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Table 1 Coloring ions species and ratio (101) (112) —— White 10,
Color Chemical Concentration/mol L™ Mass/g ’\ k @)
Biue  CO(NOs)2 6H;0 1 29.105 S st—
AI(NO3)s 9H,0 2 75.026 — Black 210
Pink _ Er(NO3); 5H,0 0.3 13.299
Green NiCl 1 12.960 A
€N AI(NO3)s 9H,0 1.22 45.766 5
FeCls 0.4 6.488 % —— Green ZrO,
Co(NO3), 6H,0 0.61 17.754 2
Black 0(NO3); EH; g A

Cr(NOs)s 9H.0 0.54 21.608

Al(NO3)3 9H,0 0.15 5.627 n
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Fig.3 SEM images of colored zirconia ceramics: (a) black, (b) white, (c) green, (d) pink, and (e) blue
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Table 2 Chromaticity parameters of colored zirconia ceramics

Sample L AL a* Aa b* Ab AE

White 81.65 - -1.57 - -1.91

Pink 78.11 -354 6.16 7.73 -552 -3.61 85.32
Black 42.01 -39.64 0.22 177 -0.73 118 1575.64
Blue 4856 -33.09 122 279 -20.38 18.47 1443.87

Green 54.71 -29.94 -759 -6.02 -1.99 -0.08 877.25
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Table 3 Pigment infiltration of colored zirconia ceramics

Sample _Ma_tss bt_afore _ Mass a}fter Infiltration
infiltration/g infiltration/g amount/%
Pink 1.4577 1.4908 2.27
Black 1.4579 1.5123 3.73
Green 1.4612 1.4716 0.71
Blue 1.4451 1.4828 0.53
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Table 4 Mechanical properties of colored zirconia ceramics

Average bending Average Average fracture

Sample

strength/MPa  hardness/GPa toughness/MPa m*/
Blue 1185.42 13.08 13.32
Pink 1470.65 13.25 12.18
Green 2088.48 12.72 14.52
Black 1064.45 12.00 13.96
white 1513.83 13.04 14.29
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Preparation of Colorful Zirconia Ceramics by Liquid Precursor Infiltration

Zhao Lu, Wu Yin, Guo Xingguo, Gao Haining, Lu Yixue, Liu Ruochong
(Tsinghua University, Beijing100084, China)

Abstract: A series of blue, pink, green and black zirconia ceramics with pure color and uniform doping were prepared by the method of
liquid phase precursor impregnation. XRD analysis indicates that the main crystal phase of the sample is zirconia tetragonal phase. The
CIE L*a*b* system was used to study the chromaticity of the samples, and the four color samples were deter mined to have corresponding
chromaticity. SEM analysis shows that the grain size is uniform and no obvious defects are observed. Mechanical properties analysis
reveals that the colored ceramics have high strength and toughness.
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