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Abstract Co-(0.7 wt%) and Pr-(2.0, 3.5 or 5.0 wt%) doped cubic zirconia (ZrO,:Y,0;=50:50 wt%) single crystals
grown by a skull melting method were heat-treated in N, at 1150°C for 5 hrs. The brown colored as-grown single crystals
were changed into either dark brownish green, greenish blue and light green color after the heat treatment. Before and after
the heat treatment, the YSZ (yttria-stabilized zirconia) single crystals were cut for wafer form (¢7.5 mm x t3 mm) The optical
and structural propertles were examined by UV VIS spectrophotometer and X-ray dlffractlon Absorptlon by Co™ (=589 nm:
S[A(F)]—>1“ +F[T(F)l =610 nm: FS[A(F)]—>F[T(F)] =661 nm: Ty['A,('F)] > [ ['T,(‘F)]) and Pr'" (=450 nm:
°H, - Pz, =473 nm: "H, — "P,, =484 nm: "H, — "P,), change of ionization energy and lattice parameter were confirmed.

Key words Skull melting method, YSZ, Co”*, Pr’*, lonization energy, Lattice parameter
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Table 1
Composition of the starting materials

Ratio (wt%)

Compound

(a) (b) ©
710, : Y,0, 50:50
Co,0, (add) 0.7 0.7 0.7
Pr,O,, (add) 2.0 35 5.0

ST E Table 190A9F o] 7rO,9} Y,0, H]E
50 : 50 wt%= 3kal, F7F= Co,0,5 0.7 wi%= &
L F7ret e, PrO,= 27t (a) 2.0, (b) 3-5,
(¢) 5.0wt%= A2 v=A Hriskia. d5s 27
3kgs THISt] 2AEGHHOR TARS AN
AN Al dFEE N, fﬂﬂ 1150°CollA 57]7F
B A ST 4 A - & HERES HA 75
mm, 7 3mme do|H= A Zg]ste] UV-VIS
A4S B3 B 54 245 dsiien, dojHE
7heE FUREe] HEAAHES vEdg & XRD &4
< B8l AT A4S e

3.1. Pr,0,, F7Fl 2 N, £917] 948 A - 5 A

= =
42 FEE 54

Fig. 12 ZrO,(50 wt%), dskAl(stabilizer)?] Y,0,
(50 wt%), dopantS! Co0,0,(0.7 wt%)2 REF FUA
313, 714 dopantZ Pr,0,= 22+ (a) 2.0, (b) 3.5,
(c) 5.0wt% 7kt @AR8S A 4A0 5 274 7.5

Fig. 1. Photograph of Co;O, (0.7 wt%, identical) and Pr,O,,
((2)2.0, (b) 3.5 and (c) 5.0 wt%, respectively) doped YSZ single
crystal wafers before treatment.

Fig. 2. Photograph of Co;0, (0.7 wt%, identical) and Pr,O,,
((a) 2.0, (b) 3.5 and (c) 5.0 wt%, respectively) doped YSZ sin-
gle crystal wafers after heat treatment in N, at 1150°C for 5 hrs.
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Fig. 3. Optical transmittance spectra of Co;0, (0.7 wt%, identi-

cal) and Pr,O,, ((@) 2.0, (b) 3.5 and (c) 5.0 wt%, respectively)
doped YSZ single crystal wafers before heat treatment.
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Fig. 4. Optical transmittance spectra of Co;0, (0.7 wt%, identi-

cal) and Pr,O,; ((a) 2.0, (b) 3.5 and (c) 5.0 wt%, respectively)

doped YSZ single crystal wafers after heat treatment in N, at
1150°C for 5 hrs.
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Fig. 5. Variation of electronic transition energy in the P,,, P,,
and Py, band positions of YSZ single crystals before and after
the heat treatment.
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Fig. 6. Variation of electronic transition energy in the P,,, P,
and P,; band positions of YSZ single crystals after the heat
treatment.
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Fig. 7. XRD patterns of Co;0, (0.7 wt%, identical) and Pr,O,,
((a) 2.0, (b) 3.5 and (c) 5.0 wt%, respectively) doped YSZ single
crystals before and heat treated in N, at 1150°C for 5 hrs.
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Fig. 8. Extrapolation of measured lattice parameters against

c0s’0 of Co,0, (0.7 wt%, identical) and Pr,O,, ((a) 2.0, (b) 3.5

and (c) 5.0 wt%, respectively) doped YSZ single crystals before
and heat treated in N, at 1150°C for 5 hrs.
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