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Aluminium and aluminium alloys - Determination of
titanium content — Diantipyrylmethane photometric

method

1 Scope and fiald of application

This Intemational Standsrd specifics 2 diantipyrylmathans
nhotomsttic method for the datarmination of the titenicrn
content of aluminium and aluminfum afoys.

‘The method is applicabla to produects having titaninm aontants
between 0,003 and 0,3 % (/).

2 Principle

Dissolution of a test portlon In hydrochtoric acid, reduction of
the iron(lll} and vanadium (VI #terferences by the addition of
ascorbic acid in the presance of copper(lll sulphate, and addl-
tion of diantipyryimethane to form the yellow titanium com-
plex. Photometric measererment of the complox at &
wavelangth of about 400 nr.

2 Reagents

Durineg the analysls, use only reagents of recognized analytical
grada and only digtillea or deionized water,

4.1 Hydrochlone acid, ¢ spproximately 1,1 g/ml, about
20 9% e} or approxdmataly 8 mol /| solution,

Dilute 50¢ ml of hydrochloric acid, ¢ approximately 1,15 g/ml,
32 %0 Lt et or approximataly 12 mol/ ] solution, with 600 mi of
watar.

3.2 Sulphuric acid, g approximately 1,84 g/mb,
4 % (ol or approxdmataly 18 mel /i solwtion.
4.3 Sulphurlc acid, p approximately 1,48 g/,

55 9 {mdal or spproximately 9 mel/ solution.

While sfirfing and cooling, add BO ml of the sulphuric acid
solution {3.2} to 40 ml of water. Cool again, thar dilubs to
100 il and mix.

3.4 Nitric acid, g approximately 1,40 g/ml, 53 % {m/m} or

approximately 18 mol/1 solution,
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35 Hydrogen peroxide, approximately 30 %  (m/mb
solution,

3.8 Hydrafluoric  acid, ¢ approsimotsly
approcimately 40 % (rrfan solufion.

1,13 g/mil,

3.7 Potassium permanganate, 1 g/l solution.

Disgolve 1 g of potassivern permanganate (KMnQy) in water,
dilute to 1 D) mF and mix.

3.B Copper(lll sulphate, 850 g/ soluticn.

Dissolve 6 g of anhydrous copperil) sulphate {CuSQyl in
water, diluta to 100 mil and mix,

3.9 Ascorblc aclid, 20 g/ solstion.
Prepare just before use.

Dissolve 2 g of ascorbic actd {CHg0 L) inwater, diluta to 100 m
and mix,

3.10  Diantipyrytmethane, 50 g/ solution in approxiomately
0,1 meld1 hiydrochlorle acid solution.

Dizsvlve &g of disntipyryimathans in approximately 17 ml of
the hydrochioric acid solution 13,11 and 20 mil of watar, dliute to
100 mil with water and mix,

3.1 Aluminlum, 10 g/ solution.

Weigh, to the nearast 0,91 g, 10g of previoushy pickled
alurminfum {purity » 59,99 %) free from titanium, transfer it to
g F 000 ml beakar and cover with a watch glass. Add, in small
portiong, 300 ml of the hydrochlonic scid soltion {3.7) ancd, if
necessary, 8 drop of metallic mercury to assist the attack. If
necessary, warm gantly 1o telp dissslution, then add a few
drops of the hydrogen peroxlde aoiutlon (3.5] and boll for a few
Frireutes ta remeve the excess of hwdrogan paroxide. Diluts to
about B3 ml with water. After cooling, transier Bhe Selulion
quantitatively to a 1 G ml one-mark volumetts flagk, dilute to
the mark ane mix.

90 ml of this salution contein 9,5 g of aluminiam.




312 Titanium, standard solution eorragponding to 0.5 g of
teanlum per litra,

Prapare this standard solutioh by one of the following methada,

3.12.1 Weigh, to the nearest 1 mg, 059 of pure dlanhim
(purity = 60,5 %} and transfer it to a 600 mf beaker. Dissulva it
in 125 ol of the sulphurio acic solution (3.2] and oxidize whth a
few drope of the nitde acid {3.4), Boil tha sofutian genty until
all nitrle acld fumeas have bean givan off. Conl, diluta siitably,
transfer to a 1 000 mi one-mark volumetrls flask, dihts 1o tha
mark with watar and mix,

1 ml of this standard soluifon contains 0,6 mg of thanlkem,

3122 Waigh, 1o tha nearazt 0.1 mg, 1,848 b g of pofasgium
titeryl axalate dibydrate [KaTiCK Ca0412.2H,01 and transfer to a
100 ml Kjeldahl flask. Add 1,84 of ammonlum  sulphate
{NHa}:50, and 15 mi of the sulphuriz acld solution 13.2). Heat
gently untll the reaetion subsides and beil genthy for 10 min.
Cool and transfer the aslutlen to a beaker of sultable capacity
{for axample 260 mi} glrcady containing 106 mil of water. Add &
fenw dropa of the petassium permanganate solution (3,7) until 8
porsistant pink colour 13 obtalned, Tranafer the solation 10 &
B0 mil ona-mark volumetric flesk, dilute to the merk with ywater
and mix,

1 mil of this standard salution contelns 8,5 myg of thanium.

3.13 Titanfum, standard salution eorresponding to 0,07 g of
tianlum per tra,

Transfer 10 ml of the standard titanium selution (212,40 a
500 m! ars-mark volumetic flask, dilute to the mark with water

and mix.

T ml of this standard golutfon contains 0,01 mg of titanium.

4 Apparatus

Mormal laboratary apparatus, and
4,1 Spsectrophotometar, o

4.2 Elsctrophotomater.

5§ Sampling
5.1 Labaratary sampfelt

B.2 Test sample

Chipz not more than 1 mm thlck, ohtainad by milling or drilling.

8 Procedure

6.1 Test portion

Weaigh, to tha nearest 1 mg, 1 g of the test sampfe (5.2},
6.2 Preparation of the callbratlon graph

6.2.1 Pregparation of standard matching aoclutions,
melated to photometric measuremants cartird ot in cells of
thickness 1 cm

Into a =arias of seven 100 ml one-mark valumatric flasks,
Introduce the volumes of stendard titsnlum solutlon 3,131
indicated in table 1.

Table 1
Standard titanium Correspending mags
soluttan (3.13} of titenlum

il g

o (]

15 0,06

3 0 030

L] {4,050

g {080
12 0,120
16 0,160

¥ Compensatlan solutlan.

Acd, to cach flask, 80 ml of the aluminium solution (3,170,

6.2.2 Colour reaction

Add 26 ml of the aulphuric acid soution [3.3), dilute to approx-
irmataly 80 to 70 mf, add 2 drops of the coppert|1) sulphate solu-
o 13,80 and 2 ml af the ascerbic acid solution (3.9) and mix,

Finally, add 10 ml of the diantipyrylimethanse solution (3,10},
dilutz to the mark with waler and rmix.

6.2.3 Photometric measuramems

Measure the shsorbances of the standard matching solwtions
after 30 min, using the spectrophotometer (4.1] at tha maxi-
mum of the abearptlon curve {wavelangth approximately
400 nmj, ar the dlectrophalomater (427 fitted with suiteble
filters, after having first adjusted the apparatus to zero absor-
bance against the somponsation solution.

£.2.4 Plotting of tha callbratlan curve

Flot a graph having, for example, tha massee of titanjum 471k, in
milligrama, containad in 100 ml of standard matching solution
as ahscissse and tha carfasponding values of ebaorbance as or-
dinates.

1 Tiw samplin.g of alurminium and its alloys will farm the eubject of a foture Intasmational Standard.
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8.3 Detarmination

5.31 Preparatlan of the test golutlan

Transfer the test portion (6.1) to a 260 m! beaker and cowver it
with & watch glays. Add 30 ml of water and then, in small por-
tionz, 30 ml of tho hydrochloric acid sobution (3.1) and, drop by
drop, 3 mil of tha hydragean parexide solution (3.5) lsee 0,11, IF
necessary, warm gently to start the reactlon. A= soon es the
attack is comploiad, BEoil for 10 min and rnea tha wateh glass
amd the walls of the beaker with a lietlo wanm ywatar.

Ff uncilssohed matter remaing, which denotes the presence of
silicon, filter, place the filter in a platlom crogibls gost in-
cinorate, taking care that it does not inflame. Then calcine at
about 550 2,

After cooling, add 2 mil of the sulphuric acid salestion (3.2, 5 ml
of the hydrefluoric acid sclution (3.6) and, drop by drep, some
nitric acid solution (3.4 in such a mannar a6 1o obtaln a Tmgkd
solution tabout 1 mill. Evaparate to dryness and salcine again at
ahbout 70 20 for & few minuiss to completely wolatilize the
sllleon,

Aftar cooling, bring the non-volatile matter infa sohation with
the least posshole quantifty of the hydrochlonc acid sotution
[2.F), fliter f necessary, and quantiaiiesly add this filtrate to
that previously obteined. Evaporate the solulion T (e beaker
to reduce the valume to not mora than about 50 mil. Transfer
the solutioh guantitatively to & 100 ml one-mark volurnctric
Elask, dilute tu the mark with water and mix.

According to the cxpocted titanium cantant, procea BSing the
valumes of tast solution and standand aluminluen solutlan (3.7
Incdieated it takile 2.

Takle 2
: Volume of
Expaotod Yilume of Quantity of gtandard
titenium taat ttaniurm gluminium
content golutlon prosent sodution
_ [3.11]
Fh dmidm| ral i md
0,043 10 0,03 50,0 0 M6 10 0,16 -
003 to0,08 20,0 L o k18 30,0
008 o 030 R H b4 to 115 15,0

6.3.2 Colour reactlan

gnacificd in B,2.2 isss 8.2,

6.3.3 Raferencs solution

8.3l

Plaga in a 100 rml one-mark wvofumeatric flask, using a pipeits,
the approprate volumes of test solution and standacd
aluminium solution (3.11) acoonding L0 lable 2, and continue as

Place in @ 100 ml ane-mark volumetric flask, using a pipette,
the appropriate wvolumes of test soluion and standard
glurtinivum aolution (3.11) eccording to table 2, and continue as
specified in 6.2.2, but omitting the diantipyrymethang (see

6.3.4 Phatometrle maasuromants

Mesgsure the sbsorbance of the sclution [6.3.2) aftar 20 min,
using the spectrophotormater {4.1} gt the maximuam of the ab-
sarption curva fwavelongth approximately 400 nmf, or the elec-
traphotometer (4.2) fitted with suitable filters, aftar having firat
adjusted the apparatus to zerg absorbance agalnst the cor-
responding reference solution (6.3.31.

7 Expressian of results

By maans of the calibration curve fage 6,24}, determina tho
mass of Htanium corresponding to the absorbance of the
tregted test soluation.

The titanium [Ti] content, expressed a3 a percantaga by mass,
is given by the formule

oy = i
'l_{'.lfma
whers

Fip 15 the mass, in grams, of the tast poriion;

ny i thia nass, it omilligrams, of dtanium found in the
aliquot portlon of the test =olution (6.3.2) maasgured against
the reference salutlon §6.3.3);

f3 s the ratio of the volume of the tast solution to that of
tho aliquot parffon taken for the calour reaction.

8 Notes on procedure

8.1 Instead of 3 ml of the hydrogen peroxide solutdon (3.6),
1 rnl of the nitric acid aclution {3.4) may ba used to oxidize the
teat solution. .

8.2 For alloys wilh mlatively high zine contents, some
pracipitate may oagur in the solution. In this case, filter part of
the aolution into & dry containcr bofore making photernatrle
MEASrements.

3.3 The caomezponding valus of abzerbance of this "hasle’”
aolour should be doducted from the measured absorbance of
the tegt aglution in order to avoid intarference from alameants
which form colgured ions In Cher sululion,
9 Test report
The test report shalk ineluds tha following particutars

a)  identification of the test sample;

by the reference of tha meihod used;

cl  tho rosults and the method of expression used;

db  any special features noted during the determinetion;

el any operations not specified In this Intemational Stsn-

dard, or regardad as optional, P

)
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