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Abstract Cobalt duminate (CoAl,Q,) is a highly stable pigment with excellent resistance to light, weather, etc., which has
resulted in widespread use as a ceramic pigment. Due to the unique optical characteristics, CoAl,O, is generaly used as a
coloring agent to decorate porcelain products, glass, paints and plastics. Here, CoAl,O, pigments were synthesized by
polymerized complex method and solid state reaction. Then CoAl,O, pigment were grinded using the attrition milling with
1 mm size zirconia ball for 3 hours. The attrition milling process was performed at the constant speed of 800 rpm and ball
to powder weight ratio (BPR) was 100 : 1. The characteristics of synthesized pigment were analyzed by X-ray diffraction
(XRD), field emission scanning electron microscopy (FE-SEM), transmission electron microscopy (TEM), particle size
anayser (PSA) and CIE L*a&*b*. The XRD patterns of CoAl,O, show single phase spinel structure. The particle size of
CoAl,O, measured by FE-SEM, TEM and PSA andysis was in the range of 100~200 nm. The blue color of obtained
CoAl,O, pigments could be confirmed through CIE L*a*b* measurement.
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Fig. 1. The experimental procedure of CoAl,O, synthesis using
the polymerized complex method.
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Fig. 2. The experimental procedure of CoAl,O, synthesis using
the solid state reaction.

ATH14, 15]. Fig. 2= 37353 23k CoAlLO,
A etse] 9 A S

oj¢} o] HAF Az
CoAlLO, 77] UAEE YIA =YL 200 W] AA+
718 7HE U 7] ¢ekEE 9E7] 9§ oEglA
Y(KMD-1S, I#H AN E)S o]&ated YA} miAlsl &
e A3t SELALLS &7 31 (impeller)
o] B3} S wnk AY|ES sl B3 & Ale], &34
A7) FAY, 23 B3 2 W 7F mpEe) ¢
g Ad=o)] os] wWylo] o]Folxitt. Fig. 3 o]Eg
A (attrition milling)e] NS Jepd Aot 9
g 380e A% 1mme] A= o} -8 o] 833,
BPR(Ball to Powder Ratio)= 100:1¢] Ao = ot
=3 3 3NZF B A EHES JYsid 99 &
50 meshd] A= B3 13} #F/3HaL, 325 mesh A& ©|
g3l 242 IEE HET & Axsl] FHEHo=
A Ve 5] IRE A

1—1:1434. _7__)\1-‘1—/?]%4 oZ

o oo
hig

I, o

—

A TN
ALy L=

[t HH® oo s B2 08"
®*0 of o e O
° 0 ‘Water
O o® Qe S
e ® ofo [———|
CoAl,O4 O o

Fig. 3. Schematic drawing of the attrition milling process.
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Fig. 4. (8 SEM image, (b) XRD spectra, (c) optical image and (d) CIE L*a*b* result of CoAl,O, blue pigment synthesized by the
polymerized complex method.
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Fig. 5. (8 SEM image, (b) XRD spectra, (c) optical image and (d) CIE L*a*b* result of CoAl,O, blue pigment synthesized by the
solid dtate reaction.
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Fig. 6. SEM images of CoAl,O, blue pigments prepared by the polymerized complex method after the attrition milling for (a) Oh,
(b) 1h, (c) 2h, (d) 3h, (e) 4h, (f) 5h. Inset shows the particle size distribution.
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Fig. 8. Mean particle size analysis of CoAl,O, blue pigment prepareds by (a) the polymerized complex method, (b) the solid state
reaction with the different attrition milling time.
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Fig. 9. SEM images of CoAl,O, blue pigments prepared by (a) the polymerized complex method and (b) the solid State reaction
dfter attrition milling for 3 h.

Fig. 10. TEM images of CoAl,O, blue pigments prepared by (a) the polymerized complex method and (b) the solid state reaction
after attrition milling for 3 h.
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Fig. 13. Optical images of CoAl,O, blue pigments prepared by the polymerized complex method (8) before and (b) &fter the attrition
milling for 3 h.

Fig. 14. Opticd images of CoAl,O, blue pigments prepared by the solid state reaction (a) before and (b) after the attrition milling
for 3h.
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