Call for Papers for Special
DR Issue on Clinical Research

in Oral Implantology Pl
Submit your manuscript
by June 11, 2013
@ Signin | MyTools | ContactUs | HELP
@SAGE JOU rnaIS Search all journals B Advanced Search Search History Browse Journals

Journal of Dental Research
jdr.sagepub.com

doi: 10.1177/00220345990780091201
JDR September 1999 vol. 78 no. 9 1568-1572

Effect of Fluoride Concentration and pH on
Corrosion Behavior of Titanium for Dental
Use

M. Nakagawa

Department of Dental Materials Engineering, Faculty of Dentistry, Kyushu
University, Higashi-ku, Fukuoka 812-8582, Japan

S. Matsuya

Department of Dental Materials Engineering, Faculty of Dentistry, Kyushu
University, Higashi-ku, Fukuoka 812-8582, Japan

T. Shiraishi

Department of Dental Materials Engineering, Faculty of Dentistry, Kyushu
University, Higashi-ku, Fukuoka 812-8582, Japan

M. Ohta

Department of Dental Materials Engineering, Faculty of Dentistry, Kyushu
University, Higashi-ku, Fukuoka 812-8582, Japan

Abstract

Titanium is used as a metal for biocompatible materials such as dental implants or
restorations because of its excellent chemical stability. However, the corrosion of Ti in
the prophylactic fluoride-containing environment can become problematic. To clarify
the effects of fluoride concentration and pH on the corrosion behavior of Ti, we
conducted anodic polarization and immersion tests in NaF solution of various
concentrations and pH values. The concentrations of dissolved Ti in the test solutions
were analyzed by inductively coupled plasma mass spectroscopy. There were obvious
limits of fluoride concentration and the pH value at which the corrosion behavior of Ti
changed. The corrosion of Ti in the solution containing fluoride depended on the
concentration of hydrofluoric acid (HF). When the HF concentration in the solution was
higher than about 30 ppm, the passivation film of the Ti was destroyed. The results of
this study revealed a relation between the fluoride concentrations and pH values at
which Ti corrosion occurred and provided data on such corrosion in environments
where the fluoride concentration and pH value are known.

titanium corrosion fluoride

Articles citing this article

Corrosion of orthodontic temporary anchorage devices
Eur J Orthod May 9, 2012 0: ¢js027v1-cjs027

Abstract Full Text Full Text (PDF) 20

Surface corrosion and fracture resistance of two nickel-titanium-based
archwires induced by fluoride, pH, and thermocycling. An in vitro
comparative study

Eur J Orthod February 1, 2012 34: 1-9

Abstract Full Text Full Text(PDF)-/E

Electrochemical Anodic Dissolution Kinetics of Titanium in Fluoride-
Containing Perchloric Acid Solutions at Open-Circuit Potentials

J. Electrochem. Soc. September 1, 2009 156: C283-C291
Abstract Full Text Full Text (PDF)-/E



The Effect of Mucine, IgA, Urea, and Lysozyme on the Corrosion
Behavior of Various Non-precious Dental Alloys and Pure Titanium in
Artificial Saliva

J Biomater Appl November 1, 2007 22: 197-221
Abstract Full Text (PDF) 2

Galvanic corrosion between orthodontic wires and brackets in fluoride
mouthwashes

Eur J Orthod June 1, 2006 28: 298-304
Abstract Full Text Full Text (PDF)Z

Corrosion resistance of three orthodontic brackets: a comparative
study of three fluoride mouthwashes

Eur J Orthod December 1, 2005 27: 541-549
Abstract Full Text Full Text (PDF)7_t



