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Abstract Electric arc furnace dust (EAFD), which is a dust waste generated in the steel manufacturing process, contains
heavy metals. Recently, researches of recycling a large amount of valuable metals such as zinc and iron in EAFD are
being actively carried out. In this study, EAFD is used as a substitute for cobalt in blue ceramic pigments without any
pretreatment. Then, the synthesized blue ceramic pigment using EAFD was micronized and formulated as a ceramic ink for
inkjet printer. The particle size distribution, crystal structure and color characteristics during the micronization process were
investigated for the development of ceramic ink. Co,,sZn(EAFD),,sAl,0, ceramic pigments showed excellent blue coloric
properties and monomodal distribution through micronization process. The average particle size of Cog,;sZn(EAFD)y,sALL0O,
ceramic pigments after 3 hours of milling was 0.271 pm, which is smaller than 0.303 um, which is the average particle size
of CoALO, ceramic pigments without EAFD after 5 hours of milling. Especially, it was confirmed that CoyssZn(EAFD),sALO,
ceramic pigments showed a color difference (AE',) value of 5.67, which smaller than AE’, value of CoALO, during
micronization. These results show that EAFD can be used as a raw material for a blue ceramic pigment by replacing
expensive cobalt without any pretreatment.
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Table 1

ICP result of electric arc furnace dust
Composition ppm Composition ppm
Sio, 18,300 ZnO 48,000
Al O, 5,080 K,O 1,250
Fe, 0, 9,680 Na,O 1,100
MgO 1,190 PbO 460
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Fig. 1. (a) XRD pattern (@: ZnO, Q: SiO,, ®: Quartz, SiO,,
@ : Fe,0,) and (b) FE-SEM image of Electric arc furnace dust.
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Fig. 2. Co,_Zn(EAFD).Al,O, ceramic pigments synthesized by solid state reaction method (X =0, 0.25, 0.5, 0.75).
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Table 2
CIE L*a*b* colourimetric parameters of Co,_Zn(EAFD).Al,O,

ceramic pigments (X =0, 0.25, 0.5, 0.75)

L* a* b*
X=0 26.6 =53 -27.5
X=025 233 -0.9 -28.6
X=05 24.5 -9.9 —-20.0
X=0.75 27.8 -12.7 -20.0
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Fig. 3. FE-SEM images of micronized Co,  Zn(EAFD) Al O, ceramic pigments: (a) X =0, (b) X =0.25.
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Fig. 4. (a) Granulometric curves and (b) particle size percentile of micronized Co,  Zn(EAFD) AlL,O, ceramic pigments (X =0, 0.25).
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Fig. 5. Particle size selection of micronized Co,_Zn(EAFD),Al,O,
ceramic pigments (X =0, 0.25) as function of milling time.
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2y RS AL, B EY 3A4S B8 Y
s} HAAelM o] AR F @ B4 Hslol oigh A4
sHTt 712 A Algbg QEERl CoALOLNA 2171e]
FLE(Coys Aol b e ol (Zn) ez
ABIF L™, Co, Zn(EAFD) ALOX =0, 0.25, 0.5, 0.75)
ZAol X=02F X=0.2504 7P 953 A 2
< Ueil= RS ikt HA o] s gk
V] 23X =0, 0250 tigk 28 FHS 1&si e
o, AFERe] H7EEA] 22 CoALO(X=0) UE=
Hx 3.982 ume] Ft Y=ol 5AZF 015 0.303 pm
2 7P 2 d=rt ERIFAT o] oA Pr=Tt
g (monodal) FXo|A ©]F (bimodal) X2 W3} &
SAZE 9E) 38 Folle vl WY BxE Holasl
Hhdol A|7HE710] H7HE Co,psZn(EAFD),,sALO (X =
0.25) StE+&= %71 2.050 um Ha Y=ollA =EF 3A17H
o] 7PF W& 4wl 0271 umE Hold, Y=
Ee U ol o] A FEE Kot} WUe] 3
HEHEA g FA FeE Wslehs Zlo] FlEUnh
o)A Y A7HERIo] H7E Mg s diide= &
2 W Ak Y= mgo] dgEE Ul 2 98
2 AR AFELC] A~ nme] A FHE 2
oun o]Z 2l (o, Zn(EAFD),,sALO(X = 0.25)
IE7F WY R FAE] WEeR ATEUTh
Co,_ Zn(EAFD) ALLO,(X =0, 0.25) A2t} ¢kRol| tialo]
7P e IEE Zhe 2791 SAIE 3AIZE WUE o) %
o XRD ¥ ZAolre 387twe] 7haet WiEe]
7k FEAEIA T, 299 329 CoALO, 30| o
A3 AFEE T, 2L Fe] FAAS FEEA] &t &=
sk gy Ase] W Wslo|X= Co, Zn(EAFD),ALO,
(X=0, 025014 Z+7+ AE', 7} 7.24¢} 5.672 ZAHA

i

o, Aol A AHER H7F Al tg= U 2
PE(0.271 pm)E F]HSESNE Batal, ¥9Y ¥
A Azke] ZFAaGAIZHE whet o e A BAS
Zh= 202 IRIFT o] A2 NE B3H7E
A AFERES ofmgt AAE] A glo] arte] ILE
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£ thAste] FA ALl ARt g dEE AR
T Aths 2l Slskith

A 2

2 ATE AR RN AYEke A=A}
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