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Analysis of Mg*" Ions in Vitreous Silicate.

Sumihiko KURITA*, Kenji MORINAGA

The chemical shift of MgKa has been measured to find out the behavior of Mg®* ion in oxide glass by using

a high resolution X-ray fluorescence spectrometer.

The chemical shift was shown to be related with tpe ox-

ygen coordination number of Mg®>* jon by measuring the MgKas of some compounds whose structures were

krown.

From the above relation the oxygen coordination number of Mg®* ion in oxide glasses was estimated.

There was a linear relation between the chemical shift of MgKe and the optical basicity of the glasses. The

chemical shift was varied with the ratio of {basic oxide)/MgO.

It was considered that the oxygen coordination

number of Mg®* ion in oxide glasses was controlled by the basicity of the system and the ratio of (basic oxide)

24

/MgO.  Namely, the portion of Mg

basicity of the system and the ratio of (basic oxide) /MgO.

ion coordinated by four oxygen atoms increased with increasing of the

The viscosity of Na20-Si02-MgQO system melt was

also discussed in terms of the oxygen coordination number of Mg®* ion estimated by the chemical shift of MgKa

of glasses.
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Table 1. Conditions for the measurement of
chemical shift.
X-ray tube Cr
voltage 50kV
current 40mA
Analyzing crystal ADP 2cry.
(2d=10.648A)
Detector PR gas,
proportional
counter
Step scan 0.001° or
0.005°
Storing time 20, 40, 80, 100 or
200sec/step
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The chemical shift of MgK. in compounds and glasses (standard: MgO).
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6 Fig. 4 Relation between the chemical shift of MgKa
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-
N %, 4Li20 - 6SiOz, SrO - Si0Oz, CaO - Si0z B X O
Na20 - Ca0 - 2Si0z 2 10mol % MgO Z iR L 724 7
-02 Yt A TR AL & ARALO PO E I LS 7 b

1.8 20 2.2
Mg-0 distance/ 10™m

Fig. 3 Relation between the chemical shift of MgKa
and Mg-O distance.
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Fig. 5 The chemical shift of MgK. in R:O0 (R=1Li,
Na, K) -Si02-MgO glasses (SiOz=60mol % ).
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Fig. 7 [so-viscosity coefficient lines of Na20-SiO2-M-
g0 melts at 1623 K.
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Fig. 8 The distribution of @ (Mg** (4)/T. Mg ratio)
in Na20-Si0:2-MgO system.
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Fig. 9 The calculation of [SiO2] + « [MgO] ([ 1:
mol%) in Na20-Si02-MgO system.

TRRKOREE b RN EICH 5 Mg OFFLE
REZDBIELIZKNFHT A ENTEL., EELN
STARMAORE L RIE Lz & 2RI, BERIMNER
INAXZ P VOER, SRS+~ 2K T 2 Mg
DIEEIZD>WT, ¥ AR+ OESENEWEE
THLEEITr A BB 4 > OEHEETICHEA
AEh, TABBRAACOESENETE &b I2HEE
WEOKBIHMY L THET AL I LD LEELE
A, REFRO MgKe DWEHR D S 1E Mg®* »EH
HBEOLD L) ZABICHFETAPII2WTHETS
ZEWRTELEDM oS LHLATTAHD MgKe Ol
EA HEENEM D Mg & ABRM O Mg DEE&D



TR

MK E®AETETEHBRE

HEI0% H£45 — 361 —

57 % Fig. 8 DX IRET 2 &, BADORE
B3N TELTEHS Fig. 8 DHHORER
RELDDEEZEZONDS.

V. #& B

BT T A0 MgKe DILEL 7 b % ZHES
TR s A XA MEBICIVMEL, MELs M
MOEZFELEYH O MgKa DILES 7 b eaflL %
VOB Y 7 2D Mg OBREMEOE{LIC2
WTHRRT L 72, &GO MgK. D BEIE D 51bs
¥ 7 Mid Mg*t OFEERMBICERYSH B I EERL
7. AT Ao Mg*t OBEERERMGENS RO
AR L GEEMRREY) /MO Dbz X Y XE &1
FNOHHMRKREL 2D E M BBENRMOTES &
BLDEEZ . 8512 Na20 -Si0:-Mg0 FRiz2 T
A5 AD MgKe DILFES 7 M HHRD 72 Mg®t O
FERMKROELA S FRBEDORE DML % 3
TAHIENTE.

& £ X ®

1) ARIES, HARR WM BREEHEAH, 41
(1977), 1047.

2) MRER, BREEEX, FHAER, M0 BXLES
£k, 42 (1978), 617.

3) 7T T oyRY I HFAOE, B #@EHR, (1974),
p. 166, 239. -

4) ibEGAZE, HILEE, KFEFEN, FkER, 91y 88
BAREREFEARE, 47 (1983), 1063.

5) C. G. Dodd and G. L. Glen: J. Appl. Phys., 39 (1968),

5377.

6) H. Kawazoe, H. Kokumai, T. Kanazawa and Y. Gohshi: J.

Phys. Chem. Solids, 42 (1981), 579.

7) S. Fukushima, A. lida, Y. Gohshi and K. Fujima: Spec-

trochim. Acta, 39B (1984), 77.

8) Ml R— : HEEER L, fued, (1978), p. 66,

86, 182.

9) WLE—, WLFETF HEERLEL HKTed

(1973), p. 127, 152.

10) Bragg and Claringbull: The crystalline state vol IV, Crys-
tal structure of minerals, G. Bell & Sons Ltd. (1965) p. 173,
229.

11) Y. Takeuchi: Acta Cryst.,, 5 (1952), 574.

12) S. V. Berger: Acta Chem. Scandinavica, 3 (1949), 660.

13) D. E. Day: Nature, 16 (1963), 649.

14) G. W. Brindley and H. A. Mckinstry: J]. Amer. Ceram. Soc.,
44 (1961), 506.

15) R. Wardle and G. W. Brindley: Amer. Mineral., 56 (1971)
2123.

16) C. D. Yin, M. Okuno, H. Morikawa and F. Marumo: J.
Non-Crystalline Solids, 55 (1983), 131.

17) T. Kanazawa: ibid, 52 (1982), 187.

18) J. A. Duffy and M. D. Ingram: ibid, 21 (1976), 373.

19) S. Sumita, Y. Matsumoto, K. Morinaga and T. Yanagase:
Trans. Japan Inst. Metals, 23 (1982), 360. )

20) AR, HZBEIEEX, U5 BAEEFRE, 39
(1975), 1312, 40 (1976), 480. : AHEE, =% K,
TR, M1y 0 B REBFEREE, 44 (1980), 94.



