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The influence of Co and Fe on the color change of diopside crystals
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Abstract This study was conducted to study the influence of Co and Fe on the color of glaze and diopside crystals in
the diopside crystal glaze empirically produced and used by ceramic artists, in case of adding Co;O, and Fe,O;. As a
result, the color of glaze was blue when Co;O, was added to the diopside crystal glaze and the diopside crystals appeared
pastel violet with Co included. When Fe,O; was added to the diopside crystal glaze, the color of glaze appeared brown
and the color of diopside crystals was goldenrod with Fe included. The crystals precipitated on the surface of diopside
consisted of diopside crystals and diopside precursors. With longer retention time, the amount of diopside precursors
decreased and the amount of diopside crystals increased. Also, Co was more easily included by the diopside crystals than
Fe was and crystallizability of dispside was improved in case of including Co. Including Fe lowered peak intensity of
properties and partially dissolved the diopside crystals.

Key words Diopside, Raman, Diopside precursor, SiO, Fe,O;, Co;0,

Co, Fe7} diopside 232 W3l n]x]= o4

B0l o3

PR T Ao, 811, 449-728
(2014 8¢ 21¥ A4

20143 8Y 20 HAISER)

(20143 9 19Y AAEA)

of B A Zo7tEe] APHOE Al ARE-Sl= diopside A7l Co,0,9 Fe,0.5 H7I8IARS H
Co®} Feo] k=) diopside A4 9] Walo] nX]= FLFS A+ O}J—X} stk 2 A3} diopside Akl Co,0,5 9
79 ekl 42 bluedS W)W A AAFS diopside A&l Co7t AL-8EWA] pastel violet®] S w02 diopside
ARGk Fe,0,2 ¥ A9 49 MAL brown S, AR AMAS diopside A Ferb Z&EWA goldenrodd <
w itk 283 diopside 737@%"—} Edo] M&d 7§ -2 diopside 273} diopside precursorZ ©]Fo]4 ATt E3F FXA
Al Zko] AojAel uhet d10ps1de precursor"] o Z diopside 24 FS ZolA T} Diopside ZAolE Ferths Cort o 2
AEH RO, Cort 28 7§ diopside AHYE B FokA 54 peak—4 7Z=7t obxth 28X Feol L&HH S
peak?] =& YWolxWHA diopside 2A 2 FEZOZ oES & 4 A

Nlo o F0

LM E fof, HRbAA e S pRATHI). B8 249 2
%, AR AREE, gole HE

ARfroRe 449 Aol et A UHE Y= & F S
ek A fFepfol AEE 24 =P vl A3E FAHRSE o

Zop foto g Y F gle AWEZR wERfot  fofo] AxH i,
oHlERfrofoln, FHAlE APH= 73@94 27178 71 & MgO Aol gHrElol e Aol 7118 3]. ol&
A Eeto® A BRIEE oA R, diopside A8l WLfEt EEle SAARIR =doly SejHad
o] Aol XZ¥ Fx diopside FF T2 dhtolti4].

"Corresponding author frefel A 2skES ArbsHE, diAE CoOs tiiat
Tel: +82-31-330-6461 bluet]S, FeO= yellowt} brown¥S, NiO= greent

Fax: +82-31-330-6469 ]
E-mail: creditqus@naver.com blue!S-, CuO= green?)2, MnO+= brown % red wine



184 Soo Min Byeon and Byung-Ha Lee

AS gm, o] g M Tt Akskad Z917]elA
AETHS]. F2 ol9f 72 Holgs: AbslEe] A gas
olgste] B2 Le7Hs©] diopside 22l Co,0,
¢ Fe,055 9ol Wekse] &dskrs sk A5&
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Table 1
Chemical composition of raw materials (Wt.%)
SiO, Al O, Fe,0, MgO Ca0O Na,O K,O TiO,
Albite 77.867 12.551 0.021 0.001 0.425 5.196 3.705
Limestone 5.872 1.180 0.353 0.025 48.413 0.345 0.169 2.098
Magnesite 47.6
Table 2
Glaze composition (wt.%)
Sample No. Albite Limestone Magnesite Sample No. Albite Limestone Magnesite
1 80 10 10 9 40 40 20
2 70 20 10 10 60 10 30
3 60 30 10 11 50 20 30
4 50 40 10 12 40 30 30
5 40 50 10 13 50 10 40
6 70 10 20 14 40 20 40
7 60 20 20 15 40 10 50
8 50 30 20
Table 3
Added amount of Co,0, and Fe,O; in the diopside crystal glaze (2)
Additive Additive
Sample Albite  Limestone  Magnesite Sample Albite  Limestone  Magnesite
name Fe,0, Co,0, hame Fe,0, Co;0,
S, 0 0 C, 2
F, 1 (0N 3
F, 2 C, 4
F; 60 20 20 3 C; 60 20 20 5
F, 4 F,C, 1
F, 5 F,C, 2 2
C, 1 F,C, 3
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Fig. 1. Photoes of test samples fired.
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Fig. 2. Result of U.V. analysis of crystal phase within a test sample. S;: No. 7 glaze, F;: No. 7 glaze + Fe,O; 3 wt%, C,: No. 7
glaze + Co,0, 2 wt%, F,C,: No. 7 glaze + Fe,0; 1 wt% + Co,0, 2 wt%, F;C,: No. 7 glaze + Fe,0; 3 wt% + Co,;0, 2 wt%.
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Fig. 3. Result of Raman analysis of crystal phase. S,: No. 7

glaze, F;: No. 7 glaze + Fe,0; 3 wt%, C,: No. 7 glaze + Co,0,

2 wt%, F,C,: No. 7 glaze + Fe,O; 1 wt% + Co;0, 2 wt%, F;C,:
No. 7 glaze + Fe,0; 3 wt% + Co,0, 2 wt%.
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Fig. 4. XRD patterns of glaze. S,: No. 7 glaze, F;: No. 7
glaze + Fe,0; 3 wt%, C,: No. 7 glaze + Co;0, 2 wt%.
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Fig. 6. Raman spectra of glaze from different positions. Crys-
tal Center is for the center position and Crystal Surrounding is
for the peripheral position of the crystal.
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Fig. 7. Optical micrograph of diopside crystal (x50).
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Fig. 8. Variation of the amount of precursor depending on the
change of holding time.
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Fig. 9. Raman spectra of a glaze without diopside. Sy(B): No.
7 glaze, Fy(B): No. 7 glaze + Fe,0; 3 wt%, C,(B): No. 7 glaze +
Co;0, 2 wt%.
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Fig. 10. XRD patterns of glaze without diopside. Sy(B): No. 7
glaze, Fy(B): No. 7 glaze + Fe,0; 3 wt%, C,(B): No. 7 glaze +
Co;0, 2 wt%.
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