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INTERNATIONAL STANDARD

IS0 4744-1984 (E)

Copper and copper alloys — Determination of chromium
content — Flame atomic absorption spectrometric

method

1 Scops and flald of application

This nternational Standard specifiss a flame atomic absorption
spectrometic meathod for the determination of shromium in
chromlum-copper, and in slloyed and unalloyed coppers listad
in International Standards.

The method iz applicatde to the determination of chromium
contents batween 0,003 and 2,00 % (W1 m).

2 Pringiple

Digsalution of a test partfon in nitdlc ecid and digestion in
gubfurle asid. After appropriate difution, aspiration of the tast
eofution Into an air-ecetyiene flarme, and determlaation of the
chromiurn content by spectromettic measurernent of the ab-
sorption of tha 3579 nm line emltted by & chromiern hollow-
cathode lamp,

3 Reagants

Duting the analysls, use enly reagants of recognizad analytical
grade, and onty distilled water or watar of anuivalant purity.

31 Sulfurle agld, o 1.84 g/ml.
3.2 Hydrogen peroxide, about 30 % (/) solution.

3.3 Nitric acid, g 1,2 g/ml, sbout 34 % tm/m solution,

Bilute S0 mil of nitric acid, o 1,4 g/ml, witth 500 m| of water,
and milx.

3.4 Copper. 20 g/ bass solutian,

Transfar 20,0 g of chromiuvm-frae coppar 10 a 1 000 mi haaker.
Add, in small portlong, 400 ml af the nltric &eld sahstion {3.3).
Covar the beakee. |f necessary, warm gently to help dissolu-
tlon. After cooling, add cautiously 200 mi of tha sulfuric acid
[3.1); haat to tha avolution of copfous white furnes and con-
tinue for & min, Cool and add cavtiously alasut 200 mi of water,
and warm to complete the disasiution. Quanttatively transfar
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the coolad solution to a 1000 ml one-mak walumetts flaak,
dilute to the mark and mix.

50 ml of this solution cantains 1.0 o of copper.

45 ml of thiz aolution containg 0,9 g of coppar.

3.5 Chromlum, standard solrtion corasponding o 0.5 g of
Cr per [itre.

Walgh, (o Lthe nearest 90001 g, 741429 of potasslum
dichromate {KaCr0-), previously drled at 140 "C and allowed
to ool ire & desicoator. Place in & 400 ml bedker and dissolve In
about 2¢ mi of water. Add & ml of the sulfuric acid {3.1] and,
while cooling, cautiously add the hydrogen peroxide solution
13.2), adding an excess of about 2 ml after effarveacence has
ceased, Allow the salution to stand &t ambient temperaturs un-
til the yellow colour hes completely dizsappesred (several
haursl, than transfar to a 1 000 M1 gna-mark volumatric flask.
Diluta to tha mark and mix,

1 vl of this stamndard 2olution contatns .6 g of Cr.

3.6 Chromium, standard solution corresponding to 0,025 o
af Cr per litra,

Transfer 25,0 ml of tha chromiurm standard solution (3.5} 1o a
5K mil one-mark volumetris flask. Dilute to the mark and .

1 ml of this standerd sclution contains 0,02% mg of Gr.

4 Apparatus

Ordinary [sboretory epparatus, and
4.1 Burefts, gradusted in 0,05 ml.

4.2 Atomic absorptlan spactrometar, soqulpped with an
ar-acelylena burer,

4.3 Chromlum hollow-cathede lemp.
4.4 Campressaed air supply.

4.6 Cylinder of acatylane.
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5 SamplingV

Tha t1est sarnple shall be in the form of Ane chips or drillings,
ohtained by milling or dilling, with 8 maximum thickhess
of 3,5 mm.

6 Procedure

6.1 Teat portlon

Waigh, to the nearest 0.001 4. alout 1 g of the test semple
{clauss B

6.2 Preparation of the calibration graph

6.2,1 Preparatlon of standard matchlng selutlans

Using a burette (4.1), introducs into aach of & series of nine
{0 ml one-mark volumstric flesks the velumos of standard
chromivm aglutions {3.6 and 3.6) as shown [ the tabla. To
each flask, add 50 ml of the copper bese sclution (3.4]. Dliuts
to the mark and mix.

§.2.2 Adjustment of apparatus

Fit the chramlurn hollow-cathods lamg (4.3) into'the apparetua
(4.2, switch on the currsnt and allow to stabilize. Adjust the
carrand, the sansitivity gnd the aporfurs al the sl accerding to
tha charactaristics of the apparatus. Adjuat tha wavelangth in
the region of 3679 nm tn minimum absorbance. Adiust the
pressure of the alr and acetylene agoording to the
charactaristics of the aspirafar burret,

6.2.3 Spectrometric measurements

Aspirate the series of standard matching solutivns (8.2.1) in
succeseian inko the flame end measure the abserbanca of sach,
Take care to malntain a constant rate of aspiration throughout
the preparstion of the calibration graph. Spray water through
the burner after each messursment.,

B.2.4 Plotting the graph

Plol a graph having, for example, the masses, In milllgrems, of
chramiurn contained in 100 m| of the standard matching solu-
flong as shecissas, anc the corresponding values of the
mesaurad absorbances, reducad by the value of the ebsor-
rance measured in the klank test on reagants for calibration
16.2.1, term 0, as ordinatas. :

WOTES

1 The range of standard piatching solutions is appropiate: (or mosl
purrant madels of odjulparont of average performenss, The mnga and
oparating conditions should be selected for optimumn maoauramenks by
tho particular equipment available.

% Tha presanca of eoppor 8nd attack acid in the standard matehing
solutlons compensatzs for chemical intersction affacts of Hheca
spaclas,

6.3 Detarminaiion
£.3.1 Praparation of the test solution

§.3.1.1 Transfar the test portion 181} to 8 250 ml baakar, Ak
20 ml of the nitric acld solution (3.3], cover, and warrn gently 1o
pomplata the dissolutlon. Allow to cool and cautlously add
20 il of tha sulfurie acid {3.1). Heat io the avolution of copious
white fumes, Continue heating for B min, swirllog Lhe selution
if necezsary. Allow to oool, add 20 to 30 mil of water and haat
to dissohve the salts,

6.3.1.%2 |n the cage of chromium contents betwesn 0,002 and
0,20 9 tenefem), \ransfer tha test solution {8.3.1F to a 00 ml
ane-mark volumetric flask. Pilute to the mark and mix.

8.3.1.3 |n the case of chromium contents betwean 0,20 and
2 % (mr/me), transfer the test solutinn (B.3.1) o0 a 100 ml ane-
mark volunemic flesk, Dilute to the mark and rmix. Transfer
10,0 ml of the selutlon obtgined into ancther 100 mi one-mark
valumetric flask. Add 48 ml of the coppar baea solution (3.4,
Diluta ta the mark and mix.

11 An Intermational Standard dezling with the sarnpling of capper and copper alloys s in praparation.

2

Tabte
Standard chromium sulution Correzponding ¢h m“!llum cohtart
Corresponding f test portion
maas of chramium '
1 g 100 il 0.1 g/ 100 i
13.6) (4.5) 64,11} (6:4.1.2)
mil mi me B Ll S il
ar — Q 0 a
1 - 0,025 0,2 G
2 — 0,05 3,00
4 - 0,10 0,010
B — 070 0,020 0,20
20 — 0,60 D, 3E0 0,60
- 2 1,0 0,10 1,0
_ .1 L 0,16 1.6
_ 4 a0 054 2.

44

Blank tact on resagants for catibration,
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832 Spectrometric meesurements

€221 Preliminary measurement

Carry ot a pralininary reasurstnent on the test solution
16, 3. 1], follwiny e procedure specified in 8.2.3, at the same
time a3 the spectrometric meesuremgnts &ra cardad out on the
standard matching solutions (6.2.1). .

From the calibration graph [6.2.4), calculate the approximate
concentration of chromium in 10 ml of the test asoluntinn

(8.2,

6.3.2.2 Bracketing measuremants

Carry out 8 second measurement oo e sl solukion 5.3.14,
following the procodure specified in 8.2.3, by bracketing be-
fween twe standard matching solutions of compoasition similar
to that of the standard rmatching solutions (6.2.F), but having
chromium contents which differ by smaller increments.

To prepare these standard maiching solutions, folfow the pro-
cadesra spacified in 6.2.1, using, however, auitable guanfities of
standard chromium solutionz (3.5 or 3.8).

6.4 Blank teat
Carry out a blank test at the sanya tins @5 the dadarminalon @l

following the same procadura, using the same gquantities of
raagents as for the determination but omitting the te=t portion.

7  Expression of results

7.1 GConcentration of the test solution

The chremium concentration, ¢ expressed in milligrams of
chremium pear 100 ml of test solution, is givan by the formula

' Ag — Ay
oy {ﬂz - c”jﬂ]— y
2~ ™

where

£, i& tho eongentration, in milfigrams per 100 mt, of the
standard matching solutfon of lower concentratlon, used for
the hracketing measarement {5.3.2.2);
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ce i3 the goncentraticn, fn miligrams par 100 ml, of the
gtandard matehing solution of higher concentration, usad
tor the brecketlng measurement {§.3.2.2):

Ay 15 the value of the ahserbance sorresponding to the
~ coneentfation of the fest solution (6.3.1}

Ay 18 tha valus of tha ahsorbance corresponding to con-
cantration o4

A; ig the value of the absorbance corresponding 40 con-
cantration s,

7.2 Chromium content of the sample

The chromium content, Expressed g3 & perceriege by mass, is
divan by tha formula

-0
10 ¢

® F

where
& is the chromium concantration, sxpressad in milligams
par 130 ml, of the test salution (6.3, 14, abtained according
e 71:

£y i the chramilm cencentration, expressed in milligrams
pear 100 ml, of the blank test sclution (6.4):

mr is the mess, in grams, of tha test parllon 16.1};
¥ iR the ratin hetwezen the welume of the test solution
(6.2.7] and the standerd matching solutions {6.2.1},
B8 Test report
The test report shall inchuds the following particulars :
al an identificatlon of the sample;
b tha reference of tha mathod usad:
¢l tha rasulte and tha mathad of exprassion used;
d) eny unusval faatures notad ﬂurfng tha daetarmination;

8l any opartion not includad in this International Stan-
dard or regarded as optional.



