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Foreword

43:2008(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-g

avernmental in liaison with 1SO_also take part in the wark 1SQ collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draft internation

adop
Interr

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO
equigd

This

revis¢d by means of the following changes:

a) the description of the test method has been improved;

b) 1

c) Updated labelling requirement has been introduced.

11143 was prepared by Technical Committee ISO/TC 106,V Dentistry, Subcommittee

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F

ed by the technical committees are circulated to the member bodies fer ‘voting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

ment.

second edition cancels and replaces the first editioh (ISO 11143:1999) which has bee

esting at a minimum flow rate for certain types of separator is now required;

Part 2.

al Standards
cation as an

ect of patent

5C 6, Dental

n technically
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Introduction

Amalgam separators are items of dental equipment designed to retain amalgam particles carried by the waste
water from the dental treatment centre, so as to reduce the number of amalgam particles and therefore the

mass of amalgam entering the sewage system.

Separation
combination

It is recognis
particle size

this Internati
distribution o

The principlg
collected eff
through a se
constant wei
determine th

pf any of these methods.

b collection efficiency.

the nmnlgnm particles may he effected hy the use of a Ppnfrifugp, sedimentation filtration, or a

ed that the test sample used to assess the efficiency of an amalgam separator should have a
Histribution which reflects the actual situation in dental treatment centres. The test'sample uged in
bnal Standard is based on investigations that have been carried out to determinie'the particle size
f amalgam particles in waste water from dental treatment centres (see Annex D).

of the test is that the effluent water from the amalgam separator is Cellected in a vessell The
uent water, containing amalgam particles not retained by the amalgam separator, is filtered
fies of preweighed filters. The filters, with the amalgam particles collected on them, are dried to a
ght in a desiccator at room temperature and the total mass of-céllected particles is measuied to

Vi
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Dentistry — Amalgam separators

1 Scope

This

conn
sepa
deter
mark

All te

2 1

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO

ISO

ISO

ISO 9687, Dental equipment — Graphical symbols

ISO 7

IEC @
esse

IEC @
use -

3

1942, Dentistry — Vocabulary

Terms and definitions

International Standard specifies requirements and test methods for amalgam separa
ators in terms of the level of retention of amalgam based on a laboratory test and-the“test
mining this efficiency. It also includes requirements for the safe functioning of thelamalgam
ng, and for instructions for use, operation and maintenance.

5ts described in this International Standard are type tests.

Normative references
following referenced documents are indispensable for .the* application of this documen

ment (including any amendments) applies.

585, Borosilicate glass 3.3 — Properties

696:1987, Water for analytical laboratory use — Specification and test methods

4234:2004, Dentistry — Mercury and alloys for dental amalgam

0601-1:2005, Medical ‘electrical equipment — Part 1: General requirements for basig
htial performance

1010-1:2001¢ ) Safety requirements for electrical equipment for measurement, control ar
— Part 1: General requirements

ors used in

bction with dental equipment in the dental treatment centre. It specifies the efficiengy) of lhe amalgam

rocedure for
separator, for

t. For dated
b referenced

safety and

d laboratory

For the purposes of this document, the terms and definitions given in 1ISO 1942 and 1SO 24234 and the
following apply.

3.1
amal

gam separator

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

©I1SO
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3.2

collecting container
integrated part of the amalgam separator for retention of separated amalgam waste for the purpose of

recovery

3.3

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

3.6

volume of a
capacity of th
operation of
support or in

3.7
warning lev
level, below

3.8

warning sig
auditory or |
condition like

3.9
alarm signa
auditory or |

condition aff¢cting the efficiency’of the amalgam separator

4 Classi

For the purp

city of the removable collecting container.

h amalgam separator system

e collecting container and those cavities that are integral to.the collecting container and/or
the collecting container, including, but is not limited to,*air-water separator tanks or cavitie
Corporate an outlet port for treated effluent, a flow restfictor, or water venturi

I
he maximum fillable volume, at which the eellecting container should be emptied or replaced

hal
sual sign, signal and/or other kind of indicator, or a combination thereof, indicating an ad
ly to cause reduction of efficiency if unattended

sual sign, signal and/or other kind of indicator, or a combination thereof, indicating an ad

fication

cting

ludge

o the
5 that

Verse

verse

o the

pbses of this International Standard, amalgam separator systems are classified according f

method of se

4 HOry £l : 4
Paraturt o uire TUnUwiry types.

— Type 1: centrifugal system

— Type 2: sedimentation system

— Type 3: filter system

— 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 centre or built as a central amalgam separator for one or several dental
treatment centres.

© 1SO 2008 — All rights reserved
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5 Requirements

5.1

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 i

n accordance with 9.1 to 9.6.

5.2

The amalgam separator shall include a warning system to indicate the degree of filling at-which

contg
the n

Test
For 7
clear

contr

Com

5.3

Warning system for collecting container

iner should be emptied or replaced. The warning signal shall be activated at the warning lev|
aximum fillable volume is reached.

n accordance with 9.7.

[ype 2 amalgam separators, the requirement for the warning system-can be met if the
y defines procedures by which the proper function of the amalgam separator is ens

bllable maintenance and recovery procedures as in 11.2.

bliance shall be tested by visual inspection.

Alarm system for collecting container

The
maxi
spec
remal
Test
For Tl
defin
main
Com

5.4

Malfu

indicated hy“activation of an alarm system. It shall not be possible to inactivate signals during

malfy

malgam separator shall include an alarm system:to indicate that the collecting container has
um filling level, as specified by the manufacturer, at which the amalgam separator can p
fied efficiency. The alarm signal shall be activated at the maximum fillable volume. The alarr
n activated until the collecting container and/or filter has been emptied or replaced.
n accordance with 9.8.

ype 2 amalgam separators, the.requirement for the alarm system can be met if the manufa
bs procedures by which thé proper function of the amalgam separator is ensured, giving
enance and recovery procedures as in 11.2.

bliance shall be testéd by visual inspection.

Alarm system/for malfunction of amalgam separator
nction of‘amalgam separators of Types 1 and 4, but only if Type 4 includes centrifugal syst

nction'is corrected.

he collecting
bl and before

manufacturer
ured, giving

reached the
brform to the
h signal shall

cturer clearly
controllable

bms, shall be
use until the

Test

5.5

n accordance with 9.9.

Removal of removable filled collecting container

The removable filled collecting container shall be capable of being removed easily and safely without

disch

NOTE

arging any of the contents into the public sewage system.

Filters are considered as removable collecting containers.

The removabile filled collecting container shall be able to be sealed so that no leakage or spillage can occur
during handling and transportation.

Test

©I1SO
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5.6 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.

5.7 Electrical safety

If an amalgam separator is electrically powered and

a) isconne
b) is physig
1) but

2) but

cted as an integral part of the dental unit, it shall conform to IEC 60601-1;
ally remote from the dental unit
electrically connected, it shall conform to IEC 60601-1;

hot electrically connected, it shall conform to IEC 61010-1.

Test in accondance with 9.12.

6 Sampl

All type tests
(unused and

7 Testa

7.1 Set-u

The test app

ng

empty).

pparatus

p of test apparatus

bratus, shown in Figure 1, consists of the following components:

7.1.1 Incoming water, passing through a water cartridge filter (7.1.2) and thereafter described as fi

tap water.

7.1.2 Water cartridge filter;-of polypropylene, with a nominal filter pore size of 1 ym.

71.3 FIo:\I

the manufa

7.1.4 Sam

urer of the amalgam separator and with a tolerance of + 5 % of the full-scale reading.

le“delivery hopper, of glass or stainless steel with an interior polished surface, with an ou

its lowest pointhaving a diameter of the same size as the inlet diameter of the amalgam separator.

rate meter;,for laboratory use, appropriate for measuring the maximum water flow rate stat

shall be made starting with the testing of one representative sample of the amalgam separator

tered

ed by

let at

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.

© 1SO 2008 — All rights reserved
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7.1.7 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:

a) minimum volume of 45 |;

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;

c) inlet for compressed air with an on/off valve;

d) ;I:ressure gauge, capable of measuring in the pressure range of 0 Pa to 2 x 105 Pa with.ah accuracy of
0,6 % of full-scale pressure;

e) gafety device to reduce overpressure;
f)  gpray bottle;

g) hottom outlet to the filter assembly and then to the drain with an on/off valve.

D

7.1.8| Series of membrane filters and separating gauzes, e.g. cellulose nitrate, polycarbonat
NOTE Filter sizes with an interior diameter of 50 mm or larger may facilitate the filtration process.

The membrane filters shall be arranged into a series of filters and put in the support in fhe following
descénding order:

a) membrane filter with a nominal pore size of 12 um;
b) separating gauzes;

c) 1nembrane filter with a nominal pore-size of 3 um;
d) geparating gauzes;

e) embrane filter with a nominal pore size of 1,2 um;
f)  geparating gauzes (drain side);

g) $upporting mesh.

The geries of membrane filters shall be mounted in the bottom outlet drain line of the effluent collgcting vessel.

7.2 |Installation of amalgam separator

7.2.1 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.

7.2.2 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.

7.2.3 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).

© 1SO 2008 — All rights reserved 5
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7.2.4 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.
7.2.5 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.

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

7 3 2
1002 8 @16
7 =15
|
11 11
12 12
13 13

14 14
Key
1 incoming|water
2 on/off vaIe
3 water carridge filter
4  flow rate mmeter
5 test sample
6  delivery Ropper
7  transpargnt eonnections
8  amalgam|separator (under test)
9  vacuum connection (optional)
10 suction machine (optional)
11 effluent collecting vessel
12 series of membrane filters
13 on/off valve
14 drain
15 compressed air
16 pressure gauge

Figure 1 — Test apparatus for measuring the efficiency of amalgam separators
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8 Test sample

8.1 Preparation of test sample

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

NOTE Annex A describes a procedure for preparation of the test sample.

8.2 Particle fraction sizes

The Iest sample required for the efficiency test of the amalgam separator (9.3) shall be dividgd into three
differpntly sized particle fractions.

a) [Iparticle fraction 1: particle size < 3,15 mm and > 0,5 mm.

Sround stock particles that pass through a sieve with 3,15 mm nominal aperture size afd which are
¢ollected by a sieve with 0,5 mm nominal aperture size.

b) Farticle fraction 2: particle size < 0,5 mm and > 0,1 mm.

Sround stock particles that pass through a sieve with 0,5 mm-ieminal aperture size and whigh are
¢ollected by a sieve with 0,1 mm nominal aperture size.

c) Particle fraction 3: particle size < 0,1 mm (100 pm).

Sround stock particles that pass through a sieve:with 0,1 mm nominal aperture size.

8.3 | Mass of dry test sample

The fotal mass of the dry test sample shall-be (10,000 + 0,005) g, made from the three particle fraction sizes
descfibed in 8.2 as follows:

— 6,000 g (60 % mass fraction) particles of particle fraction 1;
— 1,000 g (10 % mass fraction) particles of particle fraction 2;

— 3,000 g (30 % massfraction) particles of particle fraction 3.

NOTH This miean particle fraction size distribution was calculated from particle size distributions of amgigam in dental
wastd water based on investigations of the United States, Dutch and German dental associations (see Annei D).

The mass of the three particle fractions shall be measured to an accuracy of three decimal places. If the
production of the mass of particles of fraction 1 is only possible with mass deviations greater thar 0,01 g, then
the mass amounts of the other two particle fractions shall be changed In such a way that the ratios of mass
fraction are preserved.

8.4 Particle fraction size distribution
8.4.1 For particle fractions 1 and 2, the particle size distributions shall be within the limits described in 8.2.

8.4.2 For particle fraction 3, the cumulative mass distribution of amalgam particles shall be in accordance
with Figure 2.

For particle fraction 3, the sedimentation X-ray absorption technique in accordance with Annex C shall be

used as the examination procedure. Other investigation techniques such as Coulter counter technique are
acceptable, provided they give comparable results.

© 1SO 2008 — All rights reserved 7
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Y A | W4
100 ///, 30
d d
90 /
2 /
/| H 25
80 /
70
T+ 20
60 /
50 / 15
40 /
+1 10
30
20
1 5
: /
10
0
0 -
1 5 10 50 100 X
Key
X  particle size, in micrometres 1  tolerance of + 2 % for particles <5 ym
Y mass of particle fraction 3, in percent 2 tolerance of + 5 % for particles > 5 um

Z  cumulative mass, in percent

Figure 2 — Cumulative mass distribution (average and 99 % forecasting area)
of test particles of particle fraction 3 with particle size < 100 pm (0,1 mm)
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8.5.1

8.5.1
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The manufacturer of the test sample shall provide data on the particle size distribution [see 10 g)].

Preparation of test slurry

Reagents

A Dispersing agent, such as

a) sodium pyrophosphate (Na,P,0-), technical grade or

Loneit]) o
T

b) \

VOATT

c) alcohol ethoxylate (R-O-[CH,-CH,-QO],-H), technical grade.

8.5.1

8.5.1

8.5.2
8.5.2

8.5.2
70 m

8.5.2

8.5.2
the g

8.5.3

8.5.3
in gra

8.5.3

8.5.3

a) ﬁ)repare the.solution by mixing (1+0,1) g of sodium pyrophosphate [8.5.1.1 a)] with (20

NOTH
either

Itered tap water or

lf/hard water is used the calcium of the water reacts with the sodium pyrophosphate. If flocculatid
water in accordance with ISO 3696:1987, grade 3, or options b) or c¢) in 8.5.1.1 should be used.

2 Filtered tap water, filtered with a water cartridge filter (7.1.2).
3 Dry test sample, prepared in accordance with 8.1.
Apparatus
1 Scales, with a measuring range of 0,01 g to 10 g and a measuring accuracy of + 0,000 1 g.
2 Glass beaker of borosilicate, minimum capacity 4,2 I, with an internal diametdr of at least
m, conforming to ISO 3585.
3 Stirring rod, glass or plastic.
4 Ultrasonic bath, with a power density.@f’at least 240 W/l and of a size appropriate fpr the size of
ass beaker.
Procedure
1 Weigh the dry test sample (8.5.1.3) to an accuracy of three decimal places and note|the mass 4
ms.
2 Put the dry test-sample into the glass beaker (8.5.2.2).
3 Prepare oruse the dispersing agent solution as follows:

+0,1) ml of

n is observed,

b) use 2 mlWaxit [8.5.1.1 b)] or

c) use 10 ml alcohol ethoxylate [8.5.1.1 c)].

Filter

the dispersing agent solution through a 1 ym pore size filter.

1) Waxit is the trade name of a product supplied by Degussa, Rodenbacher Chaussee, 63457 Hanau, Germany. This
information is given for the convenience of the users of this International Standard and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same
results.

©I1SO
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Add the dispersing agent solution to the glass beaker containing the dry test sample. Stir the slurry with a
stirring rod (8.5.2.3) until all test particles are completely wetted by the dispersing agent.

NOTE

8.5.34

Dispersing agents are used prevent air bubbles from sticking to the dispersed test particles.

Fill the glass beaker with additional filtered tap water up to a volume of (1 £ 0,05) | and put it into

an ultrasonic bath (8.5.2.4) for (15 + 1) min to disperse the remaining agglomerate. During this process, stir
periodically by using the stirring rod in order to avoid sedimentation of the test particles.

9 Test method

9.1 Gene

The type tesf

al

s shall be carried out on one representative sample of the item being tested.

9.2 Precgnditioning

Before testin
testing shall
for operation
instructions f

Flush the am
particles are

The amalgan

g is started, the equipment shall be kept in the testing location unoperated for at least 24
be carried out at a room temperature of (23 + 2) °C. If the amalgam-separator requires eleg

pr use.

algam separator with 1 um filtered water with an amount-three times its volume. If contami
visible in the effluent water repeat the procedure one more time.

N separator shall be filled with water unoperated for 24 h before and at the beginning of the t

9.3 Effici¢ency test

h. All
tricity

before the actual series of tests, operate the equipment at rated voltage in accordance with the

hated

psts.

°C.

9.3.1 Apparatus

9.3.1.1 Test apparatus, as specified in, Clause 7.

9.3.1.2 Glass beaker of borosilicate, minimum capacity of 1,2 1.

9.31.3 Spray bottle.

9.314 Ceramic tile.

9.3.1.5 Drying cabihet (or drying oven), capable of being maintained at (90 + 2) °C and at (30 + 2
9.3.1.6 Desiccator.

9.3.1.7 *

9.3.2 Test procedure

9.3.2.1

General

Test the amalgam separator in the test apparatus set up in accordance with 7.1.

10
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9.3.2.2 Preparation

Before the measurement, dry the series of membrane filters (7.1.8) in a drying cabinet (9.3.1.5) at (30 + 2) °C
for at least 3 h until constant mass is reached. Cool the series of membrane filters to room temperature in a
desiccator. Weigh the series of membrane filters to an accuracy of three decimal places. Return the series of
membrane filters to the desiccator. After 24 h reweigh the series of membrane filters. If the result is consistent,
record the mass m, in grams.

Prepare the series of membrane filters (7.1.8) and fix them in the outlet of the effluent collecting vessel.

9.3.2.3 Water flow rate during test slurry addition

9.3.2|3.1 General

Conduct the test at the maximum water flow rate and, if required, at the minimum water{low ratd as specified
in 9.3.2.3.2 and 9.3.2.3.3.

9.3.2|3.2 Maximum water flow rate
For all amalgam separators conduct the test at the maximum water flow rate:

The maximum water flow rate for testing is established according.o ‘the manufacturer's instructions for use,
reduged by 0,5 I/min to compensate for the water of the test slurry.,

If thg resulting water flow rate is lower than 0,5 I/min, then set the water flow rate to 0,5 I/nfin. The total
maximum flow rate shall be 0,5 I/min (test slurry) plus atleast 0,5 I/min (filtered tap water) for a tgtal of at least
1,0 I/min during the 2 min time period that the test slurry is*put into the separator.

Auxillary equipment may be used to accommodate excessive water flow rates for amalgam separators
equigped with flow-reducing devices that restrict-water flow rate below 1 I/min.

NOTE The inlet water should be directed:through the amalgam separator starting immediately before the test slurry is
added to the sample delivery hopper.

9.3.2{3.3 Minimum water flow-rate

For Type 1 amalgam separators and Type 4 amalgam separators that include centrifugal systéms, conduct
the tgst at the minimum water flow rate. For Type 2 and Type 3 amalgam separators a test at fhe minimum
water flow rate is not neécessary.

Thenllninimum watef flow rate for testing is established according to the manufacturer's instructigns for use. If
the minimum water flow rate as specified by the manufacturer is lower than 0,5 I/min, then set tHe "minimum"”
watef flow rate.to 0,5 I/min.

The fotal, minimum flow rate shall be 0,5 I/min (test slurry) plus at most 0,5 I/min (filtered tap watgr) for a total

f t ot d O Moain Aoy $l o O oo £ narad-that tha-t faoliire s to it Lot fb narator
O a CAdol T,U i uuriTyg uic 4 T unie poiiuou aiat it 1IColt Siult y 1o JUut U s oTyaratur.

9.3.2.4 Collecting the water

Open the water inlet. Ensure that all water passing through the amalgam separator is collected in the effluent
collecting vessel (7.1.7).

9.3.2.5 Addition of test slurry

Stir the test slurry (see 8.5).

Carefully pour the test slurry evenly without stopping, over a period of (120 + 10) s while stirring constantly,
into the sample delivery hopper (7.1.4), adding it to the water flowing into the amalgam separator.
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NOTE 1 The water of the test slurry (volume approximately 1 |, added over the prescribed 2 min) is part of the total
water flow rate.

NOTE 2 Itis important to pour the test slurry as evenly as possible into the sample delivery hopper, resulting in constant
flow of test slurry over the entire 120 s.

Rinse the glass beaker with (0,1 £ 0,01) | filtered tap water from the spray bottle [7.1.7 f)] until the glass
beaker is visibly free from residue.

Flush the sample delivery hopper with the filtered tap water that flows into the sample delivery hopper until all
visible residue is removed from the walls of the sample delivery hopper. Remove the sample delivery hopper.

9.3.2.6 Whter flow rate during the flushing period (after the test slurry addition)

9.3.2.6.1 Maximum water flow rate during the flushing period

Increase thg water flow rate to the maximum water flow rate as specified by the manufacturer. |f the
manufacturef's specified maximum flow rate is less than 1 I/min, set the water flow rate at N\/min.

For Type 1 spparators stop the water flow 3 min after the end of the addition of the test slurry.

For all other types stop the water flow after five times the maximum fillable volume of the removable collgcting
container hag passed through the collecting container after the end of the addition of the test slurry, in orgler to
include in the measurements any possible flush-out of the amalgam already sedimented in the collgcting
container.

9.3.2.6.2 Minimum water flow rate during the flushing period

When testing is done at the minimum water flow rate conduct the flushing procedure of 9.3.2.6.1 gt the
minimum water flow rate.

9.3.2.7 Rinsing procedure

Close the va
Put the top
1,5 x 10% Pa
membrane fi
valve. Open
approximate
1,5 x 10% Pa
series of me
procedure tw

9.3.2.8 Di

on the effluent collecting vessel and secure it. Open the drain. Apply an air pressu
to 2 x 10% Pa to the effluent collecting vessel in order to force the fluid through the ser
ters. Wait until all water hassflowed out of the effluent collecting vessel. Close the air pre
the inlet to the rinse water. Rinse the interior walls of the effluent collecting vessel
y 11 filtered tap water. “Close the inlet to the rinse water. Again apply an air pressu
to 2 x 10° Pa to the-effluent collecting vessel to ensure that all remains are forced again
mbrane filters. Repeat’the rinsing of the interior walls of the effluent collecting vessel and fil
0 more times.

ying

Carefully re
cabinet and

o}
nFiry them at (90 + 2) °C for at least 3 h until constant mass is reached. Cool the ceramic il

ve the series of membrane filters, put them on a ceramic tile (9.3.1.4), store them in the ¢

Ive for the incoming water and remoye the transparent hose from the effluent collecting véssel.

re of
es of
ssure
using
re of
5t the
ering

rying
b and

the series of Imembrane filters with their cantents to roam temperature in a desiccator (9.3 1 6)

Weigh the series of membrane filters to an accuracy of three decimal places. Return the series of membrane
filters to the desiccator. After 24 h reweigh the series of membrane filters. If the result is consistent, note the

mass mg in g

rams.

WARNING — The drying process can produce mercury vapour.

9.3.29 Si

mulating full testing

To simulate a fillable volume of 95 %, the collecting container of the amalgam separator should be filled to
70 % of the maximum fillable volume with glass beads of 1 mm diameter. The remaining volume should be

filled to 95 %

12

with amalgam scrap with a maximum particle size of 0,3 mm.
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9.4 Number of tests

9.4.1 General

Test all types of amalgam separators using both the empty and the full test condition at the maximum water
flow rate as specified by the manufacturer.

Test Type 1 amalgam separators and Type 4 amalgam separators that include centrifugal systems using both
the empty and the full test condition at the minimum water flow rate as specified by the manufacturer.

9.4.2 Condition of amalgam separator

9.4.2|1 Empty amalgam separator

9.4.2(1.1 All amalgam separators shall be empty at the beginning of the first test. The|followjng two tests
are performed subsequently, on the same empty amalgam separator.

9.4.211.2 For all amalgam separators the efficiency test shall be carried out three times dn the empty
amalgam separator operated at the maximum water flow rate.

9.4.2(1.3 For Type 1 and Type 4 amalgam separators the efficiency test'shall be carried out three times on
the empty amalgam separator operated at the minimum water flow rate.

9.4.2(2 Full amalgam separator

9.4.2{2.1 All tests are performed on the same amalgam)separator. The condition of a {ull amalgam
sepafator is specified in 9.3.2.9. The following two tests,are performed subsequently, on the same full
amalgam separator.

9.4.212.2 For all amalgam separators the efficieng¢y test shall be carried out three times on the [full amalgam
sepafator operated at the maximum flow rate.

9.4.212.3 For Type 1 and Type 4 amalgam:separators the efficiency test shall be carried out three times on
the fyll amalgam separator operated at the:minimum flow rate.

9.5 | Calculation of efficiency.

9.5.1| The efficiency for thenempty amalgam separator at the two water flow rates (if requifed) shall be
calculated according to 9.5.3) The average of the three test results for both water flow rates (if required) shall
be cdlculated as the separation degrees 74 and 7,.

9.5.2 The efficiency for the full amalgam separator at the two water flow rates (if requifed) shall be
calculated according to 9.5.3. The average of the three test results for both water flow rates (if required) shall
be cglculated-as/the separation degrees 773 and 7.

9.5.3| ~The value for the efficiency, 7, in percent, shall be calculated using the following equation:

y = 100 [mq —(mz —my)]

my

where

m4 is the mass, in grams, of the test sample according to 8.3, recorded to three decimal places
(see 8.5.3.1);

mo is the mass, in grams, of the series of membrane filters (7.1.8) before the efficiency test, recorded to
three decimal places (see 9.3.2.2);

m3 is the mass, in grams, of the series of membrane filters (7.1.8) after the efficiency test, recorded to
three decimal place (see 9.3.2.8).
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9.6 Determination of efficiency

The lowest value of the efficiency from all required test conditions:

a) for Type

b) for Type

2 and Type 3 amalgam separators: 74 or 7,

1 and Type 4 amalgam separators: 74, 775, 173 OF 74

is the value for the efficiency of the amalgam separator.

This value for the efficiency of the amalgam separator shall be compared with the requirement given in 5.1.

9.7 Test ¢

If applicable,
test (9.3), us

For the test,

9.8 Test ¢

If applicable,
warning syst

For the test,

maximum fil

Remove the
whether the

9.9 Testqd
The following
a) Block th

b) Switch 0
9.10 Remo

When the g
instructions.

if warning system for removable collecting container

conduct testing of the warning system for the removable collecting container after-the effid
ng the same amalgam separator.

)f alarm system for removable collecting container

bm (9.7).

use the same amalgam separator as in 9.7 filled. ever the warning level and approachin

collecting container or filter or both, following the instructions for use (see Clause 11), and
bignal ceases properly.

if alarm system for malfunction of amalgam separator
two tests shall be performédy
e centrifugal drive in ofder to stop or hinder the rotation, and note if an alarm signal is given.

ff the drive supply-and note if an alarm signal is given.

val of filled collecting container

ollecting' container is full, remove the collecting container according to the manufact
Observe if there is visible spill or splashing of liquid and/or collected material outsid

collecting co

ency

se an amalgam separator filled almost up to the warning level. Slowly fill-the 'amalgam separator
with filling material as specified in 9.3.2.9. Continue filling until a warning signal is given-

conduct testing of the alarm system for the removable collecting container after testing ¢f the

able volume. Slowly fill the amalgam separator ‘with filling material as specified in 9.8.2.9.
Continue filling until an alarm signal is given.

Lrer's
b the

htainer or in areas around the amalgam separator

9.11 Maximum fillable volume of the removable collecting container

Measure the

maximum fillable volume of the removable collecting container to an accuracy of + 2 %.

9.12 Electrical safety

Check the electrical safety in accordance with IEC 60601-1 or, if applicable, IEC 61010-1.

14
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10 Test report

The test report for the efficiency test (9.3) of the amalgam separator shall include the following information:

a)

designation of the amalgam separator;
name and/or trademark of the manufacturer of the amalgam separator;
model reference and serial number of the amalgam separator tested;

pictures and/or photo of the amalgam separator tested;

tlype classification in accordance with Clause 4;
fleference to this International Standard, i.e. ISO 11143:2008;

particle size distribution used, including a particle size distribution curve (e.ghname and/or
the manufacturer or distributor of the test sample, a certificate, a report of the X-ray sediment

Ipt number of test sample;

only for Type 1 and Type 4 amalgam separators: minimum water{flow rate used during the te
maximum water flow rate used during the test;

iype of membrane filters used during the test;

mumber of tests performed;

gfficiency values of each individual test expressed to three decimal places (e.g. 98,217 %);
gfficiency of amalgam separator expressed to three decimal places;

fesult obtained (pass/fail);

all operations not specified.in this International Standard;

details of any occurrencel which may have affected the test result;

mame of investigator;

date of investigation;

signature of investigator;

trademark of
ation test);

maximum fillable volume of the removable collecting container;

volume of the entire amalgam separator system as defined in 3.6, in litres;

the physical dimensions of the amalgam separator.

© 1SO 2008 — All rights reserved
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11 Manufacturer's instructions for installation, use, maintenance and service

Instructions for installation, use, maintenance and service for the amalgam separator shall be provided
by the manufacturer of the amalgam separator. The instructions shall include at least the following

designation of the amalgam separator;

name and/or trademark and address of manufacturer or distributor;

type classification in accordance with Clause 4;

tions and instructions for installing and connecting the amalgam separator;
ctrical characteristics (e.g. voltage, frequency, fuse values), if applicable;

[ype 1 and Type 4 amalgam separators: minimum water flow rate;

maximum water flow rate;

on of the procedure for emptying the collecting container;

on of the appropriate procedure for recovery of the separated.substances;

maximumm fillable volume of the removable collecting container;

11.1

information:

a)

b)

c)

d) specifica

e) rated ele

f)  only for

9)

h) descript

i) descript

j)

k) descript

I) descript

m) descript

n) descript

0) a stqten
warning
dental tr

p) the flow
allows th

Q)

Verification o

11.2

on of the removable parts for removal of the removable fillable collecting container;

on of the appropriate interval for changing of thescollecting container, if applicable;

on of the contractor, if applicable;

on of the alarm signal and warning-signal, if applicable;

nent that if the amalgam separator is installed distant from the dental treatment centre
eatment centre;

rate (litres per minute) and, if necessary, the level of vacuum strength (hectopascals) whic
e operation of theZamalgam separator;

instructipns for trouble-shooting, if applicable.

f compliance with these information requirements shall be carried out visually.

If for

, the

signal and the alarm signal shall be installed so that it is capable of being monitored from the

h still

Type 2 amalgam separators the warning system and/or the alarm system is omitted

, the

manufacturer shall clearly define procedures by which the proper function of the amalgam separator is
ensured, giving controllable maintenance and recovery routines.

11.3 The manufacturer shall clearly indicate how to empty the removable collecting container before the
maximum fillable volume is reached, without spilling the contents.

12 Marking

12.1 General

Graphical symbols used for marking shall be in accordance with ISO 9687.

16
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12.2 Marking of the amalgam separator

Amalgam separators shall be marked with at least the following information:
a) manufacturer's name and/or trademark;

b) serial number;

c) model reference;

d) minimum water flow rate, if applicable;

e) rLaximum water flow rate;
f) rated electrical characteristics (e.g. voltage, frequency, fuse values), if applicable;
g) Whether a controlled change of collection containers is required.

Verification of compliance with these marking requirements shall be carried out visually.

12.3| Marking of liquid inlet and outlet of the amalgam separator
The lfquid inlet and outlet of the amalgam separator shall be appropriately marked.

Verification of compliance with these marking requirements shall be carried out visually.

12.4| Marking of removable collecting container

The emovable collecting container shall be marked'with at least the following information:
a) manufacturer's name and/or trademark;

b) 1model reference of the corresponding amalgam separator.

Verification of compliance with these 'marking requirements shall be carried out visually.
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Annex A
(informative)

Preparation of amalgam test sample

A.1 Reagents

A1A1 Encal)sulated mercury and alloys for dental amalgam, conforming to ISO 24234.

A.2 Apparatus

A.2.1 Dental amalgamator, conforming to ISO 7488.

A.2.2 Nesf{ of three round sieves, of the following nominal aperture sizes: 3,15.mm, 500 um and 10
conforming tp ISO 3310-1, sized in descending order with a collecting cup (pan)atthe bottom.

A.2.3 Collg¢cting cup, of stainless steel, round.

A.2.4 Spafula, of stainless steel.

A.2.5 Quartering device, conforming to ISO 3954:1977, Figure 4.

A.2.6 Collg¢cting receptacle.

A.2.7 Scalps, with a measuring accuracy of + 0,000“0-g.

A.2.8 Thelmometer.

A.3 Prepgration of hardened amalgam

A.3.1 Prepare approximately 100:¢’amalgam to give nine samples.

Use the following procedure

A.3.2 Use encapsulated alloy and mercury for dental amalgam (A.1.1), and amalgamate as many cap
as needed. |[A dentalamalgamator (A.2.1) shall be used. The frequency of the dental amalgamat
machine setting).andthe amalgamation time shall conform to the manufacturer's instructions.

A.3.3 Prepare

D um,

sules
r (or

cylindrical samples. Remove the free mercury from the mould Then remove the amalgam

.6 as

A.3.4 Divide the amalgam with a spatula (A.2.4) on a glass surface into portions with average diameters of

2mmto3m

m.

A.3.5 Allow a hardening period of at least 30 days at a temperature of (23 + 2) °C and a relative humidity of
(50 + 10) % according to ISO 554.

NOTE

18

Shorter hardening periods create grinding problems.
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Grinding

Grind the hardened amalgam as described in Annex B.

A.5

Sieving

Empty the mill cups into the nest of sieves (A.2.2). Scrape out any residue from the mill cups into the nest of

sieve

S.

Check with a thermometer (A.2.8) that the grinding process does not overheat the amalgam, which can lead

to smearing. The temperature shall be below 25 °C.

Sieve the hardened amalgam using the nest of sieves (A.2.2):

a) 3 150 um sieve;

b) %00 um sieve;

c) 100 uym sieve;

d) ¢ollecting cup.

Grind again the amalgam particles that do not pass through the:8 150 ym sieve.

The @amalgam particles that pass through the 3 150 um sieve but which do not pass through the

comg

The @amalgam particles that pass through the 500 pm sieve but which do not pass through the

comg

The gmalgam particles that pass through the;100 um sieve are intended for fraction 3 particles.

Com
into g

Repe
fracti

Rem

Com
samy

Repe

rise fraction 1 particles.

rise fraction 2 particles.

bine the total quantity of fraction 4, particles. Divide the amalgam powder with a quartering d
ample heaps of final amounts:efapproximately 6 g each.

at the grinding process ‘with the hardened amalgam prepared according to A.3 until th
bn 1 particles is suffieient for 10 heaps.

bine the total quantity of fraction 2 particles. Divide the amalgam powder with a quarterin
le heaps.of final amounts of approximately 1 g each.

at-the grinding process with the hardened amalgam prepared according to A.3 until th

fracti

b00 um sieve

00 um sieve

evice (A.2.5)

e amount of

pve the 3 150 umsieve. Grind again the amalgam particles which do not pass through the 500 um sieve.

j device into

e amount of

hn-2 Innrtir‘lpq is sufficient for 10 hpnlnq

Remove the 500 um sieve. Grind again the amalgam particles which do not pass through the 100 um sieve.
Repeat the grinding process with the hardened amalgam prepared according to A.3 until all amalgam is
ground.

Combine the total quantity of fraction 3 particles, resulting in an amount of fraction 3 particles of approximately

30 g.
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