International Standard

INTEAMNATIANAL O RGAMIZATICN FOR ST ANDARD] 24T ONAMERFHAPOLHAA OP P AHMIALWA IO CTAHEAPTUIALHHeDATANISATION INTE THATIONALE DE NORAMALISATION

Ferrotungsten — Determination of tungsten content —
Cinchonine gravimetric method

Feera-tungstdng — Dogage du tungsténe - dthade grovimdingue & Ja cirohonine

First edition — 1984-03-01

UDC 869.15'27-198 : 543.21 : 546.78 Ref. No. 1S0 7693-1984 (E)

Bescriptors : farrmalloys, ferrotungsten, chemical apalvaie, determinstion of content, Tunqaten, grevimetric anzlysis,

IS0 7E93-1584 4B

Price baszd an 4 :a0e3

Copyrighi by the Mtcrnational Deganization For Standardization
Sal Jan 04 001 2000




Foreword

130 {the International Qrganlzation (or Slandard lzation? is @ worldwide federation of
natlonal standards hodles (IS0 member badigs). The work of developing International
Standards Is carried out throwgh 180 tachnical committass. Every member body
inferasted in a subject for which a technical committea has bean authorizad has the
tight t ba representad on that cornmittes. International organtzations, governmental
and non-govarrmental, Ih llalaon with 150, also take part in the work,
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INTERNATIONAL STANDARD

150 7693-1984 |E}

Ferrotungsten — Determination of tungsten content —
Cinchonine gravimetric method

1 Scope and fiald of application

Thia Internationel Standard specifies a cinehoning gravimetric
rozthad for the determination of the tungsten conbent of ferro-
tyngsten, K also specifigs, in the annex, & spectromatric
mathad for the detarmination of molybdenum which intorfores
with e dedarrmination.

Tha methad iz applicable to ferrctungston having tungstan
cehtents betwaen 70 and 80 % {mefm)

2 BRofarence

150 3713, Farroafioys — Sammpiing and preparstion of sarmplas
— Gemara! rdas 11

3 Principle

Dissoclution of & tesl porlioh using hydrofluens, nitic and
sutpherric acitls, Evaporation of the solution until copioue white
fumos aro ovolwad. .

Saparadon and fusinn of the residua with sodium carbonata
and dibaron trioxide. Dissolution of the fussd resldue in hot
water,

Frecipitaticn of the tungsten with cinchopina and o-henzoin
axima, ignition af the precipitate and weighing of the Irmpure
tungatic oxlde. Purification of the impurs tungstls oxide by

fuslon with sodiomy carbonata, dissclution in hot wates, fil-

trativn and recavery of tha insolulkle impurities,
Bpectromeatric dedatminalivn of molybdenum (see tha annaxt,

Determinatlon of the tupgstan content from the differsnce bo-
tween the mass of the impuare tungstls axids and that of the
irpurities.

4 Reagents
Buring the analysis, unless otherwiss statad, use unly reéagents

of recognized analytical gracde and only distiled water or watar
of equivalant purity.

1) At presant at tho stage of draft,
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4.1 5Sodium carbonate.

4.2 Acetone.

4.3 Diemmonium hydrogen citrate [{MH),HC,H 0,1,
4.4 Diboron trioxide {By0g).

4.5 Nitrle acld, 2 140 o/ml, approximatedy 14 mol/|
solution.

4.8 Hydroffuoric acid, g 1,16 g/m!, approximataly 48 %
b fe) solutiorn.

4.7 Hydrochleric acid, g 1,18 g/mi, approximately 12 malsi
asfution.

4.8 Ethanol, g approximataly 0,780 g./mil.

4.9 Sulphurle achd, diluted T + 1,
Carefully add 1 volurne of sulphurle acid [ 1,34 g/ml, apgrox-

matchy 18 rolfl solotion) to 1 walurmne of wster and mis
thoroughly whilst coating.

A.10 Hydrochlodc acid, diluted 1 + 8.

Add 1 volume of the hydrochloric acid (4.7) to 3 voluwines of
watar and 1mix thoroughly.,

4.11 Hydrochiorie acld, diluted 1 -+ 25,

Add 1 volume of the hydrochlode acid {4.7) to 98 volumes of
veater and mix thoroughly.

4,12 Ammonlum bydroxide, diluted 1 + 1.

Add 1 volume of ammeoniurn hydresdcde Lo 0,886 o/ml, ap-
praximatsly 32 % {#fm) solutiun) to 1 velums of water and
mix tharoughty,
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413 Amrmoanfur chlaride, 29 g/ solsticn.

Dissofve 2 g of ammoniurm chlorida o watar, diluto to 100 mi
and milx thoroughly,

4.14 Cinchaning, 125 g/l selufion.

Disuclve 125 g of ¢inchonine in hydrechlorc acid 4.7} diluted
1 + 1, and complete ta 1 00 ml with that acid.

4.16  o-benzoln oxime, 30 g/l soluticn,
Cissolve 3 g of a-benzeoin oxlme In 95 ml of acctane (4.2},

Transfer to 3 100 ml one-mark volumetris flask, diluie 1o the
mark with water ard rix thorearghly,

4,18 Cinchonine/e-banzoin oxime, wash solution.
Place 10 ml of the cinchening solution [4,74], % ml of the
a-benzaoin oxlme sclutien (4.158) and 2.5 il of the hydrochloric

acid {4, 7} in a 1000 ml one-merk velumetric flask, dilute to the
matk with water and mix thoroughly,

4.1 Ammonium thicgyahate, 100 g/l sclutlon.

Dfazcive 13 g of ammanium thiceyanato in water, dilute to
1000 mil and mix tharoughly.

4.18 Tin (1) ehlaride, 200 gf1 solution in hydrochloric EI:.:id
(4.7 diluted 1 + 1.

Blszolvo 40 g of tin (0] chlorde dihydrata (SnCle 2HaO0 [n
183 m| af hydrachloric acid {4.7} diluted 1 + 1. Heat gently,
eocl, dilute re 200 ml with mare of the hydrochlionie acid diluted
14 1 and mix thoroughhy,

Praparp this solutlon immedlately before use.

418 Phenalphthalain, 1 g/l solution in the ethanal §4.8)
aglution.

5 Apparatus

Ustral labaratary aguipment and n particular.

5.1 Spuctrophotometar), with selector for continuous
varigtion of wanvelength, or

B.2 Spectromsetert! with solector for dlscontinuows varla-
ticn of wawslength, cqulpped with appropelake filtars giving
maximum transmission at a wavelength of 460 nrn.

5.3 Celistt, of (icknass 1 far 23 ¢m,

6 Sample

Usa poewder which will pass through & sieve of aperture size
160 urm, praparad in aceerdanco with 150 3713,

7 Proceadure

7.1 Test portion

Taka a test portfon of 1 £ 0001 g.

7.2 Blank test

Carry oui a blank tost in parallel with the determination, fol-
lowing the sarme procedune and using the samae quantities of sl
the reagents, but omitting the iesr portion,

7.3 Control tast

Check the validity of the operating procedures used by carrying
out, in paraltel with the detarmination and following the same
procedure, detenminationis) of the tungstan contentls] of one
ar several samplas of the same typs, having known fungstan
content(s)].

74 Determinatian

7.4.1 Dissolution

Flaco the test portisn i3 80 ml platinum crucible fitted with a
platinum lid and add & mi of the hydrofluonc 2cld (4,81, Add the
niric agic 14,5} carefully, drop by drop, and haat to llght boiling
untll decomposition of the test partion is complete.

Remove from the eource of heat and rinse the sidos of the
crucitrle and e [E&F sl weater, Add 16 nl of the sulphuric acld
solution (4.9 and heat carefully on a sand-bath until copious
whita furnes are evolved.

Allow ta cool, and then dissolve the soluile sakts [n 10 ml of tha
hydrochiorfe acld [(4.7) and 30 mi of hot water,

7.4.2 Filtration of Impura tungstic oxida

Filter the contents of the 50 mil platinum crucible on a fine-
grained ashless fllter paper, collecting the filtrace in a 800 ml
baakar. Wash the filter and the precipitate with the hydro-
chloric acid solution 4,10,

Digsolve tha precipitate (essentially tengstic acld]l in the
amallest possivlo gquantity of ammenium hydroxide solutlen
14,121, then wash the fllter with the ammenium chloride =olu-
tion [4.13). Collect the solution resulting from digsalirion and
washing with tho filtrate in the 800 ml beaket.

7.4.3 Treatmant of any insoluble residus remalning on
the fifter

Trancfor tha filter with any insoluble resldue o the original
69 il platinum crucible. Dry end ignite the flitar, heating the
resldus &t a temparatura below 780 22, Cool, sdd 0.5 g of the
sodium carbonats 4,10 and 0,5 g of the dilkoron tioxide {4.4).
Heat over 8 burnet, gantly at firat, and than mora strongly, untll
the mixture just fuses. Couol, and lhen dissolve the fused
smaterlal in hot water, Filter the solution obtained on a fing-

1 These are required for tha fetremination of molybdenum [(see the annex) when ke molybdenum content of the ssmple is not known,

2
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grained filter paper, collecting the fillrale in the sarme 800 mi
beaker (voa F.4.21. Wash the filter with hot Wwater,

7.4.4 Precipitation of tungeten

7.4.4.1 Acidify the soluticn in the 600 mil beaker by adding
10 ml in excess af the hydrechloric acid (4.7). Boil for & min.
Remeove the beaker from the source of heat and dilute the con-
tants to approximately 480 ml with hat watar, Add 20 ml of the
ginchonine solution (4.14) and & simall amount of ashless fiker
prapar pula, and allowr the solution to stend for 30 mln at 92 °C,
agitating it from fitne to time. Than allow tha solution to stand
at amhbiant temporetere for st least 4 hoor, praferably,
avermight.

74.4.2 Add Bml of the a-benzoin oxima solution {4,158 and
agitato vigorously for a few minutes. Allow to stand for 1 h at
ambiant tamparature, Filter using & conleal fiEtsr funne with an
11 o diametsr fltor paper coniaining a litle ashless filter peper

nulp.

VWash threg times by decamtation, then wilh the hot
cinchonlne/w-henzain oxime solution (418 and then severat
timog with cold hydrechiorle acid solution (4,11} Finally wash
with ool water,

Transfer the filtar nontaining tha precipitate to & tared platinum
crucible and hkeat carefully to complate inginaration, Add a few
drops of the nittle acid (4.5 and evaparste to dryness on a
=and-hath. Ignite the tengeic oxides (for approxirmataly 30 min)
at @ tgmperature not exceeding - 750 °CT in an slectis mullla
furnece untl constant maas is attained.,

Allow to caol in a desiceator and weigh the erusible containing
the fmpure tungstic oxide,

7.4.4.3 Add B g of the sodium carbkonate (4.1) and mix com-
plataly with the impore tungstic oxfde. Cover the mixturg with 1
to 2 g ol the socium ¢arbongte (4,14 and heat the mi<ture until
it fusss,

Bwirl tha ciucible o datacl the tungstic oxide adhering to the
walls of the crucible to incorporata it with the fused mass.
Cool, and dissolve the fused raterial in hot watar, Add some
drops of the ethanol [4.8), heat for a few minutes, fiter and
weaeh the crueible and resfdue with hot water, retaining the
filtrate (filtrate Ab, Transfer the filtar contgining the residue o
the crucible and ignite; add 1 to 2 ¢ of the sodium carkonate
t4.11) and again fusa,

1S0 7693-1984 (E)

Dizaolve the fused mass in water, add some drops of the
athranal (48], filter and wash e rasidoa therarghly to remove
the sodium carbonate completely (fllvare Bl Cambine filtrate
A with filtrate B in grder to detorrnine the molybdenum content
{goa thoe annex) if requlred.

Place the filtar containing the residue in the crucibls, ignita, ata
tammperature not excesding 750 °C in the alectric muffle
Furnace, Alow to coal and woigh.

8 Expression of rasults

Tha tungsten content, sxpressed as percentage By mass, ie
given by tha fomula

0,793 0 [(rry — weg) — (g — syl < 100

My

whara

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

iy is the mass i grams, of the impure tungstic oxide
(zee 7.4.4.2) )

My ig the mass, in yams, of he rogidue abtained after
fugion with sodium carbonate (see 7.84.4.3];

g s e mass, in granis, of tha impurs fungstic axide in
* the blank best [sea 7.2):

my iz the mass, In grams, of the residue obtained after
fusicn with sodium sarbonats in the blank test {see 7.2];

0,793 0 s the conversfon factor to express the tungstic
pxlde contant as the tungsten content.

9 Test report
The test report ghall include the following Information:

5] a refargnce to this Internationat Standard;

B Eentification of tha sample;

¢l the result and the mothod of expression used;

d] any unusual fegtures noted during the determinetion ;

g} defails of any operations not specified in this [nter-
naticnal Standard or regarded as optional.

11 The tamparaturs of 750 *C should not be excerded, hacausa, st a temparaturs avan slightly hlgher thar this, tungstic oxlio volafilizea slowly and

contintioualy and thls may load to appreciable arrora.
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Annex

Determination of molybdenum

A.1 General

The tungstic oxide obteinad may contaln tracez [some hun-
dredths of 1 %) of molybdenum in the form of malybdic oxida,
If the mohbdenum content Is not khown, it is pecassaiy to
determine it spectrometrically and to carrect the mass of
lwngsta oxlda,

A.2 Procedure

Boil the combined filtrate (A + Bb to concentrata the solution
10 a volume of approximately 8) ml, Transfar the solution to 8
100 m| gne-mark volumatric flask, dilute to the mark with water
and mix thoroughly,

Transfer a 10 ml allguat portion of this solutian, containing not
mora fhan 0,30 mg of molybdenum, to a &0 mf one-mark
volumetric flask, Add 2 g of the diammonium hydrogan citrete
{4.3] and agltate until diasoclution is complete, Add 3 drops of
the phenclphthalgin solution {(4.18}, the hydroshlorc acid {4.7)
uritll the red coloration js aliminatod, and then 5 ml of the
hydrechione acld in excess. Add, agltating after each addition,
B ml of tha ammenium thieeyanate solution (4,171, 20 ml of the
acetone (4.2] and 7 ml of the tin {{l} chlorida soiution (4,18,
Dilute to the mark with acetong and mix tharotghly.

4
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Carry out the spectrometdc measurcments on the solution,
using the spectrometer (5.1} et a wavelength of approxinately
460 nm, or the spectrometer (6.2} equipped with the ap-
propriate filters. {Calis of thickness 1 om are nanaralfy used.}

Carry put the messurements within a period not excesding
15 min after eoloration. Determing the molybdenum content
from the cafibration graph and taee clause A.3} and subdiract
the mass of malybdic oxide thus ohiained from the mass of tha
Irpure tungstic oxide.

A.3 Preparatlon of the calibration graph

Propare standard matching solutions by placing varying
amounts of standard -malybdenum solutions (corresponding to
0,080 mg and 0,070 mg of o per litre) into a series of six 5 m|
one-rrark volumatric flasks. Add to the contents of each flask
2 g of the dismmenium hydrogen citvate (4.3) and agltata untll
dlsaclution I8 complete, Proceed es described in clause A2,
sacond paragraph, from “ Add 3 dropa of the phenalphthaleln
solution {4.19)... ",

Plat a graph having, for exampla, the measured absorbances as
ordinates snd the corresponding molybdenum corntents as
abscissaa,



