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Table 1

Surface roughness (Mean + Standard deviation) of titanium before and after anodization in three

different electrolytes (1M H3PO o 1M NaF and 1M NaOH) at 20 V for 15 minutes

Surface roughness (um)

Before anodization 0.103 £ 0.005
H,PO, 0.100%£0.013
NaF 0.078 £0.014%
NaOH 0.101£0.014

% i I Ae o o Ao A a v
AMAULANAIND NN UE '1ﬁfyLQJ@L‘]_G‘EI’LILV]EIULﬁﬂsﬂ@uLLUULLV}NLﬂu (p < 0.05)

*Statistically significant difference with Tamhane multiple comparisons (p < 0.05)
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Table 2  Contact angle (Mean * Standard deviation) of titanium before and after anodization in three different

electrolytes (1M H,PO,, 1M NaF and 1M NaOH) at 20 V for 15 minutes

Contact angle (degree)

Before anodization — 60.3 £2.83 n
NaF —%76.75 + 3.24 .
NaOH —  66.8 * 4.71

L 74.35 % 4.88 -

H,PO,

* i I A e o o oA = a v
TAAMHNILANAINBDEIINLE qﬂfyLN@Lﬂ?ﬂULV]ﬂULﬁﬂsﬁ@uLLUUU’QULW@iﬁTLu (p < 0.05)

*Statistically significant difference with Bonferoni multiple comparisons (p < 0.05)
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Fig. 1 SEM shows surface characteristic of Cp Ti 1a before anodization 1b, 1c, 1d anodized titanium in NaF,

NaOH and H,PO,, solutions, respectively.
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Fig. 2 XRD pattern of anodic oxide film of titanium in NaF, NaOH and H,PO, solutions
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Abstracts

Objective To compare the surface characteristics and crystal structures of titanium oxide on

commercially pure titanium before and after anodization using different pH electrolytes.

Materials and methods Commercially pure (Cp) titanium grade 2 plates were used in this study.
Anodic oxidation was carried out in three different electrolytes, H,PO,, NaF and NaOH to represent
acidic, neutral and alkaline conditions, respectively. The anodizations were performed at 20 voltage for
15 minutes. The surface characteristics and crystal structures of titanium oxide were observed with a
profilometer, SEM, XRD and a contact angle meter. The data were statistically analyzed with one-way

ANOVA (p < 0.05) with Tamhane and Bonferroni multiple comparison.

Results Titanium specimens that were anodized using NaF electrolyte showed the least surface
roughness (Ra; 0.078 £ 0.014 um.) and contact angle (16.75 £ 3.24 degree). It is statistically significant
(p < 0.05) from titanium specimens that were anodized using either NaOH or H,PO,, and unanodized

specimens.

Conclusion Anodized titanium using NaF electrolyte displayed the least surface roughness but the

most hydrophilic.
(CU Dent J. 2010;33:67-76)

Key words: anodization; contact angle; surface roughness




