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A Study on occurrence of porosity
and leakage of mercury in dental amalgam's inside

Joo—Won Kim

Department of Dental Hygiene, Sorabol College

ABSTRACT

Objectives . In this study, following the cavity restorations with low copper conventional alloy, high
copper admixed one and high copper unicompositional one, which are used the most frequently in a
clinical setting at the present, to experiment the time—dependent changes of strength, bubbles were
examined, Besides, to examine the detrimental effects of mercury contained in dental amalgam, the
amount of mercury release was evaluated,

Methods : As dental amalgams which were used herein, [BESTALOY], [Hi—Aristaloy 21] and [Sybraloy]
were selected for a low—copper conventional amalgam, a high—copper admixed one and a high—copper
unicompositional one in the corresponding order, The formation of bubbles and the weight ratio of
mercury release were evaluated using a field emission scanning electron microscope (FE—SEM). Thus,
the following results were obtained:

Results : 1, The time—dependent amount of mercury release reached a statistical significance in three
types of alloys, which was shown in such a descending order as [BESTALOY], [Hi—Aristaloy 21] and
[Sybraloy]. 2. A low—copper conventional type, BESTALOY is a cutting type and it was found to have an
increased formation of fine bubbles, In the remaining two types, [Hi—Aristaloy 21] (a high—copper
admixed alloy) and [Sybraloy] (a high—copper unicompositional alloy), the time—dependent changes in
the formation of bubbles was negligible,

Conclusions . Accordingly, this type of mercury release from amalgam alloy denotes the difference in
the weight ratio of total constituents between after 24 hours and after two weeks, But further studies
are warranted to examine the amount of mercury release which is detrimental to human bodies,
Besides, a low—copper conventional alloy is a cutting type and it was characterized by the abundant
formation of bubbles in a time—dependent manner, This implies that the strength of amalgam is
impaired, which should be considered in selecting the appropriate amalgam alloy in a clinical setting, (J
Korean Soc Dent Hygiene 2010 ; 10(3) : 533-542)

Key words . amalgam alloy, FE—SEM, mercury, porosity
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Fig. 2. Field Emission Scanning Electron Microscope(FE-  Fig. 3. Cutting side of test piece
SEM) FE-SEM for observation of changes in the structure of

amalgam inside
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Element Weight% Atomic%
Cu K 0.38 0.90
Ag L 28.05 39.06
Sn L 12.46 1577
Hg M 59.11 44.26
Totals 100.00

b

Fig. 4. Spectrum and weight ratio of ingredients that appear in FE-SEM
a. Spectrum of each ingredient that is seen in amalgam inside / b. Weight ratio of each ingredients



Table 1. Average and standard deviation of mercury that is outpoured in 3 kind of amalgam alloy

e @ CheE Mercury weight ratio of 24 hours Mercury weight ratio of 2 weeks Difference of
after(®) after(®@) @ and @
53.28 5.83
53.19 5.92
52.80 6.31
BESTALOY 59.11 54.10 5.01
52.64 6.47
Mean 5.9080
+ SD. +0.5679
53.20 495
53.56 4.59
53.04 511
Hi-Aristaloy 21 58.15 54.27 3.88
53.89 4.26
Mean 4.558
+ SD. +0.5020
48.27 440
49.30 3.37
48.89 3.78
Sybraloy 52.67 48.25 442
49.06 3.61
Mean 3916
+ SD. +0.4740

unit: weight%

Table 2. Change weight ratio of ingredients of [BESTALOY]-amalgam alloy that pass 24 hours and 2 weeks

After 24 hours After 2 weeks
Element Weight% Atomic% Element Weight% Atomic%
Cu K 0.38 0.90 Cu K 0.68 0.84
Ag L 28.05 39.06 Ag L 30.84 40.13
Sn L 12.46 15.77 = Sn L 15.20 16.09
Hg M 59.11 44.26 Hg M 53.28 42.93
Totals 100.00 Totals 100.00

Table 3. Weight ratio’s change t -test analysis about mercury leakage of [BESTALOY]-amalgam alloy between after 24 hours
and after 2 weeks

After 24 hours After 2 weeks
Mean 59.11 53.202
Dispersion 0 0.3225
Number 5 5
hypothesis Average differences 0
degree of freedom 4
P(T{=t) 1.01E-05%**
t critical value one-tailed tests 21318

*%p<0,001
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Table 4. Change weight ratio of ingredients of [Hi-Aristaloy 21]-amalgam alloy that pass 24 hours and 2 weeks

After 24 hours

Element Weight% Atomic%

Cu K 6.73 4.65

Ag L 24.04 38.08

Sn L 11.08 14.19 =
Hg M 58.15 43.07

Totals 100.00

After 2 weeks

Element Weight% Atomic%
Cu K 6.96 5.23
Ag L 26.34 39.23
Sn L 13.50 13.17
Hg M 53.20 4227
Totals 100.00

Table 5. Weight ratio’s change t -test analysis about mercury leakage of [Hi-Aristaloy 21]-amalgam alloy between after 24

hours and after 2 weeks

After 24 hours

After 2 weeks

Mean 58.15 53.59
Dispersion 0 0.2520
Number 5 5
hypothesis Average differences 0
degree of freedom 4
P(T{(=t) 1.74E-05
t critical value one-tailed tests 2.1318
#%p<0,001
Table 6. Change weight ratio of ingredients of [Sybraloy]-amalgam alloy that pass 24 hours and 2 weeks
After 24 hours After 2 weeks
Element Weight% Atomic% Element Weight% Atomic%
Cu K 6.38 442 Cu K 7.09 442
Ag L 18.45 39.21 Ag L 20.07 39.21
Sn L 22.5 16.23 = Sn L 24.57 16.23
Heg M 52.67 40.04 Hg M 48.27 40.04
Totals 100.00 Totals 100.00
3.1.3. I3 © MY ofzt 222! [Sybraloy] 3 B A} A5 ofd kel [BESTALOY]
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Table 7. Weight ratio’s change t -test analysis about mercury leakage of [Sybraloy]-amalgam alloy between after 24 hours
and after 2 weeks

After 24 hours After 2 weeks
Mean 52.67 48.75
Dispersion 0 0.2246
Number 5 5
hypothesis Average differences 0
degree of freedom 4
P(T<{=t) 2.53E-05
t critical value one-tailed tests 21318
#0¢0,001

Table 8. Change of inside porosity that each kind of amalgam happens according to time(>200)

Time in constant Kinds of amalgam
temperature oven BESTALOY Hi—Aristaloy 21 Sybraloy

After 24 hours

After 1 week
After 2 weeks
After 4 weeks
99l 1% BE of ko] B2o wet )zl WS FA PEirt

9 1% kel 2AJE of {Table 8.
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