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INTERMATIONAL STANDARD % 150

ISO 10688:1994(E)

Steel — Determination of antimony content —
Electrothermal atomic absorption spectrometric

method

1 Scope

This Interrational Standard specifigs an slectrotharmal
atomic abzorption spectrometric method for the de-
termination of the antirmony content in steel.

The method ia applicable to antimony contonts be-
tyween 00008 % (miml and 0,010 % (mm),

2 Normative references

The follpwing standards coniain provisions which,
through referance in this text, constituts provigions
of this ntsrationat Standard. At the time of puble
cation, the editions indicated wara valid. All standards
are subject to revision, and parties to agresmerts
based on this Interrational Standard are encouraged
to investigats the possibiity of apphang the most re-
cent editans of the standards indicated below,
Members of [EC and 150 maimain registers of cur-
renthy valid International Standards.

|50 377-2.1989, Salection amd preparation of sarmples
and test pleces of wrought staels — Part 2: Samples
for the determination af the chermical compesition,

IS 38b-1:1984, Laberatory glassware — Buretfes —
Pert 1: General requiremanis.

ISD B4B:1977, Labaratory glasswars — One-mark
Pipetfes,

|50 1042:1983, Laboratory giassware — One-mark
violurratnic flasks,

W50 369611987, Water for analvtical iaboratory use —
Speciication and test methods.

|SO 57291986, Pracision of test methods — Deter
miration of repesrability and reproducibiity for 2
standard test method by interlaboratery tests.

3 Principle

Dissalution of & test portion in hydroch oric and nitric
gcids and dilution of the solution to a known valume.

Introduction of a known walume of the soluticn into
an electrotharmal atomizar of an atomic absorption
SEectrormeater,

Measuramant of the atormic absoration of ths
217,68 nm spectral resonance fine energy emitied by
an sntirnony larmp, Lsing background cerrection.

Calibration by the standard additions technigus.

4 Resagents

During the analysia, unless ntherwise stated, use o9y
reagents of recognized analytical grade and only grade
2 watar a3 specihes in 150 3688,

4.1 Nitric ackd. p about 1,40 gfmil.

4.2 Hydrochloric actd, p about 1,18 gt

4.3 Orthophosphoric acid [(H,PO,. p about
1,71 g/ml.

4.4 Nitric acid, p about 1,40 gfml. diluted 1 + 1.
45 Antimony, standard scluticns,

451 Stock solution, coresponding to 1,0 ¢ of Sh
per litre,

Weigh, to the nearast 0,1 mg, 0,100 g of the high

i
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purity antimeany metal [roinirnurm purity
93,9 % (mAn]]. Transfer to a 100 ml beaker and dis-
solve in 30 ml of hydrochlsrie acid {4.2) and & ml of
nitric acid (4.1). Haat until it is completely dissolved
and bail gantly to expel oxides of nitrogen. Cool and
transfer the solution guantitatively to a 100 ml one-
mark volumatric flask. Dilute to the mark with nitric
acid (4.4} and mix. Grare in g polyethylene bottls,

1 il of this stock solution comtaing 1,0 g of Sh.

4.5.2 Standard solution, comesponding to 0,010 g
of Sk per litre.

Tansfer 1.0 m! af the stock solution (4.5.1) to a
100 ml one-mark volumetric flask, dilute to the mark
with nitric acid (.4} and mix,

Preparg this solutian immediataly bafare use.

1 ml of thas standard solution contains 10 pg of Sb.

5 Apparatus

All wolumetric glassware shalf be grade A, in aceond-
anee with |50 3851, IS0 648 or 1SO 1042, a5 appro-
priate.

Crdinary laboratory apparatus, and
5.1 Micropipeties, of capacities 100 pf to 500 pl.

8.2 Autosampler, squipped with micropipettes of
capacities 10 pl to 50 pl.

53 Atomlc absorption spectrometer and
electrothermal atomizer. egquipped with & back-
graund corrector ard a high-speed recorder or com-
puterized readout,

The instrument shall be capable of using single-
glerment hollovw catrode or electrodeless discharge
lamps operated at currents recommended by the
ranufacturar of the lamp and instrurment,

The atomic  ahsorption  spectrometer and  the
electrothermal stormizer uged will be satistactory if,
after optimization according tc 7.3.4.2, they mest the
precision oritang given in 5.3.1 to 53,3,

It is also desirable that 112 instrumert showld canforn
to the additional parformance ragquiremesnts given in
£.3.4.

5.3.1 Characterlstle mass {see AN

The characte-istic mass for antimeny shall be less
than 25 .

50

5.3.2 Minimum praclsion isee A 2)

The minimum precision of the most concentrated
blank addition solution shall not exceed 10 3% of the
mean absgrbance of the same selution and the mini-
mum precision of the least concentratad blank addi-
tion solution (excluding sciution Bq) shall not exceed
4 % of the mean absorbance of the most concen-
trated blank addition sclution.

8.3.3 Limhk of detectlon (ses A.3)

The limit of detection of antimory shall be less than
20 pg.

53,4 Graph linearity (500 A 4)

The graph lingarity shall not be lass than 0,95,

6 Sampling

Carry aut sampling in accordance with 150 3772 or
appropriate national standards for steel,

7 Procedure

1.1 Test portion

According to the expected antimony content, weigh,
to the nearest 0.1 my. the following mass (m) of the
test porticn:

al for antimany cantents between 00006 % imdml
and 3,0050 % (mim) m = 1,00 q;

bl for antimony contents between 0,005 0 % {mim)
and 3,070 % (el moe 0,28 1

7.2 Blank test

In parallel with the determination and following the
same procedure, carry out 8 blank test uging the same
gquantities of all the reagents. The antimony content
in the blank test solution should be not greeter than
10 ppb

1.3 Determination

7.32.1 Preparation of the test solution {see clause
100

Place t9e test portion (7.1) in a 250 ml beaker, Add
& ml of hydrochloric acid 4.2 and 5 mil of nitric acid
(4.1). Cover the beaker with & watch gass. heat genthy
untl the reaction ceases and boil far 1 min to remove
oxides of nitrogen.
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Al the salutian, which ey contain carbides, ta
cozl. Add asbout 15 ml of watar, fiter trrough a
medium-textu-e filter paper and collect the Filtrate in
a 200 mt one-mark valumetric fask, Wash the filter
papar serveral times with warmmwater and collect tha
waczhings in the flagk, Dilute to the mark wwith water
and rmix.

7.3.2 Preparation of the test additlon solutions

Introduce separate 200 mil aliquots of the test sal-
ution {sae 7.3.1) into a series of five 100 mi one-mark.
volumastric fasks. Then add, using a micropipette
{5.1], the respective volumes of antimany standard

Al TUG38I19334.(E)

selution (4.5.2) indicated in table 1, Dilute to tha mark
with water and mix, These so'utions are named 5,
B4, 84, 54 and S, respectivaly,

71.33 Preparation of the blank addition solutions

Intraduce separate 20,0 mi aliquots of the Blank sal-
ution {zee 7.2] into another sarias of five 130 ml oae-

mark  volumetrie  flaske. Then add, using 3
micropipette (5,1}, the respective volumes of
artirnony  standard  solution (4.5.2)  indizated n

table 2. Dilule to the mark with water and mix. These
solutions are narnad By, Ba, Ba By and Bg, respect-
iy

Tatrle 1
Volume of antimony ancantaﬁun of Corrasponding mass of antimony addad, ng
antimony added in
standard solutton the test addition Vol Injected
aluma n
Mame of the solutlon {4.5.2) added solutions
pl ngym 10l 50 ul
&4 0 n 0 n
So 160 10 31 0.8
Sa 200 o 0,2 1.0
Sa 400 40 0.4 2.0
Sg &0 &0 05 Zb
Tahls 2
i dded
Volume of antimony a(ﬂ'_:;:::::r:ﬁg:ﬂ n:n Corresponding mass of antimany a , ng
standard salutlon N
the blank addHion Volume lnjactad
MNarne of the solutlon 14.5.2} addad eolirtinne
pl rigrmil 140 i B0l
B, 0 il 0 [
= 100 10 1 0.8
By 200 20 02z 1.0
B, 400 40 0.4 2.0
By 500 B0 0.5 25
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1.3.4 Maasurement

7.3.4.1 Adjustment of atomic absorption
spactrometer

Sea table 3.
Tabie 3
Element Charactaristic
Type of Antireany  electrodeless  discharge  or

larmp cathode famp
Wavelangth | 217,56 nm

Lamp qur- Followy marufacturer's recommendations
rent
Bandnadth Follow manufacture's recommendations

Background | Antimony line 217,86 nm is close to irgn
correction line 217, nrn, If the zero member gives
an atsgrbance comparable with the pre-
cis on of the least concentrated calibration
solution, backgrourd coarrection will be

resuired

73.4.2 Optimizing the atomic absorption
spectrometer settings and slectrothermal
atormnizer

Set the required instrument parameters and align the
elactrothermazl atomizer according to the manufac-
urer's instructions (see note 1.

MOTE 1 Optirmwerm seitings for the operating parameters
wvary fram irstrurnent to nstrument. Seale expansion may
hzve to be used 10 obtain the required readability.

Determine the optimum electrothermal slomicer pa-
rameters for the particular type of atomizer and saim-
ple volume, a8 recormmendad by the instrument
manufacturer or by following normal labaratary prac-
tice,

Zero the ‘netrument and set up the baseline on the
racarcar.

Check the zern stability and lack of spectral interfer-
ence within the atomization systern by running the
nre-zet heating programmea for biank finng of the
graphite atomizer. Repeat to ensure baseling stakiity,

Condition new graphite tubes prior to analytical use
by firing at least twice.

tEvalusta the criteria of 5.3.1 to 5.3.3 and the addi-
tional performance requirements of 534, to ensure
that the instrument is syitable for the deternination.

C |50

7.3.4.3 Spectrometric measurament

Using an autosampler 15.2), inject into the atamizer
the predetermined wolume [(see note 2) of the tes:
and blank addition selutions, in order of increasing in-
strument responsd.

NOTE 2 The wvalums injectsd into the awamizer shoud e
between 10 w end 50 pl, depending on sansitivity, matnx
interfarences and range of linsarity.

Atomize gach solution three times. Record the three
readings by peak height measurements. Rank the
valuas obtained in order of increasing numerical value
{x, « 2 = x), decide whather the srallast (z) or the
largest (e} is suspected to be an outlier and apply
Dixan's test:

fey — i — x)

or
(% — L”[:-fa. — )

if the calculated ratio is lower than 0,970, average the
raghrgs. I greater than 0870, reject the outlier and
average the remaining two readings.

Check the instrument for mamary effects, aspeacgially
at high analyta levels, by running the blank firing pro-
grarmrme. Beset the baseling to zero if necassary. Re-
card all the readings by peak height measurermnents
for the determination.

71.35 Plotting of the additions graphs (ss&
note 34

Calgulate the average of three nstrument readings for
each of the blank addition selutions {solutions B).

Plot the averaga instrument reading against the mass
of antimony added, expressed in nanograms, in the
Blark addition salutiors.

Calcutete the average of three instrurnent readings far
each of the tes: addition solutions {solutions S).

Flat the average instrumant reading against the mass
of antimony added, expreszed in nanograms. in the
test addition solutions.

MOTE 3 Ir this method, any nen-specific ahsorptior ef-
fect is eliminated by background correctian of the imstru-
e,

Antierary may be present in the resgents. 43 the blank tast
is incomporstad i the additions araph., this may not pass
through the arigin.

The standard additiony graphs for the blank and the sample
shauld ba parallsl,

'l.‘:nw'.n"ighi by the mtcrnational Deganization For Slandardization
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8 Expression of results

8.1 Moethod of calculation

Determine the masses of antimony in the tast and
blank addition selitions, mg, ; 8nd i, 5 Sxpressed in
nanograms, as the two intercepts on the mass axis
by extrapalating the resulting straight ines in the two
arlditions  praphs  {see  7.3.8). The dfferencs
(75,1 — My o) Gives the net mass of antimory, mg,. In
tha test addition solution [salutian S4q).

The net rrass of entimony, mg,, can also oe calculated
Lsing the leastsquare-fit methad appled o the fwo
straight anos, the blark addition soluticns {solutions
B! and the test addition soluticns (soluticns S

The equation of the straight ine s

¥=ma+ bm

Wi TeIe

¢ and b are two constants that corespond respect-
ivaly 1o the intercept on the y-axis and the slepe of the
straight line. Calculate & and a using the least-scuare-
fit method az foilows:

" nznw.- - Znﬁzzye
ay - (3 m)

D

The intercept on the xaxs with the atraight line of
slope b is (— gB), therefcre

Mep g = n}T1 {Z)= - MZWJ
Mich, 0 = ﬁ [Z)ﬂ - f’uzms]

Pigh = Mgpy — Mapn

where
] iz the coeffimant of ~egression;
" is the nurmber of the zoluwtions aralysed;
it is the intercent on the y-axis;

" I5 the mass, axp-assed in nanograms, of
artimony addad, in the test or blank addi-
ticn sulutipns;

Copyrighi by the Mtcrnational Deganization For Standardization
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¥ is the absorbance corresponding to the
test o~ biank addition solutions;

gy 15 the mass, expressed in nanograms, of
gntimony phtained, from the test sddition
salutians;

My, 15 the mass, expressed in nanograms, of
antimony gbtained. from <he blank addition
salutions,

The antrmony COntent, wey, €xpressed as a percent-
age by mass, is given by the aguation

r 3
vk 108 v,

Play X ——3r—— X 5
Wy, = LI 3 x 104
m e 100
10° _ 200 2
_ntth v, x 20 x 11 _msuxﬂ.']
- .l'!f!x'll:l9 LR V]
whars

me, |15 the mass exoressed in nanograms, of
antimomy, 10 the test addition solution
{51:'.'

¥y is the wulume injected, in microlitres, of a
series of test addition saluticns and of the
blank additicn solutions (sse takles 1 and
20

¥y is the volurnea, ir millilitras, of a series of
1est addition sclutions ang blank additon
salutions {see 7.3.2 anc 7.3.3);

¥, is the volume, n mililitres, of the aligwat
of tha tast and blank solutions {see 7.3.2
and 7.3.3];

v, is tha volume, in miliitres, of the test and
blank sclutions sea 731k

m is tre mass, in grams, ¢f the 1est portion
see 7.1).

8.2 Precision

A planned trial of this mathod was camed out by
18 lapo-atories, using seven levels of antimony con-
tants, sack laborstory rraking three detsrminenions
of antimany at each level [see notes 4 and &)

The test samples vsed are listed in table B.1.

The results obrained were treated statistically in ac-
cordance with |50 5725,
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The data shbitained showed a logarithmic relationship
between antimony content and repeatability (¢} and
repreducibility {F and &) of the tast resuts {ses
note B, as summanzed in tabled. The graphical rep-
resentation of the data is shown in figura €. 1,

MOTES

4 Two of the three datarminations were carried out under
rapaatability corditions as defined in 150 E735 . ong op
arator, same apparatus, identical cperating conditions, same
calibration and & mirimum perod of tims,

5 Tho third determinaticn was camed aus at a diffarent
time 0 the offerant dayl by the same cperater as in
rote 4, using the same appasatus with a nevw calibration.

B8 From the results obteinad on day 1, the repeatabiliny (r)
and reproducikility [RY were caloulated using the proceduie
specified in S0 ET26 From the first rasclt ootained an
day ! and the result sbtained on day 2, the withindaboratery
reprocucibiiity (R, was calculated.

9 Special cases

Lse the following procedure for tast portions con-
taining tungsten andfor nicbium.

Infroduss tha test portion (7.1} inta a 100 ml beaker.
Add 1 ml of orhophosphoriz acid (4.3}, 16 ml of
hydrochioric acid (4.2} and B ml of nitic acid (4.1).
Cover the beaker with 8 watch glass and heat gently
until the reaction ceasas. Evaporgte the salution till 2
volurme of 2 mil to 3 rrl is reached, then add 25 ml of
nitric acid (4.4) and boil for 1 min to remove oxides
of nitrogen.

o [50

Proceed s specifies in the second paragraph of
Fan

Carry out 2 seoarate blank test 7.2} coresponding to
this procedurs.

10 Notes on procedure

Because of the high sensitivity o elestrothermal
atomic absorptian, stringent precautions shall oe
taken to clean all glassware and to awoid contami-
naton of sample, standard snd calibration solutions
from foreign material and dust from the laboratony a-
maosphere.

11 Test report
The test report shall include the following information:

a} all information necessary far the identification of
the sample, the |laboratory and the date of analy-
sis;

b the method used by refarence to -his Internationat
Standard:

c] the results, and the form in which they are ex-
preszed;

di any vrusual features noted during the datermi-
nation:

e} any operation not specifisd in this Intarnations)
Stancatd, o any optional oparstion which may
have influenced the results.

Table 4
antimony ¢ontent Rapaatability Reproduclbility
¥ [msin) ¥ & B,
0.000 & 0,000 20 0,000 35 OO0 8
0001 O 0,000 28 3,000 b .000 27
0,002 G 2,000 41 Q000 83 0,000 41
(3,005 0,000 55 Qa0 5 0,000 M
010 0,000 82 0,002 2 0,001 1

-
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Annex A
(normative}

Procedures for the determination of instrumental criteria

For tha preparation of standard methads of anabysis
us ng electrothermal atomic absorption spectrometry,
lhe vaues for instrumental criteria should be decidsd
from interlabaratary test rasults, by the working group
in chargs,

A.1 Determination of charactaristic
mass, m,

Prepare a solutian with the same matrix conoentration
as the blank sotution, but with the slement of intarest
at the following known concentration:

g rgimrl to give an absorbance 4 of epproximately
0,1 at a preaetermined injection volume,

Inject imta the atomizer a predetermined volume of
this scdution and then the same volurneé of the blank,
without  scale expansisn,  and  measure  ths
shaprbances A and 4,

The characteristic mass, m,, ig given by the equaton

% 0,004 4 x ¥,
—_——t

¥, is the injested volume eoxoressed in
micralitres, of the solution, with concen-
traticn g ngimi;

Ag is the absorbance of the blank solution.

A2 Determination of minimum
precision

Inject into the atormizer the predetermined vourae of
the mopat concentrated addition salutior 10 trmes to
obtair 10 ndividual absorbance readings Ay, and cal-
cuiate the mesn vilus A,

injact into the atormizer the same volume of the least
concentrated addition so-ution {excluding the zero
rnembar] 10 times to obtain 10 individual absorbance
readings As; and calculate the mean value g

Copyrighi by the Mtcrnational Deganization For Standardization
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The standard deviations s, ard sy of the most and
lsast concentrated acdition solufions respectively are
obtained from the agquations

E [AM—A_A]E
5.&. = 5—
E [4g; — Ag)”

The mianimum precisions of the most and least con-
centrated  addition  solutions are  obtained  from
5 % 1004, and sg % 10044, respectively.

A.3 Determination of limit of detection,
IP.ﬂl"ﬂlﬂ

Prepare two solutions each eantaining the same ma-
trix congentration as the klank solution, but with the

elgment of interest at the following known concer
tratians:

— o' ngiml to give an absarbanee A of approximately
0,01 &t a predetormined injection valume;

- rmatrix blank to give an acsorbance A

Injeet intn the atomirer the pradatarmired volume of
the zotution of concentration p” ng/ml and the hlank
solution, 18 times each, using sufficient scale axpan-
sich 1o make the fluciuations in signal claarly visible,

Oomain the mean absorbance readings A” and 4.

The standard deviation i, 35 given by the ecuation

D=

By = m
where
A s the indwioual measured absorbances
reading;
A" is the mean value of A7,
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The limit of detaction m.y, In picograms, is given by
tFe equation

[ PR T 4
Blopin = ———, _ =

A =4,
whers
¥, is the volume exgressed in microlitres, of
the sclution irnjected,
k is normally taken as 2.

A.4 Criterion for graph linearity

It the case of the standard additions method, the
araph Enearity {4,/4g) shoutd ba checked by following
the procedure described in A4.1 and A.4.2, and shall
not be less than 0,85.

0 150

&.41 Linearity of the blank additions graph

Having established the blank additions graph, the
value of the slope of the graph covering the top
20 9% of the mass rangs, By 1o Bg lexpressed as g
change in absorbancel, should not be less than C85
times the value of the slope of the bottom 20 % of
the mass range, By to By lexpressed as a change in
absorbance! (see figure A1}

A.4.2 Linearity of the test additions graph

Having =stablished the test additions graph, the value
of the slope of the graph covering the top 20 % of the
rmass rangs, S; to 5g (Bxpressed as a change in
gbsorbance), should not be leas then G.95 times the
valua of the slope of the bottom 20 % of the mass
range, 51 10 32 (expressed as a change in shsorbance)
izee Tigure A2,

s -
3 L
s
[ 1]
5
i)
[N
(=]
3
[=]
E —
=
3 i
* E
a k| L
B4 Bg B d, Bc
f
0% Mass scale 1 2%
Botrom 20 % of Top 20 % ot

[Fw muss ronge

the inuss runge

A Fozs ot ontimony, expressed IR nanograms, in the injected blank salation,

Figure A.1 — Blank additions graph
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A
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I’ 0 I i |
Moy 5a 32 S 3 Sg
% Macs soale ™ LL

ootiom 20 % of Top 26 % ol

the mozs range

the mg sz range

11 Mooe af antimany, axpresssd Tn A hagrams, in the injected test solution.

Flgura A2 — Test additions graph

A.4.3 Linearity of the graph throughout tha
antire mass range

A.4.3.1 Preparation of the solution for checking
tha graph linearity of the entire mass range

Obtain the predetermined mass of antimany, ey, .
expressed in nanograms, in the test solution. in
figure A2, tha intercept on the mass axis, obtained
by extrapclating te resulting straight linge, gives the
mass of antimany.

Introduce separate 20,0 m aliguots of Lhe blark sal-
utizn fto four 100 ml che-mark volumetric flasks,
then respectively add, Lsing &8 micropipette, the fol-
[enw' gy walurmes, in microdtres, of antimony standard
solLtions.

Selution C,2 0

[{mso, x T0%W,) + g, % 10° % 15

Solution Cy: o

[mg . x 1V} + mg,,, » 107] % 4/5
Seldtion ( el } Sl

10

Copyrighi by the Mtcrnational Deganization For Standardization
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[{mm ” mﬁﬂq} + g % 107]

Salution C;
¢ 10
where
¥, is *he njected velume, in micralitres;

Mgy, 15 the predetermined mass of antimeny, in
nanagrams [this value is preferably the
nearest rmultiple of B},

me,, 15 the mass of antimeny, in micrograms, in
130 il ot the most concentrated soltion
fin tablas 1 or 2, mgy, = b ugl

Ciiute 1o the mark with water and mix.

A 432 Plotting the additions graph

Atomize these solutions (Cq to Tyl respectively as in-
dicated in 72.4 and abtain the three iMstrument
readings.

Calculate the awerage of thesa threa imstrument
raadings for four solutionsa.
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Plot the average instrument reading against the mass
of antrmony, expressed ir nanograms (see
figure 4.3},

A.4.3.3 Confirmation of the linearity of the graph

Ir ~he graph in tigure &3, througheut the antire mass
rangs, the vaiue of the slopa of the graph covering the
top 20 % of the mass range, C3 to C; lexpressed as
a chaage in absarbancs), should not be less than 0,35

D |5l

tirres the value of the slope of the bottom 20 3% of
the mass range, Cq to Ca (expréssed as a changs in
absgrbance).

When the linsarity is less than 0,95 times this slope,
the wolume injectad into the atomizer should ba
contralled to fulfit the figure mentioned sbove. i the
volurne injected is as ow as 10 1, the volumss of the
antimony stardard solution added to the test and
Blank addition salutions {see table 1 or 2) should oe
decreased,

L

ad

o

=
o

=

d
= -

[

o

il
Fa

o
g
=

™

o

=

a L
Cq Ca (] L.
T
0% i *nss seole %
Hottow 20 % of Top 20 % wl

the moss ronge

e maas range

N Masc of ontimony, expres=ed in nanograms, in the injected blork solution ong
the test solulion of predetermined mass of antimany,

Figure A3 — Graph throughout the entlre mass renge
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{informative}
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Additional information on the international co-operative tests

Table 4 was derived from tha rasults of intarraticonal analytical trials carried cut in 1987 on seven steel samples in

seven countries involving 18 faborataies.

The results of the trials wera rapartad in docunant ISOTC 17¢5C 1 N 888, July 19971 Tha graphical raprassntation

of the precision data is given in annex C.

The test samples uzed ara distad in tabla B 1,

Tabla B.1
Antimony contant -
% lmnt Precision data
Sample
Cortlfied Found Ropeatabliity Reproduddllity
Wop, 1 Wap 2 r R R,

2MI-Z00CT-4, 5o 0000250 0000 30 0,000 30 0,000 15 0,000 42 0,200 16
Istainless steel
1M1 70BN 2 05 0,008 &3 0,000 52 {4,000 28 0,000 33 0,300 13
[ztainless stoal
13M-17Cr-3Mo 0o0l 41 G001 3 oot 31 0,000 25 0,000 14 0,000 25
1stainlass steel)
Kbl O0Z 4 1 0007 25 0,002 22 0,000 28 0,000 72 G000 27
imicke stasl]
ECRR UH -1 3,004 £ G.o04 24 0.C04 25 0,000 54 O 03 0,000 B2
icarbon steel)
BECRK 08E1 o073 0,006 21 0,C0c 84 Q400 80 2,001 §8 020 BS
icarboq sresl)
BCS 4h8)1 0,012 0012 4 oMz 6 Q001 32 0,503 30 C,001 g2
fearbon stas.)
Wy, p | GBNA"E Mean witrin a day
Wy g o gENAE Mea7 Detwear days
1: Hor<erti‘ied value
2 Swadar CIW! JKBF
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Annex G
{informative)

Graphical representation of precision data

a0 —

0002 I

Q.30

Preclsicn (5]

00008

0000 2

3300 ¢ | [ R | | [ |
Q600 2 49405 0,001 0002 44005 G441

Ankimoeny confent (% (mam ]
Iy r=0512 7 g #gy — 2,008 7
Ig R, = 0532 210 wg,— 1,754 7
Y R=08161Igwg,— 14618
where
Wy ¢ I8 the average antimony contént, expressed a8 & percentage by mass, obtsined within a day,

w0 15 the average antimory content, exprassed as a percentage by mass, obtained between days.

Figure C.1 — Logarithmic relationship between antimony content (wg,' and repeatabillty () and
reproducibility (R and R,

12
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ICS 77.080.,20

Descriptars:  stac s chemizal ana yss, detarminahca of cortent, antimony, Btorus 2ksorption spectrametnc methoa,

Frice cased on 17 pAgas
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