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INTERNATIONAL STANDARD

1SO 6331-1983 (E)

Chromium ores and concentrates — Determination
of chromium content — Titrimetric method

1 Sco;]: and field of application

This Internfational Standard specifies a titrimetric method for
the deternjination of the chromium content of chromium ores
and concentrates having a chromium content greater than
7 % (m/mj.

This Internptional Standard should be read in conjunction with
ISO 6629.

2 Reference

1SO 6629, |Chromium ores and concentrates — Methods of
chemical ahalysis — General instructions.

3 Prindiple

Decomposftion of a test portion by fusing with sodium per-
oxide. Leafhing the melt with water, acidifying with" sulfuric
acid and rgmoving the excess of hydrogen peroxide by boiling.

Oxidation pf chromium(lll) ions to chromate with ammonium
peroxodisylphate in the presence of silver nitrate as catalyst.

Titration of chromium(VI) with ammonium iron(ll) sulfate, the
end-point being obtained either visually, by adding an excess of
ammoniuny iron(ll) sulfate and~back-titrating with potassium
permangarjate, or directly\by-potentiometric titration.

4 Reagents

4.6 Manganeselll) sulfate, 100 g/ solati

bn.

Dissolve 100g of manganese(ll) sulfale heptahydrate

(MnS0Q4-7H,0) in 1| of water.

4.7 Manganesel(ll) sulfate, 1 g/| solution

Dilute 10 ml of the manganese(ll) sulfate so

with water.

4.8 Silver nitrate, 1 g/I solution.

To ensure greater stability of the silver nitra

pitric acid for each 1| of solution.

Store the solution in a brown glass bottle.

4.9 Ammonium peroxodisulfate, 250 g/

Prepare the solution immediately before use.

4.10 Sodium chloride, 50 g/! solution.

ution (4.6) to 11

te, add 0,5 ml of

solution.

Dissolve 50 g of sodium chloride in 1| of water.

4.11 Potassium permanganate, standarg

tion, ¢(1/5 KMnQ,4) = 0,1 mol/I.V

4.11.1 Preparation of the solution

Dissolve 32 g of potassium permanganate in
transfer to a 10 | brown glass bottle, add 9 |

allow to stand for 7 to 10 days. Transfer the

4.1 Sodium-peroxide-

4.2 Sulfuric acid, ¢ 1,84 g/ml.
4.3 Sulfuric acid, diluted 1 + 1.
4.4 Sulfuric acid, diluted 1 + 4.

4.5 Orthophosphoric acid, ¢ 1,70 g/ml.

volumetric solu-

000 ml of water,
bf water, mix and
solution, using a

he siphon pipe in

the bottle so that its end is 15 mm above the bottom). Alter-
natively, the solution can be filtered through calcined asbestos.

4.11.2 Standardization of the solution

Place 0,2 g of anhydrous sodium oxalate, previously dried at
105 to 110 °C, into a 250 ml conical flask and dissolve with
slight heating in 75 ml of water, add 15 ml of the sulfuric acid
solution (4.3) and heat to 70 to 80 °C. Titrate the solution thus

1) Hitherto expressed as ‘‘approximately 0,1 N standard volumetric solution”.
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obtained with the potassium permanganate solution (4.11.1) till
the pink coloration persists for 1 to 2 min.

The titre T of the potassium permanganate solution is given by

the equation

vV

where

m x 0,258 7

0,35635 is the conversion factor
dichromate to chromium.

from potassium

The titre of the ammonium sulfate solution is variable and shall
be checked in each series of determinations.

4.12.3 Calculation of the factor of ammonium iron(ll)
sulfate solution

Measure with a burette 20 ml of ammonium iron(ll) sulfate
solution into the blank test solution, previously titrated with the

T is the titre
grams of chror

pf the potassium permanganate solution, in
nium per millilitre of the solution;

m is the mass, in grams, of the test portion of sodium

oxalate;

V' is the volur]
solution used f

0,258 7 is thq
chromium.

4.12 Ammonium

solution, c[(NH,),

4.12.1 Preparat

Dissolve 39,56 g o

ne, in millilitres, of potassium permanganate
or the titration;

conversion factor from sodium oxalate to

iron(ll) sulfate, standard volumetric
Fe(S04),-6H,0] = 0,1 mol/I. 1)

on of the solution

ammonium iron(ll) sulfate hexahydrate in

200 ml of the sulfliric acid solution (4.4), filter off the solution

into a 1 000 ml on|
the mark and mix

e-mark volumetric flask, dilute with water to

4.12.2 Standardization of the solution

Place 0,2 g of potd
180 to 200 °C to ¢
200 ml of water, 4§
mix and allow to
beaker, switch on
the ammonium iro
mum peak deflect|

The titre T, of the
by the equation

m x 0,39

ssium dichromate, recrystallized-and dried at
bnstant mass, in a 600 ml beaker“dissolve in
dd 50 ml of the sulfuric acid“solution (4.4),
cool. Place the electrodes’ (5.1.1) into the
the magnetic stirrer-(5.4.2) and titrate with
In(Il) sulfate solution14.12.1), until the maxi-
on on the voltmeter (5.1.3) is observed.

ammonium jron(ll) sulfate solution is given

1

potassium permanganate solution (4.11). Then add 50 to 60 mi
of water and titrate again with the potassiumCperrmanganate
solution (4.11) till the slight pink coloration ‘peérsists for 1 to
2 min,

where

V' is the volume,.in millilitres, of potassium permanganate
solution (4.11) used for the titration;

V, is the‘yolume, in millilitres, of ammonium iron(il)
sulfate solution taken for the titration.

4.13-\"Potassium nitrite, 10 g/| solution.

4.14 Urea.

5 Apparatus

Ordinary laboratory apparatus and

5.1 Apparatus for potentiometric titratior

5.1.1 Pair of electrodes : indicator platinum eledtrode and
reference electrode of calomel or tungsten.

5.1.2 Magnetic stirrer.

Vv
where

T, s the titre

of the ammonium iron(ll) sulfate solution, in

grams of chromium per millilitre of the solution;

m is the mass, in grams, of the test portion of potassium

dichromate;

V' is the volume, in millilitres, of ammonium iron(ll) sulfate
solution used for the titration;

5.1.3 Miillivoltmeter, high impedance electronic type for pH
measurements is suitable for recording the potential deflection
at the equivalence point whilst titrating with the chosen in-
dicator/reference electrode system (5.1.1).

6 Procedure

6.1 Test portion

Weigh 0,5 g of the test sample.2)

1) Hitherto expressed as ‘‘approximately 0,1 N standard volumetric solution”.

2) International Standards dealing with the sampling of chromium ores are in preparation.
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6.2 Decomposition of the test portion

Transfer the test portion (6.1) to a corundum, nickel, or iron
crucible and add 3 to 4 g of the sodium peroxide (4.1). Mix the
contents of the crucible with a glass rod, cover the contents
with a layer of the sodium peroxide (1 to 2 g) and heat gently at
400 to 500 °C, then at 800 to 850 °C regularly mixing the con-
tents of the crucible and maintaining the temperature constant
until a homogenous mass is obtained (5 to 7 min).

Allow the crucible to cool, place it in a 600 ml beaker and leach

1ISO 6331-1983 (E)

6.3.2 Potentiometric titration

Add 60 mi of the sulfuric acid solution (4.4) to the beaker con-
taining the test solution, place the pair of electrodes (5.1.1) into
the beaker, switch on the magnetic stirrer (5.1.2) and titrate
with the ammonium iron(ll) sulfate solution until the maximum
peak deflection on the millivoltmeter (5.3.1) is observed. At the

end, the titration shall be carried out slowly.

NOTE — The volume of the reagent consumed corresponds to the

total content of chromium and vanadium.

the melt w[th TOU to 150 ml of hot water. Wash the crucible
with water | If particles of the melt stick to the walls of the cru-
cible, add 7|to 8 drops of the sulfuric acid solution (4.3) and 2 to
3 ml of water. After dissolution of the particles of the melt,
combine tHe solution thus obtained with the contents of the
beaker and|again wash the crucible with water.

Add the sfilfuric acid solution (4.3) until the precipitate of
hydroxides|dissolves, dilute the solution with water to 300 to
350 ml, add 10 ml of the sulfuric acid (4.2) and 5 m! of the or-
thophosphdric acid (4.5) and boil for 20 to 25 min to decom-
pose the main mass of hydrogen peroxide.

Filter to rgmove the insoluble residue through a rapid filter
paper or laysan wool, collecting the filtrate in an 800 ml beaker.
Wash the filter with residue 6 to 8 times with hot water and
discard.

Add 10 ml pbf the silver nitrate solution (4.8) to the filtrate, and
1 ml of thelmanganese(li) sulfate solution (4.7) in cases where
the ore coftains less than 0,1 % (m/m) of manganese. \Add
25 ml of the ammonium peroxodisulfate solution (4.9) and_heat
until the crinson colour appears as a result of the complete oxi-
dation of fhromium. Boil the solution for 12 to 15 min to
decomposg the ammonium peroxodisulfate, add .10 ml of the
sodium chlpride solution (4.10) and boil agdin\for 8 to 10 min
until decormposition of permanganic acid.and coagulation of
the silver dhloride precipitate. Add 5 mi.of the manganese(ll)
sulfate solytion (4.7) and boil for about 3 min.

If the pink [coloration persists, ‘proceed with the determination
as indicatefl above from the 'words ‘‘Boil the solution for 12 to

15 min...”

Cool the s¢lution in-furining water to room temperature.

6.3 Detefrmination

Add the potassium permanganate solution

(4.11), drop by

drop, until the pink colour appears. Allow’ to| stand for 2 min,

maintaining a pink colour, to oxidize“vanad
excess of potassium permanganate solutio

um. Reduce the
h by adding the

potassium nitrite solution (4.13}~drop by drpp until the pink
colour is discharged. Add ¥to 1,56 g of th¢ urea (4.14) im-

mediately to decompose.thelexcess of potassi
the vanadium with the @mmonium iron(ll) sul

Lim nitrite. Titrate
ate solution until

the maximum peak deflection on the millivoltmeter is observed.

The differenge\in the volumes of ammoniu

m iron(ll) sulfate

solution used for the first and second titratiorjs corresponds to

the chromium content.

7.~Expression of results

7.1 Calculation of chromium contT;t in case of

titration with visual adjustment of th
point

The chromium content (Cr), expressed as
mass, is given by the formula

[(Voxf“ V1) - (Vz Xf— V3)] x T X

equivalence

B percentage by

100
x K

m

where

Vy is the volume, in millilitres, of the afpmonium iron(ll)

sulfate solution used in the determination

V; is the volume, in millilitres, of the| potassium per-

manganate solution used for titration of t
monium iron(ll) sulfate solution;

V‘ is the \/n|||mn, in millilifrne’ of the ad

he excess of am-

monium iron{ll)

6.3.1 Titration with visual adjustment of the equivalence
point

Add the ammonium iron(ll) sulfate solution (4.12) from a
burette to the beaker containing the test solution until the
colour of the test solution changes to green from yellow
[chromium(VI]) and vanadium(V) are reduced to chromium(Iil)
and vanadium(IV)]. Add a further 5 to 10 ml of the ammonium
iron(ll) sulfate solution in excess, using a burette. Titrate the
solution with the potassium permanganate solution (4.11) until
the pink coloration persists for 1 to 2 min.

NOTE — Simultaneously, vanadium(IV) is titrated with potassium per-
manganate solution. Therefore, the volume of ammonium iron(ll)
sulfate solution corresponds only to the chromium content.

sulfate solution added to the blank test solution;

V3 is the volume, in millilitres, of the potassium per-
manganate solution used for titration of the excess of am-
monium iron(il) sulfate solution in the blank test;

[ is the factor of the ammonium iron(ll) sulfate solution for

a concentration of 0,1 mol/l;

T is the titre of the potassium permanganate solution, in

grams of chromium per millilitre of the so

lution;

m is the mass, in grams, of the test portion;

K is the conversion factor for the expression of the

chromium content on the dry basis.
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7.2 Calculation of chromium content in case of
potentiometric titration

The chromium content (Cr), expressed as a percentage by
mass, is given by the formula

(V1— Vz)XT1X1m
X

m

where

m is the mass, in grams, of the test portion;

K is the conversion factor for the expression of the
chromium content on the dry basis.

7.3 Conversion from chromium content to
chromium oxide content (percentage)

Cry03 (% (m/m)] = 1,461 5 Cr (% (m/m)]

7.4 Permissible tolerance between the results of

V7 is the volfime, in millilitres, of the ammonium iron(Il)
sulfate solution used for the titration of chromium and
vanadium;

V, is the volime, in millilitres, of the ammonium iron(il)
sulfate solutiom used for the titration of vanadium;

T, s the titrel of the ammonium iron(ll) sulfate solution, in
grams of chromium per millilitre of the solution;

duplicate determinations

Chromium content Permissible tolefance
% (m/m) % (m/m)
From 7to 15 0,2
From 15 to 30 0,3
Over 30 0,4



https://standardsiso.com/api/?name=eda7db497c3dd8f6b96e2f49a678ad90

