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INTERNATIONAL STANDARD

iS50 6462-1980 {E!

. b4kT-80

l 4451963 J04Y81L7 3_[

Ferrovanadium — Determination of vanadium content —

Potentiometric method

1 Scope and field of application
This Internationsl Standard socciics a potentiometric mathad
for the determination of the vanadium content ol [srro-

wvanadiiom.

The methed applies to alloys having a vanadiurn conten: 1955
than or agual to 85 % (prisl.

2 Reference

IS0 3713, Farrpatavs - Sempliing and  preparation of
samples — Fetwtaf rides 1

3 Principle

Dissolution of & test portion with nitic and sulphuric acids,
Cold oxidation of the vanadiumilV 1o vanadiom (V) by a slight
axeess of potassiurn permanganate. Destructon of tho excess
of potasgium permanganata by potassium nitrlte, the Pacass of
the latter being itsell destroyed by urea. Reduction of the
vanadiumly! to vanadium (%1 by ronill] in a potentiometric
titration,

4 Reagents

Dhring the analysis, Lse only reagents of recognized analytical
grace, and only distilled water or water of eguivalont purity,
exrept whers ofhamwise specified.

~ 4.1 Urea.
4.2 WNitrle acld, o138 t0 1,42 a/mil.

4.3 Phospharic acid,

"r]_".ﬂit'pm's'ant al the stage of drafr,

4.4 Sulphuric acid, 80 % {FY ¥ sddution, rendered inert to
potassllm parrmanganate By adding a8 slight excess of this
reageant.

To 400 ml of wator, add cautiously 500 ml of sulphurle acid
o approsimately 1,84 g/ml); mix, cool, diluse to 1 000 mt and
ImiK.

4.5 Potassium nitrite, 10 g/ sclutlon.

Diszohe 10 q of potassium nilrile in water, dilets to 1 00 ml
and rmix.

4.6 Potessium pérmanganate, 632 g/ sclution.

Dissolve 6,3 g of potassium parmanganata in water, dilute ta
1 8% ml and mix.

4.7 Potassium dichromate, standard solution,
olKsCry05h — 0,2 mol/l

Weigh, to the nearest 0,000 5 g, exactly 5,905 4 g of potassilum
dichrormate proviously owven-drige ot 106 °C. Digsolve with
water in a 1003 ml volurmetric {lask, Bilute to the mark and
s,

A8 Ammanlum ironill] sulphate, standard walunetric
solutinn, ol FaB0,4NH 30, = 1,2 mol/L.

481 Praparation

it a T 000 ml volurmetric flask, dissclve 78,4 g of ammonium
irondll] sulphate [FeSO,0MH )30, 8H20] with 500 ml of warm
wabar,

When the dissolution is complete, add 00 mil af the sulphuric
acid {4.4), veol, diluta to the mark and mix,
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d.8.2 Standardization

In 8 B3 ml beaker containing 280 ml of water, 10 0l of Lhe
sulphuric acid (4.4 and 10 n°l of the phosphoric acid (4,30, in-
tradusg M) ml of thé potassium dichromate solutior. 14,71 usirg
a buratta. Tirate potendometrically with the armmonium irpnil
sulphate solution. The /nd af tha rmaction is cbtained when the
maximum “all of potential is obscreed. This is of the order of
100 M.

The carraction factor £ 05 given by the g=pressian

.40
{:_ e —
"1

whare ', is the wolume, in millilitrze, of the ammonium

irand |1} sulphaty salution used,

The concentrazion of this ammanium irondll) selution wvarias,
gnd it shall be warificd lor cach sorics ot determinations.

5 Apparatus

Usual laboratory eguiprment, and in particular;

5.1 Eeaker, capacity 400 mi.

h.? Precizion potentiometer.

2.1 Electrodes
Indinating eleciroda @ platinunt.

Roference clectrede @ Hge Hea 50y 7 K50y (saturatad).

522 Checking of measuring system

When it is not being vsed, the reference electrade should ba
immersadd in # saturared potassivm sulphate solution.

The platinurn slactrods should be poriodically checken with a
stable redox bufer. Usa, for axample, 8 soution equionic in
cariumllll] and coriura(lV) salts -

CelS04z  1Ca+)

or =
EEzl:SGd}g el -

Prepare this buffer by dissolving in distilled water 0,330 g of
Calslyb, and 0,280 g of Casl 50404, Add sulpuric acid. in ordor
to obatain, aftar introduction inte a 1 800 md volumetric Flask, an
duidity cormesponding to that of & molar sotution of sulphuric
acid. The response of the pletinum electrode is satisfactony i,
when it is couvpled with the roference clectrode, the milli
voltmater showes a readirg of between 710 ang 740 my,

- r

b uid HUdSh rd2 U usly

> i

5.d Magnetic =tirrer,

B Sample

Use powder which will pass through a sieve with a mesh size of
250 pm, prepared fn accordance with 150 3113,

7 Procedure

7.1 Tast partion

Take B test oortios of 0.5 L 0,000 2 g.

7.2 Blank test

Carry out 3 biank test, in parailel with the detarmination,
‘ollowing the same procedu+e and using the sama magonks,

7.3 Chack test

Gheck the wvalidity of 1ha axacutiaon of the moethoo by carmying
out, in parallal with the analysis and following the same pro-
cedure, the determination of the vanedium in ora or seversl
samples of the same type 8nd heving a8 known vanadium con-
tent,

7.4 Determination

741 Ina 400 ml beaker. dissolve the test portion with 10 mi
of water, 10 i of the nitric acid {4.2] and 50 mil of the sulphoric
acid [4.4); evapaorata to white siphuric Tumes then allow to
coal,

7.4.2  Add 100 el of watcr, pourcd genthy down the sida of
the beaker and bl to dissoleo the salts. Allow to cool and
didute to about 200 ml.

7.4.3 Placa the beaker on the magnetic stirrer, immarse the
glectrodes, and stir. Sdd the potassiom pennangdnsts soiudon
14.6), using @ B ml bu-ette, until the maximum potential 14
roaciied. Then wait 15 rrin, (The potential is stebilized et abaout
700 + 50 mv.}

74.4 Destroy the excess of potassiom permancangte with the
potassium nitrite solution $4.5], added dropwise ewvery 30 3
undar poatertiomatric checking. Stop the addition whan tha
potential reaches a value of about 200 MY,

Add rapidly about 0,2 g of the uraa [4.1), then 10 ml of the
phosphorc ac d {4.3], WWait for ahout 5 min far the potential to
stabikize.

746 Titrate with the aremonium irondll] sulphate soluticn
14,81, usirg a 50 ml burette, untl the maximum falk of the
patential is observed |about 100 myt,
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Exprassion of results

The vanadium contont, expressed as a percentage by mass of

the

sample, Is given by the formula

100
T“/I}_VZ:' w L KF

whera

T is thg conslant 0,000 19: 1.8, the mass of vanadium, in
grams, equivalent to 1 ml of exactly 0.2 maol/l ammoniom
irgnill] sulphate sclution;

Ky s the volume, in millilies, of the smmanium ironlll}
sutphate solution (4.8) used for tha daetarmination {7.4.6b;

W is the volamea, in millilitres, used for the blank test 7.2k

& iz the correction factor of tho ammonium gronfill
gulphate solution (4.8.2);

m s tho mass, in grama, of the tost portion 17.1],

9 Repeatabillty

Experience has shown that the 986 % confidence mites for an
exparianced operator are = 10,20 %,

10 Test report
The test report shall inciude the follewing particulars :
ab  tha reference of the method used;
b] the resulta and the methad of sxpression used;
o} any unusual features noted durieg the determination;

dl any operativn nol inclugded it this International Stan-
dard ar regarded as optlanal,

--\\I

lll_.-"
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