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INTERNATIONAL STANDARD

150 7692-1983 {E)

Ferrotitanium — Determination of titanium content —

Titrimetric method

1 Sgope and field of application

This |nternational Standard specifiss o dkirnetric method far
the determination of the fitanium sontent of farrotitanium.

The method s applicable to ferrotitamum having fitanim con-
tents botween 20 and 80 % (s .

2 Reterence

IS0 M3, Fervoafoys -—  Sampling  and  preparstion of
sarnpfas — Gemeral ries,

3 Principle

Dlasolution of a test porticn wslng sulphuric, hydrofluonic, mtric
and bydrochloric aclds.

Saparation af ha inwerfaing aoments {chromium, vanacdium,
rmaolybdenum and fin}, If prasent, by precipitation of titaniem
hydroxida in tho presence of hydrogen peroxide.

Beducton of the Gtanium to Tid+ by aluminium matal in an at-
mozphere af carbon dioxide or nitrogen.

Thratlon of the THA+ with standarg  volumetric  rondlE)

ammonivm sulphete solution In the presence of thiogyanate as
indicator.

4 Reagsanis
During the analysis, unless otherwise specified, use only

reagents of recognizad analytical grada and enly distilled watar
o waler of sguivalard parily, )

1 AL present at the stega of draft,

l.’fnn'.n"ighi by the mtcrnational Deganization For Slandardization
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4.1 Aluminlum, of minimum patity 38,6 %, in the forrmn of
fail 0,05 rm thick, and frae from titanium.

4.2 Sodium hydrogen carbonete (MaHCO4),
4,3 Witric acle, g 1,42 g/ml,

4.4  Sulphurle acld, o 1,84 g/mil.

4.5 Hydrochlenic acid, ¢ 1,18 g/ml.

4.5 Hydroflucric acid, g 1,14 g/mil,

4,7 Sulphuric acid, diluted {1 + 1},

" Add carsfully 1 volume of the sulphuric acid (4,4} to 1 voluine

of water. Cool while mixing.

4.8 Sulphuric &cid, diluted (1 + 4},

Add carefully 1 voluitg of the sulphuric acid (4.4} to 4 wwlomes
of watar. Cool while mixing.

4.8 Sodium hydroxida, 100 g/ solution.
410 Sodium hydrexide, 20 g/l soleifan,
4,11 Ammenivm .thfﬂﬁfﬂnﬂtﬂ, 100 g/l salution,

4.12 Nitrogen, practically oxygen frea lass 1han 10 ppm by
volumel, 98998 % pure, or carban dloxida of similar purlty,

4.13 Hydrogan peroxide, 30 % or W0 valume solutlon,
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4.14  lron{llll ammonium sulphate .
[Fag{S04)5.{MH,1:80,.24H,01, standard wolumetrls solution.

Place 10,2 g of the fronllil} ammonium sulphate in a 400 mi
beaker and add 104 il of cold water and B0 il of the sulphuric
acid (4,7 Transfar yuantitatively 1o a 1000 ml one-mark
volumetric flask and dilute to the mark.

1 ml of this solution corrasponds to about 1 mg of taonlum,

4,16 lronlHI} sulphate soluthon.

Disaclye 2 g of pure iron (for example BCS 149/3] In 90 ml of
the hydrochloric acld (4.6}, oxldize with 10 ml of the nlttle acid
14,31, add 30 m| of the sulphuric acid salution 4.7] and hest un-
ti! white fumos ara evolved, Cool, dilite to 200 ml and beit for
16 min. Cool, transfor guentitatively to a8 500 ml one-mark
volurnetric flask and dilute to the mark.

4,18 Titanium sponge or ctier metallle titanium of purity
gregter than 92,9 %.

4,17 Titanium, standard solution  cormesponding o
08000 g of Ti por litre, prepared by ana of the following
methods,

4,17.1 Praparatlon from titaniom dioxide

Walgh 0,834 0 £ 0,000 2 g of dtanium dioxide which has ean
previously calelned for 2 h at B00 9C, Fusa it gently with 10 g of
potassium pyrosulphate wither In & platioum crucible with a
cover of the same matarial, or [n a quadz crudlle, of capacity
170 mil, with a eover in the form of a plate, or Ih 2 quartz sonical
flask.

After cooling, dissoive the fusion product directly in the guartz
cruciBla or In tha guarz conical flaak with 100 ml of warm
water, than dacant the solution into 8 400 mi bealker,

Rinsa the guariz crucible or the quaertz conleal flask soveral
times, If a platium crucible is usad, place it, after cooling, fn a
A0 mf beaker with 100 mil of warr wetar 4o disenlva tha fusion
product, When the product is dissalved, withdraw the oruslble,
rihzing It aaveral tirmas in the watar,

Actd BD ml of tha sulphuric acid solution: (4.8 fo the solution of
the fusion product. Heal gontly on a8 hot-plate untif the solution
hecomes completely alear. Cool, transfer quantitativaly to a
1 030 ml one-mark volumetric flazk, difute to the mark with
watsr and mix,

4172 Proparation from potassium hexafluorotitanate

Weigh 2,606 0 1+ 0,000 2 ¢ of potassium hexafluorotitanaie
{EaTiFgh which has begn previousky dried for 2 hat 105 °GC Into
a plathum cmcible, Placa tha crucibla [noa 100 ml beaker, add
B0 mil of the sulphuric acld solution (4.B| end heat untll the
potaseium haxafluorotitanate is dissolved (about 16 minlk. Cool,
withdraw the ¢rugible, ringing it several tires with the water.
Tranafer quantitatively to a 1 1 ml ana-mark volumetric flask
and, after cocling, dilute to the rmark wiEh water and mils.

2

§ Apparatus

Usugl labaratory equipment and in partaular
5.1 PTFE beakers, of capacity 250 ml.
5.2 Glave hankaers, of capacity 800 mil.

5.3 Flask, conical or round with 8 flat-bese, of capaciy
EOO mil.

84 Bunsen velvs or Gaacltal candensar/bulb.

The Bunsern valve {5e flgure 1) comprizes a rubber bung {1}
through which two dglass tubes {2 and &) pass. Rubber
tubes 13} are fitted onto these glass tubes, the upper ends
belng closad by glass plogs (5). Tha rubbar tebe (3}, which 18
fitted on the glass tube {2}, i3 slitted (b for & length of 10 to
18 mm in the middle of itz Jength by a razor blada. Tha tuba {6}
which ends b cm abowve the level of the solution to be titrated
rakes it possible to intreduce nitrogen or carbon diexlide by
aubstititing the tube through which tho gas is delivared for the
rubrbar tuke (3,

B.6 Magnetic stirrer, with a PTFE covarad stirfng bar.

5.8 Apparatys for titration in an stmosphere of nltrogen
{see flgurs 2|,

8 Sample

Ueg powder which witl paze through a sieve of apertura slze
1680 Wm, prepared In accordanca with 150 3713,

T Procedure

7.1 Test particn

Take a tast portion of 1 + 0,000 2 g.

7.2 Blank iest

Loy out g bBlank testin perallel with the determination, folfow-
ing the sams procaedure and using the sama quantides of all the
reagents [Except the lronilll] ammaonium sulphate solution
{4.14}], but armitting the test portion.

7.3 Contral test

Check the valldity of the opearating procedures usad by carrying
out, in paraflel with the determination and following the sams
procedure, the determinatlonis) of the timivm contantist of
o of gevaral samples of tha same type, heving known
thtanicim conterntie),
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Figure 1 — Bunsan valve Figure 2 — Apparatus for titration in an atmasphare
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7.4 Standardization of the iron{lll} ammonium
sulphate zolution

7.4.1 Meathoad using tltan]u_m sponge

Camy out the determination on & test portion of the titanum
sponge t4.16) weoighing 0,76 to 0,85 g,

7.4.2 Method using standard titanium solutlon

By meana of a pipatte, transfer to a 500 mil conical flask, 50 mi
of tha standard fitanlum selution {4.17); & ml of the sutphuric
acld solvtion [4.7) snd 80 ml of the hydrochloric acid (4.5,

Proceecl as specified in 7.6.3.2,

Carry out 8 blank test under the same conditfons in order to
verify the gheence of thanlum in the reagants used for prapara-
ticn of the slandard solution.

1.5 Determination

751 Dissalution of the test portlon

Placa the test portion in 8 280 ml FTFE beaker, and sdd about
20 ml of water and 35 ml of the sulphuric acld salution (4.7},
When the reactlon hae slowed, add 20 ml of the hydrochlaric
acid {450 and 1 ml of the Fydrofluorle acid (4.8). Cover the
beaker with a PTFE cover. Oxidize whilla cold by adding, drop
by drop, 5 ml of the nitrfe acid {434,

When the reaction is complets, remove tho cover and hest
gently until white furmes ars gvelved, Continue heating for
about B min. Goal, add 30 ml of the hydrochloric acid (461, stir
gently, cover and heat on a hot-plate until the avlulian
bocomes clear. Rinsa the covar with 6 m! of the hiydrochloric
achd (4.5), .

Cool and transfer the solution to a 58 ml ong-mark volurnetric
flagk, rinsa the beaker and dilute to the mark with waler {sou-
tlon A,

It tha axpected titenium content of tho sample li2s In the ranga
3t to 46 95 (medenl, take exactly 50 ml of solutlon A&; IF fha ax-
pectad titanium content lies In thia rangs 46 to 75 % {m{ml,
take exactly 25 ml of solution A,

Transtar this aliquot portlon to a 250 ml squat beakar contain-
Mg 10 ml of the fronllll} sulghate solution (4,15 if interfering
elements are to be separated, proceeding as specified in 7.5.2,
ot inta & B0 ml conleal flask if this saparation is not to be car-
tad aut, proceeding as specified In 7.6,3.1. '

7.5.2 Beparatlon of interfering elements

Add 1o the aliguet partion of solution A in the 280 ml beakar
B0 mil of the sodium hydroxide solutfon (4.8} and 2 il of the
hydrogen peraxide soution 14,13}, heet to kolling and Kegp
hniling for % min.

Allowy the pracipitate to settle and filter sither Uwough e faat
dowtkle fittar or through a filter linod with paper pulpy, ATGeT haw-
ing trangferred all the hydroxide previpitata onts the filter, wash
the filter sssembly and the precipitate with the sodium hydrox-
ide solution [4.10) and rinse the beaker and the pracipitate six
tirmes with abaut 10 ml of the sadium hydroxida solution (4.100,

Rinse the stamt of tha funnel with water and place the funnel on
a 500 ml conical flask.

Place in the 250 mi beaker 45 mil of tha hydrochloric acid (4.5
ard 16 ml of the sulphuric a¢id solution {4.8) and heat to 80 to
70 9C, Using this ackl mixture, diseolva the hyeroxide
preciplteta on the filter, adding the mixturs [n ragtions of 10 mil
and allowing esch frastion to run away complataly hafore
repeating the additlon, When the beaker |s ermpty, add 38 mil of
the hwydrgchloric acid (4.5, heal as before, and wash tha filtor
with fractions of about 10 ml of the hydrochlonc acid. Finally
rinao the beaker, the filter and the stem of the furnal with hot
watar (70 1o 80 °Cl, using a tota] volume not exceaditg 41 ml,

Progaad as specified I 7.6.3.2.

753 Titration

7.5.3.1 Absence of Jnterféring alemaents

Add to the sliquot portion of solution A in the B ml conical
flask 85 ml of the hydrochloric acid (4.%) and 25 ml of wekst,

Praneard as spacified in 7.65.3.2.

7.5.3.2 Reductlon of titanium

Add to the test solitdon {propared in 7.B6.2 or 7.5.3.1)
2 +0,2q of the sodium hydrogen carbonate {420 and
4 + 0,2 g of the atuminfum (4.1}, cut into several pisces. [m-
madiately stopper the flask with the Bunsen valve or Goeckel
condenset/bulh  {see 5.4) filled with saturated sodium
hydrogen cerbonats solation?). Agitate very frequently during
thee racluction.

7523 Titration in an stmospheta of nitrogen

Bafore (he aluminium is totatly dlssohed, connect the descen-
ding tube (6} of the Bunsen valve to the nliregan seurce after
having withd rawn tha rubber tube (3h Adjust the nltrogen flow
to 0,7 = 0,7 Hmin. When the alurninium s dissolvad lcessa-
tian of effervescence), immersa the flask totally in cold waber
and allow the nitrogen to escape through the slit {4} in the rub-
bor wika t3) end leave unfil tha sofutlon is at ambiemt
tempetatura (about 7 min ia raquireds.

Withowut intermupting the flow of nitragaon, lift the Bunsen valve
gnit add 10 ml of the ammonium thivsyanae solution 4,11]
and the bar of the magnetic stirrer {eee B.5); ringe the dascen-
ding tubc (8} with cold boilled water and replace the Bunsen
valve with tha titration assembly [sew figure 21, after having
connected it o the source of nitrogen,

il At tho and of the redirgilon, sretlon may be produced in the Goeckol valve and it will then bo necessary to add the saturaled sodiom hydrogen

carbonate salufion rapidly,
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Ptaca on the mnagnetic stirrer (5.6} and titrate with the frontlliy
ammonium sulphate solution (4.14) until 8 persistent pink
colour is obtained.

7534 Titration in an atmosphere of carbon diosxlde

When the sluminium is dissolved, cool the solution and
withdraw the Bunzen vaive or the Goeckel condenser butb.
Add 10 ml of the ammonivm thiooyanata solution {4,11) and
titrete with the lan() ammanluin sulphata solution 44.14) until
a pergistant pink colour is obtained.

8 Expression of results

B.1 I the Iran(ifl] ammenicm solphate solution was stan-
dardized by the method using titanium sponge {see 7.4.10,
the titanium content, expressed a2 B percentage by mass, is
given by the formula

iy V- F
x = 100
Vo Ky "y

wherg

¥y is the volume, in miliitres, of ironfll} emmonium
sulphate solution (4.14) u=ed in the blank test;

Fy is the wolume, in milfitres, of fron(ll} ararmoniurm
sulphate sclutdon (4. 14 uzed for the standardization using
fianium spangs;

¥y is the volumea, in miliitres, of ironflll} ammonium
sulphate solution (4.14) usad in the detarmination;

#1,  i8 the mass, in grams, of titanium aponge (4. 18 con-
tamed in the aliguot pertion taken in 7.5.1;

#iz  lathe maes, In grama, of ferratitan|um contalned in the
allquot portion taken in 7.6.1.

8.2 If the iron(|Il} ammonium sulphate solution wes standard-
ized by the method ueing Etandard  titanitm snlution

Copyrighi by the Mtcrnational Deganization For Standardization
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(508 7.4.2}, the titanium content, oxpressad as a parcentags by
mase, s givan by the formula

L P = W,
— L e By 1w
¥z - 0 1ty

where
I is the volume, in milllitres, of ironill] armmonium
sulphate zcluticn (4, 14] used in the reagent blank for stan-
dardization;
¥o I8 the volume, i milllitres, of rentlll]) emmonium
sulphate anlution {4, 14} used to fifrate B ml of tha standard
titanium salation (4.17); '

F7 la the volume, in milfilitres, of ironflll} ammonium
sulphate solution {4.14] usad in tha datarmination;

Fy 8 the volume, in millifitres, of iron(IMY ammonium
sulphata solution (4,141 used in the Blank tast;

Fy i3 the maes, in grams, of titaniur contained n 5 mil of
tha standard titanium solution (4,17}

r  is the mass, in grams, of lerrofianium contained in the
aliquot portion taken in 7.6.1.

9 Test raport
The test report shall include the fllowing information :
al & referance bo this International Stancdard;
bl idertification of the sample;
ol the result and ithe mathod of axpresslon used;
db  ary unusual festures noted during the determination:

el detsilz of any oparations not specified In thia Inter-
naticnal Stanclard or reganded a3 optlanal.



