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Abstract Co-(0.8wt%) and Ce-(0.4 wt%) doped cubic zirconia (ZrO,: 2O3 80:20, 70:30, 60:40, 50:50wt%) single
crystals grown by a skull melting method were heat-treated in N, at 1000°C for 5hrs. The orange, yellowish brown and
brown colored as-grown single crystals were changed into either brownish red, yellow and green color after the heat
treatment. Before and after the heat treatment, the YSZ (yttria-stabilized zirconia) single crystals were cut for wafer form
(06.5mm x t2 mmg The optical and structura propern&s were exammed by UV-VIS spectrophotometer and X-ray diffraction.
Absorption by Ce”(Fyy, 72(4f) — *T(5d"), Co™(‘A('F) — *Ty('P) or *Ty(*P)) and Co™, change of ionization energy and lattice
parameter were confirmed.

Key words YSZ, Ce”, Co™, Co™, lonization energy, Lattice parameter

Zro2}t Y,0, ZAn)el wE Co2} Ce X7} FIR|23Y ok (YSZ) THEA ] 33
e 9 Fx5 £4

220, waigr, Mz’
A sk BATEES, UF, 520714

*
2
i)

JPAtol st A D ey}, A&, 110-776
(20123 3¢ 84 )

(20124 49 4 AR

(20124 4¢ 130' A=)

2 FUAEIVoHYSZ) BAH E(Zr0,: Y,0,=80:20, 70: 30, 60:40, 50: 50 wt%, Co,0,: 0.8 wt%,

Ce0,: 0.4Wt%) J&AIA N, 7] 1000°CllA 5A17F &<t A2 aidlch. alAd, 24 e 240 dAgES

3 02 HetHrh A A - 5] YSZ GAHFES A4 65, 7/ 2mme] dolv 2 Avt &)

Aok 7t AlHe] Pt e T2 EAL UV-VIS 233 EA 9 XRD(X-ray diffraction)2 #4131 0™, Ce™ (*Fy, 1x(4f)
— *T(5d), Co™ (‘A "H) () EE TOP) R Coel 9 4, olestluA R 2494 Has delsislt

LM B F wste] webA w9 Tpefek Al B FHEE LERY
T 8tk Y,0, 3Fo] 8 mol%(13.75 wit%) 7&2&
o|Eglol  QKYst  FFHR|E U ol(Y ttria-Stabilized o]é}cg = =iy ot m= Endl YSZ ok

Zirconia; YSZ)[1] WA ] A4S wldAe] FF 9 Ho] T2 IR FHElikdEolellA EPO]
A7kl w} gFeA deh = ARt Y % 0}%‘2 2 FAEA[E] HE&FoR AMEEE YSZ @
TAAALE Hrlsleete MISHIE H7HEe Y.0, §F  AES Y,0.5 20-50wt% FHF HIE stod[4] ke

AT} Y,0, 3 Wske YSZ ©AAlA 2l7k=(ligand)
TCorresponding author A5 M A A WskE o |ARIth Aol e
Tel: +82-61-330-3242 YSZ e EL ] SR REO T ol AL

Fax: +82-61-330-3253 f‘ 59
E-mail: jwseok@dsu.ac kr HEZ Y,0, &F ¥ dopant H7toll mE YSZ ©EA

o>4 ;E;
4, 7]




74 So-1 Moon, Hee-Yul Park and Jeong-Won Seok
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Composition of the starting materials
Ratio (Wt%) -
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Co,0, 08 Y,0,=(a) 80:20, (b) 70:30, (c) 60:40, (d) 50:50) before
CeO, 04 treatment.
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Fig. 2. Photographs of Co,0, (0.8wt%, identical) and CeO,

(0.4wWt%, identical) doped YSZ single crystd wafers (ZrO,:

0O;=(@) 80:20, (b) 70:30, (c) 60:40, (d) 50:50) hest
treated in N, at 1000°C for 5hrs.
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Fig. 3. Opticd trangmittance spectra of Co(0.8 wt%)/Ce(0.4 wt%o)-

doped YSZ single crystals before heat treatment.
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Fig. 4. Opticd transmittance spectra of Co(0.8 wt%)/Ce(0.4 wit%o)-
doped YSZ single crystals heat trested in N, a 1000°C for
5hrs.
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Fig. 5. Variaion of eectronic trandtion energy in the P, P,
and P,; band positions of YSZ single crystals before and after
the heat treatment.
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Fig. 6. Variation of eectronic transition energy in the P, band
positions of YSZ dngle crygds before and dfter the heat treatment.
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Fig. 8. XRD patterns of Co(0.8 wt%)/Ce(0.4 wt%)-doped Y SZ
single crystals hest treated in N, at 1000°C for 5hrs.
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