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— Abstract

A STUDY ON CORROSION BEHAVIOR OF DENTAL AMALGAMS
AS A FUNCTION OF TIME

M.J. Lee, D.D.S,, Y.HKim, D.D.S., CS.Lee, D.D.S., S.H.Yoon, D.D.S.,
§.S.Lim, D.D.S., H.CKwon, D.D.S., CM.Um,D.D.S.
Dept. of Conservatiove Dentistry, College of Dentistry, Seoul National University.

The purpose of this study was to observe in vitro chloride corrosion behavior from 5 kinds of amalgam
(Caulk spheracal, Amalcap, Dispersalloy, Tytin, Sybralloy) as a function of time after tritruration by
using potentiostat.

After each amalgam alloy and Hg was triturated as the direction of the manufacturer by the mechanical
amalgamator, the triturated mass was inserted the cyrindrical matal mold ( 12>< 10 mm ) and was condensed
by using routine manner.

The specimen was removed from the mold and was stored at room temperature for 1 week, 1 month
and 3 months, and standard surface preparation was routine carried out.

The 09% saline solution was used as electrolyte in pH 68~7.0 at 30+ 0.5.°C

The open- circuit potential was determined after 30 minutes’ immersion of 1 week, 1 month and
3 month old specimens. The scan rate was 1 mV/sec and the surface area of amalgam exposed to
the solution was 0.65 Cm’ for each specimen. All potentials reported are with respect to a silver / silver
chloride electrode (SSE).

The following result was obtained.

1. All amalgam specimens became more noble corrosion potentials which represent the improved corrosion
resistance as the time elapsed.

2. Three kinds of high copper amalgam always exhibited more noble potential than low copper amalgam
at 1 week, 1 month and 3 months.

3. Two kinds of low copper amalgam had the similar polarization curve pattern with 3 current peaks
at each time period and current densities associated with these peaks were decreased as aging especially
in caulk spherical amalgam.

4. All kinds of high copper amalgam had the similar polarization curve pattern with absence of prominent
current peak at each time period, but the polarization curve of D amalgam had one apparent current
peak at 1 week.
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Table 1. Dental amalgam alloys

Simplified =~ Name. Original name. Cu content. Alloy type. Company.
1. S Caulk spherical low copper spherical g Caulk
2. F; Amalcap low copper lathe cut * Vivadent
3. D Dispersalloy high copper dispersed Johnson & JOhnson
4. T Tytin high copper spherical S. S. White
5. Sy Sybralloy high copper spherical Kerr
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Table 2. Corrosion potential(mV) of specimens.

one week |one month | three months
S -418 -333 - 308
Fs -443 -434 -329
D -123 -135 - 92
T -135 - 8 - 47
Sy -107 - 72 - 53
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Graph-1. Variation in anodic polarization curve of
low copper spherical amalgam with time. .
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Graph-2. Variation in anodic polarization curve of
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Graph - 3. Variation in anodic polarization curve of
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" Graph-4. Variation in anodic polarization curve of
Tytin amalgam with time.
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Graph-5. Variation in anodic polarization curve of
sybralloy amalgam with time.
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