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B BHS
- Air quality — Sampling conventions for airborne particle
HEH(YS)
deposition in the human respiratory system
_ S - oM SEIHNM 321 = X FHRHE st
EZY(23)
ANZHF 7
Publication date | 2012-01-03
This International Standard specifies sampling conventions
to define idealized samplers for estimating the deposition
of non-volatile, non—hygroscopic, non-fibrous aerosols in
five specific loci of the respiratory tract. The five loci
consist of the anterior and posterior areas of the nasal
ISO passages, the ciliated and non-ciliated parts of the
1 13138:2 tracheobronchial area, and the alveolar (gas exchange)
012 region.

Jd
0F0
0z
40

The conventions are separated into three independent
sampling efficiencies defined in terms of thermodynamic
diameter characterizing the diffusive (Brownian) motion of
sub—micrometre particles and four efficiencies in terms of
aerodynamic diameter > 0.1 um characterizing deposition
by impaction, interception or gravitational settling. Each
conventional curve has been developed as an average of
12 breathing

conditions ranging from sitting to heavy exercise, male vs

12 deposition curves corresponding to

female, and breathing mode (mouth vs nasal breathing).

Life cycle

SHIEEE0! 2017-06-09
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Workplace atmospheres —— Determination of toluene
nzoiee) diisocyanate vapours using 1-(2-pyridyl)piperazine—coated
glass fibre filters and analysis by high performance liguid
chromatography with ultraviolet and fluorescence detectors
SAXZI| - 1(2-Leld)TH2N DY Rel8: ZEHY X2
HEH(22) & 2 2S00 FE DESUHIAZ0EDNIE 018
st ERAUCIOIAAIOHHIOE D12 53 & 24
Publication date | 2012-12-06
This International Standard gives general guidance for the
sampling and analysis of airborne toluene diisocyanate
(TOI) in workplace atmospheres. The procedure specified
in this International Standard is especially suitable for short
(15 min) and long-term (4 h) sampling and analysis of
2,4- and 2,6-TDI vapours.
SO The upper limit for this method is approximately 85 ug of
2 14382 TDI per sample. This is a conservative upper limit based
2012 on the requirement of maintaining a sufficient amount of

J
00
0%
40

reagent on the coated glass fibre filter while permitting a 4
h sample to be collected at 1 L/min from an atmosphere
containing 50 nl/L of TOI.

The quantitation limits for this method are 0.039 ug for
2,4-TDI and 0.034 ug for 2,6-TDI using a fluorescence
detector. These limits, for a 15-min sample collected at 1
L/min, are equivalent to 0.36 nl/L for 2,4-TDI, and 0.32
nl/L for 2,6-TDIl. For a 4 h sample collected at 1 L/min,
the limits are equivalent to 0.022 nl/L for 2,4-TDl and
0.020 nl/L for 2,6-TOI.

The commercial availability of the specified reagents, the
use of common analytical instrumentation, and the current
widespread use of the method make this standard method
ideally suited for the determination of TDI in workplace
environments.
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Workplace atmospheres —— Protocol for evaluating the

performance of diffusive samplers

AHTZI| - S ASTHFDIS s It Z2ES

Publication date

2007-10
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00
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This International Standard specifies methods for evaluation
of sampler performance in terms of workplace conditions:
wind speed, humidity, temperature, atmospheric pressure,
and analyte variation. The concise set of experiments
specified aims to minimize cost to the user. The evaluation
is limited to conditions commonly encountered in personal
sampling in the indoor workplace setting, namely wind
speeds of up to 0.5 m/s and for sampling periods
typically from 2 h to 8 h.

Static or area sampling, unlike personal sampling where
movement of the subject is significant, may sometimes be
subject to sampling-rate reduction due to stagnation at
very low wind speeds. This International Standard therefore
does not apply to wind speeds of less than 0.1 m/s
relative to static samplers. Samplers are also tested for
stated limits on

compliance with the manufacturer's

capacity, possibly in the presence of interfering

compounds. Given a suitable exposure chamber, the
sampler evaluation protocol can be extended to cover
sampler use for other sampling periods and conditions.

This Standard

diffusive uncertainty for

International indicates how to measure

sampler characterizing
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concentration estimates obtained subsequent to the
evaluation. It is impractical continually to re—evaluate
diffusive sampler performance under various environmental
conditions prevailing during application.

Life cycle SHEEE0l 2016-12-07

Workplace air —— Analysis of respirable crystalline silica by

D=%(99)
X-ray diffraction — Part 1: Direct-on—filter method

_ HAXRBI| - X-& EU st S EH Z2HE AdEA -

HEH(=23)

Publication date | 2015-09-21

This part of ISO 16258 specifies the analysis of respirable
crystalline silica (RCS) in samples of air collected on 25
mm-filters by X-ray diffraction, when using an analytical
approach where the dust on the air sample filter is directly
analysed by the instrument. This part of ISO 16258
includes information on the instrumental parameters,
sensitivity of different sampling apparatus, uses of different
filters and correction for absorption effects. In this part of
ISO 16258, the expression RCS includes the most common

J
00
0L
Ho

polymorphs quartz and cristobalite. The less common
polymorphs of crystalline silica, such as tridymite, are not
included within the scope of this part of ISO 16258
because a standard reference material is not available.
Under certain circumstances (i.e. low filter dust loads, low
silica content), the analytical approach described in this
method may not fulfil the expanded uncertainty
requirements of EN 482.[5] Guidance for calculation of
uncertainty for measurements of RCS is given in ISO
24095.
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Workplace air —— Analysis of respirable crystalline silica by
X-ray diffraction — Part 2. Method by indirect analysis
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HUIBI| - X-& HRO| CFt SEH BHY A -
PAPS

Publication date

2015-09-21

i)l
0K
10

This part of ISO 16258 specifies the analysis of RCS in
samples of air collected on collection substrates (i.e.
filters or foams) by X-ray diffraction, when using an
analytical approach where dust from the sample collection
substrate (i.e. filter or foam) is recovered, treated and
deposited on another filter for analysis by the instrument.
This part of ISO 16258 includes information on the
instrumental parameters, sensitivity of different sampling
apparatus, the use of different filters, sample treatment to
remove interference and correction for absorption effects.
In this part of ISO 16258, the expression respirable
crystalline silica includes the most common polymorphs
quartz and cristobalite. The less common polymorphs of
crystalline silica, such as tridymite, are not included within
the scope of this part of ISO 16258 because a standard
reference material is not available. Under certain
circumstances (i.e. low filter dust loads, low silica
content), the analytical approach described in this method
may not fulfil the expanded uncertainty requirements of EN
482[7]. Guidance for calculation of uncertainty for
measurements of RCS is given in ISO 24095.
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Workplace air —— Determination of lithium hydroxide,
TEo( ) sodium hydroxide, potassium hydroxide and calcium
e dihydroxide —— Method by measurement of corresponding
cations by suppressed ion chromatography
NABZI| - PUIEE, FMJUEE, F4EE Z
EZH(=2) AGAES = - MEYA 0l23=z0 }EJEHHIE olgst
20|22 53Y
Publication date | 2013-09-11
This International Standard specifies a method for the
determination of the time-weighted average mass
S0 concentration of lithium  hydroxide (LIOH), sodium
17091:2 hydroxide (NaOH), potassium hydroxide (KOH), and
013 calcium dihydroxide [Ca(OH),] in workplace air by

collection of the particulate hydroxides on a filter and
analysis of the corresponding cations using ion
chromatography.

For aerosol sampling, the method is applicable to the

J
00
A

HE personal sampling of the inhalable fraction of airborne
particles, as defined in ISO 7708, and to static (area)
sampling.

The method is applicable to the determination of masses
of 0.005 mg to at least 2.5 mg of lithium per sample and
0.01 mg to at least 5 mg of sodium, potassium, and
calcium per sample.

The concentration range of particulate LiOH, NaOH, KOH,
and Ca(OH), in air for which the measuring procedure is

applicable is determined by the sampling method selected
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by the user. For a 1 m® air sample, the working range is
approximately 0.002 mg m™2 to at least 20 mg m™2 for all
four hydroxides. For a 30 L air sample, the lower limit of
the working range is approximately 0.1 mg m~? for all four
hydroxides.
The procedure does not allow differentiation between the
hydroxides and their corresponding salts if both are
present in the air. If the cations are present alone in the
form of hydroxides, the method is specific for these basic
compounds. In other circumstances, the results obtained
represent the highest concentration of the hydroxides that
could be present in the sampled air.
Life cycle S REEE2 2018-11-01
nzoiee) Workplace atmospheres —-— Short term detector tube
measurement systems —— Requirements and test methods
AHIFZI - 1R AXE SHAAHE - 27 A ¥
HEEH(=22) B
ISO
7 17621:2
015 Publication date | 2015-09-09

J
0
gz

This International Standard specifies requirements and test
methods under prescribed laboratory conditions  for
length—of-stain detector tubes and their associated pump
(detector tube measurement system) used for short-term
measurements of the concentration of specified chemical
agents in workplace air.

This International Standard is not applicable to
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measurements made to demonstrate compliance with
long-term limit values to personal exposure with a
reference period of more than 15 min.

Life cycle
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Workplace air quality —— Determination of isocyanate in air
using a double—filter sampling device and analysis by high
pressure liquid chromatography
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Publication date

2010-11-26
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This International Standard gives general guidelines for the
sampling and analysis of airborne isocyanates in workplace
air. This International Standard is appropriate for organic
compounds containing free isocyanate functional groups
and is specific for the quantification of monomers,
polymers and prepolymers, vapours and aerosols.
Differential air sampling is performed with a segregating
device which can show the physical state of the
isocyanates analysed as found in the field. This capacity,
however, may show limitations for given situations, e.g.
when aerosols collected on the first filter contain free
monomer that migrates to the second filter and is then
guantified as vapour phase isocyanate. The determination
of aromatic monomers includes toluene diisocyanate (TDI)
and 4,4'-diisocyanato-diphenylmethane (MDI). Aliphatic
monomers  include isophorone  diisocyanate  (IPDI),
4,4'-methylene  bis—(cyclohexyl isocyanate) (HMDI) and
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(HDI).
oligomers and prepolymers can also be determined using
this method.

The double—filter
short-term (15 min) exposure concentrations of organic

1,6—hexamethylene diisocyanate |[socyanate

method is designed to determine

isocyanates in a workplace environment by personal
monitoring or by fixed location monitoring. However, if the
exposure is expected to be in vapour form only, then
sampling time can be extended to 8 h. Since the filter is
derivatized in the field immediately after sampling, loss of
reaction with other

isocyanate aerosol because of its

chemicals is negligible except for very fast-reacting
isocyanate systems such as foam spraying of MDI in
polyurethane applications. The method is suitable for the
measurement of airborne organic isocyanates in the NCO
equivalent concentration range of 0.01 pg/sample to 2.1
ug/sample, corresponding to approximately 0.67 pg/m°® to
140 ug/m® for a 15 L sample volume. This range brackets
about eight times the current established threshold limit
value (TLV) of 5 ppb for monomers set by many national

authorities.

Life cycle

SHEZEQ 2016-10-21

ISO
18158:2
016

FAI
A
U
02
HO

Workplace air —— Terminology
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Publication date

2016-03-03
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This International Standard specifies terms and definitions
that are related to the assessment of workplace exposure
(see 2.1.5.1) to chemical and biological agents (see
2.1.1.1). These are either general terms or are specific to
physical and chemical processes of air sampling, the
analytical method (see 2.3.3), or method performance.

Life cycle
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Workplace air —— General requirements for the performance
of procedures for the measurement of chemical agents
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Publication date

2016-11-01
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20581:2
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This document specifies general performance requirements
for procedures for the determination of the concentration
of chemical agents in workplace atmospheres. These
requirements apply to all steps of measuring procedures
regardless of the physical form of the chemical agent
(gas, vapour, airborne particles), measuring procedures
with separate sampling and analytical methods, and
direct-reading devices.

This document specifies requirements that have to be
fulfiled by measuring procedures when tested under
prescribed laboratory conditions due to a wide range of

environmental conditions encountered in practice.
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nzo(ee) Workplace atmospheres —— Measurement of dermal
exposure —— Principles and methods
HEY(=2) AT EF - IR-EEE - 3ol ¢ 2
Publication date | 2011-11-14
This Technical Report provides general considerations for
the assessment of dermal exposure in workplaces. It offers
guidance on dermal exposure assessment and the
commonly used approaches for measuring dermal
exposure.
ISO / An understanding of the advantages and limitations of
1 TR each approach assists in the selection of the appropriate
14294: method(s) to meet the assessment objective. This
2011 Technical Report, however, is not intended to provide
HEH?
expert guidance, such as in the case of exposure
scenarios or chemical agents.
This Technical Report is intended to assist occupational
hygiene practitioners and researchers in developing a
dermal exposure assessment strategy in agreement with its
intended purpose. More importantly, it promotes adaptation
of a consistent approach to assessing dermal exposure,
and provides a framework for the assessment and
validation of method performance.
Life cycle SREEES 2011-11-14
ISO / Workplace exposure —— Assessment of dermal exposure to
12 TR EFH(ER) nano—objects and their aggregates and agglomerates
21623:2 (NOAA)
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SEEIF (NOAA)
Publication date | 2017-11-24
This document describes a systematic approach to assess
potential occupational risks related to nano-objects and
their agglomerates and aggregates (NOAA) arising from the
production and use of nanomaterials and/or nano—enabled
products. This approach provides guidance to identify
exposure routes, exposed body parts and potential
consequences of exposure with respect to skin uptake,
017 local effects and inadvertent ingestion.
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This document also considers occupational use of
products containing NOAA by professionals, e.g.
beauticians applying personal care products, cosmetics or
pharmaceuticals, but does not apply to deliberate or
prescribed exposure to these products by consumers.

This document is aimed at occupational hygienists,
researchers and other safety professionals to assist
recognition of potential dermal exposure and its potential
conseguences.

Life cycle

SHEZEH 2017-11-24
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tidal volume

T

volume of gas entering or leaving the lung during the inspiratory or expiratory phase
Note 1 to entry: Adapted from 1S0 10651-4.20021"], 3.15
Note 2 to entry: The tidal volume is expressed in miliilitres.
310

= breathing rate

o

number of breaths per minute

€ 31

inspiratory flow rate

a q
_ zumofthe volumes of air inhaled and exhaled from & person's lungs per time

Note 1 to entry: The inspiratory flow rate is expressed in milllitres per second

Note 2 to ntry: The inspiratory flow rate is sometimes denoted s

Note 3 to entry: The inspiratory flow rate, g, is given by the squation, ¢ = 2/Tr. whera fis the breathing rate and '~ is the tidal volume
312

functional residual capacity

FRC

volume of air prasent in the 1Ungs at the end of expiration when extra effort is not applied

Only informative sections of standards are publicly available. To view the full content, you will need to purchase the standard
by clicking on the "Buy" button.
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Han 12 gARAA SS9 Y 3] (International - Commission  on

Radiological Protection)”} 7§&sk mdlo] wle} Axbglt (ICRP, #Halwd
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ISO 7708, Air quality — Particle size fraction definitions for health-related
sampling

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to
the expression of uncertainty in measurement (GUM:1995)

EN 481, Workplace atmospheres — Size fraction definitions for
measurement of airborne particles

EN 13205, Workplace atmospheres — Assessment of performance of

mstruments for measurement of airborne particle concentrations
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Workplace atmospheres — Determination of toluene diisocyanate vapours
using 1-(2-pyridyDpiperazine-coated glass fibre filters and analysis by high
performance liquid chromatography with ultraviolet and fluorescence
detectors
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ISO 5725-2, Accuracy (trueness and precision) of measurement methods
and results — Part 2: Basic method

for the determination of repeatability and reproducibility of a standard
measurement method

ISO 16200-1, Workplace air quality — Sampling and analysis of volatile
organic compounds by solvent

desorption/gas chromatography — Part 1: Pumped sampling method
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Workplace air — Analysis of respirable crystalline silica by X-ray
diffraction — Part 1:Direct-on-filter method
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ISO 7708, Air quality — Particle size fraction definitions for health-related
sampling

ISO 13137, Workplace atmospheres — Pumps for personal sampling of
chemical and biological agents —Requirements and test methods

ISO 15767, Workplace atmospheres — Controlling and characterizing
uncertainty in weighing collected aerosols

ISO 24095, Workplace air — Guidance for the measurement of respirable

crystalline silica
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42 skl theel goist Aot A g

3.1 ¢xkg 9

3.1.1 7] 5 YA (airborne particles)

7] Foll wate 1A e AA FEHY nAs =4 [E4: EN 1540]
HD: 7] F 4= 25270 F "2E olE 749

3.1.2 9 o] 2= (aerosol)
371 = YA} Bk 7IAE F71) E3E [E4] EN 1540]

8|3 3] % QA A 271212509 RS o R Boly & 9lnk

313 &84 ZAAY AY 7} (respirable crystalline silica) RCS
ISO 77089 AWM e 54 WA A wel - dE7F gle Al713A] ¢ 9

A meehe 44

314 =& (F4 93
Aol Fdsks w71 Tl stk Aol EAdke A% [E4: EN 1540]

3.1.5 ¢4 =&71¥% (OELv)
S48 71 7170l diske] AdAke] 2F 9 Wl 57 w9 e 2dE

Eof AIZE 7hs Wit =E71E # [E3 EN 1540]
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o gt =&V @S YA AA 4 2ARE gE)d gt

3.1.6 943 (workplace)

AgE 99 £ A} 2ol #3s= 99 [E2 EN 1540]

32 NEAH 39

3.2.1 doJZ2F AEAF 7] (aerosol sampler)

7] & YA A 8AFA 7] (airborne particle sampler)
7] T YA AEAF 7] (airborne particulate sampler)
371 T YAE 2ZviAd sk AREE = A=A FH

3.2.2 £3 & (collection substrate)

AN &3 vjd (sampling substrate)

3 wjA (collection medium)

A 2417 v]A (sampling medium)

A5 Q8 37 7 gty AdA B/me AESA Qg x5 A
[Z&A: EN 1540]

H 100 o 2px] Ee9-det & 94 &9 9 AsAFH JMHEE 37 F

el £4 WA oolt.
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HS8 54w F7MIAEE(KS) AT

oro 2 ulAq [ EN 1540]

3.2.4 8% A &(field blank)

AmAfH AHEEHA e As ALk, AsAFd AFEE A 22 )
2o A 7FA 2 AHEEA & 2 wiAlolH, Als A FH el AHEEHE X
Aot 2 o R HAFHEn [ EN 1540]

iil

D 10 @ SAEE AR AFH F4aE 9L ARAH7] el F2hE
Aot o] HFE ddde et

HIZ 20 & aAI5e] B4 dis dddAe Ads &F T 2=
Age 29& gelete dl ARSET

3.25 &5 99 (breathing zone)
TR #& 7 29 ¥ FH 99 [E4 EN 1540]

3) 2e)s)sh $EE Faehs Welt, of 7]
$4 Age 557 RE PV} AHE Aol 48T 5 vt

3.2.6 791 AE 23 7](personal sampler)
s}8bA] Aar W/HEE AETA Qxtel digh =&(2151)& 4] A8 &

5 990 A, TV B w7 T QA 2] Sl Aol Al 2
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=
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=
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PZS
3.3.1 A=34 (limit of detection) LOD

3.2.8 Al&A13 Ed ¢l (sampling train)

33 $44 49
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)
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=

/1\1_

el 3uj= 7

T X

i

o %
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[e]

=

s

L==1

4 e

=
=

7]

N

;O.._

=
=

A

=
-

RCS

L

T

497

o,

0]
S

P
T

w
=

HH oz e

=

=

Aol o7 A E(~10)9]

o

15—

=4

o
AL

=S
i’}

ol

(ISO 240%) Al



50 - AABAZ LN TAUVYTE(KS) AFIT

5) ISO 16258-2:2015 & A4&E7] — XAl - o3 {54 24 ¥

AP A — 25 AP

Workplace air — Analysis of respirable crystalline silica by X-ray
diffraction — Part 2: Method by indirect analysis

5 %
1:4 %l— ............................................................................................................. %
ZRT]| et s vi
1 ZTBHIO] ittt 1
D O] L TEZE cvvreeesieiiiiit e bbb 1
3 0] T A O]t 1
3.1 QHEA] O] wovrrvssressseissssisss s 1
3.2 A A Z] A Q] ceeeeeee 2
3.3 FEAIZ] B Q] wrvrerennteiei 3
34 B LO] s 4
A QIB] oo 5
B A]EAE] oo 5
5.1 AJEANZ] 7] TE cererereeeeerere e 6
511 AJBAZ 7] eeevererrmrmissiiii s 6
5.1.2 O FFA| wrevreeereessemseesseesasiess sttt 6
513 ABAZE TI v 7
514 STEA] oot s 7
515 T BF FJEF HFH| crerrerereersereeisesi s 7
5.2 AJEIEZ] et ]
5.3 SHE coetietet et 9
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B.1.5 A] OF ceeeeuetiet 10
6.1.6 TB]TEE B A A|E erereereesremerssesassstisss et 11
62 &4 Ddx]g] %%k%@l ...................................................................... 11
6.3 XA Bl AELA] vt e 11
6.31 7] 7] WTREASGE cooveeeeen e 11
6.3.2 227N T ZIHIZE woeerersreiseisseie st 11
B.4 ZITEA] sttt 11
65 FRTPA L] AJE A B] ceervereerrrereeeniii 13
6.5.1 PVCS MCE SJTHA] wevererersrersmsnininiiiiiiiiiii s 13
652 AZZ A UER OJTFR] v, 14
653 ZF L EE L o 14
6.6 FA TR0 APZA coeerereere s 15
6.6.1 LLEZA] IETIL] v 15
662 e}l o M (asher)@] B IEE H|O]F] e, 15
6.7 AR BA] o 15
T AR o 16
T1 STEEA] v 16
72 X-A BABA] v 16
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=
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=
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of AAH= RCS S4E 9%k AHAAE stk A 914 ool ket
THY WAE EHske d we te Fue AsAHEATE AHSE
ISO 16238¢] o] Fi2 2477k AR 4= gl g ARAFHY] 32 2

WS A8 5 dus 4gu,
144 W9
ISO 16258 7]7]01]/\1 5—5,6‘}7] -?4‘3]] }\] 57-_2]; Uﬂg(éy .TJ‘JH IR %.Z_)g]

= -
WAZ 85, Ag 2 e age A5 2APES A48T o,
RC

Aol 8" 57 A]EOHH X-A g de] o

A A}o, due xﬂﬂaz 4 B8 B4R A8 AR A0 T
. 150 162588 554 449 2evh 0dA F b Qw9 gejg)
93 asEi=g 200 =y u}o]ze} de el o

ISO 7708, Air quality — Particle size fraction definitions for health-related
sampling
ISO 13137, Workplace atmospheres — Pumps for personal sampling of

chemical and biological agents —
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Requirements and test methods

ISO 15767, Workplace atmospheres — Controlling and characterizing
uncertainty in weighing collected

aerosols

ISO 24095, Workplace air — Guidance for the measurement of respirable

crystalline silica

349 2 Ao
o] TFY BHS 95kl theel gojsk Aozt A gHk

31 Qe

3.1.1 7] T YA (airborne particles)

A e A FEfel mAg =4 [E4: EN 1540]

ok
ofN
=
He
2
)
=

H 100 F7] & A= 2R, #, v2E eUl2 #4949

’

3.1.2 o] ZZ(aerosol)
7] & QA Hfshe AR 7)) EFE [E3: EN 1540]

Hl 1 37 F 4= A4 27121259 338E o]F ALY "Hojd ¢ gl
=3

3.1.3

354 AAY A7 I} (respirable crystalline silica) RCS

ISO 77081 2% =54 WA 4ol wet - ARV gls Al718A

A meehe 44

SE,
=



Argrol EQsHE B7] Fol srRAo] EASE 4. [EA: EN 1540]

315 A44 =&7]¢ & (OELv)
54 71 713kl diste] #AgAte] 55 99 We] 3] T 3% =4dF
=] AR 7hE Bt =271F gk [E3: EN 1540]

L&) 2 UEE 8AIZEY] 7 7IZtel diE] AA AT e
U H o= A4 4 At 37 T YA 4R 2 7)o &3

71 #h2 A A 4 232, hE)el thE mg/m

3.1.6 F¥3 (workplace)
217498 49 == A &sol FIHE 99 [E4 EN 1540]

3.2 AEAFH A9

3.2.1 doJZ2& AEAF 7] (aerosol sampler)

71 & 9A A]Ex13 7] (airborne particle sampler)

71 & YA A 5217 7] (airborne particulate sampler)
9 YAE THA ] sk AFRE = AR FH T

[Z4: EN 1540]

off ol o}

i

3.2.2 =4 "& (collection substrate)
N E8x3 "2 (sampling substrate)

¥ 3 jA (collection medium)
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NEAF "A (sampling medium)
45§38 ¥V F stshd QA 2/ne= AESHY QAtE

[Z4: EN 1540]

3
=

A AL of x|, Eepe e
AAke] 3 wiA o] efejrt.

, JAA g B ARAF A

23

st A

EE 37

==

=
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Workplace air — Determination of lithium hydroxide, sodium
hydroxide, potassium hydroxide and calcium dihydroxide — Method
by measurement of corresponding cations by suppressed ion
chromatography

=
tﬂ % ............................................................................................................. v
5\_7H ................................................................................................................. Vi
1T AL Q] v 1
D O] T T ettt 1
3 %o]g} xgg ................................................................................................. 2
31 OE]%XQPJ ................................................................................................ 2
32 %1751 e @94 ..................................................................................... 3
33 /\]gjﬂqq x‘jg,] ....................................................................................... 3
34 l-g,j/ﬁ' @94 .............................................................................................. 4
35 150_74]%_0} ................................................................................................ 6
4 QL] i s 7
58 /\]-601— .................................................................................................... 7
6 /\]g}: ............................................................................................................. 8
T 7 s e 9
T1 A BANZ] FFR] cerverreemeni 9

79 /Kalz‘é/‘;:] 7]:TL .......................................................................................... 10
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8 QAL LT T T} erereeees e 11
8.1 Y HEAJB oveneieieii 11
82 FNOTAIBAY G «roverreerserrmsmmcisisisisiii 11
8.3 TLAA T Z] eoeerrerermrrmre 12
84 =4 Z7A W =A FJEIQ] B e 12

O AJELAZ] eeveerereeee 13
0.1 AFAL FLEJAFBF wrereereeereessemensseisseisisse sttt 13
0.2 AJEAZ] SFEH] ceorveerreeesit 15
0.3 AJEAZ] QR] ceereeerrrrrrresretsie 15
QA A]FLAZ] wervrrererersersemiesiseie e 16
0.5 DHE covrrissiiiiiiiiiiiiiissts sttt st sasas s sas st susas s bt enes 16

1O BA] s 16
101 A8 D A T3 8o A e 17
102 7]7] BA oo 17
103 73 @ A BEA] S5 e 18
104 AT THE] coeerrereeeeeer 19
105 22 BEIL s 20

11 BIF] FE oo s 21

12 HFEL Ao i s 21
121 AEAZ TE L ALE HIF e 21
12.2 A TE GEA] orveereermrneese s 21
12.3 ZHQ] AFBE B Q] vt s 21
124 T B A I IE oot 29
125 A28 2 EAEHO] BT 29
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ISO 77080 Aeld 7] % ¥ Asd AN BA A ARAH 2

aGH ) Azl 48

ngdl ©E, 001 mg ~ 5 mee] UYEEF ZE 9 4o Ao ZAss o
S = %_ A

=
488 5 om} #7 A) A8 tee 3

Xé%E}. 1 m %’71 /\]E«l 3%, 3}?3 M= 47H94 TAkskE Bl el
°F 0002 mg/m" ~ 20 mg/meltk. 30 L &7 A& A% A sk ®ele
470 ] atehE Bl thel oF 0.1 mg/m ol

o e Sk A 9l 3

O

ISO 1042, Laboratory glass ware — One-mark volumetric flasks
ISO 7708199, Air quality
health-related sampling

Particle size fraction definitions for

ISO 8655-1, Piston—operated volumetric apparatus — Part 1: Terminology,
general requirements and user recommendations

ISO 8695-2, Piston-operated volumetric apparatus — Part 2: Piston
pipettes

ISO 8655-6, Piston—operated volumetric apparatus — Part 6. Gravimetric

methods for the determination of measurement error
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ISO 13137:—", Workplace atmospheres — Pumps for personal sampling of
chemical and biological agents — Requirements and test methods

EN 13205-1, Workplace atmospheres — Assessment of performance of
instruments for measurement of airborne particle concentrations — Part 1:

General requirements

3 golst A
o] BFY BHL 3o, theol §ofsh o2 A g

3.1 4wk 9

1 3%
<R o> AP} 555 ok

[EN 1540:2011, 2.4.5 oA 2]

e
M
N
e
of
12

W1 o] Aot 5F RETE AET Hol A8HA P

[EN 1540:2011, 2.4.5 oA 2]
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= WE(H7)|E2AY 2 ¥3hEE 248 welr)

[do]3] #1% 98/24/EC, Art. 2(a)]

13

2
S
9_,(
&
O
5
N
<
I
2
ol
-
0>~
olet

%
54 71E 24700 B¢ 2dAe 5F 99 U 37 F A <A s

ol ik A 7 "t 71 [Hel 3] A3 98/24/EC, Art. 2(d)]

B7] ACGIHM A 583 44924 w=%7]% #(Threshold Limit Values®:
TLV) 2 % 3o wgs 494 w=%71% 7 A E(Indicative
Occupational Exposure Limit Values: IOELV), =W 7|3k, U =Z7]+
Zkoll osk AR = LO(International Labour Organization)'”$} GESTIS d|
ol e o] =M8le) A o] g3t 4= it}

3.1.6 4 AA}(measuring procedure)

=7 A X} (measurement procedure)
T 3EA Ak AlmANF 9 B AMEE = I 2

N

off I
=~

W1 37 F et Axe) AuAd 2 BAL 9% 34 2ae du
o AmAF FH, AR, ou W B BA AR AHY, B 5

)
)
il
H
ok
o,

Fetet. [ISO/IEC Guide 99:2007 ol A 2]

3.1.7 FE A3t
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[I1SO 13137:—, 3.12]

N

318 71 &34 7l

_ZTV

ACGIH™e o5 A

fol 9lth. [EN 1540:2011, 247 ol A 2]

o] =& 7|59 o=

2 715 73

HlaL 2 A2 o

3.1.9 &%

D

|

[EN 1540:2011, 2.5.2]

3.21 U4 T

261 /\} ook

E
=

[ISO 7708:1995]
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!
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3.23 & 371 & YA (total airborne particles)
4H 7] 7

23] gkl Qi BE 94

M3 1 RE Z4 e o= A% 27] Ade] Asauz, ¥4 F 5
2 sEE S8 F fle 457 Bk [1SO7708:199%]
33 NEAA 49
33.1 37] A=A
DY BN BAH ARE Relshe P
WA 137 ARARIE Qo 3] F AR AmAd EE bs
2 37 ARAASE 2e B4 BAL 98z
3.2.1 oA ]

3.3.2 7iQ1 A A FH7]
shstatel| et =EL A8 Abghell Al F-2sle] 55 o ollA
v, T BE B T QAE AFSHE AIEAF 7] [EN 1540:2011, 3.2.2]
3.3.3 72 A EAH

7HQl A

|52H 7|5 AFESte] FalstE AlEAF 4 [EN 1540:2011, 3.3.3]
3.34 13 AEA3 7] (static sampler)
AS A &AZ 7] (area sampler)

. [EN 1540:2011,

hines



A RAFA @3 5 GANA A, B EE B F QAAE A

= A 813 7] [EN 1540:2011, 3.2.3]

3.35 174 A& F (static sampling)

Ad Al &A% (area sampling)

Ed A A FaE= 37 Al5AFH 234 [EN 1540:2011, 3.34]
34 ¥4 A9

Alge EAske B FAEY] 4 e sE=E A4s] H8 Als dAE
311

Fo] 3= 2 2 [EN 14902:2005, ol A ]

o [¢]
Aok FAE, A8 FAR EE BF FARES AR S0 ST A
2o WA Az &l

ol at 2¢] ¥FE SAw HlehA] ¥ Az AP %FE &9

HaL 1 A% FAR 994 Li, Na, K, Cad] 55+ 002 753}
[EN 14902:2005, 3.1.3 oA 23]

344 A% ¥F &9
BA7719 Al A¥d TR L Na K, Ca® &HF A9 25 &9

8ol FH)e £

o
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[EN 14902:2005, 3.1.3 ol 4] 2]

345 8% A&

AR AEHA e AL Aele, Al&iﬂﬁ% A% AF 42
2 AR WE A ARAA7 AAHe] ARAH Frz euE 5 2

o
& fa 4z oAl At

347 A8 3 H9 (linear dynamic range)
Li, Na, K T Caoll W3l Zagkxdoe] Adel s #9)

3 1 Ay &4 H9e AESHAdA A 3FE(calibration curvature)2]
S

349 A& §3
NRZRE L Na, K % CaZ X@als §18 Ui 43 SEMICTL
galEAY D28 92 S Stk [EN 149022005, 3125 ol 4 4]

3.410 A& AR g
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o

[EN 14902:2005, 3.1.24 °llA &3]

3411 A8 £9

i

Ulo

4 9}, [EN 14902:2005, 3.1.22 ol 2]

3412 A% EF 89

22
—_
N

Aol ALg5E & [EN 14902:2005, 3.1.26 oA 2]

A z

&

N
e

o

=

ojo
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Workplace atmospheres — Short term detector tube measurement
systems — Requirements and test methods
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ISO 6141, Gas analysis - Requirements for certificates for calibration
gases and gas mixtures

ISO 6142, Gas analysis — Preparation of calibration gas mixtures —
Gravimetric method

ISO 6143, Gas analysis — Comparison methods for determining and
checking the composition of calibration gas mixtures

ISO 6144, Gas analysis — Preparation of calibration gas mixtures —
Static volumetric method

ISO 6145-1, Gas analysis — Preparation of calibration gas mixtures using
dynamic volumetric methods — Part 1: Methods of calibration

ISO 6145-4, Gas analysis — Preparation of calibration gas mixtures using
dynamic volumetric methods — Part 4: Continuous syringe injection
method

ISO 6145-6, Gas analysis — Preparation of calibration gas mixtures using
dynamic volumetric methods — Part 6: Critical orifices

ISO 6145-10, Gas analysis — Preparation of calibration gas mixtures
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using dynamic volumetric methods — Part 10: Permeation method

ISO 9169, Air quality — Definition and determination of performance
characteristics of an automatic measuring system

IEC 60079-0, Explosive atmospheres - Part 0: Equipment - General

requirements
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Workplace air quality — Determination of isocyanate in air using a
double-filter sampling device and analysis by high pressure liquid c
hromatography
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Workplace air — Terminology
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2. $olsh B¢
2.1 4t &0

2.1.1 f3l<1 A (Agents)

2.1.1.1 A E353 <A} (biological agent)

ghe|glof, npole] s do] B 7|EF MAE HE O dFet dHE S4(A
A WY AL wjeF e QA dAel AR FE & de A 7]

A% 2T

M1 el B0l 23 WA, WE WA, U WA 2 14 299
WAE 4Esd Bdz dFeA wov, meby o geld HguA 2
ok [ EN 1540 @ 2011, 211, =4 - Aol "t=9] 264 T sht'=
FrRhT EARRE T AR W)

2.1.1.2 3384 <A (chemical agent)
AR GEH e 2 SsolA A, AR, wiEEE steEd AAY &3
H 3EE. W5 wjEo] ¥3ET, A oA %

sleh. [9193] A% 98/24/EC, Art. 2 a]
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dr
to
>

e

£
ez
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oot

2.1.21 7] 249 &4 (air pollutant)
A7k ol AAAQD A o) 7= WEH I QIgto|y A
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2.1.2.2 7] ¥ WA (airborne dust)
7] Tl ke 1A FER vAsHA 2% 24
F7] & YAHairborne particles)

3
ol wAte wAl E= A4 dEe] AR =2 [EN 1540:2011, 2.2.3,
. _

2124 & F7] ¥ 9A (total airborne particles)
dA 71 539 e EAsts ¥ 59 94AF (21.23) [EN 1540:2011,

£l
226, _/l:;(é _ //?:}X]Jr _ﬂoﬂ //é—:le// 27}5]]

2.1.25 7] (vapour)
5 Ee éi‘r’“ o|a}e] oA = A AFEjolA et S EHE HY

FHiel =29 7144 [EN 1540:2011, 2.2.7]

o=
rr o
£l
e
rﬂ

213 A7#Ad &3 7 (Health-related fractions and conventions)
2.1.31 AZ#"d 2§ (health-related fractions)

<7l T YA ZEIAY AR gE 99eE AFse 3] T 9
(21.23)¢] E&ol Wi T4, = 94, #2448 % ¥ &

HlAL 1 &7 T ARk AddE a2 1SO 77089 Al
[EN 1540 : 2011, 2.3.1, 748 - H]aL 1¢] <1&+e] EN 481014 ISO 7708%
W7 ]

inhalable fraction)

sk e Tl FUEE F U] T dA2124)¢ AF Ee
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H] =

2}

)

1 EYH Bee 37 ol%e) e U
=5
=

H
2kt [ISO 7708:1995, 2.3]

rﬁ lol

2.1.31.2 ¥JFZA £ & (extrathoracic fraction)
SEEES do] HESHH] HEelte F 37 5 Y4AH2124)9 A" & [ISO

7708:199, 2.5, 4]

2.1.3.1.3 X £& (thoracic fraction)
SEHE o] HEI}E F ¥V T Y4AH2124)9
ll

7708:19%, 2.7, 4]

]

N

[ISO

l'U

ol
Shis
o

(respirable fraction)
= F 37 F AdAH2124)9 A% 2&  [ISO

2.1.32 A 823 7< (sampling convention)
A48 71 = 4 F&ol Ui AlEAFH 715 53R AFY

2.1.3.2.1 £9A 7+ (inhalable convention)

FUY B @L3LDe] B 2& A 9 ARAA 7T BT BE A
[ISO 7708:1995, 2.4]

2.1.3.2.2 &&FZA 79 (extrathoracic convention)
AFFY & (2131290 #4 & 4 w ASAFH 717 g H3x AL
e [ISO 7708 : 199, 2.6, T4 - oo 4TS Y& "&Al" v "8

"o] F7h ]
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2.1.3.2.3 34 T (thoracic convention)
T4 E& (213130 B & A w ARAFH 7T 53X A
[ISO 7708:19%, 2.8, A4 — oo dAAE Y3l "#A4l" v "89]

F7H ]

2.1.3.2.4 284 T (respirable convention)
TEA S (213140 A & A uw A EAFH 7)ol ek E3E A
[ISO 7708:19%, 2.12, 4 — &ojo] d#AAFES & "4 g5 "&&”

o F7h]

2.1.4 d°o]ZZ (Aerosol)
2.1.4.1 9°]ZZ (aerosol)

7 F QA (2123) % olFe] Rfak AR 37) EFE

I 137 F AAE AA 27121259 BRE o FAY Hold & 9

o} [EN 1540:2011, 2.2.4]

2.1.4.2 nlo] oo 2 & (bioaerosol)
(a) AE3AE (21112 FAY oo]=22(2.14.1)

HlaL 1 714 71(el WHomA) ]

(2122)% HlolQ doJEERE oA FoHRE o] oo tFA e
ok [EN 1540:2011, 225, 4 — "5=7FF"7F vlaL 18459 " A2 W
7a4.]

2.1.4.3 Y=o ZZ (nanoaerosol)
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U 92H21.44) 2 Y 2 921455 ZFsIAY 7= o=
% (2.14.1) [ISO/TR 27628:2007, 2.11]

2.1.44 Y= A} (nanoparticle)
271 H97F °F 1 mmolA 100 nm7bAe =
[ISO/TSR0004-4 : 2011, 2.1, 2.2, 24, 4]

[
w
2l
o,
o
)
rir
(Gl
i

2.145 Yx=F% YA} (nanostructured particle)

Beld, shoby Wme Y4B B4 933 F 5 9t TEY 540

100 nm 7|5EI YA}

o
R

132 1 ez 9AHs 100 nmE hAz 2 Hae a715 742 & 9l

o

o vx= 4A (21449 500 nm A7 A 2149+ HeTx AR
g g 9l [ISO/TR 276282007, 213, 74 — Aok vlal 1350l A

"may”’+= "can"o.%® W7 ]

2.1.4.6 0| Moo 2ZF (ultrafine aerosol)
U APA (2.1.4.7) 9= FAE doJ=2F (2.1.4.1)

Al 10 oo] gof= &4 & (B22) B & FB22)3% 22 49 it
2 ARE s A (AR b ek Bdske] A ARSET

[ISO/TR 27628:2007, 2.20]

2.1.47 zv|A YA} (ultrafine particle)
£4 2 il e FAHY BAERE HAEE HiZao A (4 =
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2.1.48 YA F719834 27 (particle aerodynamic diameter)
71983 27 (aerodynamic diameter)
25, 48 2 AdFee AuEd oA Ao} #E T ST

7HA 1 g/en A& o A7

i

M1 gdel B8 A5 dae 27), W 2 Geje] uet de
A,
v o dolzE A $4 ST wale] r.

a2 w7t A
N

%
540:2011, 232, 4 — H|aL 23452 ISO/TR 27628:2007, 2.20014 =}

—_

2.1.49 &#A (agglomerate)
<ofo]2 &> w2 w2~ 3 (van der Waals forces), A7718 2 ¥W #
2 Xgste] Adldog ofsk gog A Qb o

[ISO/TR 27628:2007, 24 74 — B]aL 135 A4 ]

2.1.410 A&A (aggregate)
<A oJZE> bFst A 847 vlud sk flo=m Adtste] Al A A
o= v A YAt

[ISO/TR 27628:2007, 2.5, 78 — H|L 135 AkA] ]

2.1.4.11 &3 (coagulation)
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4o gagel $EF #AS o o 2 A 34 [ISO/TR 27628 -
2007, 2.6]

2.1.412 A (coalescence)
2he A YdAte] FE o]Fo] A 4o WY e EgS B3 o F
]

JAe] #4d [ISO/TR 276282007, 2.7, 4 — “HA” F7L

2.15 =&%7}

2.15.1 =% (exposure)

<EFYU> Aol Feke w7 Sl 3 AH2112) e A= <l
AH2.1.1.1)7F EAeks st

[EN 1540:2011, 24.1, 4 — wzp #FxE& A st "shsl” F o] "o o]
HE"7} F714]

2.15.2 3% =% (dermal exposure)
sleba Q1zH(2.1.21.2) & AESA JAxHQLDS A IF HEF [EN
1540:2011, 2.4.2]

2.1.5.3 AN 77Hs¥ o 5 E(time-weighted average concentration)
TWA &%

37 & gAY (21.1.2) 71554 717H2.15.7) BitEsk

[ISO 21438-1:2007, 3.1.7, =4 ¥ — “ti7I"& “F71"]

2.154 AYPAE 7]+ # (occupational exposure limit value OELv)
54 71% 7]”(2157 el diske] #Hgzke] o5 992155 e 371 F
o] g4 Fro AIZE 7t Hirel 7E3k(2.1.1.2)
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7 BAR, FE 713ty A

= A9 20°CY =124 101, 3 kPa

A mg/m'e] gozE iy

m= 3

ﬁo
i

715 FX(OELVs)

A

oy

NI

§ /e S Folun,

[Council Directive 98/24/EC, Art. 2 d, modified — "OELV"<}

2 Z7)

3}

N~

|
B

N
T_

—_—

SENEEER

gog W7

0]
H

°] "OELV"7}

"2 WA E AT

2.155 2§99 (breathing zone)

ar
Bo

Gol
N

ik
.
o

_Eﬁ

_
fie)

il

18-l

53

2 W 30 em®E

YA
-1

P e

wre] 714

.

o

o

"o

f

N

1540:2011, 2.4.5]



=4 A= S
Vi

=

==

Workplace air — General requirements for the performance of

10) ISO 20581:2016 2AA&&7] — 3s+z A=}o
procedures for the measurement of chemical agents

—S = O A AN A AN NN Mmoo o no o mo o no o on

RoOE P RO o
A A

: : L R
O s
N R B
ouCI S S S R~ o
ﬂowmga ﬂomm_m

N e B QU -

: : E o mﬁ =N

: : T T, O

m T DG

: o 2 mﬂm

m : N Y ®oioi i
: : iw%zlzmm“iw%xﬂwwﬁ
: PO B T
EEEEEFEESRE FLE T
R i R S
- R < N "R O XN M TR
o N NN TN oo BN oo
O o R < NN PR N T s
go do & ME Jlo T}

o = - N M S0~ N M

ol o I & FF S < PS8 8

— N on < LO



(KS) A8+

T =
3T

AYBAZARY B

94

xé lﬂd_ﬂ

=
=

544

.

o

< T o0 ;0o o0 10 110 O - 0 O

ol

fro

il

59 75374, E}‘CH

510 F7F & A}

REA A (R2)
Ra4 B G

Ne
—

o
al7)

et

=
[¢}

17]_

=
=3

shch, 19

3

a7

47he

1

s

el

s

]
.Zrl

)
—_

o

I 4% EN 482:2012¢]

S

N7 1:2015¢0 €]

37 2% O
do

sfoF 2t o]

A&

=
=

F71 4l

o]gs

=
=

4 A%

=
=

7 2ol A

13 71[EN

X



15 H=Z(ISO

Fu%(EN 13890), 571 T ARkt 571

A

=2

7171[EN 45544(E.&

EIEES

o

=

), Ak A2AH 7SO 16107:2007 2 EN 83%), L A=

==
T

15 71(EN 1076), TAI7F AAHHISO 17621:2015), 701 Al

13137), &7]1 =

=

13205(E+=
FE(EN1396), 181 4% 7}~ 4

A

o

23]

-
o

i+

o

2

ol
)

o
)

o

ol

fveel

Nr

oIk, 214

P
T

B

sl

A bg A4

=2
=

A

A

A

]

1

°
h 84

1

°
h 84

H4 &9kt ol

=
[¢}

°©

3]
=

Al

T

T

EEEE

3 4]

)

A& el o

A
=

°
R8N

by,

o

@

floF

9|

3

ks
=]

39

—
2=

)

gl 24 A
1 44 89

F

hus
RS

6{1_

Hatel o

s

71 4]

o
o)
byt
~I

o)
NE
e



9}
Ak o] RS A4 WA & 9 |
A 494 2404 NG @ W FEHolof af 34 AAe] 54 T

ISO 78-2, Chemistry — Lay outs for standards — Part 2 : Methods of
chemical analysis

ISO 7708, Air quality — Particle size fraction definitions for health -
related sampling

ISO 13137, Workplace atmospheres — Pumps for personal sampling of
chemical and biological agents — Requirements and test methods

ISO 16107, Workplace atmospheres — Protocol for evaluating the
performance of diffusive samplers

ISO 17621, Workplace atmospheres — Short term detector tube
measurement systems — Requirements and test methods

EN 838, Workplace exposure — Procedures for measuring gases and
vapours using diffusive samplers — Requirements and test methods

EN 1076, Workplace exposure — Procedures for measuring gases and
vapours using pumped samplers — Requirements and test methods

EN 13205 (all parts), Workplace exposure — Assessment of sampler
performance for measurement of airborne particle concentrations

EN 13890, Workplace exposure — Procedures for measuring metals and

metalloids in airborne particles — Requirements and test methods
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EN 13936, Workplace exposure — Procedures for measuring a chemical
agent present as a mixture of airborne particles and vapour —
Requirements and test methods

EN 45544 (all parts), Workplace atmospheres — Electrical apparatus used
for the direct detection and direct concentration measurement of toxic

gases and vapours

3 &ojg A9

o] 7+ HA, ISO 18158014 AAE &of B Fo5 A-EHr

ISO % IEC= ofefle] AUl FaoA FEstol AREE= &of dlo|E o]
25 frA gt

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp
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11) ISO 14204:2011 &} AF7] — MR Z =24 — Az 2L Py

Workplace atmospheres — Measurement of dermal exposure — Pri
nciples and methods
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5 Q7] T HFH 7
51 ZAHP B A E A S| e s 7
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53 =29 AJFZFA HIO] o 10
B T AL O T veeerer e 11
B.1 TR orerererereriiniiiiii s 11
6.2 A FEAZ] TG e 11
6.3 BlGEE e 11
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6.6 EATHFE ot 12
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A Aoz F7b Aol Arkel: BASE A% 3, 7,

ISO 3534-1:2006, Statistics — Vocabulary and symbols — Part 1: General
statistical terms and terms used in probability

ISO 3534-2:2006, Statistics — Vocabulary and symbols — Part 2: Applied
statistics

ISO 15767:2009, Workplace atmospheres — Controlling and characterizing
uncertainty in weighing collected aerosols

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic
and general concepts and associated terms(VIM)

EN 689:1995, Workplace atmospheres — Guidance for the assessment of
exposure by inhalation to chemical agents for comparison with limit
values and measurement strategy

EN 14902:2005, Ambient air quality — Standard method for the
measurement of Pb, Cd, As, and Ni in the PMI10 fraction of suspended

particulate matter
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3 40 2 39

0o golo] Aot BE ok FuEHA AL F ATk WU [ISO/AEC
Guide 99:2007]; W HESHA [EN  14902:2005, 45, AL% [ISO
3634-1:2006]; %%k [ISO 3534-2:2006]; 2+ [EN 689:1995].

a9 1 W% wFe BEE 7|7 44 Yepin,

o] £A Y HAo| whe}, o] folst Hel7t A gH

3.1 fra3idAH(Agent)

WA el o ek Al ool gaigle] A AW E: A BE
o A4Y B9H w- ARG A T EHE

[EN 689:1995]

3.2 & 9% X9 (dermal contact volume)
& IE AFEHAET) Ao EA8E AR B AHS 4
3= oy

¢ s IF AFZAHGDANA e dAHE DS A

3.4 98 =% FX(dermal exposure concentration)
LAF2314) el ¥ FalAdxH3.1)e &
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12) I1SO 21623:2017 #F4H =& — Ux =A4¢ I A 2 I3
Ao dig IF =97} (nano-objects and their aggregates
and agglomerates, NOAA)

Workplace exposure — Assessment of dermal exposure to
nano-objects and their aggregates and agglomerates (NOAA)

2 3}
T ] T ottt e v
ZRT] v v
= 1
O] 8 L35 wrtereiseis ettt 1
L0] HL A O] e 1
4 NOAAS] thah )3 w3 - Z7] @ S AR e 4
A1 TPQ e 4
4.2 2R 7] A (source domains, SD) wreerrrrrrerssnnrrreire s 4
A3 IEETTE vt e st 5
5 NOAA-OJ jﬂ}?_ }_%737]_54 %ﬁ];ﬁl ;SELHE]] ............................................... 6
51 TR oo 6
5.2 Step 1i AT T} crereerermusismisisiiitiiiitiii i 7
521 1A ©A:: NOAA ZAol A% SAITHA FallA] 7| oeeeeeeeeenes 7
522 1B WA 2841 594) NOAAS] 5 o] pad 2444
_?4“?3}\5]_0/] }I\jﬂeﬂ ................................................................ 8
523 1C BAAZ] W 9% w2 wd FAE 999 A8 10
53 2 Gl TE wZ0] FF5A] THF e, 11

54 3 GHAl 2 A} FE O] Z=TFA] TFEF s 11



108 - 23 A=A RN 2 HE(KS) AAAT

55 4 T NOAASG] A ZEBE corveervessreerssssnscssssssns s 11
56 5 THAI T7F l ZE corrrreineineieisssis s 12
FEA ARR) Yesd B Yw7|sAlF AR 38 AFY e 13
B B(AR) JF £AF SAHFH 16
HE2 C(AR) 95 =237 ¥ (Dermal Exposure Assessment Method,
DREAI\/[) ............................................................................. 18

B2 DAR) B33 AHE B3l L e 2
B B(AR) U QAo I3 w=ZZEA oIl v, A7
FETTELT] oeereesees et 31

ATt
A, AA/AzE i
FHLsHA At 2 A

52 2 yyw 7]% A E(nano-enabled products)©]
£33 Q) olgldt Edo] tig A i w2
o]
AA

o FAA B8R = A
>
—

A
o8k 43 6‘01 9} o] AE AxE U B4, 2 A 2 H¥
A (nano—-objects, their agglomerates and aggregates, NOAA)o| gl zA=
:]‘,]l?‘ =Y 7LE 93k A H & Xﬂ;&p}

EAE 49993 (European Commission)o] A @Haidlk v 714 9 o}

©
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o] A Un B4 2/uwi Uy 7]% A E(nano-enabled products)e] A

s v A9 2 S3A 2 A (NOAA) Sk

H o AW , o K
& R FF% HA et =Eo] A Ay @] AR AHe
Ak w3 o] £ AUA ATkl 93k NOAA 23 AlF9 A4
A AR gtk Rl we Al S e oS AR e
Aol Al A8, AHAZE &g e SR Al tE =Fodle A
SEA Gtk o] 2= AAAS A5 =F 2 A Aol i A4
S w7l Sl A EETE A7 2 71E ok HAEvkE ddew 3

EN 1540, Workplace exposure — Terminology
ISO 18158, Workplace air — Terminology
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3 %o 2 A9

o] #A1e] HAo| we} EN 1540, ISO 18158 2 thol v §of ¥ A<
7F AgHt)h ISO 2 IECE v FaolA E73d AFEE+ 89 dolH
Hlo] 25 A #egith

IEC Electropedia: http://www.electropedia.org/

ISO Online browsing platform: https://www.iso.org/obp

3.1 Agglomerate &% A (Agglomerate)

AR 9 mRiAe] AE gue] wwA A fAE A9 e

3l 1 SHAE o]F2 e 2 dE Eo] #HE U 3 EE
rebE =e A Al o] ofgk jloltk

oz 2 $3AE 22 YA (secondary particles)2ti %= 3t SHAES
TAstE 9d3d YAE=(original source particles)& 12 ¢ 2} (primary

particles)g}al gkr},
[ ISO/TS 80004-2:2015, 3.4]

3.2 Aggregate 337 (Aggregates)
AotA AtE dAF B a3 JAEER, 24 oz A" oF

]
g Ao A T4 eamtE Add gwde @nc @49 2

K

1 ATAEZE A A8t d& FF 28 == o]l 4 e
- ! 1

J—l T H
2~ A (sintering) £+ 533 84 ¢ ¥ (entanglement) 0.2 <13k A


http://www.electropedia.org/

&

ojAY 1 fol= AdE 1A JAERFE Vg Ag o

Hl a2 20 FetA|= 22 A (secondary particles)#ti1 %= 3t HoHA| =
TAE 93" Y A= (original source particles)S 12} Y A (primary
particles)2tal gt} [E ] ISO/TS 80004-2:2015, 3.5]

3.3 A% ¥ %9 (dermal contact volume)

= EEHAGDA HEsE FadAY d7E deke o
o= ¥ F S 9F-9(314)9 FH& wAdF sidelnt; 2y A
 olfr®E =Ho Avfo] XF xFHE T FuE on T}
[Z3: CEN/TR 15278:2006, 2.2, 74 — A ]

_

_I

jud

|2

—_

3.4 98 =% FX(dermal exposure concentration)

i =F AF0Gees H5 JF FYGIE v 7 = A5 =F
AFS JF oGRS Fqid dFes Y #f

i =% sk o0 we g/l B ghks B VE AHEE &
A2 FAH

[%5: CEN/TR 15278:2006, 2.4, -4 — w]3 1 2]

35 Y& =% E3(dermal exposure loading)

=FE6)= A i%ﬁ‘ﬁ(?)?) HA o2 Y g
|

3.6 95 == (dermal exposure mass)

HE 95 F9@3)el EAlk= Fafdate] &
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A4 01 2, 9% odRge] £ASE G G g EE DRl
e w9l o H)

& S A% 5 4He AU el AN old Eaa
(% 4 1

)

o
AT,
37 =% Y& ¥HF (dermal exposure surface)
I A7 EA) ek 95 EHA

1

3
ARAQ o fw, ar W99 WF 0 AR 9] 24 HHO® YEpirh
[Z2]: CEN/TR 15278:2006.2.7]

Z,
o
=]
o
(@)
%
°
o
147}
=
—t+
o
~

3.9 Yk 719 (nano-enabled)

= HAaEEA AR 7hsd 7solv Aess Holw

= 7]4% A|¥(nano-enabled products) S Z5E 9] NOAAS W& 7sAe
g5 =F J7F d-elA Frofsithal HE T

[ZA: ISO/TS 80004-1:2015, 2.15, 4 - #H]az 1 A&l]

3.10 Y= &2 (Nanomaterial)
U G9314)9 9ol 98 AFE zt= 54 e Y 39(3.14)9 U
Bz s 3 RS ke B4

[Z7]: ISO/TS 80004-1:2015, 2.4, #4 - H|AL 1, 2 AFA]



3.11 Y= EA (nano-object)

U 93144 1, 2 == 37129 98 A+E 77%% Hje] 7z}
A2 AR T AgE AL A D A2 Augith

[&3]: ISO/TS 80004-1:2015, 2.5]

3.12 Y= YA (Nanoparticle)

U B49 b 7 =23 7P #e Z9] Aoyl A "dEA gon BE
¥ AF7 Y @9(3.14)20 Y= EA(3.11)

A7 AA 2 A-(IerA o= 38 o]4) YAl fr(nanofiber) & U
FHnanoplate) 9} -2 €017} Y= JAEE A 4 ok
[Z4: ISO/TS 80004-2:2015, 4.4]

18

313 Y= 4 (Nanophase)

[&A: ISO/T

w2
0

0004-4:2011, 2.12]

3.14 Y= &9 (Nanoscale)

°F I nm ~ 100 nme] Zo] W4

9] MR Z AV e At oR UeuA] e 54 99 ¥4
oAM= HEr = gk

[ZA: ISO/TS 80004-1 : 2015.2.1]

315 9 ¥ 99 (perioral region)



3.16 ¥¥ 2 dX 9 (skin contaminant layer compartment) SCL

Z}3}(cornification)9F HoA A A %> ZAARFE AAE AES 3ot ¥
A AHp w2 Ay 8 £ (transepidermal water loss, TEWL)& <13}
Fitol EAShE AzF 9] 2+ F(SC) el 32k 79

3.17 A 7] A (source domains, SD) SD

EX ¢ F7] @A dife cycle stage)ollA] YA wiE EAS AAS= WA
714

e 7S teke s TG AR}, s AHe-(downstream use), Al
w9 A8 == Ay 2 AZDIL] oA NOAAY wiE &£ 4A 27] &

N
Xz, d A B oole s AATH



3. MAEFO| N Z2H{Q|
Aol ddl A ST A 4L & 5 e A disiA
e A8 24 9 B masd 44 7 52 gEsd
<E lII-1> MHHEE HT(QH 12T g
g | HEBS LH =
z=9 3 2 — oHl SEJIHUM 321 & LA =2
(332) st NZSTHF A
S Air quality — Sampling conventions for airbone
?LO::; particle deposition in the human respiratory
- system
ICRP B&ZE!
== QXA =& Eata Sl CH%F ol 4
HEAH
(2A) |
.| sor31382 KOSHA | _
GUIDE
012 SEDE;
NMAM OSHA
(24NO)
ICRP @ =Ml Al S (BAE) fI23l(International
Committee for Radioactivity Prevention)
Hl2 A& 28 12JIX S EXAHU o= 120K &
X ZNe HACZRH NS HE &=
(deposition efficiencies)S Hat
s - 37 & 384 Y s24 AR AMSZHF O
ESEEd0 R
g2 IisE ez £
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AABASPRY FRIYEZKS) AFAT

oY | HFEHS W=
HAXZBI| - 12-L2E)IHAUE 2E R2l&R
HEZ Xt eld & g2 I F3E I4sN
(8t=2) MAZ0tEJHIIE 0|88 SFACI0IAAIOHHI0NE
sJI19 £3 & &4
Workplace atmospheres —  Determination  of
toluene diisocyanate vapours using
HEY 1-(2-pyridyl)piperazine-coated glass fibre filters
(g=2) and  analysis by high performance liquid
chromatography with ultraviolet and fluorescence
detectors
SEEF =Ilster= ZAE| HPLC
tH&;X—{
10 (2,4-Toluene diisocyanate)
(2AD
1SO14382:2
2 KOSHA
012 A-76~79-2015
GUIDE
o2l ]2 NMAM 2535, 5521, 5522
(24NO) OSHA 18, 33, 42, W4002, HSE MDHS 25/4
NMAM 2535 HPLC/UV+Tube with
reagent-coated glass wool, 5521, 5522
impinger,
HID OSHA 18, 33 bubbler, 42 HPLC/FL+GFF
coated with 1,2-PP, W4002 HPLC/FL+Ghost

wipes(dry), MDHS 25/4 : impinger+treated backup

H, SEHM3t AlY

ain
=]
[m]
[l

1z
0F0
2
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oY | EEdsS LHE
=Y
MAXMZI| - B AISTHFD| Hs I Z2ES
(e+2)
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VI. Abstract

Work environment measurement analysis korean

industry standard (KS) enactment research

Hwang Yong-sik ¢ Cho Gi-hong ¢ Han Jin—gu * Kang Hyung-kyung
e Chun Tae-young ¢ Han Young-sun ¢ Kim Dong-wan

Objective : The purpose of this study is to draft enactment to the
korean industry standards (KS) for measuring and analyzing work
environment.

Method : To establish korean industry standards (KS) for 12
international ~ standards  (ISO) related to work environment
measurement and analysis, the standards shall be identified and
prepared in accordance with the specifications.

Results : The international standards (ISO) were confirmed, the terms
of the korean industry standards (KS) were summarized, translated
according to the contents, and the scope of application was confirmed
in Korea.

Conclusion : Domestic applicable method standards are two
measurement methods (particle sampling - ISO 131382012, detector
tube - ISO 17621:2015), five analysis methods (isocyanate - ISO
14382:2012, - ISO 17736:2010, crystalline silica — ISO 16258-1:2015, -
ISO 16258-2:2015, cationic - ISO 17091:2013), two exposure
assessment methods (dermal exposure — ISO/TR 14294:2011, - ISO/TS
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21623:2017), and two others (term - ISO 181582016, working

environment measurement — ISO 20581:2016) were investigated.

Key words : ISO standard, KS, work environment measurement



VII. ¥ Z ISO_18158 (Ael5 &ole] &3l A9l
HD Term a8 Number
1 active sampler S5 ANEAFH7 22213
2 aerodynamic diameter 3719314 A 73 2148
3 aerosol ofoj 2 & 2141
4 aerosol sampler oo =& AFAFH 7 22216
5 agglomerate SHA 2.1.49
6 aggregate AeHA| 2.1.4.10
7 air pollutant 71 dE4 2121
8 air sample 7] AR 2211
9 air sampler 7] A5 7] 2221
10 air sampling 7] AN =ZEAF 2231
11 air sampling method F7|A 5 A H 2232
12 airborne dust 7% WA 2122
13 airborne particle sampler T PAY AlEAFH 7 22216
14 airborne particles 37 5 YA 21.2.3
a17]1Z% o)
15 airborne particulate sampler %O;/jgjﬁi‘;j 2.2.2.16
16 analysis A 2.3.1
17 analyte FAE4 2.32
18 analytical bias A 24311
19 analytical error A9k 2422
20 analytical method A ud 2.3.3
21 analytical precision BT 2426
22 analytical recovery B35S 24.1.1
23 analytical uncertainty Y B3 2422
24 area sample A FAH 2214
25 area sampler A AA 5 F 7] 2223
26 area sampling A A A 2] 2234
27 bias A3k 2431

)
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H3 Term T80 Number
28 bioaerosol Hlo] ool 2 & 2142
29 biological agent A& Q17 2111
30 blank (sample) TAR 2238
31 breakthrough volume 3} 7} 5 22311
32 breathing zone 3599 2155
33 chemical agent 3}ak A o1 2} 21.1.2
34 coagulation A 2.14.11
3H coalescence A 2.1.4.12
36 collected sample I3 A= 2212
37 collection medium EF A 2237
38 collection substrate X3 uj4d 2237
%9 combined non—rar?dom standard LT P 24941

uncertainty

0 combined rand(?m standard O E T e 24949

uncertainty

41 combined standard uncertainty TNEFEEE 2424
42 coverage factor g 91914} 2.4.3.2
43 dermal exposure R 2152
M detection limit A& 2434
45 diffusive sampler SAA 22 F] 7] 22212
46 dustiness 2| 874 3F 2161
47 dynamic range A4 2.37
48 expanded uncertainty FHETE 2425
49 exposure & 2151
50 extrathoracic convention 9| g 4 oF 21322
51 extrathoracic fraction S FHYTE 2.1.31.2
52 field blank ALTA = 2.2.3.9
53 flow—controlled pump frgAo g 22215
50! health-related fractions A7AdEE 2131
55 homologous series sEA4E 2.34
56 IDL 71713 & 3HA 2.35
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H3 Term T80 Number
57 inhalable convention FAATF 2.1.32.1
53 inhalable fraction FYAEE 2.1.31.1
59 inhalable sampler EAMAFZAFH 7 222161
60 instrumental detection limit 71713 & 3HA 2.35
61 interferent a9l 2.36
62 laboratory blank AYAFA & 2.2.3.10
63 length-of-stain detector tube 3 A7) o] A 2] 2224
64 limit of detection A& 2434
65 limit of quantification A eFst7| 2435
66 loading (analyte) ANEAAFHENEZ) 2236
67 loading (sample) AN ZH A (A7) 2235
68 LOD AEeH 2434
69 LOQ i 2435
70 measurand A% 2.38
71 measured quantity value =4 24211
72 measured value =43 24211
73 measurement bias S 2431
74 measurement error =A9xt 2421
I5) measurement method ZAHd 2156
76 measurement precision AT T 2433
77 Measurement procedure =4zt 2.156
78 measurement repeatability =AdkEA 24.3.6
79 measurement reproducibility A AN 2438
80 measuring procedure =AA2} 2156
81 measuring range =AW 9 2442
82 method bias A g 24312
83 method precision WA = 2.4.2.7
&4 method recovery W s & 2412
85 mixed-phase sampler EEFA EAF 7 22217
86 nanoaerosol Yoo 2 & 2143
87 nanoparticle [BACSbAS 2144
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H3 Term T80 Number
38 nanostructured particle Y=z 94 2145
89 | non-random analytical uncertainty H|S-A RN B8 24221
90 | non—random sampling uncertainty H AN B F &3 24231
91 non-random uncertainty H| A& 24213
92 | occupational exposure limit value AAA w2725k 2154
93 OELV AR =273k 2154
o%] operating time 2hs A1 7F 2.23.14
% particle aerodynamic diameter PR} F7| 984 2 2148
% passive sampler FEAAZAFH 7] 22211
97 personal sample TReIA & 2.2.1.3
9% personal sampler AN 7] F 7] 2222
9 personal sampling NI 72 F 2.2.3.3
100 precision Jd = 2433
101 pressure drop =738k 22313
102 pumped sampler HIA B 7] 22214
103 quantification limit d st 2435
104 random analytical error AR Q A} 24222
105 random analytical uncertainty AR =g 24222
106 random error - QA 24214
107 random error of measurement S49-d9ak 24214
108 random measurement error FA=A Q A} 24214
109 random sampling error Q- AN B A FH oAt 24232
110 random sampling uncertainty X BEAHESE 24232
111 random uncertainty S8 24214

112 reagent blank AlFEA = 2.39
113 reference period 71#E&54 717 2157
114 reference quantity value 7|k 24212
115 reference sample TENE 2.3.10
116 reference value 7=k 24212
117 repeatability HHEA 2436
118 repeatahility condition MR 27 2437
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H3 Term T80 Number
119 repeatability condition of =g Ea 2 2437
measurement
120 reproducibility A& A 2438
121 Reproducibility condition ANEAAd =4 2.4.39
19 reproducibility condition of =90 A HA 2 2439
measurement

123 respirable convention &k 21324
124 respirable fraction TSRS 21314
125 respirable sampler TN BAFH ] 2.22.16.3
126 sample A8 2.2.1.1
127 sample preparation RSP R 2.3.11
128 sampler N5 7] 2.2.2.1
129 sampler efficiency NBAHA7 5 2.2.3.12
130 sampling NEYE 2.2.3.1
131 sampling convention Al A 7ok 2132
132 sampling efficiency NEQHEE 22312
133 sampling error A 53 F Q2 2423
134 sampling medium NER =R 2.2.37
135 sampling method A & A F 2232
136 sampling substrate A=A vl A 2.2.3.7
137 sampling train ANEAFHEH 2.2.2.6
138 sampling uncertainty NaEAHES = 2423
139 selectivity A e 24.1.3
140 sorbent tube A 2225
141 static sample R PAR=] 2214
142 static sampler AN B FH 7] 2223
143 static sampling AN ZAH 2.2.34
144 systematic analytical error A& AEA 9 Ak 24221
145 systematic error A5H 92} 24213
146 | systematic error of measurement A5 A2 A} 24213
147 systematic measurement error AESA A} 24213




VI 92141
H3 Term T80 Number
148 systematic sampling error ATA ZAH At 24231
149 | systematic sampling uncertainty ASHAANZAHES = 24231
150 thoracic convention Tk 2.1.32.3
151 thoracic fraction TS 21313
152 thoracic sampler FHAANBAF 7 222162
153 time-weighted .average AR 0153
concentration
5% total airborne particles F375YA 2.1.24
155 true value 2k 2.4.3.10
156 TWA concentration AW Rt E 2153
157 ultrafine aerosol ZU| Ao o] 2% 2146
158 ultrafine particle Zu A YA 2.14.7
159 uncertainty of measurement ZHEYE 2421
160 validation AZ 2441
161 value of a measured quantity =R L e 24211
162 vapour =71 2125
163 workplace 2 2.16.2
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