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ABSTRACT

To ohserve the influence of tetrahedral and octahedral preference of cations of Ni#+ Ti* upon the for-
mation and the calor development of the MgO-SnQz spinel containing Ni2~ and Ti** ions, the gradual
substitution of Ni%™ lons for Mgt icns and of Ti** icms fer So*t ions of the spinel in NiG-MgO-8n0x-TiCs
system was carricd out.

On samples prepared by calcining the oxide and basic certonate mixtures at 1200°C for 1.5 hour the
X-ray analysis, measurement of reflectance and the test of their stability as a glaze pigment were also carried
aut.

The results are summarized as follows.

13 As increasing the amounts of Ni** ions in the aNiC- (2—2)MgQ-SnO; system, spinel was not formed
easily, and the mixed-spinel was formed in NiO-MgQ-5n0: of =1 but the spinels was not formed com-
pletely in the range of 2>>1.5

2) The spinels was not more formed in NiQ-MgO-TiOs system than NiO-Mg0-3n0; system. Thereforc,
Ti% ions have strong octzhedral preference than Sn** 1ons.

The color changed the vellow region little. The mized-spinel or non-spinel was formed easily NiO-TiOs,
MgO - Ti0s of ilimenite type as the gradua! substitution of T ions for Snét ions.

3} The results of glaze test,

The color changed from white through graish hrown to brown as the gradual substitution of Ni** jons
tor Mg?t lons in ealcium-zine glaze and calcium glaze, and from white through light vellowish beige to
dull beige in tile glaze. Also, the color did not change gensrally as the gradual substitution of Titt 1oms
for Sndt lons in NiO-MgO-5n0;-TiOz system.
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Table. 1 Spine! solid selution in NiO-MgO-Sn0g-Ti0; system.
No. Composition lz‘td(mp) Pe(9;) } Y (0% 1 Color |
|
1 | 2Mg0-Sa0, ' \ \ white 5
2 2M g 0. 880z 0. 2Ti0: ‘ white 5
3 2Mg( 0. 55005+ 0. 5TiO: l . white S
4 2MgO- (. 28002- 0. 8T1i0: towhite S
5 2Mg0-Ti0y white S
6 © 0.5MNi0-15Mg0-Sn0; 520 | 41| o92.75 Lght bluish gres S
7 0. ENiO - 1. 5MgO- 0. 85n0s-0. 2Ti0s| 540 6.8 6. 57 light luish green 5
8 0.5Ni0- 1. 5Me0-0. 5500y 0. 5Ti0s|  554. § 13.8|  77.13 light bluish green 5
9 | 0.5NiO-1.5MgO-0.25n0z-0.8Ti0s| 562.8)  21.6 7332 light bluish green s |
10 0. 5Ni0- 1. Mg - TiO, 570. 3 32,8 70.00 lizht vcllowish green 57
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Nao. Composition \Zd(m;z) l Pe(%) ‘ Y (%) | Color
11 | MNiQ-MgO-5n0, 536. 2 9.2| 7555 light blush green s’
12 NiQ-Mg(-0, 8500.-0. 2Ti0, 545. ¢ i4.0] &Z. 73| light bluish green 3
13 NiQ-MgQ-0.550C;-0. 5Ti0; 522.1 8.1 62.25 light bluish green 5
14 NiQ -MgQ- (. 28002-0. 8Ti0s 565. 0 32.3 5114 light vellowish grecn &
13 NiQ-MgO-Ti0, 572. 8 £2.31 B3 5~’_Lf light yellowish green X 5‘
16 1 1L.EMID-0. aMgO-Enly £61. 6 95.1| 7380 lighc yellowish green X
17 1. 5NIO-0. ligC- 0. 8500 0. 2TH04  B53.6 32.4| 4440 green X
18 L 5BRO-0, 8Mg0-0. 550C--0. 5T10:] 569, 7 46,4 40,90 vellowish green e
16 ¢ L GMO-0. 5MgD- 0. 2520,.0. 8110 572.3 53.8 39,14 vellowish green b
20 1. 5Ni0- 0. 5igQ- T, . 5736 54.0| 3895 dull yellowish groen X
|
2l | 2MNGO-Sn0; | 560.4 28.8 4158 green %
22 INiIC- Q. 85n0;-0. 2110, , 505.6 42. 8/ 37.73| sreen X
23 INID- 0, 65000, HT1O: | 5622 53.9 11, 48 vellow grzen bt
24 | 2M10-0.2520;-0. 8TiOy i 57090 6L.2  97.16 vellow green X
25 ¢ 2Mi0-TiO, ‘ 5582.4 59. 5‘ 3l 14| brown X
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Table. 3 Results of the colored glaze test.

, Na. l Composition l G-1 G-2 wall tile

1 2MgzQ. 500y white dull white | white

2 SMgQ- 0. 8500;- 0. 2T30, white dull white white

3 Mg 0. 53005 0. BTIO: light gray light aray white

4 I 2Mg0- 0. 25a0,-0. 8Ti0; light gray light gray white

o 2Ma Q. TiOy light gray light gray white
6 * . 5Ni0-1. sMgD-Sn0s graish brown graish brown light vellowish beige
7 0. 5Ni0-1. 5MgO 0. 85n0;-0. 2Ti0s | graish brown graish brown light veilowish beige
& | 0.5NiD-15Mg0-0.5500,-0. 5Ti0; | grawsh brown light dull brown light vellowish Teige
@ 0, SNICH-1. 5Mg O 0. 25u0,-0. 8Ti0g | graish brown light dull brown light yellowish beige

10 Q. 5NIO- 1. 5Mg0 - TiOa light brown light dull brown light yellowish baige

11 MNiD-MgO-5n0; dull brown light green beige

12 N1Q-Mgl- 0. L8a(-0. 2TiC; dull brown light brown beige

| 13 NiD-MgO- 0. 53nC5-0. 5Ti0, dull brown light brown beige

14 HiQ-MgQ-0. 25002 0. 8Ti0; dull brown light brown baige

15 MNi0-MgO-Ti0, dull brown light brown beige

16 1. 5NiO- 0. 5MgD-SnDy dull dzep green graish brown light dull beige

17 1. GNiO- 0, 5Mg0-0. 8300+ 0. 2TiD: | desp brown light graish brown | light dull Leige

18 1. 5NI0-0. 5MeO- 0. 5800;-0. 5Ti0s | deep brown light graish brown | light dull heige

18 1. 5INiC- 0. 5MgQ-0. 25002 0. 8T10z | deep brown light graish brown | light dull beige

20 1. BNiQ-0. 5MeQ-TiC: deep brown light graish brown | lght dull beige

21 aN1G-Sng ‘ dull greenish brown | dull brown dull beige

22 AMIC-0, 85n05- 0. 2T102 duil greanish brown | dull brown dull beige

23 2INi0- 0. 58n0y-0. 5Ti0, l} deep greenish brown) dull brown dull beige

24 INIO-0. 25a02-0, 8TiD: ! deep greenish brown| light dull brown dull beige

2 ANiO-TiO, ; deep greenish hmwni light dull brown ] dull beige
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