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ABSTRACT

Synthesis of spinel pigment on Zn0—Fe, 0, system. The object of this research is the synthesis of new spinel
pigments on the basic of ZnO—Fe,0; system which was substituted by MpO—Fe,0, by MgO—-ALO,.

This research was progressed by measuring the X —ray diffraction and the reflectances of the substitued
Zn0—Fe0, group . Whick was obtained by sintering at the temperature of 1,000°C, 1,007, 1,200T and 1,
250C and them by regrinding.

In order to coloring test, here basic compositions of Barium glaze, Zinc glaze, Lime glaze, Lead glaze and
Tale glaze used in this experiment are obtained from the ceramic work. Adding synthetic stains in these basic
glazes with 3%, mixing and glazing on the specimen. The specimens was fired at 1, 2807 in reducing and
oxidizing atmosphere in the gas kiln,
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The results of the research as follow,

1. Many kinds of spinel pigment was produced on Zn0—Fe, 05 system Lhat is to say, not always only spinel.

2. Spinel peak was cbserved strongly on the 7n0—TFe.0), system with substituting by MgO—Fe,0; and

MaO— ALO, group(the ratio of Mg0, AlLO, being increased, observed more strongly) .

3. The most effeclive temperature ranges was 1, 2007 ~1,2507C.
4. The color of spinel pigmenis on this system was observed by "slable YR

5. It was vellow red in oxidizing and green in reducing almesphere on the coloring test.
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Table 1. Composition of Zn0 - MgQ - Fey0; + Al:O,

Oxide Zn0 Mg Fe, 0, ALO,

Sample No. mole mole mole mole
1 1 1
2 077 0.23 1
3 0.7 0.2 0.7 0.3
4 0 53 045 1
5 0.5 0.5 a7 0.3
6 0.47 053 0.47 0.53
7 0.36 (.64 1
8 0.33 0 67 0.72 0.28
9 0.3 0.7 049 091
10 g 28 0.72 0.28 0.72
11 0.17 0.83 1
12 0.16 0.84 073 0.27
13 015 0 85 0.5 05
14 014 (.86 0.3 07
15 0.13 0 &7 013 0.87
16 1 1
17 0.74 0.26
18 0.52 0.48
19 032 [r.68
20 015 0.8
21 1 1
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Table 3. Batch of Specimen.

Raw materials Wt(%)
China Clay 30
Hadong Kaolin 30
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Kimchun Quartz 17
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{mole ratio)

Oxide ) w0 1 a0 | Mg0 | PO | Ra0 | zn0 ALO, | S0,

Base glaze
Barium Glaze 0.4 0.16 .44 0.8 5.1
Talc Glaze 9.22 02 0.57 0.58 3.61
Lead Glaze 0.23 .63 014 0.71 3.93
Zinc Glaze 0.16 018 0 67 0,28 3.80
Lime Glaze 0.27 073 9.58 4.96
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S%In;ple Composition X » 2 (;; ) (g/:) Aa(mg) | Celors
T Zn0—Fe, 0, 0 3751 | 0 344 0.2809 8.82 24.40 589.8 | 5.0 YR
@ 0.77 Zn0 - 0.23 MgO—Fe,0, 0.3913 | 0.3454 | 0.2633 9.9% 30.38 593 25YR
@ 0 55Zn0 « .45 MgO—Fe.0, 0.4089 | 0.3423 | 0.2488 8.0% 32.91 5496 2.5YR
)] 0.36 Zn0 « 0,64 MgO—Fe(O; 0 4165 | 0.3448 | 0.2387 8 76 35.73 595 2.5YR
b 0.17 Zn0 - .83 MgO—Fe, 0, 0.4377 | 0 3533 | 0 209 11 69 43.57 594.5 | 2.5YR
b MgO—Fe,0, 0.4462 | 0 3574 | 0.1964 | 12 01 47,13 593.7 | 25YR

Table 5. Colors of MgO—Fe,0,—ALO, System.

Saﬁléple Cowmpostion x g 2 (;é) (g/:) Aa(mg) | Colors
b MgO « Fe,0, 0.4462 | 0.3574 | 0.1964 | 12 01 47.13 593.7 | 25YR
i) MgO—0 74 Fe,0, - 0.26 ALO, 0.4374 | 0.3703 | 01923 | 18 8 43 79 589.4 | h.OYR
iE] Mg(—0.52 Fe,05 - 0,48 ALO, 0.412 03802 | 0.2078 | 33.83 44,44 o84.2 | 7.5YR
it} MgO—0.32 Fe; 0, - 0,48 ALO, 04049 | 0.3793 | 0.2168 | 36.1Z 42.63 h83 2 1 7.5 YR
0} Mg(Q—0.15 Fe;0, - 0.85 ALO, 0.3726 | 0 366 | 0 2614 | 50.8 36.09 H80.9 YR
&n Me(O—ALO, 0.3133 | 0.3204 | 0.3663 | 92.18 1.62 572.2 | White

Table 6, Colors of Zn0—MgO—Fe,0,— AL, System

S:il\lnz’p?le Composition - % v 2z (;50) (EO/){?) Aafmg) | Colors

o) Zn(—Fe,0, 0.3751 | 0 344 0.2809 §.82 24.40 589.8 | 5.0 YR
0 7Zn0 - 0.3 MgO— , )

)] 8 7FesDs - 0.3 ALD, 0.4199 4 0.3669 | 0.2192 | 15 63 40 60 790.6 | K O0YR

o 0 47700 - 0,53 MgO— o = .

@ 04T Fo0, 50 53 ALO, | 94313 | 0.3782 | 0.1875 | 22 68 | 50 587.2 | 5.OYR

, 0.28Zn0 - 0 72 MgO— . -

© s et ) 7 ALO, | 04044 | 03751 | 02199 | 3196 | 41.05 | 5838 | 75YR
0.13Zn0 - 0,87 Mgh— o o ; .

B D 1s Fa, 50 87 ALO, | 03728 | 03681 | 0.2691 | 53 24 | 30.19 | 580.4 | LOYR

) Mg( + AlO, 0 3133 | 0.3204 [ 0.3663 | 92.18 1.61 572 2 | White
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Table 7. Colors of Zn0—MgO—Fe,0,— Al O, System.

S?\;"éple Composition i ¥ z ( ;;) (g;) Asfmy) | Colors
® | 190 45M0- o, 0.443 | 0.3692 | 0.1878 | 16.30 | 49.55 | 590.6 | 5.0¥R
03320 0 BTMEO. o, | 04387 | 09701 | 01912 | 1704 | 48.49 | B%0 | 5OYR
g | WO 0TMEOS Lo, | L4218 | 0.375% | 0.2033 | 3501 | 45.93 | 8862 |5.0VR
o | 0I6ZO-0EMEO- o Lo |07 | 018z | 1851 | 4935 | 6895 |5 0TR
o | MBEOLEMQS 0.4349 | 0.3843 | 0.1808 | 25.58 | 5172 | 585.6 [ 75YR
@ | VUm0 LEMEO 0.4321 | 0.383 | 01848 | 2649 | 50 | 5864 | 75YR
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