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Table 1. Dental amalgam alloy and chemical composition in this study.

Name Alloy type Ag Sn Cu ZIn Manufacture
CAULK FINE CUT low copper lathe cut 68-70  26-28 2-4 L. D. Caulk, USA
CAULK SPHERICAL low copper spherical 68-70 26-28 2-4 L.D. Caulk, USA
OPTALLOY II medium copper admixed 69.9 216 8.1 02 L.D.Caulk, USA
DISPERSALLOY high copper admixed 69.7 17.7 119 0.9 Johnson & Johnson
HI VERALOY high copper admixed 45.0 30.0 25.0 0.0 Hankuk-Engelhard
TYTIN high copper unicomposition ~ 59.4 27.8 13.0 0.0 S.S. White
VALIANT palladium enriched L.D. Caulk, USA

wt%

535



Table 2. Composition of synthetic artificial saliva.

Electrolyte Chloride Phosphorus
Reference Formula Concentration Formula Con(centrau%nas Protein  Other component
PO,
g/l mEq/1 g/l mg per 100ml g/l g/l
Fusayama et o] KCl 04 Mg.P;0, 0.0016 Na,S 0.0016
1963 NaCl 04 12.22 Na.HPO, 0.6 4021 mucin 4.0 urea L0
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Table 3. Polarization parameter

specimen polished through #1200 grit emery paper

scan rate 50 mV/sec
delayed time 1 hour
initial potential -1700mV(vs.S.CE.)
final potential +400mV(vs.S.C.E.)
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Table 4—1 CAULK FINE CUT
Corrosion potential, anodic current peak potential, anodic current rising potential

CORROSION FIRST PEAK FIRST RISING | SECOND PEAK | SECOND RISING
POTENTIAL POINT POINT
SALINE -1400—-1350 |-1250—-1200| -1100—-1050 -900—-800 -450
ARTIFICIAL -1350—-1250 |-1150—-1100| -1100—-950 -750—-700 -400
PAROTID -1400—-1300 |-1150—-1000 -900 -750—-700 -300— +50
POTENTIAL mV(vs. SCE)
Table 4—2 CAULK SPHERICAL
Corrosion potential, anodic current peak potential, anodic current rising potential
CORROSION FIRST PEAK FIRST RISING | SECONDPEAK | SECOND RISING
POTENTIAL POINT POINT
SALINE -1100—-1000 -950—-850 -550—-500 -300—-200 0—+50
ARTIFICIAL -1050--900 -800-—-550 -400 -100—-50 +250<
PAROTID -1100—-1000 -800—-750 -350 -100—-50 +250<

POTENTIAL mV(vs. SCE)

Table 4—3 OPTALLOY II

Corrosion potential, anodic current peak potential, anodic current rising potential

CORROSION FIRST FIRST RISING|  SECOND SECOND THIRD THIRD
POTENTIAL PEAK RISING POINT PEAK RISING POINT PEAK RISING POINT
SALINE [-1300—-1250 -1200 -1050—-1000 | -950—-900 -450 -150—-50 +50
ARTIFICIAL {-1250—-1200{-1150—-1100 -1000 -900—-700 -400 -50—-0 ?
PAROTID [-1250—-1200{-1150—-1100| -1000 -850—-800 -350 -100—-50 +250
Table 4—4 DISPERSALLOY
Corrosion potential, anodic current peak potential, anodic current rising potential
CORROSION FIRST FIRST RISING |  SECOND SECOND THIRD THIRD
POTENTIAL PEAK RISING POINT PEAK RISING POINT PEAK RISING POINT
SALINE -1300 -1200 -1050 -950—-850 -500 -200—-150 { 0—+50
ARTIFICIAL |-1250—-1200(-1150—-1100| -1000 -650—-600 | -400—-250 | -100—-50 +200
PAROTID -1250  |-1150—-1100 -1000 -800—-600 | -400—-350 | -100—-50 +300
Table 4—5 TYTIN
Corrosion potential, anodic current peak potential, anodic current rising potential
CORROSION FIRST PEAK FIRST RISING | SECOND PEAK | SECOND RISING
POTENTIAL POINT POINT
SALINE -1100—-1000 -950—-900 -500 -200—-150 0
ARTIFICIAL -1000—-900 -650—-600 -350—-250 -150—-100 0—+100
PAROTID -1000—-900 -550—-500 -350—-250 -150—-100 +100— +200
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Table 4—6 HI VERALOY

Corrosion potential, anodic current peak potential, anodic current rising potential

CORROSION FIRST PEAK FIRST RISING | SECOND PEAK | SECOND RISING
POTENTIAL POINT POINT
SALINE -1050—-1000 -950— -850 -500 -150—-100 0
ARTIFICIAL -1000—-950 -700—-650 -350—-250 -100—-50 +100
PAROTID -900—-850 -850—-800 -500—-450 -150—-100 +100
Table 4—7 VALIANT
Corrosion potential, anodic current peak potential, anodic current rising potential
CORROSION FIRST PEAK FIRST RISING | SECOND PEAK | SECOND RISING
POTENTIAL POINT POINT
SALINE -1050 -900 -550—-500 -250—-200 100—-50
ARTIFICIAL -950 -600—-550 -400—-350 -250—-200 -50
PAROTID -1000—-900 -800—-750 -500 -50—-0 +200— +250
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— Abstract—

AN ELECTROCHEMICAL STUDY BY USING A POTENTIOSTAT
ON THE CORROSION OF AMALGAMS IN SALIVA

Yoon-Hee Son, D.D.S., Chung-Moon Um, D.D.S., M.S.D. Ph.D.
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study is to observe the corrosion characteristics of seven dental amalgams
(CAULK FINE CUT, CAULK SPHERICAL, OPTALLOY II, DISPERSALLOY, HI VERALOY, TYTIN,
VALIANT) through the anodic polarization curve obtained by using a potentiostat.

After each amalgam alloy and Hg being triturated, ﬁhe triturated mass was inserted into the cylindri-
cal metal mold, and condensed by hydrolic pressure(160 kg/cnf). Each specimen was removed from
the metal mold. 24 hours after condensation, specimens were polished with the emery paper and
stored at room temperature for 1 week.

The anodic polarization curves were employed to compare the corrosion behaviours of the amalgam
in 0.9% saline solution, Fusayama’s artificial saliva, and stimulated parotid saliva at 37C with 3-elect-
rode potentiostat. After the immersion of specimen in electrolyte for 1 hour, the potential scan was
begun. The potential scan range was —1700mV ~ +400mV(vs. S.C.E) in the working electrode
and the scan rate was 50mV/sec.

The results were as follows,

1. The corrosion potential, the potential of anodic current peak, and transpassive potential in the
stimulated parotid saliva shifted to more anodic direction than those in saline solution, and the
current density in the stimulated parotid saliva was lower than that in saline solution. Those
in Fusayama’s artificial saliva was similar to those in stimulated parotid saliva.

2. The anodic polarization profiles in Fusayama’s artificial saliva and stimulated parotid saliva indica-
ted a region of slow slope current density, which is extending from the corrosion potential to
the potential of anodic current peak, but that in 0.9% saline solution indicated no region of slow
slope.

3. The corrosion potentials for CAULK FINE CUT, CAULK SPHERICAL, and OPTALLOY II had
the similarity in 0.9% saline solution, Fusayama’s artificial saliva and stimulated parotid saliva,
but those for high copper amalgam and VALIANT had no similarity.

4. The current density for TYTIN amalgam in stimulated parotid saliva was the lowest among the
others.

5. As for current density, there was no significant difference between palladium enriched VALINAT
and other high copper amalgams.

Key words - Amalgam, Anodic polarization curve, Saline, Fusayama'’s artificial saliva, Stimulated paro-
tid saliva, Slow slope current density.
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