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and respirator classifications provided
for in this rule are sufficiently severe to
alleviate this concern.

One commenter questioned NIOSH’s
intent for restricting final inhalation
resistance for particulate filters used in
conjunction with chemical cartridges.
This commenter pointed to § 84.203
requirements which specify maximum
allowable final inhalation resistances for
these combinations. The final inhalation
value is to be measured at the end of the
service life tests for the chemical
cartridge portion of the combination.
NIOSH will continue to measure the
initial and final inhalation and
exhalation resistances of the
combination in conjunction with the
service life test of the chemical
cartridge. The inhalation and exhalation
resistances need not be measured for
these combinations in conjunction with
the particulate efficiency level
determination tests.

Paragraph (b) states the inhalation
resistance of the complete respirator is
not to exceed 35 millimeters of water-
column height. The exhalation
resistance of the complete respirator is
not to exceed 25 millimeters of water-
column height.

The proposed rule would have
limited the inhalation and exhalation
resistances to 30 and 20 millimeters of
water-column height, respectively.
Several commenters requested that the
values be increased. Increased breathing
resistance values will permit the
effective use of presently available filter
material in respirators re-designed to
meet the efficiency level determination
tests at a reasonable cost. Others
expressed a concern that respirators
with higher breathing resistances are
less likely to be fitted properly, often
intentionally due to the discomfort.
Commenters expressed that this may be
true in the health-care profession where
the use of certified respirators is new.

The final rule has increased the
maximum acceptable breathing
resistance values slightly from the
proposed levels to those suggested by
commenters. The proposed resistance
levels of 30 and 20 millimeters of water-
column height corresponded to the
maximum allowable resistance values in
part 11 for any particulate respirator.
The new resistance levels remain below
the acceptable limits for some non-
particulate respirator classes under the
existing part 11 provision. For example,
chemical cartridge respirators, which
have use patterns similar to particulate
filter respirators, have a maximum
initial inhalation resistance of 40
millimeters water-column height. This
increase in acceptable breathing
resistance for particulate respirators will

enable manufacturers to produce
respirators meeting the new
requirements more expeditiously and at
lower cost than the proposal would
have allowed. This small increase in
maximum allowable breathing
resistance for particulate respirators
does not add substantially to
physiologic burden for respirator users,
and will be compensated by increased
worker protection provided by the new
filter efficiency tests and classification
system. The acceptable breathing
resistance levels for the non-particulate
respirator classes are not affected.

Section 84.181 Non-powered Air-
Purifying Particulate Filter Efficiency
Level Determination

This section is new and specifies the
test criteria and acceptable performance
criteria for the new non-powered air-
purifying particulate filter efficiency
level determination. This section has
been retitled from particulate
instantaneous-penetration-filter test in
response to a comment. The new title
more appropriately represents the intent
of the tests in this section to determine
the efficiency level of the filters.

Paragraph (a) requires the filter
efficiency testing of 20 filters of each
non-powered air-purifying particulate
respirator model. Testing is conducted
using a solid sodium chloride or
equivalent particulate aerosol for N-
series certification or a dioctyl phthalate
or equivalent liquid particulate aerosol
for R-series and P-series certification.

Paragraph (b) requires the filters,
including holders and gaskets; when
separable, to be tested mounted on a test
fixture in the manner as used on the
respirator. This provides for testing of
the assembly in a configuration as it will
be actually used.

Paragraph (c) describes
preconditioning requirements for the 20
N-series filters to be tested. After
removal from their packaging, the 20
filters are placed in an environment of
85±5 percent relative humidity at 38±2.5
°C for 25±1 hours. The filters shall be
stored in a gas-tight container until
tested. Testing for the filter efficiencies
must be performed within 10 hours
following preconditioning. These
preconditioning requirements apply
only to N-series filters differing from the
proposal which would have had filters
of each series subjected to
preconditioning.

Paragraph (d) provides for blocking
the exhalation valves to ensure that any
valve leakage is not included in the
filter efficiency level evaluation. This
only applies when the filters do not
have separable holders and gaskets.

Paragraph (e) specifies the continuous
test aerosol flow rates for the filter
efficiency testing. Single filters are
tested at a rate of 85±4 liters per minute;
filters used in pairs are tested at a rate
of 42.5 ± 2 liters per minute through
each filter.

Paragraph (f) describes the
penetration test aerosols and the test
criteria to be used. A sodium chloride
or equivalent solid aerosol is used when
testing for filter efficiency for N-series
filters. A neutralized-dioctyl phthalate
(DOP), or equivalent oil, liquid aerosol
is specified as the testing agent when
testing for filter efficiency of R- and P-
series filters. For P-series filters, the
filter efficiency test will be continued
until minimum efficiency is obtained.
However, for N- and R-series respirators
it will be terminated when an aerosol
mass of 200±5 mg has contacted the
filter unit, if minimum efficiency has
not been obtained.

Paragraph (f)(1) identifies the test
conditions for the sodium chloride or
equivalent solid aerosol to be at 25±5 °C
and relative humidity of 30±10 percent.
The aerosol specified to be used in these
tests will be neutralized to the
Boltzmann equilibrium state, and the
maximum concentration will not exceed
200 mg/m3. The relative humidity of the
sodium chloride aerosol has been
changed from the proposal in response
to a comment. This change, a small
increase in the relative humidity of the
aerosol, allows testing at the values
normally encountered with the test
instruments commonly used.

Paragraph (f)(2) specifies the DOP or
equivalent oil liquid particulate aerosol.
The test conditions for the liquid
aerosol are specified to be at 25±5 °C.
The aerosol specified to be used in these
tests will be neutralized to the
Boltzmann equilibrium state, and the
maximum concentration will not exceed
200 mg/m3.

Paragraph (g) specifies the particle
size limitations at the test conditions for
the filter efficiency test aerosols. The
sodium chloride aerosol will have a
particle size distribution with count
median diameter between 0.075±0.020
micrometer and a standard geometric
deviation not exceeding 1.86. The liquid
particulate aerosol has a particle size
distribution with count median
diameter between 0.185±0.020
micrometer and a standard geometric
deviation not exceeding 1.60. NIOSH
will make these particle size
distribution determinations at the
specified test conditions with a
scanning mobility particle sizer (SMPS)
or equivalent. The specification of a
scanning mobility particle sizer
represents newer technology than the


