IMTCAMATIOMAL QRGARIFATION FIRA STANMARDILATI GO E SIYHARONHAR GPEAHHIALAR MO CTAHNRAPTAEALNAADMGAMNISATION ENTERNATIOMNALE DE MOAMALISATON

Ferronickel — Determination of cobalt content — Flame
atomic absorption spectrometric method

Farra-nickel — Dosage du cobalft — Méthode par spaptroméire o absorption atomipie dans 2 farmme

First edition — 1385-17-15

UDC 669.243.881 : 543.422 ; b46.73 _ ~ Ref. No. 150 7520-1385 (E)

Desorlptors © nickel, farrgnickal, chemicel analyde, detarmination of content, onbalt, stomic sbsnrption matkod.

Prlea basod on 2 pagoes

Copyrighi by the Mtcrnational Deganization For Standardization
Sal Jan 04 Hk16-31 2000



T d et Ll . 1 =t ay F - Ll - .

Foreword

150 {the Intarratinnal Droanization for Standardization) s 8 worldwide federation af
natipnal standards hadies 1150 member badies). The work al preparing International
Standards s normally carried out through PO technical committess, Each ramber
badly intgrastad in @ subject for which @ technical committes has been estabhsharl has
the right to be represented on that committee, |nternational arganizetions, govern-
mental and non-goversenental, in liaison with 150, slso take part in the work.

Draft International Standards sdopted by the technical committees are circulated to
the member bodies for approval before their acceptance as [nternational Standards by
the |50 Council. They are approved in accordancs with 150 procedures requinng &t
least 75 %4 approwal by the member bodies voting.

Irternational Standard 150 7520 was prepared by Technical Committee [S30/TC 155,
Nicke! and nicke! slfoys.

Users should note that all International Standards undergo revision from time to time
and that any refarance made herein to any other Internalivnal Slandard implies ita
Iatest edition, wnless othanvise stated.

i |mternationaf Crganization for Standardization, 1986 €

Frimted 1 Sweitzerland
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INTERNATIONAL STANDARD

150 7520-1985{E}

Ferronickel — Determination of cobalt content — Flame
atomic absorption spectrometric method

1 Scope and fleld of application

This International Standard specifies a flame aternic absorption
spectrometric method for the determination of the cobalt corn-
tent of ferronickal in the rangs 0,026 to 2.5 % (m/fnrl.

2 Refersnces

IS0 365/ 1, Laborotory glagsware — Horattes - Part I Ganars!
requiremeds. -

IS0 638, Laboratory giassware — Ong-rmark pipeties.

IS0 1042, Laborgrory glassware — QOna-mark votumelric fusks.

[0 5726, Precision of fest mathods — Determifnation of
ropestapiity ang roproducibiity by inter-fahoratony lests,

150 8352, Farramicke! — Detarmination of mfickel comtem —
Dimetindglyoxima gravimetric metfod.

3 Principle

Dlgsohution of @ test porfion in 8 nitric acid-hydrochloric acid
rrixmire, Precipitetion of silica by dehydration in perchloric
scid, Remaval of silica by filteation. Addition of lanthanum for
elimination of potential interfarances. Datormination of cobatt
by atomle sbsotption spectrometry [ an air-acetylene flame al
a wavelanpth of 240,7 nm,

MOTE — Thig analyels can e carried ot oo soluions whicl hava been
uzed For tha datommination of nickal by |50 8352,

4 Reagents

During the analysis, use only reagants of recognized analytical
grade and gnily distillect weater or water of aquivelent purity.

1,13 g/mi,

4.1 Hydrochloric acid, g4
4.2 Hydrochloric acid, gy = 1,19 g/ml, diluted 1.5

4.3 Nitde acld, gy = 1,41 gfml, diluked 1417,
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4.4 Perchlorlec avid, 2o = 1,81 g/mi[72 % (mfml].
4.5 Hydrofluoric acid, pzp = 1,74 g/ml, dituled 1.9,

WARNING — Hydrofluoric acld s extremely Irritating 2nd
carrosive to skin and mucous membranas, prodosing
severe skin burns which ara slow to heal. In cese of slin
contact wash welf with watar and seek madical advice.

4.8 Lanthanum, sclution, sontaining 200 o of La per litre.

Waigh 280 g of lenthanum chloride hexahydrate (Lally GHoCH
and transfer to a 600 mil bagker. Add 25 mi of hydrochlonhc acid
(4.1} and 33 ml of water, Stir to complets dissolytion. Fltor, if
nagassary, into a 50 ml one-mark volometic flagk, make up to
the mark with water and mix.

4,7 Nickel plus tron, ratrix aclytion, containing 12 g of Ni
and 28 g of Fe per [ltre.

4,71 Welgh 12,0 g of high purity nickel powder [contalning
less than 0,001 % (/) sobalt] into an 3020 ml beaker. Add
B0 m! of watar and 80 mi of nitrle acid gy = 1,47 g/mil. Whan
the [nitial reaction subgides, stir and hesat to complete dizadlu-
tioh. Diluts to about 220 mil with water,

4.7.2  Weigh 28,0 g of hlgh purity irgn poveeler {comtaining less
than 0,007 % (rrdm) cobalt] into an 800 mi heaker. Add 100 mi
of ydrochloric acid diluted T+ 1, Carefully sdd 50 mi of nitric
acld gy — 141 g/} and hest to complete dissolutfon and
nxidation of irgn, Diluta to about 250 mil.

4.7.3 Carefully comblng the nickel solution 4.7.1] with the
iran eolution $4.7.2h, Fliter Into a 1 000 ml one-mark vobumatric
flack, maka up to the mark with water and mix,

A8 Cobhalt, standard solution, comesponding to 0,600 g of
Co per lifre.

Watgh, to the nesrest 0,001 g, 0,500 o of high purity 23,9 %
{mfm) Co, rrininem] cobalt powdar, transfer to s GO0 mF beaker
and add 40 mil of nitrie acid (4.3}, Heat o complete dissolution,
boit gently w0 expel oxldes of nitrogen, cool and transfer to a
1000 ml one-matk volumetric flask containing 160 ml of nitric
acid [4.2L Maks up to tha mark with water and mix.

1 ml of this standard solutfon contains 0,500 mg of Co.



racl=ai

1S0 7520-1985 {E}

& Apparatus

Crdinary laboratory glassware, snd

5.1 Awmwomic absorptlon spactrometor, equipped with a
laminar flowe burmer for an alr-acetylene flame end a cobalt
hoilow cathede lamp.

5.2 Buratta, of capacity B0 ml, gracuated in divirions of
Q0,1 ml, in accordance with 53 38571, clasa A,

5.3 Glass beakers. of capacity 60C ml, clean, unetched and
flat bottomed.

5.4 Pipsttes. of capacities 25 and B0 mrl, in sccordance with
IS0} 848, class A.

55  Volumeitrie flashs, of capacttiea 250; 500; and 1000 ml,
in eccordance with 130 1042, class A,

5,8 Polytatrafluoroethylene {PTFElI heaker, of capacity
€00 ml, for samplas with a high silicon content.

& Sampling and samplas

€.1 Sampling and preperaton of the laboratory sarmpla shall
he earried out by normal agreed procedures or, in case of
dispute, by the relevant Internaticrnal Standard.

6.2 The labgratory sample narmally is in the form of milings,
drillings or granules and ne further praparation of the ssmele is
necassary.

8.3 Il it is suspecied thal the faborstary sempe s con-
teminatad with il or grease from the milling of driling arocess,
it shell be ¢leaned by weashing with high purity acetone and dny-
ing in air.

G4 IF the laboralory gsampo contains particles or pieces of
widely warying sizes, the test podticn shouid bo obiained by
riffling.

7 Procedure

WARMNING — Fuming perchinric acld [ a powarful oxi-
dant and can cause an explosive mixture whan in ¢ontnct
with arganle matarialz. All avaporations should be doana
in fume cupboards aultable for uga with perchloric acid.

7.1 Test portion

Weigh, to the mearest 0,001 g, 3.8 to 4,1 g of the laboratary
sampla and transfer to g glass ceaker 15,31

7.2 Blank test

Carry out & blank tast in parallel with the determination, foliow-
ing tha sama procedure and using the sarme quantities of all the
raagants.
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7.3 Preparation of tast salution

7.3.1 Diszohe the test portion (7.1) by adding 26 mi of water
followeed by B0 mil of nitrle acid (4.3, Cover the beaker with 3
watch-giess and heat gently, if necassary, to camplete dissoln-
tign.

MOTE For ferronickel sarnples cantaining mors than 1 %0 [ e
silicon, usn & polyveemfinarortdans neplear 15,5 Attacy the teat por-
tion by adlling surcossively 26 milof watar, 0 mlof nitric acid (4.3) and
10 puk af hpclronshlaric acid 44,11, To aatain camplete dissolutian of the
sampla, add, at the end of effervescence, 10 ml of hydroffuotde acld
14,54 and 40 mil of perchilo-ic acid (4.4, Haat until evalution of fumas of
parchlgric acid. Allow tn coeol snd transfor zha sofution guantitatively to
a giass beskar |5.31. Heat at 260 “C untlF abundant whita fumos ere of-
te'ned. Raflux ot this tarmpoeraturo For 240 min and procecd as Arectad in
FoE.E, Remove tho aoabksr L

7.3.2 When the metal is dissolved, add 40 mil of parchlgric
acid [+.4) and heat at 260 "C untll abundant white fumes arg
aobtainng. FAoflux at this temperature for 20 min, Bamovs the
beaker from the hotplate and allow to cool. Add 20 ml of
hydrochtoric acid (4.1} and 200 ml of warm water, Filter off the
siliza usling a madium porosity filter paper, collecting the filtrate
in @ 1000 ml one-mark valumatric flask. Rinss the beaker and
ywash the silica precipitate three times with hydrachloric acid
diluted 1 + 9 and four times with warm water. Discard the sllica
procipitate, Add S0 ml of lanthanmvrm solution [4.6) 0 the
filtrate, rmake uid to the mark with water and mix thoroughly
{test solution Al

7.4 Praparation of calibration solutions

741 SetA

7411 Transfer siv 50,0 mi volumes of the nickel plus Tron
rmatrix solution (4.7) te six 150 ml beakers.

7.81.2 Add, usirg 2 burgtte $5.21. 0; 1,0; 20; 3,0; §,0; and
10,0 mil respectively of the cohalt standard saludion (4.8). Add
2 rnl of perchlonic acid (4.4) and heet juat to the iboration of
white furres. Cool, add 50 mi of water and tranefer quan-
titatively inte 3 500 ml one-mark valumetric flask containing
10 ml of hydrochlore asid .13, Add 25 md of lanthanum =clu-
tion $4.6), maka up 1o the mark with wwater and milx,

742 SetB

7.4.21 Transfor siz 5 me volumes of the nickel plus iron matrix
sclutian [4.7) o six 190 ml heakers.

F422 Hee 4.2

7.8 Calibration and determination

7.5.1 Expected cobalt contents 0,025 to 0,25 % (n1/m)

Carty out tha detarmination on test solotion A 7.3.2} and the
get of calibration splutions A {7411




1.5.1.1 Set the required instrument parameters of the atomic
absorption specirometer sccerding to tha manufacturar's in-
structinns using a eobalt hallow cathod s Bamp at 2 wavelangih
of 240,7 nm.

F.85.1.2 Light the bumer and adjust the air ang acetylens flows
to obtain & skightly oxidizing clear non-luminessent flama whila
aspirating watesr,

7.5.1.3 Aapirate test solution & (7.3.2) Into the flame and
note the abacrbance reading.

7.6.1.4 Aspirate water and check that the reading returns to
RN,

1815 Aspirate the et of calibretion aolutions A (7.4.1] in
ocrder of increasing instrument response and note the ahsar-
banco regdings. Flush the system with water between each
reading.

7.6.1.8 Aspirate the blank test solution and note the reading.

7.0.1.7 Hepeat the measuremant of the test solutlon, blank
and calibration solutions to chack the repeatsbility of the
readings.

MOTES

1 Poor repeatabiliey may indicate an insttument molunction ar 2
vanation in the aspiration rate amang the sodutons,

2 Ensura that the meaguramant corresponding to the 1eet sample falls
batwsan twg calibration solutions containing robals 26 closa as pog-
Zible to that balny detarmined.

752 Expactad cobalt contant 025 to 2.5 36 [ fm)

7.8.2.1 Transfer, using & pipette, 25,0 ml of test solution A
[(7.3.2} into a 280 ml gne-rmark velumetde flask. Add 12 mil of
lanthanum solution (4.6, 10 mi of perchloric acid [4.4) and & mil
of hydrochloric acid (4.1). Male up to the mark with water and
mix {tast snlution B).

7.5.22 Dilutg tha Blank tast (7.2) as dirgctad In 72.5.2.1.

7.5.23 Progead with the determiration as directed in 7.5.1
using ftest solution B (7 .5.2.T1, hlank test (7.5.2.2) and the sat
of calibratfon solutionz B (7.4.2.

1.6 Preparation of calibration grapha

Plog the instromeont reading for cach of tho galibration solutions
less the reading for the zero membar agalnst the concentratlon
of cobalt in the calibration salution.

MNOTE — Same irstruments may be adjusted 1o give a read-out directly
in concantation Of the analyte. A graph of inairument responss versus
concentration should be plotted to chack the lineariy anc vaelidity of
the rerdinge.
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8 Exprasslon of rasults
B.1 Calculation

8.1.1 [wtermine the concentration of cobelt in the tost solu-
tion and in the blank from the calibratinn graph.

8.1.2 The cobalt content, exprassed as a percentage by mass,
i= given by the formula

Wy - agl
e = w» T0-1 ).QJF
i

whers

£q & the concentration, axprazzed in milligrame per litra,
af cabalt in tha test solution

Jy iz the coneentration, expressed in milligrams per litra,
of cobalt in the blank test:

7 19 the mass, in grams, of the test portion:
Vs tha volume, i millilitres, of the tast solution;
£ i= the dilution factor of the st solution {f = 10 for tost
solution: BY,
8.2 Pracision

Thig Internetional Standard wwas subjected to a limitad inter-
laboratory tast programme involving sevan lboratories in four
auntries. Elght samples of commerclal ferronickel covering the
range 271 to 41 % (mim) nickel and 0,6 1o 1,3 % (/s cobalt
WErE Bralyzed.

Rapeatability and reproducibility werg eolculated according to
[S0r B/25 with the results given in the table, 1t s owpecied thot
rand # will be correspondingly |ower fior lower cobalt levels,

Table — Rezults of statistical analysis

Mickal Content |5 (m/ul Z0 10 25 25 140
Cobah contant [S& {mff] 0.7 0t 1,3
Standard deviation
within laboeatary, s, r 21 1, (42

— hatwaan labnmatorias, 5, .04 ¥, (K2R
Repeatablifey, » = 2853 /5 0.06 012
Rapraduclbllity,

£ =283 iy, + .07 0,16

9 Speacial cases

If the test solution from the detarminalion of nickel by tha
dimethylglyaxime gravimetric mathod iz usad, an appropriate
aliqunt shall b taken and lanthanam added for the determina-
tian of cobalt following the principles of 7.5.2.

M Test report
The teat report shall include the fallowing information:
al the referance of the meathod used;
b the results of the analysis;
cl  tha numbar of indapendent replications;
oy any unusual features noted during the anebysia;

e any operation not incfuded in thls Internatfonal Stan-
dard or regerded as optional.






