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JAPANESE INDUSTRIAL STANDARD

Titanium dioxide for chemical fiber
TiO, FW: 79.88

1. Scope
chemical fiber.

JIS

K 1409-1994

This Japanese Industrial Standard specifies titanium dioxide for

Remarks 1. The standards cited in this Standard are listed in Attached

Table 1.

2. The units and numerical values given in {

} in this Standard

are based on the traditional units, and appended for informative

reference.

2. Classification

Classification shall be as follows.

(1) Class 1 Water-dispersion type
(2) Class 2 Water-aggregation type
3. Quality The quality, when it is tested in accordance with 5., shall conform

to the requirements in Table 1.

Table 1. Quality

Item Classification
Class 1 Class 2

Titanium dioxide (TiOy) % 98.0 min. 97.5 min.
pH value 6.0 to 8.0 6.0 to 8.0
Iron (Fe) % 0.005 max. 0.005 max.
Calcium (Ca) % 0.01 max. 0.2 max.
Water content % 0.5 max. 0.5 max.
Ignition loss % 0.3 max. 0.3 max.
Insoluble by sulfuric acid % 0.3 max. 0.3 max.
Residue on sieve % 0.03 max. 0.03 max.
Number of coarse grains (number of grains 10 max. 10 max.
with major diameter of 5 um or longer)
Whiteness % 96 min. 96 min.
Tinting strength Value of tinting | Value of tinting

strength by strength by

evaluation evaluation

sample+50 samplet50
Degree of in-water dispersion % 90 min. —
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4., Sampling method

(1) Preparation of lot Lot shall be the material produced under the same
condition, and consist of titanium dioxide for chemical fiber with definite
amount which is regarded as with the same quality.

(2) Operation Choose at random 2 containers(!) from the paper-made
container or the like at every lot, take out the specified quantity more than
twice of the required for test from possible center part of each container, and
then mix them sufficiently to prepare sample.

Note(!) The number of containers to be chosen may follow the agreement
between the parties concerned.

(3) Reduction Reduction shall be carried out on the mixed sample in
accordance with a conically quartering method or the like to get twice
quantity of the required for test.

(4) Storing Store the sample in a sample container capable of preventing

light and moisture after tight stoppering, and record the name of sample,
date of sampling, lot number, and other needed items.

5. Test method

5.1 General matters The general matters, applicable commonly to the tests,
shall follow JIS K 0050.

5.2 Rounding-off of numerical values Follow JIS Z 8401.

5.3 Titanium dioxide (TiOy)

5.3.1 Summary Add sulfuric acid and ammonium sulfate into sample, heat
them to dissolve it, allow it to cool, add water and hydrochloric acid, add metal
aluminum to reduce titanium, allow it to cool, add potassium thiocyanate solution
as indicator, and titrate it with ammonium iron (III) sulfate solution to determine
titanium dioxide.

5.3.2 Apparatus Apparatus shall be as follows.

(1) Thermostatic dryer = Capable of controlling at 105+2°C.

(2) Reducing apparatus  Its example is shown in Fig. 1.
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Fig. 1. Example of reducing apparatus

A : Wide-mouthed bottle [Sodium
hydrogencarbonate solution
(saturated)]

: Erlenmeyer flask 500 ml
: U-tube

: Rubber stopper

: Metal aluminum

BoOaQ%

5.3.3 Reagents Reagents shall be as follows.
(1) Sulfuric acid Specified in JIS K 8951.

(2) Ammonium sulfate  Specified in JIS K 8960.

(3) Hydrochloric acid Guaranteed reagent specified in JIS K 8180.

(4) Metal aluminum  Prepare aluminum wire or rod type with No. 1200 of
alloy number specified in JIS H 4040, cut it to make one piece about 3 g,
and wash with hydrochloric acid (1+5) prepared by using hydrochloric acid
specified in (3), prior to employing.

(5) Sodium hydrogencarbonate solution (saturated) Solution prepared using
sodium hydrogencarbonate specified in JIS K 8622.

Informative reference: The solubility of sodium hydrogencarbonate is 9.6 g
per 100 g water at 20°C.

(6) Potassium thiocyanate solution (saturated)  Solution prepared using
potassium thiocyanate specified in JIS K 9001.

Informative reference: The solubility of potassium thiocyanate is 217 g per
100 g water at 20°C.

(7) 0.1 mol/l ammonium iron (IIT) sulfate solution The preparation and
standardization of 0.1 mol/l ammonium iron (IIT) sulfate solution shall be as
follows.

Preparation Dissolve 49 g of ammeonium iron (III) sulfate 12-water,
specified in JIS K 8982, in about 300 ml water containing 10 ml hydrochloric
acid (1+1) which has been prepared using hydrochloric acid specified in (3),
transfer it into a 1000 ml measuring flask, and add water up to the marked
line.
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Standardization Take 25 ml of prepared ammonium iron (III) sulfate
solution into a 250 ml iodine flask or a 250 ml Erlenmeyer flask with a
ground stopper using a transfer pipet, add 35 ml of water and 3 ml of
hydrochloric acid (1+1), add 3 g of potassium iodide specified in JIS K 8913,
immediately stopper it, shake it gently, and allow it to stand in dark place
for 10 min. Titrate isolated iodine with 0.1 mol// sodium thiosulfate
solution, make its color faint yellow, add either 10 ml of sodium acetate
solution (250 g/l) which has been prepared using sodium acetate (anhydrous)
specified in JIS K 8372 or 10 ml of ammonium acetate solution (250 g/[)
which has been prepared using ammonium acetate specified in JIS K 8359,
add 3 ml of starch solution as indicator, and titrate on it to find an end
point when blue color by iodine starch disappears. Separately, carry out a
blank test under the same condition, and calculate the factor of 0.1 mol/]
ammonium iron (IIT) sulfate solution according to the following formula.

f= (a2—5a) < f

where, f : factor of 0.1 mol// ammonium iron (III) sulfate solution

a : quantity of 0.1 mol/l sodium thiosulfate solution needed for
titration (ml)

e’ : quantity of 0.1 mol// sodium thiosulfate solution needed for
blank test (ml)

25 : quantity of 0.1 mol// ammonium iron (IIT) sulfate solution
(ml)

f ' : factor of 0.1 mol/l sodium thiosulfate solution
Remarks 1. 0.1 mol/l sodium thiosulfate solution The preparation and

standardization of 0.1 mol/l sodium thiosulfate solution shall
be as follows.

Preparation Dissolve 26 g of sodium thiosulfate penta-
hydrate specified in JIS K 8637 and 0.2 g of sodium carbonate
specified in JIS K 8625 in 1000 ml of carbon dioxide-free water
specified in 3.6(3) of JIS K 8001.

Add 10 ml of 3-methyl-1-butanol specified in JIS K 8051
thereto, stopper it, shake sufficiently, and allow it to stand for
2 days.

Standardization Take 25 ml of 1/60 mol/l potassium iodate
solution into a 250 ml iodine flask or a 250 ml Erlenmeyer
flask with a ground stopper using a transfer pipet, add 20 ml
of water, add 3 g of potassium iodide specified in JIS K 8913
and 5 ml of hydrochloric acid (2+1) which has been prepared
using hydrochloric acid of (3), immediately stopper it, shake
gently, and allow it to stand in dark place for 5 min. Titrate
isolated iodine with 0.1 mol/! sodium thiosulfate solution,
make its color faint yellow, add 3 ml of starch solution as
indicator, and find an end point when blue color by iodine
starch disappears.
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Separately, carry out a blank test under the same condition,
and calculate the factor of 0.1 mol/l sodium thiosulfate solution
according to the following formula.

25
f’— b_b'

where, f : factor of 0.1 mol/l sodium thiosulfate solution

25 : quantity of 1/60 mol/l potassium iodate solution
(ml)

b : quantity of 0.1 mol/l sodium thiosulfate
solution needed for titration (ml)

b’ : quantity of 0.1 mol/l sodium thiosulfate
solution needed for blank test (ml)

2. 1/60 mol/l potassium iodate solution Heat potassium iodate
specified in JIS K 8005 at 130°C for about 2 h, allow it to cool
in a desiccator with silica gel for drying agent, weigh its
0.8917 g (in case of 100% purity), dissolve it in water, transfer
it into a 250 ml measuring flask, and add water up to the
marked line.

3. Starch solution  Add 1 g of starch (soluble) specified in
JIS K 8658 in about 10 ml of water, pour it into about 200 ml
of hot water while agitating it, boil for about 1 min, allow it to
cool and if necessary, filter it. Prepare this solution when it is
used.

5.3.4 Operation Operation shall be as follows.

(1) Dry sample for about 2 h in a thermostatic dryer kept at 105£2°C, weigh its
0.2 g to the nearest 0.1 mg, and transfer it into a 500 m] Erlenmeyer flask.

(2) Add a little amount of water, shake it to make it milky condition, add 30 ml
of sulfuric acid and 12 g of ammonium sulfate, and heat at first gently,
finally strong to dissolve it.

(3) After cooling, add 120 ml of water and 40 ml of hydrochloric acid, and shake
sufficiently to dissolve it.

(4) Add 3 g of metal aluminum, immediately insert a U-tube with a rubber
stopper, insert its other end into a wide-mouthed bottle in which sodium
hydrogencarbonate solution (saturated) has been put, and make hydrogen
gas evolve.

(5) After the solution becomes transparent violet owing to completely dissolving
of metal aluminum, allow it to stand for a while, and cool it to get 50°C or
lower using running water(2).

Note(2) At this time, sodium hydrogencarbonate solution flows backward in

the Erlenmeyer flask, and this flowing will be stopped owing to the
generation of carbon dioxide.
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(6) Disconnect the U-tube with a rubber stopper, add 3 ml of potassium
thiocyanate solution (saturated) as indicator, immediately titrate it with 0.1
mol/l ammonium iron (III) sulfate solution, and make it an end point when
faint brown color of the liquid lasts for about 30 s.

5.3.5 Calculation Titanium dioxide shall be calculated as follows.

0.007988 xd x f

C-= é

x 100

where, C : titanium dioxide (%)

0.007988 : amount of titanium dioxide equivalent to 1 ml of 0.1
mol/l ammonium iron (III) sulfate solution (g)

d : quantity of 0.1 mol/l ammonium iron (III) sulfate
solution needed for titation (ml)

f : factor of 0.1 mol/l ammonium iron (ITI) sulfate solution

S : mass of sample (g)
5.4 pH value

5.4.1 Summary  Add water in sample and boil it, allow it to cool, and measure
pH value of supernatant or suspension using a pH meter.

5.4.2 Apparatus Apparatus shall be as follows.
(1) pH meter Type I or Type II of pH meter specified in 4.2 of JIS Z 8802.

(2) Glass electrode for ordinary temperature Specified in 3. of JIS Z 8805.

5.4.3 Reagent  Reagent shall be as follows.

(1) Carbon dioxide-free water  Specified in 3.6(3) of JIS K 8001.

5.4.4 Operation Operation shall be as follows.

(1) Weigh 5.0 g of sample to the nearest 0.1 g, and put it into a 300 ml
Erlenmeyer flask (grade 1 of hard glass).

(2) Add 100 ml of carbon dioxide-free water, and boil it for 5 min.

(3) Complement its evaporating loss with carbon dioxide-free water and allow it
to cool after stoppering.

(4) According to 7. of JIS Z 8802, measure pH value of supernatant or
suspension using a pH meter.

5.5 Iron (Fe)
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