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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Fireworks — Test methods for determination of specific
chemical substances —

Part 8:
Arsenic content by hydride generation atomic fluorescence
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Scope

5 document specifies the test method for the determination of the arsenie eontent in p
positions by hydride generation -atomic fluorescence spectrometry

Normative references

following documents are referred to in the text in such.aéway that some or all of th
Stitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

22863-1, Fireworks — Test methods for determination of specific chemical substances — Paf

Terms and definitions
the purposes of this document, the termis and definitions given in ISO 22863-1 apply.
and [EC maintain terminological databases for use in standardization at the following ad

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available/at http://www.electropedia.org/

Principle of theimethod

yrotechnic

bir content
pplies. For
[s) applies.

t 1: General

dresses:

br the sample) is’ dissolved by acidic heating, the pentavalent arsenic is first reduced t
nic by thidurea in an acidic medium and then potassium borohydride is reacted to for

o trivalent
a volatile

hydfride (Aslig), which is then loaded by a carrier gas (argon). The hydride is decomposed by the atomizer

intd
cha
con

atomic-arsenic. Under the illumination of the arsenic hollow cathode lamp, the fluoresd
Facteristic wavelength is emitted, and the fluorescence intensity is proportional to
ceptration in the liguid to be measured and is quantitative ompared with the standa

5

5.1

5.2

5.3

5.4

Reagents
Perchloric acid (GR)
Nitric acid (GR)
Thiourea (AR)

Ascorbic acid (AR)
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5.5 Potassium borohydride (AR)

5.6 Sodium hydroxide (AR)

5.7 Nitri
Take 50 ml

5.8 Thio

c acid solution (volume fraction 5 %):

of nitric acid (5.2) with a pipette and dilute it to 1 000 ml with water.

urea (5 % by mass) - ascorbic acid (5 % by mass) mixed solution:

Weigh 10,0
water solu
just before

5.9 Sodi
Weigh 1,0

g of thiourea (5.3), dissolve it in water, and weigh 10,0 g of ascorbic acid (5.4), add it into
Fion of thiourea, dilute the resulting solution with water to 200 ml; dilution shall e m
use.

nm hydroxide solution (mass fraction 0,2 %):

r of sodium hydroxide (5.6) and dissolve it in 500 ml of water.

5.10 Pota
Weigh 1,0

5.11 Ars

5.12 Ars
Take 100

5.13 Prep

sium borohydride solution (mass fraction 2 %):

the
ade

of potassium borohydride (5.5) and dissolve it in 500 ml of sodium hydroxide solution ($.9

ic standard solution (1 000 mg/1)

ic standard solution (1 pg/ml):

of arsenic standard solution (5.11) and add nitric acid solution (5.7) to 100 ml.

aration of Arsenic standard “work curve” solutions:

Place 0,0 ml, 0,1 ml, 0,2 ml, 0,5 ml, 0,7 ml, 1,0l of arsenic standard solution (5.12) in 100 ml vol§ime

bottles, ad

solutions T

6 Appa

6.1 Agat

20 ml of thiourea (mass fraction'5 %) - ascorbic acid (mass fraction 5 %) mixed solu
(5.8), add gitric acid solution (5.7) to 100'ml and mix, so as to make the arsenic standard “work cu

he resulting concentrationstare 0 pg/l, 1 ug/l, 2 pg/1, 5 pg/1, 7 pg/land 10 pg/l respectiy

ratus

e mortar

esh standard sample sieve

6.2 80m

6.3

Heatling plate

fion
”»

've
rely.

6.4

6.5

6.6

6.7

Atomic fluorescence photometer: equipped with a arsenic hollow cathode lamp
Teflon capped beaker
Volumetric flasks (100 and 50 ml)

Analytical balance, accurate to 0,0001 g

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=f9acdb96399b3146784ff5ac7806682f

7

IS0 22863-8:2021(E)

Test procedure

7.1 Sample pre-treatment, digestion and preparation of the solution to be tested

Firstly, the agent is ground in an agate mortar (6.1), sieved with a standard sample sieve (6.2), and then
the sieved sample powder is weighed to 0,2 g using the analytical balance (6.7) and placed in a 50 ml

Tefl

on capped beaker (6.5).

Add 2 ml of water, shake to mix, then add 5 ml of nitric acid (5.2) and 15 ml of perchloric acid (5.1).

te (6.3) at

After Qh:\l(ing for a while the beaker is rnppnd and heated with its content on a hquing p]

210
the

Tra
acid
the
Per

Pre
acid

Tra
- as

Miy, filter the solution through a filter paper and then plaee‘it on the atomic fluorescence

°C until the sample is completely dissolved. When it takes a transparent light-yellow colg
cap and heat the solution to evaporate to 1-2 ml, cool to room temperature.

hsfer the solution to a 50 ml volumetric flask (6.6), add 10 ml of thiourea (5 %-by mass
(5 % by mass) mixed solution (5.8), and dilute to 50 ml with a nitric acid solution (5.7)
solution through a filter paper and then place it on the atomic fluoreseence photon
form the test.

pare a blank test solution by mixing 2 ml of water with 5 ml of nitricacid (5.2) and 15 ml o
(5.1). Heat the solution to evaporate to 1-2 ml (same volume as forrthe sample solution).

hsfer the blank test solution to a 50 ml volumetric flask (6.6, add 10 ml of thiourea (5 §
corbic acid (5 % by mass) mixed solution (5.8), and dilute te 50 ml with a nitric acid sol

ur, remove

- ascorbic
Mix, filter
neter (6.4).

perchloric

0 by mass)
ition (5.7).
hotometer

bter where

br gas flow

(6.4)). Perform the blank test.

7.2| Test conditions

Theg operative conditions of the atomic fluorescence spectrometer (6.4) shall be set to the gppropriate
setflings to obtain the best performance.

For|instance, the following requirements shall apply to the atomic fluorescence photom
appropriate:

Negative high pressure/voltage:~270 V; lamp current: 60 mA; furnace height: 8 mm; carri

ratg: 500 ml/min; shielding\flow: 1 000 ml/min; reading mode: peak area; measureme

stapdard curve method.

Inst
flug

7.3
Cal

rument precision\ requirements: the blank test solution is measured several timg
rescence intensity is not more than 5.

Calculations

ulatethe arsenic concentration in the samples by using Formula 1:

ht method:

s and the

where

©IS
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W (As)

Po

m

is the content of arsenic in the sample, mg/kg or pg/g.

is the concentration of the sample test solution as measured by the atomic fluorescence

photometer, ug/1.

is the concentration of the blank test solution as measured by the atomic fluorescence

photometer, ug/1

is the mass of the sample, g

The calculation results shall be given with two significant digits.

8 Accul

The absolfite difference between two independent determinations obtained unden.trepeatab

conditions

Accuracy ilmprovement can be obtained using the standard addition method (See ‘Anhex A)

9 Other

When the
limit of quz

10 Test yreport

The testre
— name:

— date of

— referefce to this document, i.e. ISO 22863-8:2021;

— necess
— the idqg
— resulty

— any an|

racy

shall not exceed 20 % of the arithmetic mean.

bample is 0,2 g and the volume is 50 ml, the limit of detectign (LOD) is 0,0,1 mg/kg and
Intification (LOQ) is 0,3 mg/kg.

port shall include at least the following information:
ind address of the testing laboratory;

issue;

ary description of the sample'and how it was obtained according to ISO 22863-1;
ntification of qualitativeanalysis and quantitative analysis;
of the analysis;

omaly that aCcirtred while performing the tests.

lity

the
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Annex A
(normative)

Standard addition method

General
Fenera:

Thi
iong
digg
rec

Itm

A.2
Tak

Duy

A.3
The

For

A4

A4

Thd
soly

Thd
the

A4

Pre

5 second method eliminates the “matrix” effects that result from the digestion process w

corresponding to other compounds than arsenic ones may have been formed and rery
bsted sample solution to be tested. Such ions are likely to have an impact_onthe spe
brds.

ay be used to improve the accuracy of measurements.

Sample size
e one 0,5 g sample, using the analytical balance (6.7)

licate the sample.

General requirement
analysis of the two samples shall be carried;out immediately one after the other.

error correction, a blank test shall be carried out in parallel with an arsenic-free blank s

Test procedure

.1 Digestion process

same digestion proeess as described in (7.1) shall be carried out to obtain the diges
tion that is to be diluted and tested according to A.4.2 to A.4.4.

mentioned quantities of each of the acids to be used shall be multiplied by 2,5 to take ir
larger sample‘size as given in (A.2).

.2 Dilution of the digested sample solution

here other
hain in the
ctrometric

blution.

fed sample

1to account

pare*100 ml of a diluted solution of the standard diluted solution of arsenic (5.13) to a cof

jcentration

of 1

0 VA |
SOHET T

Pour 50 ml of the digested sample solution in each of a set of 100 ml flasks that shall be numbered
from 1 to 5.
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L]

Key

1 Nr1l

2 Nr2

3 Nr3

4 Nr4

5 Nr5
Add carefy

solution in

flask Nr 3, 30 ml in flask Nr 4 and 40 ml in flask Nr 5.

lly 10 ml of the above 10,0 pg/1 diluted solution of arsenic in ff@\lr 2, 20 ml of the same

%‘1/
S

(itb

"=

&
OQQ
%\%
O

S 3

N

o)

in all fla%?rto 5 up to the 100 ml graduation and mix minutely.

Key

1 Nr1l

2 Nr 2

3 Nr 3

4 Nr4

5 Nr5
Add water
6
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1l

Key] N
1 [Nr1 (-19(1’
2 N <
r2 Eb
3 |Nr3 Co(b
4 |Nra "f,b
5 |Nr5 q/
The dosing of the digested sample solution and of the 10,0 pg/1 dilu e@)lution of arsenic in
flasks shall be done as accurately as possible by using the best lab(étory practices.
A.4.3 Measurement QQ
Setup the atomic fluorescence photometer (6.4) to the;&B\}mized working conditions acco
manufacturer's instructions. %
O
Perform the test according to manufacturer’s ingsh'ctions and record the absorbances for
solytions of flasks Nr 1 to 5. %)
4\
A.44 Calculations \{:\O
Cal¢ulate the concentration of added 10,0 ug/1 diluted solution of arsenic for each flask as
aftgr dilution. .
Plot recorded absorbances orresponding calculated concentrations of added 10,0 p
solytion of arsenic. The plotted points should be approximatively aligned.

Det
soft

ermine the equat'afbg’ the regression line which is the closest from all points. Most s
ware that are CL@ ntly available have such capability.

each of the

ding to its

pach of the

measured

b /1 diluted

breadsheet

Using the equkl.?n of the regression line, calculate the value where the regression line intg¢rcepts the
x-a¥is. That e represents the concentration of arsenic in flask Nr 1 and shall be multiplied by 2 to
obthin th al concentration C of the digested sample solution.

R

o)
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