mimEE o S I L. . a7 7
> 5 —, 2007
2) HOAK— 32 £THDH. 50 (1), 27(2011)
3) MR miREE O, W B, 77 w2 > 4 —,
1998
4) Dufty, J. A. et al.: J. Non-Crysta. Solids. 21, 373 (1976)
5) Rapp, R. A. et al.: JOM. Decenmber, 47 (1994)
6) EAmA (T 1 FMWPEFHERS. 15 (1), 16 (2002)
7) RIEMF - BBy, 38, 608 (1989)
8) IR 124 BHARGIESEE 47 (9), 736 (1983)
9) AMGESCE 132 - kS, 71(7), 815 (1985)
10) Abdelouhab, S. et al.: J. Non-Crystalline Solids. 354, 3001 (2008)
11) Kim, W. S. et al.: Thermochimica Acta. 414, 191 (2004)
12) Itoh, H. et al.: J. Chem. Soc. Faraday Trans. 1. 80, 473 (1984)
13) MRS - T H. 34(1), 65(1995)
14) Rus, J. et al.: J. Mater. Sci. Lett. 4, 558 (1985)
15) Wang, J. et al.: J. Wuhan Univ. Technology Mater. Sci. Ed. 26,
1137 (2011)
16) TUEBERER 132> 1 BASEESEE. 78 (10), 395(2014)
17) Shores, D. A. et al.: J. Appl. Electrochem. 10, 275 (1980)
18) Mittal, S. et al.: J. Electrochem. Soc. 134, 244 (1987)
19) Chase, M. W. et al.: JANAF Thermochemical Tables. 3rd Ed.
American Chemical Society, 1986
20) Levin, E.M. et al.: Phase Diagrams for Ceramists 1975
Supplement. 1st Ed. Ohio, The American Ceramic Society, 1975

TIsFERES Ryutaro TOKI
SemE AT gERT A Y T Y —WF7EH
f WrgeE
i FEJd IR RIS Tk T 1-8 T 660-0891

+H#H Takashi DOI
IR TERT  EfE X ¥ T U — T
TEpize e - (C5)

d b

#roH 8 fE 4 F #it 4045 (2016)

KIFME  Nobuo OTSUKA
HEfEerr /ay— )
JEIFESERT  H (15

=YY



