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JAPANESE INDUSTRIAL STANDARD JIS A 1969 : 2005

Indoor air—Sampling and analysis of
volatile organic compounds by
solvent desorption/capillary gas
chromatography—Diffusive sampling

1 Scope This Japanese Industrial Standard indicates the general guideline relating
to the diffusive sampling and analysis of volatile organic compounds (VOC) in air. This
Standard is applied to the indoor air.

This Standard is applied to the wide range of VOC including hydrocarbons, halo-
genated hydrocarbons, esters, glycol ethers, ketones and alcohols. For the measure-
ments of these VOC, it is recommended to use the samplers of which scopes are respec-
tively different (1). For the compounds with low boiling point, only a part of them can
be collected, therefore only a qualitative evaluation is possible. And, semi-volatile
compounds are wholly adsorbed in adsorbent, however, only a part of them can be re-
covered.

For the absorbent, coconut shell activated carbon is generally used, besides many
other adsorbents (1), and for the measurement of VOC, it is recommended to use ab-
sorbents of which scopes are respectively different.

This Standard can be applied to the measurement of VOC of individual organic
compound of which concentration range is from 10 pg/m3 to 1 x 105 pg/m3 in the case of
8 h in exposure time.

The upper limit of available range is determined according to the adsorption capacity
of diffusive sampler (hereafter referred to as “sampler”.) and gas chromatograph col-
umn to be used and the linear range of the detector or the sample split ratio of ana-
lytical equipment to be used.

The lower limit of available range depends on the noise level of the detector and the
blank level due to analytical system, sampler and its interference of impurities from
desorption solvent.

This Standard presupposes that test performers themselves prepare and make sam-
plers, however samplers on the market may be used when the quality and performance
satisfy the requirements of this Standard. When samplers on the market are used, for
clause 6 and 7.2, it is required to operate according to the instructions manual of the
sampler to be used as referring to the concerned provisions.

Note (1) For the adsorbent, coconut shell activated carbon is used, and other car-
bon series adsorbent or adsorbing sheet which indicates the same char-
acteristics as indicated in this Standard are known. And the sampler
filled with or inserted of them are on the market.
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2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The most recent editions
of the standards (including amendments) indicated below shall be applied.

JIS A 1960 Indoor air—General aspects of sampling strategy

Remarks : ISO/DIS 16000-1 /ndoor air—General aspects of sampling strategy is
equivalent to the said standard.

JIS A 1964 Indoor air—Sampling strategy for volatile organic compounds (VOCs)

Remarks : ISO/CD 16000-5 Indoor air—Part 5 - Sampling strategy for volatile
organic compounds (VOCs) is equivalent to the said standard.

3 Principle The samples is exposed to air during measurement. The VOC in air is
diffused in the diaphragm of sampler by concentration slope and is collected in ad-
sorbent. The collected VOC is extracted with solvent and this is analyzed by using the
flame ionization detector or gas chromatograph with other adequate detector. The con-
centration 1s obtained from the amount of adsorption, exposure time, desorption effi-
ciency (7.5) and the diffusion uptake rate (7.6) determined by the exposure to standard
air beforehand.

4 Reagents and equipment For the reagents, only the analytical grade reagents
shall be used.

4.1 Volatile organic compound (VOC) For the calibration standard, the one contain-
ing the VOC mixed reference material with wide boiling points is recommended.

4.2 Solvent For the solvent (desorption solvent and dilution solvent), carbon disul-
fide is generally used, however other solvent may be used corresponding to the analyte
component. The blank value of analyte component contained in solvent should be not
more than the lower limit of determination.

4.3 Calibration standard The calibration standard shall be prepared in accordance
with any one of the following methods every a definite period and used after the change
of composition is confirmed. When the change of composition is recognized, the prepa-
ration period shall be shortened.

4.3.1 Reference solution addition method This method is to add the concentra-
tion-known reference solution to an unused sampler and to prepare a calibration curve
by desorption and analysis of that. The concentration level of calibration curve can be
prepared by changing the amount of addition.

a) Solution containing approximately 100 pg/ml of each liquid component Weigh
approximately 10 mg of objective substance precisely in order from lower volatile
substance and put in a 100 ml volumetric flask. Make it 100 ml with solvent, stop-
per and shake to mix.

b) Solution containing approximately 10 pg/ml of each liquid component Pour 50 ml
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of dilution solvent in a 100 ml volumetric flask. Add 10 ml of solution in a). Make it
100 ml with dilution solvent, stopper and shake to mix.

¢) Reference solution added sampler Add 1 ul to 5 pl of the solution in a) or b) with
using a syringe on the filter paper placed in the neighbourhood of the diaphragm of
sampler taken out from the storage container. The amount of addition shall be ap-
proximately 50 %, 100 %, 200 % of the adsorption amount corresponding to expo-
sure time used in the concentration of guideline. Return it immediately to the
storage container and seal hermetically. Leave it at room temperature as it is
enough time (for example, 24 h) for migrating of all VOC from the filter paper to
the adsorbent (3). An example of reference solution adding apparatus is shown in
figure 1.

Note (2) The standing time is studied according to the analyte component.

Remarks : The above-mentioned preparation concentration of reference solution
for calibration curve is an example, and it is required to study the
range of preparation concentration according to the concentration of
sample to be analyzed.

Syringe
Filter

Cap (of plastics paper Diaphragm (porous
or metal) / fluorocarbon resin)

Net for restraining
/Container of plastics
or metal

Restraining ring

Granular activated carbon

Figure 1 Example of reference solution adding apparatus

4.3.2 Introduction method of reference solution This method is that the different
concentration levels of reference solution are respectively prepared and the calibration
curve is prepared by introducing those directly to gas chromatograph and analyzing,
and can be used when the desorption efficiency of sampler to be used is confirmed to be
not less than 80 %.

a) Prepare the appropriate concentration of calibration standard solution by applying
either a) or b) in 4.3.1 corresponding to the concentration of the analyte component.

b) Dilute the calibration standard solution with using solvent, and prepare the ap-
propriate concentration sequence (for example, five stages).

¢) Take the calibration standard solution sequence in a vial for analysis respectively.
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