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Foreword

This British Standard specifies requirements for devices
for protection against airborne particles. Filtering
facepieces differ from the conventional dust respirators
specified in BS 2091 in that they are entirely or
substantially constructed of filter material and are
generally designed for a limited period of use.

Filtering facepiece respirators afford no protection against
oxygen deficiency, i.e. atmospheres containing less than
17 % oxygen by volume, and should be worn only under
the supervision of a competent person who is aware of
the conditions in which they are to be worn. Itis unlikely
that the requirements for total inward leakage will be
fulfilled by wearers with facial hair.

Full document details: BS 6016:1980
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1. Schematic diagram of apparatus for
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. Dust clogging test apparatus for valveless
filtering facepiece respirators 11
_ Detail of base of mixing chamber C and nozzle
A as shown in figure 7 12
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Guidance on the type of respiratory protection that should
be provided for particular conditions, and its method of
use, are given in B§ 4275.

Acknowledgement is made to the following for
permission to reproduce copyright material:
Chemical Defence Establishment, Porton Down, for
figures 2 and 5;
National Coal Board for figure 8.

Certification. This British Standard provides for a product
concerning personal safety. Manufacturers and
purchasers are therefore urged to make use of the
certification facilities of BSI.
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British Standard Specificatidn for

Filtering facepiece dust respirators

1. Scope

This British Standard specifies requirements for three
types of filtering facepiece respirators designed to give
protection against dusts for limited periods. For the
purposes of this British Standard, ‘dusts’ is taken to
include other particulates such as fumes and also mists of
negligible volatility.

2. Referénces

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Design

Filtering facepiece dust respirators shall consist of the
following.

(a) A facepiece covering at least the nose and mouth,
and consisting wholly or partly of filter materials
through which the inhaled air passes. The exhaled air
may be discharged through the same materials or -
through an exhalation valve.

{b) A head harness, which may or may not be
adjustable, to hold the facepiece securely in position on
the head.

The respirators shall be designed to comply with the
performance requirements given in clause 5, thus
providing nominal protection values (see BS 4275), for
the three types of respirator, of:

6 for type 1;
10 for type 2;
20 for type 3.

4. Construction

4.1 Materials used shall be suited to withstand handling
and wear over the period for which the respirator is
designed to be used. After undergoing the treatment
described in appendix A, none of the three samples of
respirators shall have suffered mechanical failure of the
facepiece or straps.

4.2 No materials of a highly flammable nature, of the
same order as cellulose nitrate, shall be used.

4.3 Materials that may come into contact with the skin
shall be non-staining, soft and pliable, and shall not have
harmful effects on the skin.

4.4 No known toxic substance (e.g. asbestos) shall be
used as a filfering medium.

4.5 When fitted in accordance with the manufacturer's
instructions, the complete respirator shall allow the
correct wearing of a safety helmet, ear defenders and

- spectacles or eye protectors.

4.6 The respirator shall be light in weight, cause minimal
interference with vision, allow freedom of movement, and
be comfortable to wear.,

5. Performance requirements

5.1 General. Respirators shall be transported to the
testing establishment by normal commercial channels. On
delivery they shall have no mechanical defects. The
respirators shall comply with the performance
requirements stated in 5.2 to 5,7, except that only
respirators designed to be resistant to clogging need to
comply with the requirements of 5.6.

5.2 Total inward leakage. When tested by the method
described in appendix B with the respirators fitted in
accordance with the manufacturer's instructions, the
mean total inward leakage, as defined in B.7, for each test
subject, of new respirators shall not exceed the following
values for the three types of respirator:

15 %fortype 1;
10 % for type 2;
5 % for type 3.

In addition, no inward leakage during any of the activities
described in B.6 shall exceed the following values for the
three types of respirator:

20 % for type 1;
12.5 % for type 2;
7 % for type 3.

Three respirators shall be subjected to the simulated
wearing treatment in accordance with appendix A, after
which they shall be tested for total inward leakage, in
accordance with appendix B, on three of the original test
subjects who satisfied the requirements for inward

" leakage. When the mean of any increases of total inward

leakage for these three tests is added to the mean total
inward leakage previously measured on the same
subjects wearing new respirators, the total shall remain
within the foregoing limits. ;

‘5.3 Filter penetration. With the respirator connected in

an airtight manner to a hollow former of suitable shape,
and tested at a flow rate of 30 litres/min by the method
described in BS 4400, both before and after undergoing
the treatment described in.appendix A, the penetration
shall not exceed the following values for the three types of
respirator:

10 % for type 1;
5 % for type 2; ’
2.5 % for type 3. Documents

5.4 Resistance to breathi 19 With the respirator,
connected in an airtight manner to a hollow former of
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suitable shape and with air drawn through the filter at a
flow rate of 85 litres/min to measure inhalation
resistance, and blown from the hollow former through the
respirator at the same flow rate to measure exhalation
resistance, the requirements of 5.4.1 and 5.4.2 shall be
fulfilied.

5.4.1 Respirators not fitted with an exhalation valve.
Neither the inhalation nor the exhalation resistance
imposed by the respirator shall exceed 160 Pa (15.0
mmH,0; 1.5 mbar*).

5.4.2 Respirators fitted with an exhalation valve. The
inhalation resistance imposed by the respirator with an
exhalation valve shall not exceed:

200 Pa (20 mmH,0; 2.0 mbar} for type 1;

320 Pa (32 mmH,0; 3.2 mbar) for types 2 and 3.

The exhalation resistance for valved respirators shall not
exceed 125 Pa (12.5 mmH,0; 1.25 mbar).

5.5 Valve leakage. If the respirator incorporates an
exhalation valve, the valve and seating, when dry, shall not
have a leakage exceeding 30 mi/min when tested at a
constant suction head of 250 Pa {25 mmH,0; 2.5 mbar)
in accordance with appendix C.

5.6 Resistance to clogging. After respirators designed to
be resistant to clogging have been subjected to the
treatment described in appendix D, the inhalation and
exhalation resistance of valveless respirators shall not

*1 mbar=100 Pa=102 N/m2.
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exceed 250 Pa (25 mmH,0; 2.5 mbar). The inhalation
resistance of the three types of respirator fitted with
exhalation valves shall not exceed the following values:
400 Pa (40 mmH,0; 4.0 mbar) for type 1;
500 Pa (50 mmH,0; 5.0 mbar) for types 2 and 3.
All types of respirator shall also comply with the
penetration requirements specified in 5.3 after the
clogging test.
5.7 Effective dead space. When the respirator has been
tested in accordance with appendix E, the carbon dioxide
concentration in the inhaled air shall not exceed 1.6 %.

6. Marking
Respirators shall be marked legibly with the following
information:

{a) the name, trademark or other means of identification
of the manufacturer;

{b) the number of this British Standard, i.e. BS 601 6T
(c) the size (if more than one size is available);

(d) the type (i.e. 1,2 or 3);

(e} if they comply with the requirements for resistance
to clogging, with the letter H;

{f) the month and year of manufacture and probable
shelf life.

tMarking BS 6016 on or in relation to a product is a ctaim by the manufacturer that the product has been manufactured in
accordance with the requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer’s responsibility.

Enquiries as to the availability of third party certification to support such claims should be addressed to the Director, Brit
Institution, Maylands Avenue, Hemel Hemmpstead, Herts HP2 4SQ in the case of certification marks administerad by BS

appropriate authority for other certification marks.

PEetiments
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Appendix A
Simulated wearing treatment
A,1 Apparatus

A.1.1 Breathing simulfator. The breathing simulator, which
is connected to the respirator, shall be set to operate at
30 strokes per minute so as to inhale and exhale,
sinusoidally, normal la.oratory air that is substantially free
from oil vapour and other pollutants, at a flow rate of

85 litres/min, body temperature pressure saturated
(BTPS).

A.1.2 Dummy head, The: dummy head is for the purpose of
mounting the respirator.

A.1.3 Humidifier. The humidifier is incorporated in the
exhalation line between the breathing simulator and the
respirator, The humidifier shall be set at a temperature in
excess of 37 °C to allow for cooling of the air before it

reaches the mouth of the dummy head. In order to prevent .

excess water spilling out of the dummy’s mouth and
contaminating the respirator, the head shall be so inclined
that the water runs away from the mouth and is collected
in a trap.

A.2 Number of samples. Three respirators shall be used.

A.3 Procedure. The breathing simulator is broughtinto
operation, the saturator switched on and the apparatus
allowed to stabilize. The respirator under test shall then be
mounted on the dummy head and the treatment
conducted for 2 h 45 min in total. During this time, at
approximately 20 min intervals, the respirator shall be
completely removed from the dummy head and refitted so
that, during the test period, the respirator is fitted ten
times to the dummy head.

Appendix B
Determination of total inward leakage

B.1 Principle. The subject wearing the respirator under
test breathes a controlled atmosphere of air and sodium
chloride {NaCl) aerosol as specified in B.4. The air inside
the respirator is sampled and analysed, by means of a
flame photometer, for the specified sodium chloride
content. This is done by piercing the fabric of the mask
with a large bore hypodermic syringe connected to a
miniature ejector pump which dilutes the sample from the
mask and provides an adequate volume for flame
photometry.

B.2 Test subjects. Ten clean shaven persons {without
beards or sideburns) are selected to cover the range of
facial characteristics of potential users, excluding persons
with significant abnormalities. It is to be expected that,
exceptionally, some persons.cannot be fitted with a
respirator and such persons shall not be used as test
subjects.

If more than one size of respirator is manufactured, the
test subjects shall be supplied with the appropriate size.

B.3 Apparatus. A schematic diagram of the layout of this
test apparatus is given in figure 1.

B.3.1 Ejector pump. An adjustable ejector pump (see
figure 2) is used for the withdrawal of an air sample of
known volume from the respirator under test. The position
of the jet is so adjusted that, with a constant flow rate of
14 litres/min, under ambient conditions, of clean '
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compressed air into the side tube, a flow of 2 litres/min of
sample air and diluent is drawn through the sampling
probe. The jet position is then fixed by means of the
locknut.

B.3.2 Sampling probe. The sampling probe (see figure 3) is
constructed from one 12 G and one 18 G hypodermic
needle. A hole is cut in one side of the 12 G needle and the
18 G needie is bent int6 a U-shape and inserted in the
hole so that the diluent is injected parallel to the sample
flow. The two needles are then sealed at the jointina
block of epoxy resin. A flow of 1 litre/min of clean dry air
shall be maintained through the needie in order to reduce
the high relative humidity of the sample air and thus
prevent condensation in the sampling line.

B.3.3 Head mount. The head mount (see figure 4) is
constructed from the plastics head band of a safety
helmet and to it is attached an adjustable arm which is
used to hold the sampling probe in position. The sampling
ejector and associated tubing are also mounted on the
headband.

B.3.4 Blouse. The blouse is made of transparent plastics.
The hood part shall have a diameter of about 30 cm.

B.3.5 Flame photometer*. The flame photometer shall be
as specified in BS 4400.

B.4 Test conditions. The following test conditions shall
apply.
Continuous flow into the test blouse: 250 litres/min

Particle size distribution: {in accordance with the
parameters given in figure 5)

NaCl concentration of the test aerosol: 4 mg,/m3
(approx.)

Temperature of the air: 23 += 2 °C

Relative humidity of air in test blouse: below 60 %

B.5 Calculation of total inward leakage

c
P (measured penetration, per cent) = CTZ x 100
1

where

Cy is the measured NaCl concentration in the respirator
under test. :

Cy is the measured NaCl concentration surrounding the
respirator under test. :

B.6 Procedure. The subject is required to stand on a level
treadmill, wearing the mask under test, and a plastics
blouse. Feed the test aerosol to the top of the blouse
through a diffuser and across the face of the subjectat a
flow rate of 250 litres/min. This flow rate gives a velocity
of approximately 12 cm/s over the subject’s face and -
has been found by experience to be necessary to clear the
exhalate rapidly from the front of the mask to ensure that,
at high rates of breathing, the amount re-breathed from
outside the mask is small.

The subject is required to stand on the treadmill until the
base level measured by the photometer reaches an

- equilibrium value. The sodium chloride aerosol shall then

be switched on. After the aerosol has reached its
equilibrium concentration in 2 min to 3 min the subject
shall carry out the following actions for the stated times:
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- *Sucha model, supplied by Moore’s Wallisdown Ltd., V_Valli'sdown ijéd.,é_éurnemouthg has been found to be suitable,
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