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ABSTRACT

This research studied the most suitable synthesis condition of mineral pigments of black spinel, which have a stable chromogenic
characteristic also ata high temperature of 1400°C (it is not currently producedin the country) to meet not only functionality of ceramics

but also an individual’s aesthetic.

It was synthesized by the plastic synthetic method on the basis of basic formation of Fe,0j, Cr,05, Quartz, Kaolin, CoO, MnO,, and
plasticity was made at 1500°C, 1550°C, 1600°C, 1650°C. We researched the most suitable condition of plasticity and composition
which make crystallization of spinel system and chromogenic characteristic close to black in every composition. And for the
experiment of application to Zirconia, after adding synthesized pigments to Zirconia and plasticizing them, we analyzed their color
and property of matters. The most suitable synthesis conditions of mineral pigments of black spinel system require composition of
Fe,053-32.01%, Cr,03-30.47%, Quartz-9.66%, Kaolin-18.53%, Co0-3.71%, Mn0,-5.62% and condition of plasticity kept for 1 h at
1600°C. When we added pigments s;/nthesized in this way to Zirconia with 5 wt% and plasticized them at 1410°C, the result was that
the degree of strength-32.6 kgf/mm”, absorptance-0.108%, luminosity-I.*:37.54, color-a*:1.31, b*:2.61 and their use suited for

artificial jewelry or decoration Zirconia goods.

Key words : Black color, Pigment, Spinel, Zirconia

%, Hekz, WAy
2% epAteIst 2

F

@ ole} A9l

9}]\

H 545 Bl A

5ol Bob A2 e AF

e

thorst
Ak AES 9
27t =3 A%
el olHeS 4
E3] A2ty 2]
A HHEA TheFgk A
oty o) sfte) WA
T2oA] o] FolR]
of Zojael ¢t
ME B BAE oo
Aol Qte g

<3

AA, B8 248 Tz
SR PCE RIS S
olt}. Aleelss] AzEA A
)7 AFLE E3l 1.eoly] 1
o Ay otrg AR 9
g gaolo] SN,

Ashgo] GRRo| T T4 7}

4

o)
-
Al

>4

Nt o

kA
4

2

i<h

TCorresponding author : Byung-Ha Lee
E-mail : Ibh@mju.ac.kr
Tel : +82-31-330-6461 Fax : +82-31-330-6457

-160—

E2% spinel 7E2E FAste a7 AU
o2 Al Azl trE H7eto] AzHof
] W FPHAFNAMY P aFHE T2
5t7] 9el A= spinel +2E Zhe 8T A

SpinelA] ¥-7]<t=.2]
AsE 3 IHES 74
5o 79 A8 £x0 u} AFLer H 424
gajalFolol sl FAFA T AR 471 St
SEAIRE, AR ujellA] ALtElojR T Qe AEES] Y
#0] 1300°C olste] AHE=E vehz glo] e
< o= ste AlE S AF &0 E oFF] b
3, A HE 228 RS REo] £ 2E&3}
Aol 22§ <tFof ok B d7rF 2a3dk AFolr)
ugbAs] B A7 E zirconia®) alumina 5 244
& Aol g 7154 54 2]
¥

el met ox

j

9 FAATIEA
AE R FEAEE FFOEN 2¥ATE 875
S HEWZ S8 Ao d3te R 1400°C o)Al
AME HFTE EAE sk 228 A spinel]
o A ¥4 21E& FPHLA Tk

o -

o:
o

oA V"4
ku o



A28 AR 2 ARl s 161

Table 1. Compositions of Kaolin and Silica Supplied by Hanheung Kaolin Co. and Puyeo Material Co.

(Wt %)
Si0, AlOy Fe,03 MgO Ca0 Na,O K,O P,0; TiO, MnO
Hanheung Kaolin 48.47 33.49 0.52 021 4.17 1.58 045 0.23 0.1 0.01
Pu Yeo Quartz 99.61 0.09 0.03 0.02 0.09 0.04 0.01 - - -
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1400°C ©]7¢8] oM E obg3l wae & 4 9
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Table 2. Compositions of Black Color Spinel Pigment Com-

posites
(Wt %)
Fe,0; Cr,0; Ig‘u;fzo Hlagij‘iﬁ‘g CoO  MnO,
BP 1 285 27.13 166 16.5 33 2
BP2 285 2713 166 16.5 33 -
BP3 285 2713 166 165 - 2
BP4 285 2713 166 - 33 2
BP5 285 2713 - 165 33 2

Mo 4Ysgn. &
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Table 3, Composition of BP 1 by Changes MnO,

(wt %)

Fe,0; Cr0, lg‘u;fzo Hﬁﬁ;”g CoO MnO,
BM | 285 2713 166 16.5 33 2
BM 2 285 27.13 166 16.5 33 3
BM 3 285 2713 166 165 33 4
BM 4 285 27.13 166 165 33 5
BM 5 285 2713 166 16.5 33 6
BM 6 285 27.13 166 16.5 33 7
BM 7 285 2713 166 16.5 33 8

Table 4. Composition of BPM 4 by Changes Pu Yeo Quartz

(wt %)

Fe,0; Cr,0; %‘ua‘r(fzo Hg‘“i;”g CoO  MnO,
BPP | 285 27.13 166 16.5 33 5
BPP 2 285 27.13 146 165 33 5
BPP 3 285 27.13 126 165 33 5
BPP 4 285 2713 106 165 33 5
BPP 5 285 2713 86 165 33 5
BPP 6 285 27.13 66 165 33 5
BPP 7 285 2713 46 16.5 33 5
BPP 8 285 27.13 26 165 33 5
BPP 9 285 27.13 0 165 33 5
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Table 5. Measurement Condition of XRD

Scan range 2 Theta 10°~70°
Scan speed 10 (deg/min)
X-ray target Cu

X-ray voltage & current 30 kV(15mA)
Ab)E JEE 22 ojnsy

700°C~1650°CoNA 2443 A B ARANL Foldly)
Flste] 2GAERE E4 5t 200 mesh ©]skE HWFAIA
FAk. 2Hd B4 XRD(X-Ray Diffractometer, XRD-
7000, Shimadzu, Japan)& AF8-3td A3t om XRDY
B4 27L& Table 59 2tk
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Fig. 1. TG-DTA curve of black color spinel pigment composition.
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Fig. 2. XRD patterns of BP 1 composition at various calci-
nation temperature.
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Fig. 3. XRD patterns of Table 2 compsition calcined at 1600°C.
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Fig. 4. XRD patterns of Table 3 composition added MnO,
2~ 8% calcined at 1600°C.
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Fig. 5. UV analysis of Table 3 composition.
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Fig. 6. XRD patterns of Table 4 composition added quartz
16.6 ~0% calcined at 1600°C.
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Fig. 7. UV analysis of Table 4 composition.
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Fig. 8. UV analysis of compounds that add each composition
5% to ZrO,.

3.2. 2t El ot 22| Zirconialfl X AE

1600°Coll Al E48tAE 75 spinel FEF = 1ERS
3L UV B AAdME HAAAG dEE A€ Table 4
o] 471A] A9 StRE zirconia® AFEEINE A 4AF
gk zirconia®] E4& A AR oA Hdste HAEA
zirconia 2AAFo] TEAA=XE AQslr] 93 A3
olt}. &, Table 4¢] BPP 5~9¥ A2 ZIES 1600°C
2 245t AT ok o)A g #AEke] 325 mesh A
& HBAA FAu ol E 7RI JEAE <R 2
7R (W EAL, 7FE2ARE zirconia®l ZH2; 5 wi%e® A
7hstedl & B3I & disk¥ I barB oz A F
1410°Coll A 1A17F Bt 24T



-8 AN ~xd Qhge) s 165

0.50

0.40

0.30

0.20

Water Asorption Rate (%)

0.10

34

-~ Water Asorption Rate
-~ Bending Strength

33

32

Bending Strength (kaf/mm?)

31

Kawamula Nito BPP 5

30

BPP 6 BPP 7 BPP 8 BPP 9

Fig. 9. Water absorption and bending strength of compounds that add each composition 5% to ZrO,.
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