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Characteristics of titanium polarization curve and formation of
nanomesh by electrochemical method

Jin-Seo Park, Bu-Sub Kim
Department of Dental Laboratory Science, College of Health Science, Catholic University of Pusan

[Abstract]

Purpose: The aim of this study was to make nanomesh on the surface of titanium by potentiostatic technique
which was done at the suitable potential level.

Methods: In order to find the suitable potential level, use a 25°C NaCl, NaOH and NH4F solution of 1 M and 5
M as supporting electrolyte, working electrode(positive potential) was contact to the titanium specimen and counter
electrode(negative potential) was contact to the Pt substrate. At the transpassive potential which was observed by
potentiostatic technique, potentiostatic technique was done for 2hours.

Results: As a result, 1 M NaOH solution was suitable as a supporting electrolyte, potentiostatic technique used a
25C NaOH solution of 1 M for 2hours, nanomesh was formed.

Conclusion: The potentiostatic technique was used 25 NaOH solution of 1 M and 5 M as supporting
electrolyte for 2hours. Nanomesh was built more uniform and fine in 1 M NaOH solution than 5 M NaOH
solution.
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AlHOo 2 ARESE ElolERE(ASTM F67, gradell,
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0.3 & A2Fsto] Agle] ARgstitt A3 AR afet
2/4& (Table Dol AlAEFETE,

Table 1. The chemical composition of the studied materials
(Wt.%)

Material N C H Fe (0] Ti

wt% 005 0.08 0015 030 035 bal

Algof| AREE AlHL2 #800, #1200, #1500, #2000 H
SiC Atk (Dae—sung, Korea)Z <A 02 THS
AsA Qoket 3 Ae] ERo] Qe 2L A
9] opMlEL R HAFE & SRS} FEEE 25T

A1 *P%}OEI 72t 30%@ A% sl A2

E3 EaAE Al Y ZHAY &5 95t
PTFE(Polytetrafluoroethylene) Aj&2] B|ZE Ho|=
(ASF-110, CHUKOH FLO ®), Japan)& AR&-3}to] A]
9] e & HAS UA5HA 13l

¥ Elolels A|H, S22 WFATL 183 Ag/AgCl ZF
2A=08 AT deikgolM E254de AASHA
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Fig. 1. Schematic illustration of the experimental
equipment
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Fig. 2. Polarization curve in 1 M and 5 M different
electrolyte at 25°C, A) NaCl 1 M and 5 M, B)

NaOH 1 M and 5 M and C) NH4F 1 M and 5 M
electrolyte
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Fig. 3. Polarization curve in 1 M and 5 M NaOH solution
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Fig. 4. FE-SEM micrographs of titanium nanomesh
obtained in 1M and 5 M NaOH solution.
A) 2000X; B) 20000X, C) 60000X in 1 M NaOH
solution D) 2000X, E) 20000X, F) 60000X in 5 M
NaOH solution.
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