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1. Scope This Japanese Industrial Standard specifies the sulfate ion standard
solution to be used as standard for chemical analysis.

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

2. Matters in common The general matters commonly used in this Standard
shall follow JIS K 0050, JIS K 0113, JIS K 0127, JIS K 8001 and JIS Z 8401.

3. Definitions For the main terms used in this Standard, the definitions in JIS
K 0211 and JIS K 0215 apply, and the rest of the terms are as follows.

(1) standard sodium sulfate Sodium sulfate whose purity has been determined
by Japanese government or official inspection organization under the control
and guidance by Japanese government.

(2) sulfate ion primary standard solution The solution which has been prepared
using standard sodium sulfate, according to separately specified method by
Japanese government or official inspection organization under the control and
guidance by Japanese government.

(3) sulfate ion secondary standard solution The solution which has been pre-
pared according to 6. (1) using sodium sulfate having at least 99.5 % purity
and of which the concentration has been confirmed by Japanese Government
or official inspection organization under the control and guidance by Japanese
government using primary standard solution of sulfate ion.

4, (Classification There are classes as shown in Table 1.

Table 1. Classification

Class (symbol) | Range of concentration (mgSO,*/l) Remarks
S04+ 1000 980 to 1020 Indicated concentration shall be
SOz 100 98 to 102 that decided in 7. and be in the
SO 10 9t0 11 range of concentration.

5. Material Material shall be as follows.
(1) Sodium sulfate (anhydrous) Specified in JIS K 8987.

(2) Water The water shall have the quality of A2 specified in 3. of JIS K 0557 or
superior thereto.

6. Preparation and concentration Preparation and concentration shall be as
follows.

(1) Preparation Heat sodium sulfate specified in 5. (1) at 110°C for 2 h, and
after allowing it to cool in a desiccator with silica gel, dissolve it in water
specified in 5. (2).
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(2) Concentration Concentration shall comply with the range of concentration
shown 1n Table 1 when it is tested according to 7.

7. Determination of concentration

7.1 In the case of sulfate ion standard solution (SO.% 1000)

7.1.1 Photometric titration

(1) Test condition Employ the volumeter calibrated with the method specified in
JIS K 0050, and make the temperature the same as that for sulfate ion sec-
ondary standard solution.

(2) Reagents Reagents shall be as follows.
(a) Water Follow 5. (2).

(b) Acetic acid (1+4) Prepare by adding 40 ml of water into 10 ml of acetic
acid specified in JIS K 8355.

(¢) Ethanol Specified in JIS K 8101.

(d) 12.5 mmol/l lead nitrate solution Dissolve 4.14 g of lead nitrate speci-
fied in JIS K 8563 in a little amount of water, transfer it into a 1000 ml
measuring flask, and dilute it with water up to the marked line.

(e) Ethanol (2+8) Add 80 ml of water into 20 ml of ethanol (99.5) specified
JIS K 8101.

(f) Hexamethylenetetramine solution Take 10 g of hexamethylenetetramine
specified in JIS K 8847, and dissolve it in 100 ml of water.

(g) Sodium hydroxide solution Take 2 g of sodium hydroxide specified in
JIS K 8576, and dissolve it in 100 ml of water.

(h) Xylenol orange solution Take 0.1 g of xylenol orange specified in JIS
K 9563, and dissolve it in 100 ml of water.

(i) 10 mmol// EDTA solution Dissolve 3.72 g of disodium dihydrogen
ethylenediaminetetraacetate dihydrate specified in JIS K 8107 in a little
amount of water, transfer it into a 1000 ml measuring flask, and add
water up to the marked line.

()  Sulfate ion secondary standard solution (1000 mgSQ,%/])

(3) Apparatus Apparatus shall be as follows.

(a) Automatic titrator Equipped with a filter (530 nm) for photometric
titration, and capable of detecting the end point, where solution turns
from bluish violet to yellow, when it is titrated by the method of photo-
metric titration.

(b) pH meter pH meter I type or II type specified in JIS Z 8802.

(4) Operation Operation shall be carried out in the following order.

(a) Take 10 ml of sulfate ion standard solution (SO, 1000) into a 100 ml
beaker using a transfer pipet, and add 1 ml of acetic acid (1+4) and 5 ml
of ethanol.

(b) Cover it with a watch glass, heat it at about 50°C, and add 20 ml of
12.5 mmol// lead nitrate solution. Then, heat it at about 50°C for 30 min.
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(c) Allow it to cool down to room temperature, and furthermore cool it with
ice.

(d) Filtrate it through filter paper of class 5 C, and receive the filtrate into a
200 ml tall beaker. Wash the filter paper and precipitate with 40 ml of
ice-cold ethanol (2+8), and join with the filtrate. Add water to make up
the volume to 100 ml.

(e) Add 10 ml of hexamethylenetetramine solution, then add bit by bit so-
dium hydroxide solution while stirring, and adjust its pH to 5.310.1 using
a pH meter.

(f) Add about 0.3 ml of xylenol orange solution, titrate it with 10 mmol//
EDTA solution using an automatic titrator, and find the end point.

(g) Take 10 ml of sulfate ion secondary standard solution (1 mgSO,>/ml) into
a 100 ml] beaker with a transfer pipet, and add 1 ml of acetic acid (1+4)
and 5 ml of ethanol. Thereafter, carry out the procedures from (b) to (f)
successively.

(h) In terms of a blank test, take 10 ml of water specified in 5. (2) into a
100 ml beaker with a transfer pipet, and add 1 ml of acetic acid (1+4)
and 5 ml of ethanol. Thereafter, carry out the procedures from (b) to (f)
successively.

(i) Carry out the procedures from (a) to (h), 3 times.

() Average 3 volumes of 10 mmol// EDTA solution consumed for the titra-
tion of sulfate ion secondary standard solution (1000 mgSO,2/[) performed
3 times.

(k) Average 3 volumes of 10 mmol// EDTA solution consumed for the blank
test performed 3 times.

() Obtain the concentration of sulfate ion standard solution (SO, 1000)
according to (5) (a).

(m) Confirm that the ratio of discrepancy, between the average of 3 measured
concentration values of sulfate ion standard solution (SO,% 1000) and
respectively measured concentration, to the average falls within 0.5 %.

When it does not become within +0.5 %, the test result shall be
judged invalid.

(5) Calculation Calculation shall be as follows.
(a) The concentration of sulfate ion standard solution (SO, 1000) shall be
calculated according to the following formula.
= A-B;
C = Co X A Bl

where, C : concentration of sulfate ion standard solution

(S04 1000) (mgSO,2/l)

C, : concentration of sulfate ion secondary standard
solution (1000 mgSO,*/l) (mgS0,>/I)

A : average of 3 volumes of 10 mmol/l EDTA solution
consumed at 3 times titrations of blank test (ml)
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