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I t  is generally known that triturated silver amalgam will ab- 
sorb more and more mercury the longer it is left to stand after 
mixing is completed. The progressive absorption of mercury 
by the amalgam is manifested by a gradual loss in plasticity 
with decrease in the amount of merciiry expressed during con- 
densation. It is also known that the mwcury content of a hard- 
ened amalgam filling determines, to a considerable degree, the 
strength of the filling: the less mercury (up  to a certain limit), 
the greater strength. 

In order to examine the rate at which mercury is absorbed 
by various brands of amalgam alloy the following investigation 
was performed. 

M E1'H 0 DS 

Proportioning and mixing of amalgani alloy and mercury were 
carried out as directed by the manufacturers. For determination 
of the mercury content both alloy and mercury were weighed 
(iiiaxiiiium inaccuracy, 0.5 iiig) before trituration. The mix was 
then transferred to a cylindrical steel mold (Fig. 1)  with an 
internal diameter of 5 niin, in which it was condensed with ;I low- 
er and an upper piston of the saiiie diameter as that of the inold. 
The time at which condensation was started was varied system- 
atically for each brand of alloy. For all brands the earliest con- 
densation could begin 1/2 minute after the mix was completed. 
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Fig. 1. Cylindrical stcel mold with upprr arid lower piston used for tlic 
~ireparntioii of test specimens. 

The condensation was effected by means of an Alfa Duronieter 
(Figs. 2 and 3 )  provided with 21 dial gauge which recorded the 
downward movement of the piston in the mold. Condensation 
was terminated when the dial gauge had not registered any 
movement of the piston for a period of 5 niinutes. A pressure 
of 40 kg was applied in all the tests. The mix was in each case 
of a size to give the test specimens a length of approximately 
10 mm. The expressed mercury was collected and weighed, after 
which it was possible to compute the percentage content of mer- 
cury in the test specimens. The calculation was based on the 
assumption that the expressed mercury was pure, but the error 
introduced by this approximation was neglible, since analyses by 
distillation showed relatively little contamination of the mer- 
cury (not above 5 % of the total weight of liquid metal ex- 
pressed). 

The brands used in the investigation are listed in Table 1. Al- 
loys Nos. 3 ,  4, 6, and 7 are prc-amalgamated. 
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5 DAB Standard 

7 DAB Argos Non-zink 
' 6 DAB Argos 
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Fig. 2. Alfa Dulonieter used for condensntion of the amalgam 
test specimens. 

Table I. 

No. Prand 
_ _  ~ 

~- 
Manufacturer 

- -  
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Fig. 3. Test mold with pistons mounted 011 Alfn Durometer. 'I'he mold is 
placed in a flut-bottomrd dish o f  plexi-glass for  collection of expressed 

mercury. 

R ES U LTS 

For each brand three tests were generally carried out for the 
individual starting times of condensation. For alloys Nos. 1 and 
2, however, five tests were made in order to examine the variance 
of the findings, while with alloys Nos. 3 and 4 only two tests 
were conducted for each condensation time. Table 11 shows 
highest, lowest, and mean values obtained with brand No. 1 for 
the individual condensation times. Table 111 gives mean values 
for all the tests. The latter are presented graphically in Fig. 4. 
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For all the brands the tests appearing last in the tables and 
in the diagram were carried out just a t  the time when it was no 
longer possible to express excess mercury. The time for the last 
experiment in a series was established, inter alia, by measuring 
for how long a time after start of a n  expression test the dial 
gauge of the Diironieter continued to show escape of mercury. 

DISCLTSSION 

The experimental results show that there may be great differ- 
ences in the mercury content of test specimens made with iden- 
tical technique from different brands. For condensation started 
1/2 minute after the mix was completed the brand with the 
highest amount of mercury contains 49.4 %, while the brand 
with the lowest niercury content only shows 36.30/0. I t  is also 
noteworthy that the rate at which mercury is absorbed by thc 
alloy, as expressed by the slope of the curves in Fig. 4, shows 
appreciable differences. Hrand No. 6, for exainple, is milch slower 
than brand No. 2. 

Brands Nos. 3 and 4 are probably identical though they havc 
different trade names. 

1 min. 
Fig. 4. Relation between the mercury content of the various alloy brciiids 
and the time of start of Condensation reckoned from completion of the mix. 

The numbers of the brands refer to Tablr I .  
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The pronounced differences in mercury content between test 
speciniens from the various brands niay tempt to assuiiie cor- 
responding differences in the physical and mechanical proper- 
ties of the set amalgams. Such an  immediate inference, how- 
ever, is not warranted. According to preliminary studies, aiiial- 
gani prepared in the same manner from different brands may 
possess about the same compressive strength, even if they differ 
considerably in mercury content. The crushing strength of anial- 
ganis from the same brand of alloy, on the other hand, can no 
doubt be assumed to decrease with increased mercury content. 
The relation between these two factors is being studied in our 
department. 

The cause of the differences demonstrated between the various 
brands with regard to retained niercury is not immediately ap- 
parent from the tests. There is, however, reason to point out that 
elastic and plastic properties as well as particle shape and grain 
size distribution must be factors of decisive importance. Test 
specimens from the pre-amalgamated - and therefore probably 
rather soft - alloys Nos. 3 ,  4, 6 and 7 are all characterized by a 
relatively low content of mercury. 

S I‘M M A  IIY 

This is a study of the relation between the mercury content 
of amalgam specimens and the start of time of condensation 
reckoned from completion o f  the mix. The results are presented 
in Table 111 and Figure 4. 

So far, the clinical significance of the differences between dif- 
ferent brands and different starting tinies is obscure. Further 
studies are being performed to clarify this problem. 

II BS u MI3 

TENEUR EN MERCURE DE L‘AMALGAME D’ARGENT: INFLUENCE DU 
TEMPS l?COLJLE ENTRE LA TERMINAISON DU MELANGE ET LE DEBUT 

DE LA CONDENSATION 

La prkseiite etude concerne le rapport existant entre la teneur 
en nierciire de sp6ciiiiens d’anialganie et le dOlai du debut de 
la condensation h conipter du iiionient dc la terniinaison du mi.- 
lange. Les r6sultats sont prhsentks S L I ~  Ie tableau 111 et la fig. 4. 

15 - - A / t f  f J d f J 1 l f .  S C t f l l d .  I’fJ/. 12 ,  
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Jusqu’b present, la signification clinicpie des differences cntre 
diverses marques et entre differents delais de dCbut de conden- 
sation reste obscure; des Ctudes complementaires sont en cows 
pour Clucider ce problkme. 

ZUSAAIAIENFASSITNG 

DER QUECKSILBERGEHALT DES SILBERAMALGAMS IN ABHXNGIGKEIT 
DES BEGINNENS DER KONDENSATION NACH DEM ANROHREN 

Es wird eine Un tersuchung beschrieben iiber den prozentuulen 
Quecksilbergehalt in Amalganipriifkarpern, hergestellt aus vcr- 
schiedenen Alloy-Erzeugnissen, wenn die Kondensation zu ver- 
schiedenen Zeitpunkten nach dem Anruhrbeginn angefangen 
wird. Die Ergebnisse gehen BUS der Tabelle I11 und den1 Dia- 
gramm Abb. 4 hervor. 1)eutliche Unterschiede zwischen den Er- 
zeugnissen lassen sich erkennen. Die Hedeu tung dieser [Inter- 
schiede ist noch ziini Teil unklar. 
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