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‘ JAPANESE INDUSTRIAL STANDARD JI1S
Testing Methods for Total Organic K 0551-1988
Carbon in Highly Purified Water
1. Scope

This Japanese Industrial Standard specifies the testing methods for total
organic carbon, hereinafter referred to as the "TOC" in the highly purified water.

2. Common Items

The common items shall be in accordance with JIS K 0050, JIS K 0094, JIS
K 0101, JIS X 0151 and JIS K 0805.

Remarks 1. When the item of a reagent is specified, a reagent marked with
the JIS-mark of the utmost quality shall be used. When the item
of the reagent is not specified, a reagent of the utmost quality
approved based on the decision of the council of the Ministry of

‘ International Trade and Industry "Countermeasures for reasonable
marking of reagents" (49 Base No. 757, March 29, 1974} shall be
used.

In the case where there is no reagent carrying the JIS-mark
or verification on the basis of the “Countermeasures for
reasonable marking of reagents®, a reagent which will not
interfere the test shall be used.

2. To measure the TOC concentration in the highly purified water,
it is important to take utmost attention so as not to contaminate
the sample during sampling of the highly purified water and each
operation of the test. For this purpose, consideration shall be
given for the material shape, dimensions and cleaning method of
devices, and, moreover, it is necessary to prevent the sample from
- contacting with the air in each test operation.

In measuring the TOC, all of the operations, from sampling
. to the execution of test, should preferably be performed
automatically in a tightly sealed system.

3. Types of Testing Methods

The testing methods shall be of the following four types: the
combustion-oxidation-infrared radiation type TOC automatic measuring method,
combustion-oxidation-infrared radiation type TOC analyzing method, ultraviolet
radiation-oxidation-infrared radiation type TOC automatic measuring method and
ultraviolet radiation-oxidation-infrared radiation type TOC analyzing method.

Applicable Standards: See page 11.
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Remark: In addition to the ultraviolet radiation-oxidation-infrared radiation
type TOC analyzing method, the ampule-oxidation-infrared radiation
type TOC analyzing method exists. In this method, 3 to 10 ml of
sample is taken In a glass ampule, and after acidifying the sample
by adding potassium peroxodisulphate (or potassium dichromate) and
phosphoric acld, remove the carbon dioxide by passing plenty of
carrier gas in the ampule. With the ampule stoppered tightly, the
organic matters in the sample are oxidized by heating in a
high-pressure steam sterilizer for a predetermined time period. The
ampule is broken in the apparatus, then N:-gas is Introduced into
the apparatus. The generated carbon dioxide is measured by use of
a nondispersion type Infrared gas analyzer to obtain {ts concentration
(ngC/1).

In this method, because the decomposition temperature and time
differ according to the types of the organic matters, the oxidation
conditions are determined by a preliminary test. The test is usually
performed under the condition of 175°C and 6C¢ min. .

4, Sampling

The sampling method shall be in accordance with JIS K 0094. When the
sample is taken from the piping, the sample is introduced directly into a TOC
automatic measuring apparatus, hereinafter referred to as the "apparatus", after
cleaning inside the piping thoroughly and adjusting the flow rate and the
temperature of the sample or taken {nto a sample vessel, When the sample is taken
in a sample vessel, the sample shall be overflown by a volume several times the
capacity of the sample vessel, and then be stoppered tightly.

The test shall be conducted immediately after the sampling. When the prompt
test is impracticable, the sample shall be stored in a dark place at a temperature
of 0 to 10°C (not to freeze); and the test shall be conducted as early as possible.

5. Testing Method

The testing method shall be as follows.

5.1 Combustion-Oxidation-Infrared Radiation Type TOC Automatic Measuring Method .

(1) Summary Add acid to the sample supplied continuously to the apparatus
to adjust the pH value to 2 and lower. After eliminating the inorganic
carbon by aeration, feed a predetermined quantity of the sample together
with a carrier gas into a plpe filled with an oxidation catalyst for total
carbon determination, to convert the carbon in the organic matters into
carbon.dloxide. Measure the concentration of the carbon dioxide by
means of a nondispersion type infrared gas analyzer to obtain the TOC
concentration.

Determination range: 50 to 1000 ugC// (differs according to the
apparatus and measuring conditions)

Accuracy in repeated analysises: 3 to 10 % in coefficient of varlation
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Reagents

Water The distilled water specified in 2. (9} (a) of JIS K 0101 or
a water purified to have a quality equal to that of the distilled water
(13(%?)(8). When an influence of dissolved carbon dioxide can not be
neglected, the water containing no carbon dioxide specified in 2. (9)
(d) of JIS K 0101 or the water prepared by adding an acid to the
distilled water to bring the pH value to 2 and lower and blowing a
carrier gas at a flow rate of 1//min per 1000 ml of distilled water
for 20 min, shall be used.

For the preparation and operation of the reagents used in this test,
this water shall be used. A blank test shall be performed in
accordance with (5) to determine whether or not the water is
available.

TOC Standard Stock Solution (0.1 mg C/ml) Dry potassium
hydrogenphtalate specified in JIS K 8809 at 100°C for 30 min and allow
it to cool in a desiccator. Weigh out 0.213 g thereof, dissolve it in
water, transfer It in a 1000 ml transfer flask, and add water to the
marked line.

Zero-Point Calibration Solution The water in (a) shall be used.

Span Calibration Solution  Transfer a proper quantity of the TCC
standard stock solution (0.1 mg C/ml) into a transfer flask, and add
water to the marked line. Prepare the calibration solution to have a
TOC concentration corresponding to approximately 80 % of a measuring
range of the measuring apparatus by the same procedure. The
calibration solution shall be prepared when it is used.

Acid Solution Select nitric acid, hydrochloric acid, phosphoric acid,
or sulfuric acid which contains TOC as little as possible, and prepare
it in accordance with the Instruction.

Carrier Gas As a carrier gas, use oxygen or nitrogen (99.99 %) which
contains carbon dioxide and TOC as little as possible or an air from
which carbon dioxide and TOC have been removed and purified.

Notes (') Water of which the TOC concentration is kept as little as

possible shall be used. Since the TOC concentration of the
purified water increases gradually by pollution when stored
in a vessel, it should preferably be used as soon as possible
after being purified,

(%) To reduce the TOC concentration in the purified water, take
the ion-exchange water or distilled water in a distilling flask,
drop potassium permanganate solution (3 w/v %) till the
water is colored, and distill after adding 2 to 3 ml of
sulfuric acid (1 + 1) per 1000 ml of water (The coloration
caused by potassium permanganate may not disappear till
completion of the distillation). Reject the first distillate
(corresponding to about 1/5 of the total distilled water), and
take an intermediate fraction corresponding to about 3/5 of
the total distilled water.

Documents

Document Sharing Hub

Full document details: JIS K 0551-1988

~


http://avadocuments2026.com/doc/jis-k-0551-1988
http://avadocuments2026.com/doc/jis-k-0551-1988

