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Foreword

This translation has been made based on the original Japanese Indus-
trial Standard established by the Minister of Land, Infrastructure and
Transport through deliberations at the Japanese Industrial Standards

Committee.

This Standard has been made based on ISO/CD 16000-5 : 2002 Indoor
air—Part 5: Sampling strategy for volatile organic compounds (VOCs)
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JAPANESE INDUSTRIAL STANDARD JIS A 1964 : 2005

Indoor air—Sampling strategy for
volatile organic compounds (VOCs)

Introduction This Japanese Industrial Standard has been prepared based on the
first edition of ISO/CD 16000-5 Indoor air—Part 5: Sampling strategy for volatile
organic compounds (VOCs) published in 2002 with some modifications of the technical
contents.

The p
contents

cations with the explanations is given in Annex 1 (informative).

1 Scope This Standard is intended as an aid to the measurement plan o
organic dompounds (hereafter referred to as “VOCs” indoor-pollution.

Remarks: The International Standard corresponding to this Stands

2 Normative references The following standards contain provisions which
referenced in this text, constitute provisions of this Standard. The most recent
of the standards (including amendments) indicated below shall be applied.

JIS A

Rem

JIS A

rtions given sidelines or dotted underlines are the matters in/w
of the original International Standard have been modified. A Jist™

follows.

In addition, symbols which deneté the degree of correspon
the contents between the relevant International Standard
are IDT (identical), MOD (modified), and NEQ (not equ
according to ISO/IEC Guide 21.

ISO/CD 16000-5:2002 ~Fhrdoor air—Part 5: Sampling strd
volatile organic compounds (VOCs) (MOD)

1960 Indoor air—General aspects of sampling strategy

hrks : (TSO/DIS 16000-1 Indoor air—Part 1: General aspects of s
strategy is equivalent to the said standard.

hich the
f modifi-

[ volatile

rd is as

dence in
and JIS
ivalent)

tegy for

through
editions

ampling

1966 Indoor air—Sampling and analysis of volatile organic comppunds by

sorbent tube/thermal desorption/capillary gas chromatography—

Pumped sampling

Remarks : ISO/DIS 16017-1 Indoor, ambient and workplace air—S
and analysis of volatile organic compounds by surbent tube /thermal
desorption [capillary gas chromatography—Part 1: Pumped sampling

is equivalent to the said standard.
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3 Definitions of volatile organic compounds (VOCs) Numerous volatile organic
compounds (VOCs) are present in indoor environments. Depending on their boiling
points, they are present in the gas phase, bound to suspended particle matter or
deposited dusts. A working group of the World Health Organization (WHO) classified
volatile organic compounds based on the boiling points as shown in table 1 [1]. In
this Standard, VVOC, SVOC and POM are excluded.

Table 1 Classification of organic pollutants
of indoor air [WHO 1989] [1]
Designation Abbreviation Boiling point range Examples of sampling method(2)
O] Lower limit of | Upper limit of
temperature temperature
Very volatile VVOC <0 50 to 100 Activated carbon, cooled $ampling
organic method, molgetlar sieves|, canister
compounds method
Volatile ofganic vVOC 50 to 100 240 to 260 Tenax;graphitized carbon,
compounds activated carbon
Semi-volatile SVOC 240 to 260 380 to 400 PUF (3), XAD-2(%)
organic
compounds
Particulate POM > 380 — Filter
organic mfatter

Notes (!] These abbreviations are used.
VVOC : Very Volatile Organic Compounds
VOC : Volatile Organic Compounds
SVOC : Semi-volatile Organic Compounds

POM : Particulate Organic Matter
(2] The WHO information has been supplemented.
(®] Polyurethane foam

(*] XAD-2 resin : Amberlite It is the resin of copolymer of XAD-2| styrene

This dlasgsification is based primarily on the boiling point and also tgkes into
account
substances is not steady, it is not practical to specify sharp limits for the boiling
point ranges and the sampling methods according to temperature.

hspectg of the Q‘I‘\SI]}IQ‘iQ) pqppnin”y Qnmp]ing Since the state transition of

4 Sources and occurrence conditions Several hundred VOCs have been detected
in indoor air hitherto. The sources are various and the most important sources are
building materials, interior materials, human activities (for example, the activities
related to smoking, repairing working and hobby work). The surrounding air (outdoor
air) is also important depending on circumstances.

Recently, care shall be taken about the fact that the emission patterns continue to
vary due to rapid development of products.
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When the measurement method is considered, the emission characteristics of sources
are especially important. The concentrations of VOCs in indoor air vary depending
on rooms and vary especially as time elapses even in the same room. The following
class of compounds can be frequently detected in indoor air.

— Alk
— Aro
— Hal

anes, cycloalkanes
matic hydrocarbons

ogenated hydrocarbons

— Terpenes
— Aldehydes

— Ket

— Alcohols, alkoxyalcohols

— Est

This 1
acids, isq
air but ¢
methods

For th
not the 4
required
certainly]

opnes

ET'S

st does not include a number of groups of compound$’stch as c3
cyanates or amines. This is because these compounds generate i
hn not be detected or can be only unsufficiently detécted by the a
applied usually for VOCs analysis.

e analysis of these special VOCs including a*number of polar con

Therefore, analysis for VOCs in searcely carried out except t
necessary.

5 Meas

be divided into short-term and long-téerm measurement methods, herewith s
that the fetermination of individial VOC is considered. However, the inforr
VOCs exilsting in indoor air can-be determined in some case depending on a pr¢

testing W

The s3
A 1960 4

Infor

5.1 Shd
stood as

rement methods The methods for determining VOCs in indoor

ay even if VOCs are individually not separated.

mpling and analytical methods to be used for analysis are describe
nd JIS A 1966.

mation ) The contents in this clause are equivalent to ISO/DIS
2001 and ISO 16017-1:2000.

rt-term measurements Short-term measurements are generall

irboxylic
n indoor
nalytical

hpounds,

bove-mentioned method but the comparatively complicated techniques are

hat it is

air may
ssuming
nation of
liminary

d in JIS

16000-1:

v under-

A sampling period of less than one hour.

The VOCs are concentrated in the sampling medium by being drawn through the
sorbent using suction pumps (active sampling).

5.2 Long-term measurements Although it is possible to perform long-term mea-
surement according to the active sampling with low air flow rate, the passive sam-
pling is chosen for the long-term measurement.

The passive sampling predominantly works according to the diffusion principle
and gives an integrated measurement value as a mean value over the selected expo-
sure period (usually from several hours to several weeks). In this method, the short
term peak concentrations contribute to raise slightly the mean value.

PROTECTED BY COPYRIGHT


https://iecnorm.com/api/?name=a6100c2399eca4487dbac83185594f9e

4

A 1964 : 2005

The passive sampler for VOCs is described in the bibliography [2]. The perfor-

When the passive sampling is adopted, the applied method should be described
including the performance characteristics and uncertainty of measurement.

The information related to the use of passive sampler is as shown is Annex C.

5.3 Screening test The characteristics of screening test is to be capable of indi-
cating the present air pollution quickly beforehand without a large-scale apparatus
in spite of being unsufficient at measurement place.

In the screening test, direct indicators are often used. These meters are generally

possible
tors, suc

acoustic
VOCs in

In thi
VVOCs 4

The p1
ing that
The one

The d
detecting
addition
alcohols,
test met]
plan as d

6 Sampy
on the m
Since sof
importan

For m
intermit
caused b

to record continuously. This type of meter is provided with vario
h as flame ionization detector = FID, photo ionization detector-=\P]
sensor = PAS, and is much effective for searching the sonrces
some case.

5 type of instruments, some are not reacted with VOCs but reag
nd SVOCs.

reliminary test for VOCs requires to use a measurable detector as
the level of concentration is in the range of pg/m?® being in common
capable of measuring is commercially available on the market in

btector on the market using oxidizationreagent system is not c3
VOCs until the range of concentration‘has reached to the unit of m
various compounds (such as aliphatic compounds, aromatic con
ketones, esters) have different relative sensitivity. When these prd
nods are utilized, care shall betaken also of the principle of meas
lescribed in detail in the foHowing.

pling plan The proeedure when carrying out indoor air analysis
easurement purpose and the emission characteristics of possible
hrces that emit_continuously and over long periods are typically
t, the following specially target these types of sources.

hking thédmonitoring of continuous sources to be a purpose, the inf]
ent sources shall be eliminated (see table 2). For the purpose, t
v the intermittent sources shall be eliminated from the room as

possible

1s detec-
D, photo
f indoor

ted with

ronsider-
indoors.

ipable of
g/m3. In
hpounds,
liminary
urement

depends
sources.
the most

luence of
he VOCs
much as

by ‘ventilating sufficiently before measurement.

6.1 Measurement objectives and environmental conditions

Before indoor air

measurements are carried out, objectives of such measurements shall be clearly

defined.

Basically, the following objectives for measurements are considered.

Confirmation of conformity to the guideline value in Japan

Confirmation of conformity to the guideline value in WHO

Identification of sources
Checking the success of remedial activities

PROTECTED BY COPYRIGHT
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Also, independently of the objectives A to F, it shall be made clear in advance
whether it is wished to determine the concentration of single VOC, a relatively small
number of predetermined VOCs, or VOCs as many as possible. If necessary, the
measurement strategy shall be orientated accordingly.

Depending on the objective, different environmental conditions shall be main-
tained or recorded before and during measurements, which principally relate to the
ventilation condition, the room temperature and the relative humidity.

A Confirmation of conformity to the guideline value in Japan

In the measurement of newly-build housing, the objective room in hermetically
closed at least for 5 h after ventilated for 30 min, and then the air is sampled
approximately for 30 min. The sampling time should be around 2 o’clock ¢ (3 o’clock
in the affernoon. During the hermetical period after ventilated, allhe ppenings
facing tg outside air shall be shut, and all other fittings and doors,,and|doors of
built-in furniture and fixtures in the room shall be opened.

When |there is a normally ventilation system, the system mady be operated during
all the sampling period. At such a time, the opening related’to the normally venti-
lation syptem need not to shut even during the hermetical period.

In thel measurement of the housing in resident condition, sampling shall be car-
ried out for 24 h under the condition of making daily/life.

B Confirmation of conformity to the guideline value in WHO

In maphy cases, indoor air analyses are initiated by various types of complaints,
which arg expressed by the room occupants.

Compllaints of this type can range from the perception of unknown and frequently
unpleasant odours, to headaches, nausea or irritation of the nose, throat or eyes.

If VO guideline values existiand these are time-related, the measuring or sam-
pling petiod shall correspond'to the specified time interval.

VOC theasurement is-¢arried out under the conditions described below.

After Intensive ventilation for 30 minutes, doors and windows of naturally venti-
lated roqms are kept closed for about eight hours (optimally overnight). |Prior to
measurement, additional sealing measures such as taping over window and door
gaps are|not required.

Samplling is then performed for at most 60 min as doors and windows kept closed.

To obtain information on the effectiveness of ventilation, the room is ventilated
intensively after sampling by opening doors and windows for five minutes. Doors
and windows are reclosed and after one hour a further sample is taken.

When rooms are ventilated by mechanical ventilation or air conditioning systems
the system shall be operated for three hours under the normal operating conditions
prior to sampling.

If room occupants make complaints during unusual conditions, for clarification,
measurement should also be performed under these conditions.

The VOC concentration level depends, if conditions are otherwise constant, on the
indoor air temperature to a large extent, and possibly also on the relative humidity.

PROTECTED BY COPYRIGHT
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To obtain meaningful indoor air VOC concentrations, it is therefore essential to
perform the measurement under the climate conditions under which the room being
investigated is usually used.

C Determination of the average concentration over a relatively long time
period

To carry out long-term measurements such as actual measurement surveys, diffu-

sive samplers are generally used.

prepared if the measurement period exceeds 24 h.

In these cases, the room does not need to be

Usually, the sampling period does not exceed one month. In each case, the perfor-
mance of the sampler used, the stability of the sampling medium, and the amount of

chemical

In thq
usual ve
asked fo1
tance he
therefror

D Detes

In some cases, it can also be of interest to obtaiminformation on the leve

concentr
if a roomn
tures out
emission
is used,
measure
elevated

E Ident

When
is requir
For that
the first
results s
gion chai

substances collected shall be the decisive factors.

case of long-term monitoring, the room occupants should €ontin
ntilation behaviour and other activities. The common agctivities

e to obtain knowledge of the activity of intermittent sources. If d
n occur during the sampling period, these shall alsobe documente

rmination of the concentration occurring under special con

htions under special conditions. Such special conditions may occu
| is used under unfavourable climatic<conditions, for example at
gside in summer which the room occupants cannot alter this. Seco
of VOC from sources, which emit temporarily, for example when
can also be an unusual situation of this type. Accordingly a sh
ment is performed under the conditions, which are expected to giy
VOC concentrations.

ification of sources

an abnormally high level of VOC concentration is observed in indd
bd to find what\a’ method is suitable for the reduction of such conce
purpose, the knowledge related to the VOCs sources is indispensa
step to identify the source, the information obtained from the a
hall be'carefully examined. And the general knowledge related to f{
acteristic and specific odour of material shall be considered.

The in

lue their
shall be

and shall be documented before the examination. It is.ofjparticular impor-

bviations

d.

ditions

I of VOC
r, firstly,
lempera-
ndly, the
h solvent
ort-term
e rise to

or air, it
ntration.
ble. For
nalytical
he emis-

formation related to the expected sources such as building materi

hls, inte-

rior materials, office supplies, chemicals for cleaning are understood in more detail
according to the following investigation.

Concerning the measurement methods, in addition to sensory inspection, the tech-
niques suitable for searching VOCs sources are as follows.

— Compare the measurement results of air at the centre in room with the mea-
surement results of air in the neighbourhood of the expected sources. Use a
direct indicator, if possible.

— Use a portable type emission test container capable of setting on flat surface.

— Carry out the sampling and analysis of material.
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Measurements are made before and after the remedial activities. The sampling
conditions shall be compatible with the initial measurements.

Attention shall be paid as to whether new substances have been introduced into
the interior.

6.2 Time of sampling The sampling time is determined by the measurement
purpose. When the results of measurement are interpreted, it shall take into ac-
count the concentration differences that occur during relatively large time periods,
for example, changes in concentration may occur due to seasonal variations, and
short-term effects such as changes in source strength and ventilation.

In the
account 1
Table 2 4
istics.

When
ries of sg
tively log
active ov]
sion prof]
subdivid
which it

6.3 Duy
ration is
istics of
breakthr

Partic
ning if cq
be taken
to be dra

On thd

for the evaluation of the measurement results, eliminate thesep
hows an overview of important VOC sources and their emission c}

the change in VOC concentration with time is being considered, tw
urces may be differentiated: continuous sources whieh are active o
ng time periods (months, years) and intermittentdsources which
er shorter periods (days, hours). More detailed)consideration of
le results in further differentiation: each of/thie two main categorie
ed into two groups, those in which the pattern is constant and
is variable with time.

ration of sampling and frequency/of measurement The samj
determined first by the measurement purpose and second by the cl
the analytical method chosen,dfor example by the detection limit
pugh volume expected in asso¢iation with the sorbent chosen.

1lar attention shall be paid“to the sampling duration in measuremd
mplaints are the reasen-for the measurements. Thus, for example

wn with respect.lo.a mean value valid for longer time periods.

b other hand,dong-term sampling leads to a loss of information witl

to the va

the freqliency of‘the occurrence and the magnitude of peak concentratio

frequenc

accordanpe with the measurement purpose and should also be based on the 1
ment un¢ertdainty.

riation with\time of the VOC concentrations and particularly with r

of measurements shall be incorporated into the measurement

case where cigarette smoking or the use of chemicals is not taken into

lutants.
haracter-

D catego-
ver rela-
are only
he emis-
5 may be
those in

pling du-
naracter-
and the

bnt plan-
, it shall

into account that shert-term measurements only rarely permit comclusions

h respect
espect to
ns. The

plan in
neasure-
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Table 2

Emission characteristics of VOC sources

Emission characteristics

Indoor air concentration

Example of source

Continuous Concentration Building products, furniture,
— active over a long period flooring material
— uniform, short term
changes in emission rates
are low
Time
Continuous Concentration Paints, coating material,
— irregular adhesives (remediallwork)
Time
Intermittent Concentration Ga's oven, smoking
— active fin short term
— uniformn
— periodjc time pattern
Time
Intermittent Concentration Cleaning agents, hobby
— irregular products
— variablle time pattern
J\J\ A AN
Time

Ambient|sources

Indoor concentrations depend on
ventilation, distance from the
source, building characteristics
and meteorological conditions.

Traffic, industrial squrces,
contaminated sites

6.4 Sample location

Ttispeneratiy mot ecessary to investigate every

oom in a

large building or apartment complex from the beginning. Prior to initiating the
monitoring program, appropriate rooms shall be identified for VOC sampling. The
criteria for selection are typically the room usage or the occurrence of complaints.
For example, rooms that are occupied for long periods such as living rooms and
bedrooms, classrooms and kindergartens, and offices, may be of particular interest.
The room can be selected based on the results of screening tests as a reference.

The sampling location within a room can also influence the result of the measure-
ment. Frequently higher concentrations are observed in the immediate vicinity of an
emission source than anywhere else in the room. The locate sources, it can also be
useful to carry out measurements both close to the source and remote from the

source within a room.
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When the compliance with a guideline value is being checked, a procedure should
be followed such that sampling is performed no closer than 1 m to the wall and
0.75 m to 1.5 m height as the sampling point in the room.

For particular purposes it can be useful to determine the ambient air concentra-
tion for comparison with the indoor air. The ambient air should, if possible, be
measured a little distance away from the building wall at about the same height
above ground as the sampling point in the room. In the case of buildings fitted with
air-conditioning, the ambient air measurement shall be carried out in the vicinity of
the ambient air supply inlet.

6.5 Presentation of results and measurement uncertainty
6.5.1 Py ation—ofresultsfor—individus C—eomponents—and TVOC

concentpration During measurement planning, the relevant parametersfpr notifi-
cation in|the report and the measurement uncertainty shall be specified.

The rgsults of a determination including gas chromatographic separation of VOC
are repotted in the form of the concentrations of the individualeompounds. When
passive gsamplers are used, the conversion formulae used to calculate the result,
including the diffusion coefficients or absorption rates should’be specified.

To asgess the overall situation, a single concentration value is used as| a basis,
which is|intended to characterise the total VOC concéntration (TVOC). It|shall be
stated that not all of the VOC present in the indoor air are included in|a TVOC
concentration determined in this manner.

Low-molecular-weight aldehydes, amines.and highly polar VOC, especidlly, may
not be alle to be analysed meaningfully using a method which is currently|common
for gas chromatographic determination of*VOC in air and shall be determined sepa-
rately uging suitable methods.

pasurement uncertainties Measurement uncertainties are unayoidable.
ee of uncertainty is detérmined by the number of measurements| and the
uncertaipty of sampling and“analytical results. In addition, single measuurement

easurement report shall include not only the analytical method sed but
also a déescription of \the analysis system performance at the time of measufrements.
, those xelated to lower limits of detection and lower limits determination

In thel measurement results, the numerical data are usually reported so
last decimal place (significant place) represents the order of magnitude ¢
surement uncertainty at the same time.

6.6 Quality assurance of measured values The sampling should be carried out
multitimes. One of the sample can be used as the reference sample. And the
recovery of sorbents shall be recorded.

The measurement plan shall specify what measures to be taken to meet the qual-
ity requirements specified by the client.

For the selection of the measures for quality assurances of measured values and
the establishment of specification, the following questions shall be answered before-
hand.
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Does the measurement organization have a documented assurance system?

What calibration method will be carried out, with what frequency and to
what extent?

Which method will be used to identify the VOCs?

Are comparative measurements (for example, with laboratories) to be car-
ried?

How will the measurement uncertainties be determined?

Does the measurement organization participate in the joint comparison ex-
periment?
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Annex A (informative)

Examples of VOCs detected in indoor air

This Annex (informative) is to supplement the matters related to the text and not to
constitute the provisions of this Standard.

The analysis of chemical compounds other than those in the table below may be
required.

Chemical compound CAS number Boiling point (°C) (1)

Aromatig-hydreearbons

Benzene 71-43-2 80
Toluene 108-88-3 110
Ethylbengene 100-41-4 136
m-/p-Xylehe 108-38-3 / 106-42-3 139/138
o-Xylene 95-47-6 144
n-Propylbpnzene 103-65-1 159
1,2,4-Trinrethylbenzene 95-63-6 169
1,3,5—Trinlethylbenzene 108-67-8 165
2-Ethyltoluene 611-148 165
Styrene 10042-5 145
Naphthalgne 91-20-3 218
4-Phenylcyclohexene 31017-40-0 251

(1-Phenylcyclohegene)

Aliphati¢ hydrocarbons

n-CG to n- 316

n-Hexane 110-54-3 69
n-Heptang 142-82-5 98
n-Octane 111-65-9 126
n-Nonane 111-84-2 151
n-Decane 124-18-5 174
n-Undecng 1120-21-4 196
n-Dodecane 112-40-3 216
n-Tridecane 629-50-5 235
n-Tetradecane 629-59-4 253
n-Pentadecane 629-62-9 270
n-Hexadecane 544-76-3 287
2-Methylpentane 107-83-5 60
3-Methylpentane 96-14-0 63
1-Octene 111-66-0 121
1-Decene 872-05-9 170
2-methyl-1-propen trimer 77-56-947 134
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Chemical compound CAS number Boiling point (°C) (1)

Cycloalkanes
Methylcyclopentane 96-37-7 72
Cyclohexane 110-82-7 81
Methylcyclohexane 108-87-2 101
Terpenes
3-Carene 13466-78-9 167
a-Pinene 80-56-8 156
B-Pinene 18172-67-3 164
Limonensg 138-86-3 170
Alcohols
2-Propangl 67-63-0 82
1-Butanol, 71-36-3 118
2-Ethyl-1{hexanol 104-76-7 182
Benzyl algohol 100-51-6 205
Glycols, Glycolethers
2-Methoxyethanol 109-86-4 124-125
2-Ethoxydthanol 110-80-5 135
2-Butoxydthanol 111-76-2 171
1-Methoxy-2-propanol 107-98-2 118
2-Butoxydthoxyethanol 112-34-5 231
2-Phenoxyethanol 122-99-6 245
Aldehydés
Butanal 123-72-8 76
Pentanal 110-62-3 103
Hexanal 66-25-1 129
Nonanal 124-19-6 190-192
Benzaldehyde 100-52-7 179
Ketones
Methylethykétone 78-93-3 80
Methylisobutylketone 108-10-1 117
Cyclohexanone 108-94-1 156
Acetophenone 98-86-2 202
Halogenated hydrocarbon
Trichloroethene 79-01-6 87
Tetrachloroethene 127-18-4 121
1,1,1-Trichloroethane 71-55-6 74
p-Dichlorobenzene 106-46-7 173
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Chemical compound CAS number Boiling point (°C) (1)
Esters
Ethyl acetate 141-78-6 71
Butyl acetate 123-86-4 126
Isopropyl acetate 108-21-4 85
Methoxy propyl acetate 108-65-6 145-146
2-Ethoxy ethyl acetate 111-15-9 156
Dimethylphthalate 131-11-3 284
Texanol 25265-77-4 244
Texanol ijobutyrate 6846-50-0
Others
2-Pentylfuran 3777-69-3 > 120 (2-tert-Butylfuran)
THF (Tetgahydrofuran) 109-99-9 67

Note () | Depending on the literature used, the boiling pointsireported may vary by
a few °C for some compounds.
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Annex B (informative)

Sorbents for sampling of VOCs

This Annex (informative) is to supplement the matters related to the text and not
to constitute the provisions of this Standard.

Sorbents available in the market for sampling of VOCs and frequently used, are
as shown in Annex table B.1. The advantages, disadvantages and the corresponding
desorption methods are shown.

Annex Table B.1 Sorbents for sampling of VOCs
Sorbent Desorption| Compounds to be Initial Advantagesand dis-
method adsorbed value in advantage of sorbent
range of
boiling
point
°C)
Tenex TA Heat All VOCs in stable > 50 Advantage :
thermally Low background)
Sufficient researnch has
been carried out| because
it is frequently ysed.
Disadvantage :
Decomposition product
(benzaldehyde,
acetophenone)
Carbotrgp Heat All VOCslin stable > 60 Advantage :
thermally Low background
Disadvantage :
High price
Activatefl Solvent~{*Almost non-polar > 50 Advantage :
carbon VOCs Large capacity
Slightly polar VOCs Disadvantage :
Reaction with a [certain
compound
Porapak Almost non-polar > 40 Disadvantage :
Q, S, RNy VOCs High backgrountLl
Stigittty potar VOCs Eowthermal stability
Polar VOCs
Carbo Heat, Polar and non-polar > —-80 Disadvantage :
Molecular sieve| Solvent | VOCs Adsorption of water
(for example, vapour
Carboxen 563,
and Carboxen
564
Carbosieve S-III,
Anasorb 747)
Silica gel Solvent | Polar compound > 50 Disadvantage :
Adsorption of water
vapour
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Annex C (informative)

Passive sampler

This Annex (informative) is to supplement the matters related to the text and not
to constitute the provisions of this Standard.

When passive samplers are used, not only the important parameters but also the
sampling speed shall remain invariant in all measurement methods, and care shall
be taken about the influence of humidity and air current of atmospheric air.

The specially important matter is the presence of the minimum indoor air current.

Becauge the contaminant is not concentrated by using a pump like puimped sam-
pling but is adsorbed by diffusion.

When |[the investigation objective substance is sufficiently not supplied from the
surrounding air due to insufficient air current, the objective substance in ajr just in
the neiglhbourhood of the sampler is used up and results in the Underestimation of
concentration [2][3][4][5].

The sige of influence differs depending on the shape of the sampler [6].

In the| case of usual measurement, the passive sampler is placed or hupng at an
optional [position in room, if possible , in neighbourhood of the centre of room. It is
recommended to keep away at least 1 m from .the possible contamination] sources
such as flloor, ceiling, wall.
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Annex D (informative)

Protocol for recording activities during long-term
sampling and boundary conditions

This Annex (informative) is to supplement the matters related to the text and not
to constitute the provisions of this Standard.

During typical use of rooms, temporary emissions may occur owing to activities or
behaviour of the occupants.

In order to interpret the analytical results, the activities of the occupants, the
ventilatiFn conditions and the climatic conditions during sampling shall~be deter-
mined and documented.

During long-term measurements, in addition, the participation of the occuipants is
necessary.

The mleasurement institute should inform the occupants that activities deviating
from customary use can affect the measurement result. For'this reason, all activities
deviating from customary use should be noted in a protecol.

Since many rooms are used either only at times or/’by different groups of geople, in
practice |it has proved to be helpful if the activifies and boundary conditions are
recorded|by occupants at the end of a period of . use or at the end of a day.

The protocols shall be collected and made-available to the measurement [institute
for evaluation at the end of the sampling period.

In casp of long-term sampling, it is_advisable, in addition to the information to be
obtained|in indoor air studies, to record other information as follows.

When|passive samplers are.used for long-term sampling, the way in wthich the
samplers are attached and the position and height of attachment of thg passive
samplerq in the room shall be documented, if necessary, using a sketch.

The final version of(the protocol should be established during the appropriate
measurement planning:

A Location-and period to be used

Al Designation of room :

A2 Beginning of use Date : Time :
Completion of use Date : Time :

A3 Case of using passive sampler

Does a change or hindrance occurs in passive sampler during the use of
room ?

(for example, the temporary interception from the surrounding air of
passive sampler)

[ ] Yes [ ] No
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B Activity during use
B1 Has the room be used as usual?
[]Yes [ ] No
B2 How many persons have been present in average?
B3 Are there smokers in the room?
How many cigarettes are smoked?
B4 Has a candle and the like been burnt?
[]Yes [ ] No
B5 Haveofficesupphers; chemicatsfor hromreuse;cosmetics;teisure goods,
handcraft works been used?
L] Yes [ 1 No

The following product has been used :

[ ] Office suppliers or handcraft works containing solvent (for ex-
ample, adhesives, correction fluid)

[ ] Detergent or protective goods containing solvent (for ¢xample,
disinfectant, furniture polish, sereen cleaner for TV, gtc., shoe
polish)

[ ] Cosmetics (for example, hair spray, manicure liquid)
[ ] Indoor spray/Aromatizer

[ | Insecticide spray/Gatdening spray

C Repalir or exchange of interior or equipment
C1 Have maintenance or repair work been recently performed in the room?

L] Yes [ 1 No

The following product has been used for the purpose :
[ | Paints and coating material

[ ] Floor adhesives or other adhesives

L | Diluent or detergent containing solvent

[ cerereerenereeeneressenesessssessas e sesenaenas
C2 Have new furniture or other interior goods been provided in the room?
[ ] Yes [ | No

The following goods have been newly provided :
[ ] Partition in room
[ ] Furniture

[ ] Computer/monitor
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[] Interior goods of fabric material
[ coeereeeeeeeeeesee s s seesnnas
C3 Have new machine parts or dry-cleaners goods been unpacked, or been
placed in the room for temporary storage?
(] Yes [ ] No

The following goods have been placed :
[ ] Dry-cleaned textile goods
[ ] Newly printed matter

D Indoor heat environment
D1 Temperature
D2 Relative humidity

~J

D3 In the indoor heat environment in the usual sérvice condition
[ ] Yes [ 1 No

D4 Has the equipment or apparatus for the*change of indoor heat|environ-
ment been used?

(] Yes [ ] No
(] Humidifier
[ ] Cooling
[ | Heating

E Ventilation

E1l Ventilatien-form
[<\Ventilation period of window ventilation :
[ ] Complete opening of window

[ ] Partial opening of window

,_| p]f\ﬁ‘;ﬁﬁ f\'F ‘X7';‘I"\f]f\‘17
— + S TV oYy

=r ==

[] Mechanical ventilation system (for example, ventilating fan,
ventilating and air conditioning system)

[ ] Operation period :
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