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JAPANESE INDUSTRIAL STANDARD - JIS

Methgds for Determination M 8129-1981
of Cobalt in QOres

1. Scope

This Japanese Industrial Standard specifies the methods for determination of
cobalt in ores. However, this standard does not apply to the ores for which the

method for determination of cobalt is specified by other Japanese Industrial
‘ Standards.

2, General Matters

General matters cummc:-ﬁ to the methods for determination are in accordance
with JIS K 0050, JIS K 0113, JIS K 0115 and JIS K 0121.

3. Sampling and Treating of Analysis Sample

. 3.1 Samglmg and Preparation of Sample The sampling and preparation of
sample shall be in accordance with JIS M 8101 and JIS M 8083,

3.2 Weighing of Sample The weighing of sample shall be as follows:

(1) In weighing out sample, carefully, sufficiently mix the sample to
represent its average composition and confirm that it is free from
mixing with foreign matters,

{2) Dry the sample by putting it into the air bath regulated at 105 + 5°C,
take it out from the air bath at every two hours and let it stand to
cool to ordinary temperature in a desiccator. Repeat drying until the
loss on drying hecomes not more than 0.1 % per two hours. However,
the drying conditions (temperature, time, etc.) of the sample easy to
be deteriorated hecause of containing sulfides or the like shall be as
agreed between the parties concerned.

Applicable Standards:
J1S K 0050-General Rules for Chemical Analysis

JI5 K 0113-General Rules for Methods of Potentiometric, Amperometric,
and Coulometric .Titrations

JIS K 0115-General Rules for Absorptiometric Analyéis

JIS K 0121-General Rules fﬂl‘ Atomic Absorption Spectrnchemlcal
Analysis

JIS M 8083-Methods for Sampling of Non-Ferrous Flnt:atmn
Concentrates in Bulk

JIS M 8101-Methods for Sampling of Metal Bearing Ores of Copper,
Lead, Zinc, Tin, Gold, Silver and Other

JIS Z 8401-Rules for Rounding off of Numerical Values
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(3) For weighing out the sample, weigh out specified amount of sample to
the nearest 1 mg by using, as a rule, a chemical balance.

4, Representation of Analysis Value and Cautions on Operation

4.1 Representation of Analysis Value The representation of an analysis value
shall be as follows:

(1) The analysis value shall be expressed in percentage and rounded off to
three places of decimals in accordance with JIS Z 8401.

(2) The analysis shall be repeated two times in the same laboratory. If
their difference is less than the tolerance in the same laboratory
(hereinafter, referred to as folerance), the average vaiue shall be
obtained and rounded off to two places of decimals in accordance with
JIS Z 8401 to be the report value.

(3)  If the difference of the analysis values obtained by repeated two times
exceeds the tolerance, the analysis shall be repeated two times again.

{4) The tolerance shall be in accordance with Table 1,

Table 1. Tolerances #*

Unit: %

Within the same

Determination method Classification laboratory
| (repetition)

«-nitroso-g-naphthol separation

tricobalt tetraoxide gravimetric 0.5 to 10.0 excl. 0.150
method

Ion-exchange separation 0.1 to 3 excl. 0.035

potentionmetric titration 3 to 7 excl 0.075

method to 20 excl. 0.150

| 0.01 to 0.05 excl. 0.005

Nitroso R salt absorptiometry 0.05 to 0.2 excl. 0.010

0.2 to 0.5 excl 0.020

0.01 to 0.05 excl. 0.005

Atomic absorption method 0.05 to 0.2 excl. 0.010

0.2 to 1.0 excl, 0.020

Note * When two analysis values extend over two classes, the tolerance of a
class corresponding to the average value of the two analysis values
shall be applied.
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4.2 Cautions on Analyms Operatmn Cautions on analysis operation shall be
as follows:

(1) In chemical analysis, a blank test shall be carried out through all the
operation and the measured value be corrected.

(2) For the flame in atomic absorption method, that of air to acetylene
shall be used, However, if the conformance to the accuracy and the

precision have been confirmed, the flame of air to hydrogen and others
may be used.

b. Methods for Determination

5.1 Classification of Methods The methods for determination of cobalt in ores
shall be in accordance with either one of the fﬂllnwing methods:

(1) a-Nitroso- B-Naphthol Separation Tricobalt Tetraoxide Gravimetric
Method This method shall be applied to the sample of 0.5 % and
over to 10 % excl, in cobalt content.

(2)  Ion-Exchange Separation Potentiometric Titration Method This

method shall be applied to the sample of 0.1 % and over to 20 % excl,
in cobalt content.

(3) Nitroso R Salt Absor tmmetry This method shall be applied to the
sample of 0.01 % and over to 0.5 % excl. in cobalt content.,

(4) Atomic_Absorption Method This method shall be applied to the sample
of 0.0 % and over to | % excl. in cobalt content.

5.2 a-Nitroso-f-Naphthol Separatiﬂn Tricobalt Tetraoxide Gravimetric Method

5.2.1 Purport After decomposing sample with nitric acid and
hydrochloric acid, add sulfuric acid and generate white fume of sulfuric acid by

heating, Dissolve soluble salts by adding hydrochloric acid, precipitate copper,
arsenic, etc. by passing hydrogen sulfide gas and filter them. Disperse hydrogen
sulfide gas by boiling the filtrate and oxidize iron or the like with nitric acid.
Thereafter, slightly acidify the solution with aqueous ammonia and hydrochloric
acid, precipitate iron or the like by adding emulsified zinc oxide and filter the
solution. After acidify the fiitrate with hydrochloric acid, precipitate cobalt by
adding «-nitroso-g-naphthol solution, filter, dry and incinerate it. Thereafter,
measure its mass as tricobalt tetraoxide.

5.2.2  Reagents = The reagents shall be as follows:

{1) Hydrochloric acid

(2) I—Iydmchlﬂric acid (1 + 1)
(3) Nitric acid

(4) Hydrobromic acid

(5) | Hydroflugric acid
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(6)
{(7)
(8)
(9)
(10)

(11)

(12)

(13)

(14)

5.2.3
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Sulfuric acid (1 + 1}

Nitric sulfuric mixed acid (water 4 + nitric acid 4 + sulfuric acid 2)
Aqueocus ammenia (1 + 1)

Bromine

Hydrogen sulfide

Hydrochloric acid washing liquid Hydrochloric acid (1 + 20) is
saturated by hydrogen sulfide. .

Emulsified zinc oxide solution About 300 ml water is joined with
about 50 g zinc oxide and sufficiently mixed by shaking.

e-nitroso-g-naphthol solution 1 g a-nitroso-$-naphthol is dissclved
with 25 ml acetic acid by heating, added by 25 ml water, stood still
for about one hour and thereafter, filtered by using a dry filter
paper. This solution is prepared at each service.

Methyl Orange solution 0.1 g Methyl Orange is dissolved with 100
ml warm water, cooled and thereafter, filtered.

Weighing Out Amount of Sample Sample shall be weighed out in

accordance with Table 2 according to the content of cobalt ().

0.2.4

Table 2

il

Weighing out amount
of sample g

Cobalt content %

0.5 to 3 excl. 0.5 to 2
3 to 10 excl. 0.25 to 0.5
Operation Carry out the determination operation in accordance

with the following procedures:

(1)

(2)

Weigh out sample, {ransfer it into a beaker (200 to 300 ml), cover
it with a watch glass, add 10 to 20 m! nitric acid and decompose it
by quietly heating (2}, After completing the violent reaction, add
10 to 20 ml hydrochloric acid and decompose it by heating
successively (?). Then, add 10 to 20 ml sulfuric acid (1 + 1} and
sufficiently generate white fume of sulfuric acid by heating (*).

After standing to cool, add about 50 ml water and 15 to 20 ml
hydrochloric acid and dissclve soluble salts by heating, Thereafter,
filter the solution by using a filter paper (class 5 B) and sufficiently
wash it with warm water (5).
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