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Surface roughening of zirconia via hot acid etching
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[Abstract] Objective:To observe the micro-morphologic of the zirconia surface treated with different roughening methods and test
roughness of these surface. Methods: Zirconia blocks were manufactured and divided into four groups receiving different treatments
(A, alumina sandblasting; B, tribochemical silica coating;C,hot H,S0,/(NH,),S0, etching; D, ,hot HF/HNO; etching). An scanning
electron microscope (SEM),and an atomic force microscope (AFM) were used to address the treated zirconia surface. The roughness
values of the four groups were statistically analyzed. Results:Specimens of group A and B showed similar micro-morphologic,while
group C and D presented a better roughening structure. The micron-scale roughness values were ranked as group C>groups A and B>
group D (P < 0.05),while the nano-scale roughness value of the two hot acid etching groups were statistically higher than that of the
other two groups (P < 0.05). Conclusion: Etching zirconia with hot acids provided a better roughening structure and higher nano-
scale roughness.
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Table 1 Description of main materials used in the present study
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Table 2 Description of surface treatments of Y-TZP for the four groups
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Figure 1

A typical alumina sand (A);a side surface of a alumina sand (B)
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Figure 2 Y-TZP surface sandblasted with alumina sands at magnifications
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Figure 3  Typical CoJet sands;the side surface of a CoJet sand
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Figure 4 Tribochemically silica coated Y-TZP surface magnifications
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Figure 5 Hot H,S0,/(NH4)2S04 etched Y-TZP surfaces at magnifications.
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Figure 6 Hot HF/HNO; etched Y-TZP surfaces at magnifications

A;alumina sandblasting; B : tribochemical silica coating;C: hot H;:S0,/(NH4),S0, etching; D:hot HF/HNO; etching,
Bl 7 =250 i O = A A R

Figure 7 3D digital microscope observation results
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Table3 Surface roughness values of each group (Mean +
Standard Deviation)

3 R = 4 i e JEF 1 AR
MEZEERE (wm) MELLE S (nm)

A 1.89 + 0.41 728.82 + 11.72
B 1.49 + 0.30 729.18 + 32.18
C 2.75 = 0.70 920.12 + 186.40
D 0.75 + 0.25 971.56 + 61.81
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A alumina sandblasting; B : tribochemical silica coating; C:hot H,S0,/(NH4),S0, etching; D :hot HF/HNO; etching,
K8 5T WA R s
Figure 8 AFM images of Y-TZP surfaces treated
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