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as Annex 2, intending conformance with International Standard.
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JAPANESE INDUSTRIAL STANDARD JIS M 8228 : 1997

Iron ores — Methods for
determination of zinc content

Introduction Annex 1 of this Standard is JIS specified by revising the EDTA
titrimetric method in JIS M 8228:1983. Annex 2 is JIS prepared based on the
provisions on zinc of ISO 8753, Iron ores — Determination of lead and/or zinc
content — Flame atomic adsorption spectrometric method, published in 1987 without
modifying the technical content and the structure of the Standard.

1 Scope This Japanese Industrial Standard specifies the methods for determination
of zinc content in iron ores.

2 Normative references The following standards contain provisions which,
through reference in this Standard, constitute provisions of this Standard. The most
recent editions of the standards indicated below shall be applied.

JIS K 8001 General rule for test methods of reagents

JIS M 8202 Iron ores — General rules for chemical analysis

3 General matters General matters common to the determinatio‘n methods shall
be as specified in JIS M 8202.

4 Determination methods The determination method for zinc content shall
conform to either of the following methods.

a) Coexistent element separation disodium dihydrogen ethylenediamine-
tetraacetate (disodium EDTA) titrimetric method This method is applied
to the sample of 0.2 % (m/m) or over up to and including 30 % (m/m) zinc content,
which is as described in Annex 1.

b) Flame atomic absorption spectrometric method [identical with Interna-
tional Standard (ISO 8753)] This method is applied to the sample of 0.001
% (m/m) or over up to and including 0.5 % (m/m) zinc content, which is as
described in Annex 2.
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Annex 1 (normative) Coexistent element separation disodium
EDTA titrimetric method

1 Summary Decompose a sample with hydrochloric acid and nitric acid. After
drying up, dissolve it with hydrochloric acid, and filter. After treating the residue
with hydrofluoric acid, fuse it with potassium disulfate, and combine it with the
filtrate. Carry out white fume treatment with sulfuric acid, filter the precipitate of
lead sulfate or the like, and further separate by precipitating iron, manganese, etc.
with aqueous ammonia, and ammonium peroxodisulfate. Thereafter, regulate pH,
mask copper and aluminum with sodium thiosulfate and ammonium fluoride, and
titrate with disodium EDTA standard solution by using Xylenol Orange as indicator.

2 Reagents The reagents shall be as follows.

a) Hydrochloric acid

b) Hydrochloric acid (1+1, 1+100)

¢) Nitric acid

d) Hydrofluoric acid

e) Sulfuric acid (1+1, 1+10)

f) Aqueous ammonia (1+1)

g) Ammonium chloride

h) Potassium disulfate

i) Ammonium peroxodisulfate

j) Ammonium fluoride solution (50 g/l)

k) Buffer solution Dissolve 250 g of ammonium acetate in water, dilute the
amount of solution to 1 000 ml with water, add about 25 ml of acetic acid thereto,
and adjust pH at 5.5. '

1) Sodium thiosulfate solution Dissolve 100 g sodium thiosulfate pentahydrate
-in water, and dilute the amount of solution to 1 000 ml with water.

m) Dimethylglyoxime ethanol solution Dissolve 1 g of dimethylglyoxime in 100
ml of ethanol (95). If insoluble matter remains, filter it.

n) 0.01 mol disodium EDTA standard solution The preparation, reservation,
and standardization method of this solution shall be in accordance with 4.5 (3.3)
of JIS K 8001.

o) p-nitrophenol solution (2 gﬂ)
p) Xylenol Orange solution Dissolve 0.1 g of Xylenol Orange in 100 ml of water.
If insoluble matter remains, filter it.

3 Weighing out amount of sample The weighing out amount of a sample shall
be as specified in Annex 1 Table 1.
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Annex 1 Table 1 Weighing out amount of sample

Zinc content Weighing out amount of sample
% (mim) g
0.2 or over to and exel. 2 2.0
2 or over to and excl. 5 1.0
5 or over to and excl. 10 0.50
10 or over up to and incl. 30 0.20

4 Operation

4.1 Preparation of sample solution Prepare sample solution according to the
following procedure.

a) Weigh out a sample, transfer it into a beaker (300 ml), cover it with a watch
glass, and add 30 ml of hydrochloric acid. Place the beaker at the beginning on
low temperature part (60 “C to 100 °C) near the edge of the hot plate. After
holding for about 1 h, further transfer it to a high temperature part, and
decompose by heating just before boiling for about 10 min. Then, oxidize iron or
the like by adding 5 ml of nitric acid, and further continue to heat to almost
drying up. After standing to cool, add 30 ml of hydrochloric acid (1+1), dissolve
salts by heating, filter it into a beaker (300 ml) by using filter paper (class 5B)
and a small amount of filter pulp, and wash the filter paper and residue 3 times
to 4 times with warm hydrochloric acid (1+100) heated to about 40 °C to 60 °C
and then 3 times to 4 times with warm water. Reserve the combined filtrate and

washings as main solution. Further, reserve the beaker used for the decomposition
of the sample also.

b) Transfer insoluble residue (!) together with the filter paper into a platinum
crucible (No. 30). After drying, incinerate by ignition, and make it stand to cool.
Moisten the ignition residue with sulfuric acid (1+1), add 5 ml of hydrofluoric
acid, and vaporize silicon dioxide and sulfuric acid by heating gently. After
standing to cool, add about 2 g of potassium disulfate thereto, cover it, initially
heat slowly, and then gradually raise temperature. After heating it to a dark red
heat state, and fuse it. After standing to cool, put the platinum crucible into the
beaker reserved in a), add about 30 ml of warm water and dissolve the melt by
heating. Wash the platinum crucible with water, take it out, and combine the
solution with the main solution reserved in a).

Note (!) When a great quantity of carbon is contained, after drying with a
porcelain crucible (30 ml), incinerate it by ignition. Transfer the
ignition residue into the platinum crucible (No. 30), and carry out
hydrofluoric acid treatment and subsequent operations.

4.2 Separation of lead Add 20 ml of sulfuric acid (1+1) (?) to the sample solution
obtained in 4.1 and generate thick white fume of sulfuric acid by heating for about
10 min. After standing to cool, add about 100 ml of water (2), dissolve salts by
heating, and cool it to ordinary temperature. Filter it into a 250 ml one-mark
volumetric flask by using filter paper (class 5B). After washing 2 times to 3 times
with sulfuric acid (1+10) and 3 times to 4 times with water, dilute it to the marked
line with water. Discard the precipitate. Documents
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Note (2) When the weighing out amount of a sample is 2.0 g, 40 ml of sulfuric
acid (1+1) and about 200 ml of water are added.

4.3 Separation of manganese or the like Separation of manganese or the like
is carried out according to the following procedure.

a) Take aliquot of 50 ml from the sample solution obtained in 4.2, put it into a
beaker (300 ml), add 5 g of ammonium chloride and about 50 ml of water,
neutralize it by adding aqueous ammonia (1+1) stirring the solution, and further
add 20 ml in excess. Then, add 0.5 g of ammonium peroxodisulfate, and boil by
heating for 2 min. Filter the generated precipitate into an Erlenmeyer flask (500
ml) by using filter paper (class 5A), and wash 2 times to 3 times with warm
water. Reserve the filtrate and washings as main solution.

b) Transfer the precipitate into the original beaker by washing by spraying water,
add 10 ml of warm hydrochloric acid (1+1) heated to about 40 °C to 60 °C from
the upper part of the filter paper, and dissolve the precipitate stuck to the filter
paper and the precipitate in the beaker. Wash the filter paper 3 times to 4 times
with warm water, and reserve it. Dilute this solution to about 100 ml by adding
warm water, generate the precipitate again by operating according to the
procedure of adding ammonium chloride and subsequent to it, filter by using the
reserved filter paper, and wash 3 times to 4 times with warm water. Combine
the filtrate and washings with the main solution reserved in a).

4.4 Adjustment of pH Gently boil the solution obtained in 4.3 by heating,
decompose excess ammonium peroxodisulfate, and remove most of ammonia by
successively continuing to boil. After cooling to ordinary temperature, add 2 drops
to 3 drops of a p-nitrophenol solution as an indicator (%), and neutralize the solution
until its yellow turn to colorless by dropping hydrochloric acid (1+1). Add 15 ml
buffer solution [2 k)] thereto, and adjust pH to about 5.5

Note ) When the solution does not turn to yellow even by dropping p-
nitrophenol solution make the solution turn to yellow by dropping
aqueous ammonia (1+1).

4.5 Titration The titration shall be carried out in accordance with either of the
followings.

a) The sample containing no nickel

1) After adding 5 ml of sodium thiosulfate solution [2 1)] and 5 ml of ammonium
fluoride solution to the solution obtained in 4.4, dilute the amount of
solution to about 350 ml with water.

2) add 4 drops to 5 drops of Xylenol Orange solution [2 p)] as an indicator,
titrate it with 0.01 mol/! disodium EDTA standard solution [2 n)], and take
the point wherein the color of the solution changes from red to yellow with
the last one drop as the end point. ‘ : ‘

b) The sample containing nickel

1) After adding 5 ml of sodium thiosulfate solution [2 1)] to the solution
obtained in 4.4, add 10 ml of dimethylglyoxime ethanol solution {2 m)],

sufficiently mix by shaking, and precipitate nickel dimethylglyoximeDgig;&r t
ments


http://www.avadocuments.com/doc/jis-m-8228-1997
http://www.avadocuments.com/doc/jis-m-8228-1997

STD.JIS M 8228-ENGL 1997 MM 4933bL08 0551453 T2T WA

5
M 8228 : 1997

it into an Erlenmeyer flask (500 ml) by using filter paper (class 5A), and
wash it 3 times to 4 times with water. Then, add ubout 5 ml of ammonium

fluoride solution, and dilute the amount of solution to about 350 ml with
water.

2) Operate according to a) 2).

5 Blank test Carry out the same operation as that for a sample parallel to the
sample according to the procedure of 4.1 to 4.5 without using the sample.

6 Calculation The calculation shall be carried out as follows.

a) Calculation of zinc content Calculate the zinc content in the sample from the
titre obtained in 4.5 and 5.

_ (Vi-V2)x0.000 6539

Zn B

100

where, Zn : zinc content in sample [% (m/m)]

V1 : used amount of 0.01 mol/l disodium EDTA standard
solution in titration of aliquot sample solution (ml)

V: : used amount of 0.01 mol// disodium EDTA standard
solution in titration of aliquot blank test solution
(ml)

m : weighed out amount of sample (g)

B : aliquot ratio.of sample solution and blank test
solution

b) Calculation of zinc oxide content Calculate the zinc oxide content in the
sample from the zinc content according to the following formula.

Zn0=1.244 TxZn

where, ZnO : zinc oxide content in sample [% (m/m)]

Zn : the same as in a)
7 Tolerances The tolerances shall be as specified in.Annex 1 Table 2.

Annex 1 Table 2 Tolerances
Unit: mm

Tolerance within-laboratory Tolerance between-laboratories
D (n) x [0.008 0x (zinc content) +0.014 4] 2.8x[0.018 5x (zinc content) +0.030 5]

when n=2, D(n)=2.8
n=3, D (n)=3.3
n=4, D (n)=3.6

Informative reference: Those tolerances are obtained by using the sample of 0.2
% (m/m) or over up to and including 21 % (m/m) zinc
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