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JAPANESE INDUSTRIAL STANDARD JIS A 1968 : 2005

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

1 Scope This Japanese Industrial Standard indicates the general guideline relating
to the pumped 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 samplers of which scopes are respectively
different. 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 com-
pounds are wholly adsorbed in adsorbent, however, only a part of them can be
recovered.

For the adsorbent, coconut shell activated carbon is generally used besides many
adsorbents(!), and for the measurement of VOC, it is recommended to use adsorbents
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 1 ug/m3 to 1 x 105 ug/m?.

The upper limit of available range is determined according to the adsorption
capacity of sampler and gas chromatograph column to be used and the linear range
of detector or the sample split ratio of analytical equipment to be used.

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

This Standard presupposes that test performers themselves prepare and make
samplers, however, samplers on the market may be used when the quality and
performance are confirmed. When samplers on the market are used, for clause 8 and
9.2, it is required to operate according to the instructions manual of the sampler to
be used as referring to the concerned provisions.

Note (') It is known that the adsorbents indicated in the list of Annex 3 and
other International Standards shows the same characteristics as those
indicated in this Standard. The adsorbent and its product identified
by the brand name are manufactured by a single manufactures, how-
ever, they are available from many different suppliers. This informa-
tion is shown for the user’s convenience, however, it is not to recommend
especially the product with name given in this Standard. The other
products, when the same performance is indicated, may be used.
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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 : ISOQ/DIS 16000-1 Indoor 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 Definitions For the purposes of this Standard, the following definitions apply.

a) breakthrough volume(?) volume of air passed through a sampler until the
concentration of eluted compound has reached to 5 % of the concentration of
injected sample

Note (?) The breakthrough volume of the analyte component differs depending
on the class of adsorbent.

Remarks : See [1].

b) retention volume volume of carrier gas which has flowed until the peak top
of small amount of organic gas component eluted from a sampler appears after
a sampler is connected to gas chromatograph

¢) Safe Sample Volume (SSV) maximum sampling volume of a sampler to be
used

Volume of sampling air which is equal to 70 % of breakthrough volume or
50 % of retention volume.

4 Principle The sample air is sucked into the sampler as measuring its volume.
One class or some classes of adsorbents suitable to the analyte components are
selected. The volatile organic compounds (VOC) are collected in the sampler by
selecting appropriate adsorbents and removed from air current. The component held
in each sampler is eluted and analyzed with using inert carrier gas by the gas
chromatograph with flame ionization detector or other appropriate detector.

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

5.1 Volatile organic compounds (VOC) For the calibration standard, the one
containing the VOC mixed reference material with wide boiling points is recom-
mended.

5.2 Solvent For the solvent (desorption solvent and dilution solvent), carbon
disulfide is generally used, however, other solvent may be used corresponding to the
analyte component. The blank value of the analyte component contained in solvent
should be not more than the lower limit value of determination.
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5.3 Calibration standard The calibration standard shall be prepared in accor-
dance with any one of the following methods every definite period and used after the
composition change is checked. When the composition change is recognized, the
preparation period shall be shortened.

5.3.1 Reference solution addition method This method is to add the concentration-
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. The procedure shall be as follows.

a) Solution containing approximately 100 ug/ml of each liquid component
Weight 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, stopper and shake to mix.

b) Solution containing approximately 10 ug/ml of each liquid component
Pour 50 ml 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 Inject the reference solution into an
unused sampler to prepare the reference solution addition sampler. Fix the
sampler to an appropriate apparatus (figure 1), and inject 1 ul to 5ul of the
solution of a) or b) passed through a septum as purging (?) inert gas. After
elapsing of an appropriate time, detach the sampler and close hermetically.

Note (®)) The purge condition shall be studied corresponding to the solvent to be
used.

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.

o~ Syringe ”/—T-tube (glass) —Sampler
¥ V4 A
iiiii = T, ———
P Inter gas (outlet)
/ \
Septum T v Connecting tube

Inert gas (inlet)

Figure 1 Example of reference solution adding apparatus

5.3.2 Introduction method of reference solution This method is that the
different concentration levels of reference solutions 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 %. The procedure shall be as follows.

a) Prepare the appropriate concentration of calibration standard solution by applying
either a) or b) in 5.8.1 corresponding to the concentration of the analyte
component.
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