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UDC 543.3:628.1.034
JAPANESE INDUSTRIAL STANDARD JIS
Testing methods for concentration of fine K 0554~1995
particles in highly purified water
1. Scope This Japanese Industrial Standard specifies the testing methods
for concentration of fine particles in highly purified water.
Remarks 1. This method can be applied to also as the testing method
for concentration of fine particles contained in water

other than highly purified water.

2. The standards cited in this Standard are shown in Attached
Table 1.

2. Common matters Common matters for this Standard shall be in accordance
with JIS K 0050, JIS K 0094, JIS K 0101, JIS K 0211, and JIS Z 8122,

Remarks: For reagents, when there is any JIS corresponding thereto,
the reagent of the best grade in quality specified in the
JIS or that applied to suitable use shall be used. When
there is no JIS corresponding thereto, the reagent with no
hindrance to the test shall be used.

3. Classification of measuring methods The measuring methods shall be
classified into three measuring methods of that with optical microscope,
that with scanning type electron microscope, and that with fine particle
automatic measuring instrument(').

Note (') Measuring results may occasionally vary according to a class
of measuring methods.

4, Collection of fine particles In the cases of the measuring method with
an optical microscope and the measuring method with a scanning type electron
microscope, filter a specific amount of a sample from a sampling valve by
using a fine particle collecting apparatus, and collect fine particles on a
filtration film.

In the case of the measuring method with a fine particle automatic
measuring instrument, connect a sample introduction pipe directly to the
measuring instrument, and introduce the sample,

4.1 Reagents The following reagents shall be used.

(1) Water Distilled water or ion exchange water filtered with a filtra-
tion film(2?) of 0.2 ym or under in pore diameter. This water is used
for the preparation of reagents used for measurements and for opera-
tions,

(2) Hydrogen peroxide water (30 g//) Hydrogen peroxide specified in
JIS K 8230 is diluted 10 times with water.
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Note (?) The pore diameter of a filtration film less than the particle
size which becomes the object of measurement shall be used.

Further, either an ultrafiltration film or a reverse
osmosis film may be used for filtration instead of this
filtration film.

4.2 Instruments and apparatus The instruments and apparatus shall be as
follows:

(1) Fine particle collecting apparatus An apparatus, which is used for
collecting fine particles in a sample, shall be composed of as
follows. An example of its structure is given in Fig. 1.

(a) Sampling valve A sampling valve made of stainless steel or
corrosion resistant material such as synthetic resin or the like
is used. A branch pipe 1is established in a piping and the sam-
pling valve is attached to its top. A nozzle to which a sample
introduction pipe can be installed is attached to the top of the
sampling valve,

(b) Connection tool A connection tool made of stainless steel or
corrosion resistant material such as synthetic resin or the like
is used, which is used for fitting a sample introduction pipe to
the nozzle of a sampling valve,

(¢) Sample introduction pipe A sample introduction pipe made of
synthetic resin (for instance, soft vinyl chloride or tetra-
fluoroethylene resin) or stainless steel.

(d) Filter A filter made of separation type synthetic resin or
stainless steel(®), to which a filtration film of 13 mm to 25 mm
in diameter can be installed and a sampling introduction pipe can
be connected.

(e) Filtration film A filtration film for collecting fine particles
is 0.2 ym or under in pore diameter(“) and 13 mm to 25 mm in di-
ameter(®).

(2) Injection cylinder An injection cylinder of 10 ml in capacity.

(3) Pincette A pincette having a flat top with no fear of impairing a
filtration film.

(4) Ultrasonic washer An ultrasonic washer capable of washing a filter,
an injection cylinder, etc.(®),

(5) Clean bench A clean bench capable of obtaining cleaner ambience
(working clearance) than cleanliness Class 3 specified in JIS B 9922
or otherwise a clean room equal thereto in performance may be used.

Notes (°) A filter conforming to the diameter of a filtration film
shall be used.
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(*) A filtration film of pore diameters, which are not more
than particle size being a object of measurement, shall be
used.

(°) A filtration film of 25 mm or over in diameter may be used
if necessary.

(®) An ultrasonic washer of 25 kHz to 50 kHz in frequency comes
generally in the market.

Fig. 1. Structural example of fine particle collecting apparatus
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4.3 Washing of instruments Wash a filter, an injection cylinder, etc.
in a clean bench just before use according to the following order.

(1) Use a soft brush and surface active agent, and remove stuck fine
particles.,

(2) Thoroughly rinse with water.

(3) Put into the washing bath of an ultrasonic washer so as to be thorough-
ly immersed into water, and wash by ultrasonic wave for about 15 min.

(4) Rinse with water.
(5) Naturally vaporize water content.

4.4 Operation Carry out the operation as follows:
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(1) Close a sampling valve, and thoroughly wash the inside and the outside
of a nozzle of the sampling valve with hydrogen peroxide water (30
g/!). Thereafter, attach a sample introduction pipe, and discharge
water at 5/ /min or over for about 5 min(7).

(2) Adjust the sampling valve to a flow rate(®) by which fine particles
are easily collected, and discharge water for about 30 min or longer.

(3) 1Install(®) a filter of which filter film is provided at the top of a
sample introduction pipe( ), make a sample flow, and remove air in the
filter('?).

(4) Filter a definite amount('')(*?) of the sample.
(5) When filtration is ended, remove the filter(®).

(6) Extract the sample remaining on the filter in a clean bench from an
outlet side by sucklng( ) with an injection cylinder or an aspirator,
or the like. Thereafter, immediately apply it to a test. When the
test can not be executed immediately, reserve the filter film attached
to the filter as it is in a dark place at 1°C to 5°C(*%).

(7) Separately, as a blank test perform operation of (1) to (6). However,
filter a sample('®) corresponding to 5 % to 10 % of the volume of the
sample filtered for measurement.

Notes (’) When the distance from a main pipe line to a sampling valve
is long, after discharging until resident water from the
main pipe line to the sampling valve is thoroughly replaced,
successively discharge water for about 5 min. When the
flow rate of a sample does not reach 5/ /min or over, open
wholly the sampling valve, and make 25 / or over flow out.

It is preferable to make the sample flow out always
from the sampling valve at a rate of about 1/ /min.

(®) since an outflow amount varies according to the pressure of
piping and the pore diameter of a filter film used for
collection of fine particles, it is better to confirm the
outflow amount by preliminarily equipping the filter film
to a filter.

(®*) Use a pincette in a clean bench or in a transfer type clean
bench, and equip a filter film to a filter.

Further, operate the filter equipped with the filter
film in the transfer type clean bench (or otherwise actuate
a cleaner blower).

(!°) Remove air by an appropriate method such as directing the
outlet of a filter upward or the like.

Further, after equipping the filter, take care of flow
rate not to generate sudden pressure fluctuation of a pipe
line.
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