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ANSI/ADA Specification No. 108 — 2009

AMERICAN NATIONAL STANDARD/ AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 108
FOR AMALGAM SEPARATORS

The Council on Scientific Affairs of the American Dental Association has approved American Dental
Association Specification No. 108 for Amalgam Separators. This and other specifications for dental
materials, instruments and equipment are being formulated by working groups of the ADA Standards
Committee on Dental Products (formerly Accredited Standards Committee MD156 for Dental Materials,
Instruments and Equipment). The Committee has representation from all interests in the United States in
the standardization of materials, instruments and equipment in dentistry. The Council has adopted the
specifications, showing professional recognition of their usefulness in dentistry, and has forwarded them
to the American National Standards Institute with a recommendation that the specifications be approved
as American National Standards. The American National Standards Institute granted approval of ADA
Specification No. 108 as an American National Standard on February 27, 2009.

The Council thanks the members of ADA SCDP Working Group No. 6.57 on Amalgam Separators. The
chairman of SCDP Working Group 6.57 is Frederick Eichmiller, Stevens Point, WI.
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2 ANSI/ADA Specification No. 108 — 2009

AMERICAN NATIONAL STANDARD/AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 108 FOR AMALGAM
SEPARATORS

] 0} PasuadT] TeTJaiew payyisrdhdog

FOREWORD
(This Foreword does not form a part ANSI/ADA Specification No. 108 for Amalgam Separators).
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This specification is an identical adoption of ISO 11143:2008, Dentistry — Amalgam separators. ADA SCDP Working Group
No. 6.57 on Amalgam Separators examined the specification and found it acceptable for identical adoption as ANSI/ADA
Specification No. 108.

Amalgam separators are items of dental equipment designed to retain amalgam particles carried by the waste water from
the dental treatment center, so as to reduce the number of amalgam particles and therefore the mass of amalgam entering
the sewage system.
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Separation of the amalgam particles may be effected by the use of a centrifuge, sedimentation, filtration, or a combination of
any of these methods.

It is recognized that the test sample used to assess the efficiency of an amalgam separator should have a particle size
distribution which reflects the actual situation in dental treatment centers. The test sample used in this specification is based
on investigations that have been carried out to determine the particle size distribution of amalgam particles in waste water
from dental treatment centers (see Annex D).

The principle of the test is that the effluent water from the amalgam separator is collected in a vessel. The collected effluent

water, containing amalgam particles not retained by the amalgam separator, is filtered through a series of preweighed filters.
The filters, with the amalgam particles collected on them, are dried to a constant weight in a desiccator at room temperature
and the total mass of collected particles is measured to determine the collection efficiency.
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AMERICAN NATIONAL STANDARD/AMERICAN DENTAL ASSOCIATION SPECIFICATION NO. 108 FOR AMALGAM
SEPARATORS

31

3.2

33

34

SCOPE

This specification specifies requirements and test methods for amalgam separators used in connection with dental
equipment in the dental treatment center. It specifies the efficiency of the amalgam separators in terms of the level of
retention of amalgam based on a laboratory test and the test procedure for determining this efficiency. It also includes
requirements for the safe functioning of the amalgam separator, for marking, and for instructions for use, operation
and maintenance.

All tests described in this specification are type tests.

NORMATIVE REFERENCES

The following referenced documents are indispensable for the application of this document. For dated references,
only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

ISO 1942, Dentistry — Vocabulary

ISO 3585, Borosilicate glass 3.3 — Properties

ISO 3696:1987, Water for analytical laboratory use — specification and test methods
ISO 9687, Dental equipment — Graphical symbols

ISO 24234:2004, Dentistry — Mercury and alloys for dental amalgam

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic safety and essential
performance

IEC 61010-1:2001, Safety requirements for electrical equipment for measurement, control and laboratory use —
Part 1. General requirements

(ISO standards for dentistry are available from the American Dental Association, Department of Standards, 211 E.
Chicago Ave., Chicago, IL 60611 or www.adacatalog.org. Other ISO and IEC standards are available from the
American National Standards Institute, 25 W. 431 St., New York, NY 10036 or www.ansi.org).

TERMS AND DEFINITIONS
For the purposes of this document, the terms and definitions given in ISO 1942 and ISO 24234 and the following

apply.

Amalgam separator - item of dental equipment designed to remove amalgam particles from the waste water from
the dental treatment center, so as to reduce the number of amalgam particles and therefore the mass (amount) of
amalgam entering the sewage system.

Collecting container — integrated part of the amalgam separator for retention of separated amalgam waste for the
purpose of recovery.

Dental treatment center — combination of units consisting, as a minimum, of the dental unit and the dental chair
combination, which enable the dentist to perform patient therapy.

Efficiency of amalgam separator — mass percentage of the specified test sample retained by the amalgam
separator.
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4 ANSI/ADA Specification No. 108 — 2009

35  Maximum fillable volume - level or volume defined by the maximum waste solids/sludge collecting capacity of the
removable collecting container of the amalgam separator at which the efficiency is unaffected.
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NOTE: For the purposes of conducting these tests the maximum fillable volume is 95 % of the maximum
solids/sludge collecting capacity of the removable collecting container.
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36 Volume of an amalgam separator system - capacity of the collecting container and those cavities that are integral
to the collecting container and/or to the operation of the collecting container, including, but is not limited to, air-water
separator tanks or cavities that support or incorporate an outlet port for treated effluent, a flow restrictor, or water
venturi.
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37  Warning level - level, below the maximum fillable volume, at which the collecting container should be emptied or
replaced.

3.8  Warning signal - auditory or visual sign, signal and/or other kind of indicator, or a combination thereof, indicating an
adverse condition likely to cause reduction of efficiency if unattended.

39  Alarm signal - auditory or visual sign, signal and/or other kind of indicator, or a combination thereof, indicating an
adverse condition affecting the efficiency of the amalgam separator.

4 CLASSIFICATION
For the purposes of this specification, amalgam separator systems are classified according to the method of
separation into the following types:

e Type 1: centrifugal system.

o Type 2: sedimentation system.

o Type 3:filter system.

e  Type 4; any combination of Types 1, 2 and 3.

This classification is applicable to all amalgam separators, irrespective of whether the amalgam separator is included
in every dental treatment center or built as a central amalgam separator for one or several dental treatment centers.

5 REQUIREMENTS
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51  Efficiency
The efficiency of the amalgam separator shall be at least 95 % (mass fraction).

The determination of the efficiency shall be carried out under empty and full conditions for all types of amalgam
separators.

Test in accordance with 9.1 to 9.6.
52  Warning system for collecting container
The amalgam separator shall include a warning system to indicate the degree of filling at which the collecting
container should be emptied or replaced. The warning signal shall be activated at the warning level and before the
maximum fillable volume is reached.
Test in accordance with 9.7.
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For Type 2 amalgam separators, the requirement for the warning system can be met if the manufacturer clearly
defines procedures by which the proper function of the amalgam separator is ensured, giving controllable
maintenance and recovery procedures as in 11.2.
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Compliance shall be tested by visual inspection.
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53  Alarm system for collecting container
The amalgam separator shall include an alarm system to indicate that the collecting container has reached the
maximum filling level, as specified by the manufacturer, at which the amalgam separator can perform to the specified
efficiency. The alarm signal shall be activated at the maximum fillable volume. The alarm signal shall remain activated
until the collecting container and/or filter has been emptied or replaced.
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Test in accordance with 9.8.

For Type 2 amalgam separators, the requirement for the alarm system can be met if the manufacturer clearly defines
procedures by which the proper function of the amalgam separator is ensured, giving controllable maintenance and
recovery procedures as in 11.2.

Compliance shall be tested by visual inspection.

54  Alarm system for malfunction of amalgam separator
Malfunction of amalgam separators of Types 1 and 4, but only if Type 4 includes centrifugal systems, shall be
indicated by activation of an alarm system. It shall not be possible to inactivate signals during use until the
malfunction is corrected.
Test in accordance with 9.9.

55  Removal of removable filled collecting container
The removable filled collecting container shall be capable of being removed easily and safely without discharging any
of the contents into the public sewage system.

NOTE: Filters are considered as removable collecting containers.

The removable filled collecting container shall be able to be sealed so that no leakage or spillage can occur during
handling and transportation.
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Test in accordance with 9.10.

56  Maximum fillable volume of the removable collecting container
The maximum fillable volume of the removable collecting container that shall be handled during emptying shall not
exceed 4 |.

Test in accordance with 9.11.

57  Electrical safety
If an amalgam separator is electrically powered and:

A Is connected as an integral part of the dental unit, it shall conform to IEC 60601-1;

B s physically remote from the dental unit
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i. but electrically connected, it shall conform to I[EC 60601-1;
ii. but not electrically connected, it shall conform to IEC 61010-1.
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Test in accordance with 9.12.

6 SAMPLING
All type tests shall be made starting with the testing of one representative sample of the amalgam separator (unused
and empty).

=
[=]
.
<
3
3

E
5
o
2
c
5
g
o
=]
]
=)
o
=
1]
9
el
2
5
=
=]
]
.
)
3
El
=4
5
=
@
=N

7 TEST APPARATUS
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71 Set-up of test apparatus
The test apparatus, shown in Figure 1, consists of the following components:

711 Incoming water, passing through a water cartridge filter (7.1.2) and thereafter described as filtered tap water.
741.2  Water cartridge filter, of polypropylene, with a nominal filter pore size of 1 um.

71.3 Flow rate meter, for laboratory use, appropriate for measuring the maximum water flow rate stated by the
manufacturer of the amalgam separator and with a tolerance of £ 5 % of the full-scale reading.

7.1.4 Sample delivery hopper, of glass or stainless steel with an interior polished surface, with an outlet at its lowest point
having a diameter of the same size as the inlet diameter of the amalgam separator.

7.1.5 Amalgam separator, under test.

7.1.6 Two transparent hoses, of plastic with a minimum wall thickness of 5 mm and an interior smooth surface for
respectively connecting:

A The outlet of the sample delivery hopper to the inlet of the amalgam separator, with the same inside diameter as
the outside diameter of the outlet of the delivery hopper;

B The outlet of the amalgam separator to the effluent collecting vessel, with the same inside diameter as the outside
diameter of the outlet of the amalgam separator.

74.7  Effluent collecting vessel, of stainless steel with a polished interior surface, proved for a minimum pressure of
2 x 10% Pa (2 bar), with the following characteristics:
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A Minimum volume of 45 1;

NOTE: The volume of the effluent collecting vessel depends on the volume of water allowed by the maximum
water flow rate (see 9.3.2).

B Inlet for filtered tap water with an on/off valve;
¢ Inlet for compressed air with an on/off valve;

D Pressure gauge, capable of measuring in the pressure range of 0 Pa to 2 x 105 Pa with an accuracy of 0.6 % of
full-scale pressure;

E Safety device to reduce overpressure;
F Spray bottle;

G Bottom outlet to the filter assembly and then to the drain with an on/off valve.
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718

72

7.21

725

Series of membrane filters and separating gauzes, e.g. cellulose nitrate, polycarbonate.
The membrane filters shall be arranged into a series of filters and put in the support in the following descending order:

A Membrane filter with a nominal pore size of 12 um;
B Separating gauzes;

¢ Membrane filter with a nominal pore size of 3 um;
D Separating gauzes;

E Membrane filter with a nominal pore size of 1.2 um;
F Separating gauzes (drain side);

G Supporting mesh.

The series of membrane filters shall be mounted in the bottom outlet drain line of the effluent collecting vessel.
NOTE: Filter sizes with an interior diameter of 50 mm or larger may facilitate the filtration process.

Installation of amalgam separator

Install the amalgam separator in such a way that the flow rate of incoming water can be measured and regulated.
Follow the installation instructions of the manufacturer. The set-up of test apparatus is shown in Figure 1 and

described in 7.1.

NOTE: If an integrated air-water separator or auxiliary unit is needed for the amalgam separator to function, as
indicated by the manufacturer, then the additional element is part of the installation of the amalgam separator.

Open the top of the effluent collecting vessel (7.1.7) and put one of the transparent hoses (7.1.6) into the effluent
collecting vessel.

Connect a water cartridge filter (7.1.2) to the water supply of the test set-up. For the test, use tap water that is
directed through the water filter (filtered tap water).

The transparent hose (7.1.6) connecting the sample delivery hopper (7.1.4) to the inlet of the amalgam separator
should be positioned as vertically as possible in order to prevent trapping of amalgam particles.

Care shall be taken to avoid sedimentation of test sample particles outside of the effluent collecting vessel.

The transparent hose connecting the outlet of the amalgam separator to the effluent collecting vessel shall be
positioned with a straight constant slope. The angle of the slope of the transparent hose shall be more than 30° from
the horizontal.

The set-up of test apparatus shall permit the entire amount of the test slurry (8.5) to enter the amalgam separator.
TEST SAMPLE

Preparation of test sample

For the preparation of the test sample, capsules predosed with alloy and mercury conforming to the chemical
composition specified in 1ISO 24234 shall be used.
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