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JAPANESE INDUSTRIAL STANDARD JIS K 0033 : 1997

Reference materials— Standard solution Phosphate ion

1 Scope This Japanese Industrial Standard specifies phosphate ion standard solution to be
used for the reference of chemical analysis.

Remarks 1 Normative references to this Standard are listed in Attached Table 1.

2 The unit dm’, used in this Standard, equals to /, cm’ to ml, and mm’ to p1.

2 General matters The general matters which are commonly used in this Standard
conform to JIS K 0050, JIS K 0113, JIS K 0115, JIS K 0127, and JIS K 8001.

3 Definitions For the purposes of this Standard, the definitions given in JIS K 0050, JIS
K 0211, and JIS K 0215, and the following definitions apply.

(1) reference potassium dihydrogenphosphate Potassium dihydrogenphosphate whose
purity has been certified by the government or the public inspection organization under
the supervision and direction of the government.

(2) phosphate ion primary standard solution The standard solution which has been
prepared, using reference potassium dihydrogenphosphate, by the government or the
public inspection organization under the supervision and direction of the government,
according to separately decided preparation method.

(3) phosphate ion secondary standard solution The standard solution which has been
prepared, using potassium dihydrogenphosphate with 99.8 % or more purity, according
to 6 (1), and whose concentration has been certified by the government or the public
inspection organization under the supervision and direction of the government, using
phosphate ion primary standard solution.

4 Classification Classification shall be as shown in Table 1.

Table 1 Classification

Class (symbol) | Concentration range (mgPO.’ /dm’) Remarks
PO~ 1000 980 to | 020 Expressed concentration shall
POS 100 08 o 102 be in the concentration range

shown in left column, and be

PO 10 9.0 to 110 concentration determined in 7.

5 Materials Materials shall be as follows.

(1) Potassium dihydrogenphosphate For pH standard solution, specified in JIS K 9007,
or that specified by ISO.

(2) Water Class A2 or superior in quality specified in 3 of JIS K 0557.

6 Preparation method and concentration Preparation method and concentration shall be
as follows.
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(1) Preparation method Dry potassium dihydrogenphosphate specified in 5 (1) at 110 °C
for about 3 hours, allow it to cool in a desiccator containing silica gel, and then dissolve
in water.

(2) Concentration The concentration shall conform to the concentration range shown in
Table 1 when being tested according to 7.

7 Determination method of concentration

7.1 Test condition Calibrate the volumeter used for tests according to the method
specified in JIS K 0050. Make the same the temperature condition for both sampling and
dilution of phosphate ion standard solution and phosphate ion secondary standard solution to
be used for test, and make also the same the temperature condition inside the laboratory
during test.

7.2 Phosphate ion standard solution (POs” 1000) In order to determine the concen-
tration of phosphate ion standard solution (PO’ 1000), employ silver nitrate titrimetry or ion
chromatography.

7.2.1 Silver nitrate titrimetry Determine the concentration of phosphate ion standard
-solution (PO,”" 1000) with potentiometric titrimetry that uses silver nitrate as titrant.

(1) Reagents Reagents shall be as follows.

(a) Water Follow 5 (2).

(b) 20 mmol/dm’ silver nitrate solution Weigh 3.40 g of silver nitrate specified in JIS
K 8550, dissolve it in water, transfer it into a 1 000 cm’ measuring flask, and add
water up to the marked line.

(c) Sodium tetraborate solution Take 3.8 g of sodium tetraborate decahydrate speci-
fied in JIS K 8866, and dissolve it in 1 000 cm’ of water.

(d) Phosphate ion secondary standard solution (1 000 mgPO,’ /dm’)
(2) Apparatus Apparatus shall be as follows.

(a) Potentiometric automatic titration apparatus With the smallest scale of 1 mV,
and having high input resistance (>10" Q ).

(b) Indicator electrode Platinum electrode.

(c) Reference electrode Silver—silver chloride electrode with double liquid junction
shall be used, and the liquid in outer jacket shall be potassium nitrate solution (3
mol/dm”).

(d) Magnetic stirrer
(3) Procedures Procedures shall be carried out as follows.

(a) Take phosphate ion standard solution (PO,’~ 1000) into a 200 cm’ beaker using a 10
cm’ transfer pipet, and add 20 cm’ of sodium tetraborate solution and 30 cm’ of water.
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(b) Immerse an indicator electrode and reference electrode in this liquid, and, while
stirring it with a magnetic stirrer moderately not to let bubbles touch the electrodes,
titrate it with 20 mmol/dm’ silver nitrate solution using a potentiometric automatic
titration apparatus, to find an end point.

(¢) Take phosphate ion secondary standard solution (1 000 mgPO.’ /dm®) into a 200 cm’
beaker using a 10 cm’ transfer pipet, and add 20 cm’ of sodium tetraborate solution
and 30 cm’ of water.

(d) Carry out the same procedure as that in (b).
(e) Separately carry out a blank test, and correct the quantity of titrant.
(f) Carry out three times the procedures from (a) to (e).

(g) Average the three volumes of 20 mmol/dm’ silver nitrate solution which were needed
for the titration of phosphate ion secondary standard solution (1 000 mgPQ,”/dm”),
and confirm that the discrepancy, between the averaged value and each volume of
titrant, respectively falls within +0.5 % of the average. When it does not fall within
T 0.5 %, repeat three times the procedures from (¢) to (e).

(h) According to (4) (a), obtain the concentration of phosphate ion standard solution
(POS” 1000).

(i) Confirm that the discrepancy, between the average of three measured concentrations
of phosphate ion standard solution (PO,~ 1000) and each measured value of concen-
tration, respectively falls within = 0.5 % of the average.

When it does not fall within +0.5 %, make the test results invalid, and repeat the
test procedures from (a).

(4) Calculation Calculation shall be as follows.

(a) Calculate the concentration of phosphate ion standard solution (PO,” 1000) according
to the following formula.

v,

C=C°X—

v,

where, C: concentration of phosphate ion standard solution (PO, 1000)
(mgPO,’ /dm’)
C,: concentration of phosphate ion secondary standard solution (1 000
mgPO.’ /dm®*) (mgPO,’ /dm’)

v,: average of three volumes of 20 mmol/dm’ silver nitrate solution
which were needed for titration of phosphate ion secondary
. standard solution (1 000 mgPO.’ /dm’) (cm®)

v,: volume of 20 mmol/dm’ silver nitrate solution which was needed
for titration of phosphate ion standard solution (PO,’~ 1000) (cm”)

(b) Calculate the average value of three concentrations obtained at (a), and round it off to
the number of figures shown in Table 1 according to JIS Z 8401.

7.2.2 Ion chromatography Determine the concentration of phosphate ion standard solu-
tion (PO,"" 1000) using ion chromatography.
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(1) Reagents Reagents shall be as follows.

(a) Water Follow 5(2).

(b) Eluent Eluent differs depending on the type of apparatus and type of anion ex-
changer packed in a separation column, therefore confirm beforehand the condition of
chromatogram, and choose ‘the one with superior separation after trial in which the
type or concentration of eluent is changed.

Remarks: Making reference to the instruction manual of a‘pparatus' and separation
column, set up the type and concentration of eluent.

The type and preparation method of eluent are exemplified as follows.

In case of using suppressor, adopt A solution or B solution, and in case
of no suppressor, adopt C solution, D solution, or E solution.

A solution Dissolve 0.318 g of sodium carbonate specified in JIS K 8625 in water
to make total 1 000 cm®. This solution contains sodium carbonate of 3.0
mmol/dm’.

B solution Dissolve 0.143 g of sodium hydrogen carbonate specified in JIS K 8622
and 0.191 g of sodium carbonate specified in JIS K 8625 in water to
make total 1 000 cm’. This solution contains sodium hydrogen carbonate
of 1.7 mmol/dm’ and sodium carbonate of 1.8 mmol/dm’.

C solution Dissolve 0.31 g of potassium gluconate, 0.50 g of sodium tetraborate
decahydrate specified in JIS K 8866, 1.86 g of boric acid specified in
JIS K 8863, 115 cm’ of acetonitrile specified in JIS K 8032, and 4 cm’
of glycerol specified in JIS K 8295 in water to make total 1 000cm’.
This solution contains potassium gluconate of 1.3 mmol/dm’, sodium
tetraborate of 1.3 mmol/dm’, boric acid of 30 mmol/dm’, acetonitrile of
100 g/dm’, and glycerol of 5 g/dm’.

D solution Dissolve 1.105 g of p-hydroxybenzoic acid and 0.670 g of 2-[bis (2-hy-
droxyethyl) amino]-2-hydroxymethyl-1, 3-propanediol (bis-tris) in water
to make total 1 000 cm’. This solution contains p-hydroxybenzoic acid of
8.0 mmol/dm’ and 2-[bis (2-hydroxyethyl) amino]-2-hydroxymethyl-1,
3-propanediol of 3.2 mmol/dm’.

E solution Dissolve 0.382 g of phthalic acid and 0.303 g of 2-amino-2-hydroxy-
methyl-1, 3-propanediol specified in JIS K 9704 in water to make total
1000 cm’. This solution contains phthalic acid of 2.3 mmol/dm’ and
2-amino-2-hydroxymethyl-1, 3-propanediol of 2.5 mmol/dm’.

(c) Regenerant Regenerant is serviceable when suppressor is adopted, and differs ‘
depending on the type of eluent and suppressor. Confirm the condition of base line
owing to changing the type and concentration of regenerant, and choose the one
showing stable base line and superior peak sensitivity.

Remarks: Making reference to the instruction manual of apparatus and suppressor, set
‘up the type and concentration of regenerant. The type and preparation
method of regenerant are exemplified as follows.
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