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2 Stereomicroscopic view of fracture surface, SuperBond C&B, Tooth side
SIStereornicroscopic/ view of fracture surface, SuperBond C&B, Porcelain side
4:SEM view of fracture surface, Scotchbond Resin Cement, Tooth side

5:SEM vieyv/of fracture surface, Scotchbond Resin Cement, Porcelain side
GZStereomiéroscopic view of fracture surface, Duolink Resin Cement, Tooth side

7 Stereomicroscopic view of fracture surface, Duolink Resin Cement, Porcelain side
8 Stereomicroscopic view of fracture surface, Bistite Resin Cement, Tooth side

9 Stereomicroscopic view of fracture surface, Bistite Resin Cement, Porcelain side
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—— Abstract

A STUDY ON THE CORROSION OF AMALGAMS
IN CHLORIDE SOLUTION

Chung-Moon Um

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study is to observe the corrosion characteristcs of four dental amal-
gams(CAULK FINE CUT, CAULK SPHERICAL, DISPERSALLOQY, TYTIN) and to de-
termine a function of chloride concentration through the anodic polarization curve obtained
by using a potentiostat.

After each amalgam alloy and Hg being triturated, the triturated mass was inserted in-
to the cylinderical metal mold, and condensed by hydrolic pressure, Each specimen was re-
moved from the metal mold. 24 hours after condensation, specimens were polished with the
emery paper and stored at room temperature for 6 months,

The anodic polarization curves were employed to compare the corrosion behaviours of the
amalgam in KC] and KCI-NaCl solution, which had chloride concentration of 0.4 g/1, 08 g/l
12 g/], and 1.6 g/1 at 37C with 3-electrode potentiostat. After the immersion of specimen
in electrolyte for 1 hour, the potential scan was begun. The potential scan range was -
1500mV ~+800mV (vs. S.CE.) 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
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in the solution of high chloride concentration shifted to more cathodic direction than those
in the solution of low concentration , and the current density in the solution of high
chloride concentration was higher than that in the solution of low concentration,

2. The corrosion potential, the potential of anodic current peak, and transpassive potential
for CAULK FINE CUT amalgam were the most cathodic among the others, and the
current density were the highest among the others,

3. In the solution of low chloride concentration, the corrosion potential, the potential of an-
odic current peak, and transpassive potential for DISPERSALLOY were the most anodic
among the others, however in the solution of high chloride concentration, those for
TYTIN were the most anodic among the others.

4, The anodic polarization curve for CAULK SPHERICAL was similar to that for high

copper amalgams,

Key words : Amalgam, Anodic polarization curve, KCl solution, KCI-NaCl solution, potential,
anodic current density
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Table 1 Dental amalgam alloy and chemical composition in this study

Name Alloy type Ag Sn Cu Zn Manufacture
CAULK FINE CUT  low copper lathe cut 68-70 26-28 24 L.D.Caulk, USA
CAULK SPHERICAL low copper spherical 68-70 26-28 2-4 LD.Caulk, USA
DISPERSALLOY high copper admixed 69.7 177 119 09 Johnson & Johnson
TYTIN high copper unicomposition 594 278 130 00 S.S.White

I AEME 2 B

7t AEME

1. A1 A F (working electrode)

1) AFAF02 AMS ofd gl A da)
&opazkol CAULK FINE CUT, A& pAsopa
79l CAULK SPHERICAL |, 758417} 8op2t
74Ql DISPERSALLOY, FE¢e x4 dolyzt
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Table 13} 7t}
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U578 AHEshe] 150Kg/em?e] tE o8 187}
SHEAR F TN AY YoAFLg AAS T
Ao A 248 7HEQF HER k] #600, #1000,

A
#1200 emery paper® {An}slsiom, o5 671 ¥
b Ao WX & Ao Algssitt

2. 7)1 AF(reference electrode) 3+ K. Z A
(counter electrode)

Nedao2s 3 2429 A S (saturated
calomel electrode, SCE)S A3l on, BZA
=22 W55 (platinum electrode) & AHE-31S]
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3. A3 A (electrolytic solution)
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Table 2 Polarization parameter

scan rate 50 mV/sec
delayed time 1 hour
initial potential -1500mV (vsS.CE.)
final potential +800mV (vsS.CE.)

2) KCI-NaCl &}

99.0% KCIE23 995% NaCl(&EH £
TYT FS Sl FHIHAITEAL S o8
o 04g, 08g, 12g 16g& FAE 54T § #47
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Functional generator HB-104(Hokuto Denko
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Fig. 2. Anodic polarization curves of CALLK-
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Fig. 3. Anodic polarization curves of CAULK
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Fig. 5. Anodic polarization curves of DISPER-
SALLOY in KCl solution
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Fig. 7. Anodic polarization curves of TYTIN in
KCI solution
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Fig. 8. Anodic polarization curves of TYTIN
KCI-NaCl solution
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