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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

electrotechn
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main changes compared to the préevious edition are as follows:
hromatography method has:been added in Clause 6;

fion procedure has beendimproved in Clause 7;
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— the oxyg
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— mercur

Any feedbacl

ar furnace combustion method for sample preparation has been added in Annex A;
en combustipinflask method for sample preparation has been improved in Annex B;
n combustion bomb method for sample preparation has been added in Annex C;

nitrate'and hydrazine are no longer used due to their hazardous properties.

complete listing of these bodies can be found at www.iso.org/members.html.

pdition cancels and replaces the firstedition (ISO 7725:1991), which has been techrlically
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Introduction

The two test methods in this document for quantitative analysis can be used for any type of rubbers
(i.e. raw rubber, vulcanized rubber or unvulcanized rubber) containing chlorine and/or bromine in any
form of existence, such as an element of polymer chain, chemical additives or a part of contaminations.

Three combustion methods are given for preparation of sample solution, i.e. tubular furnace
combustion method, oxygen combustion flask method and oxygen combustion bomb method. After
sample solutions are prepared, a content determination procedure, i.e. either ion chromatography or
potentiometric titration, follows. The most convenient and efficient method from the testing time and
safeness points of view, is the combination of tubular furnace combustion and ion chromatography, as
ion ciromatography is widely used in quality control of polymer/rubber products or in(erjvironmental
analykis.

© IS0 2020 - All rights reserved v
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INTERNATIONAL STANDARD ISO 7725:2020(E)

Rubber and rubber products — Determination of chlorine
and bromine content
WARNING 1 — Persons using this document should be familiar with normal laboratory practice.

This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to

determine the applicability of any other restrictions.
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4 Principle

A sample solution is obtained by combustion of a test piece either burnt in a tubular furnace with
a stream of oxygen-containing gas and passed into a prepared solution or burnt in an oxygenic
atmosphere in a flask or a bomb which contains a solution to absorb the combustion gas. The sample
solution is then analysed by ion chromatography (method A) or potentiometric titration (method B) to
determine the content of chlorine and/or bromine in a sample.

For rubber samples of very low halogen content, method A is preferable since the inflection point might
not be obtained by method B.
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5 Sample preparation

5.1 Sampling

For raw rubber, carry out sampling in accordance with ISO 1795.

For rubber compounds, carry out sampling in accordance with ISO 4661-2.

NOTE

methods, unless previously removed by extraction.

Chlorine and bromine contained in additives or contaminants can be detected by these sampling

5.2 Samp

To prepare s
Annex A. Rey

To prepare S
Annex B. Req

To prepare s
Annex C. Ref

If incomplet
combustion
combustion |

6 Metho¢l A — Ion chromatography
6.1 Reagents
6.1.1 Watdr, of grade 1 or higher. It shall be-as-specified in ISO 3696.

6.1.2 Chlo
chloride ion
manufacture

6.1.3 Chlo
(6.1.2) with
the expected

6.1.4 Bron
bromide ion

e solutions

hmple solutions by the tubular furnace combustion method, follow the method.Specif
eat the procedure to create two solutions for each sample.

ample solutions by the oxygen combustion flask method, follow the method specif
eat the procedure to create two solutions for each sample.

ample solutions by the oxygen combustion bomb method, follow'the method specif
eat the procedure to create two solutions for each sample.

e combustion, such as soot generation during combustion, is expected by the o
lask method, it is preferable to use the tubular furnace combustion method or the o
pomb method.

ride ion standard stock solution, of a commercial standard solution with a cel
concentration, e.g. 1 000-mg/1 of chloride, traceable to national standards. Comply wi
I’s expiration date or recommended shelf-life.

ride ion calibratien solution, prepared by diluting the chloride ion standard stock so
pater (6.1.1). Prepare at least four solutions of different concentration of chloride ion coy
concentration from the sample. The solutions shall be prepared every analytical day.

nide don standard stock solution, of a commercial standard solution with a ce}
coricentration, e.g. 1 000 mg/1 of bromide, traceable to national standards. Comply wi

manufacture

ied in

ied in

ied in

Kygen
Kygen

rtified
th the

lution
rering

rtified
th the

I'S.expiration date or recommended shelf-life.

6.1.5 Bromide ion calibration solution, prepared by diluting the bromide ion standard stock solution
(6.1.4) with water (6.1.1). Prepare at least four solutions of different concentration of bromide ion covering
the expected concentration from the sample. The solutions shall be prepared every analytical day.

6.1.6 Mixed calibration solution, for measuring chloride ion and bromide ion at the same time,
prepared by mixing chloride ion (6.1.2) and bromide ion (6.1.4) with water (6.1.1). Prepare at least four
solutions of different concentration of chloride ion and bromide ion covering the expected concentration
from the sample. The solutions shall be prepared every analytical day.

6.1.7 Eluent solution, capable of eluting chloride ion and bromide ion to a proper retention time in
selected column. Follow the column manufacturer’s instructions.

© IS0 2020 - All rights reserved
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NOTE Some examples of eluent are provided in Annex D.
6.2 Apparatus

6.2.1 Ion chromatograph, consisting of a pump to supply eluent, a sample injector, a column and a
conductivity detector specified as follows:

— pump: capable of delivering a constant flow within the range of 0,1 ml/min to 2,0 ml/min;

— sample injector: capable of injecting a constant volume of solution;

|
(@)

1 L1l 1 L | . 1 - LR . | L 1 - 1.1 L | - 1.1 . .
DIOTITIT. TTIEed WITIT dIITOIT EXCITdITZE TESIIT SsUItdUIe 10T T©SOIVIITG CITIOT IUT T01T aITd OT O17 ide ion from
ther norganic anions;

]

— spppressor: used for reducing the conductivity of high ionic eluent;
— detector: for detecting conductivity.
NOTE Some examples of commercially available column are provided in Annex D.

An ion chromatograph fitted with a suppressor as Figure 1 is suitable for sensitive gnalysis. The
suppifessor is attached between a column and a detector.

An ionh chromatograph without a suppressor as Figure 2 may dl50’be selected.

sample

injector column suppressor detector

bump

]

Figure 1 — Example of basic ion chromatography system with suppresso

pump sample column detector
injector

Figure 2 — Example-of’basic ion chromatography system without suppresgor

6.3 |Determination

6.3.1 Setting upthe ion chromatograph

Set up the ionehromatograph in accordance with the manufacturer’s instructions.

6.3.2| ~Preparation of the calibration curve

Inject the calibration solutions in increasing order of concentration and measure the conductivity of
chloride ion and bromide ion peak area in each solution. Determine the correlation formula (calibration
curve) by plotting the peak area as a function of concentration by means of linear regression.

6.3.3 Measuring blank solutions and sample solutions

Inject the blank solution and sample solutions (created in 5.2) to measure the peak areas in sequence.
Then determine the chloride ion and bromide ion concentration of the blank (Cg; and Cg,, respectively)
as well as the concentration of the individual sample solution (Cg; and Cg,, respectively) by using the
calibration curve determined in 6.3.2.
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6.4 Calculation

Calculate the chlorine content (w;) and/or bromine content (w,), in percentage by mass, by
Formulae (1) and (2), using the two determination values in 6.3. Average the results and round to the
second decimal place.

(Csp—Cgy XV

w,=—>=——--" %100 1
1™ wx1000 W

w :Mxloo (2)
2 /%1000

W isthe mass of the test piece, in mg (see A.4.2, B.4.1 or C.4.1);

Cs;  isfhe chloride ion concentration of the sample solution, in mg/1;
Cgy isfhe chloride ion concentration of the blank solution, in mg/I;
Cs, isfhe bromide ion concentration of the sample solution, in mg/;
Cg, isfhe bromide ion concentration of the blank solution, in ng/[;

%4 is fhe fixed amount of the solution, in ml (see A.4.5, B.490r C.4.8).

7 Method B — Potentiometric titration

7.1 Reagents
7.1.1 Watdr, of grade 1 or higher. It shall be{as'specified in ISO 3696.
7.1.2 Nitrig acid, concentrated, p = 1,42 g/cm3.

7.1.3 0,5mol/1 Nitric acid, c(HNO3) = 0,5 mol/], obtained by diluting 30 ml of concentrated nitric acid
(7.1.2) to 1 0P0 ml with water (Z.1.1).

NOTE Commercially available 0,5 mol/I nitric acid can be used.

7.1.4 Silveyr nitrate standard volumetric solution, c(AgNO3) = 0,02 mol/Il.

Standardize jp silver nitrate solution obtained by dissolving 3,4 g of silver nitrate in 1 000 ml of water
(7.1.1) as follpws:

Take a measured volume (between 1 ml and 5 ml) of sodium chloride solution (7.1.5), dilute with water
(Z1.1) to 25 ml in a 50 ml beaker, and add 2 ml of 0,5 mol/I nitric acid (7Z.1.3) along with a stirring
bar. Place the solution on a stirrer (7Z.2.2) and titrate with the silver nitrate solution (Z.1.4) using an
automatic titrator (7.2.3). Read the volume from the automatic titrator. Determine the factor (f) from
the averaged result in duplicating the same procedure.

Commercially available 0,02 mol/l silver nitrate standard volumetric solution and its guaranteed
factor (f) can be used.

7.1.5 Sodium chloride solution, traceable to national standards. c¢(NaCl) = 0,02 mol/1.

Alternatively, dissolve 1,168 g of sodium chloride in 1 000 ml of water (7.1.1).

4 © IS0 2020 - All rights reserved
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Aluminium nitrate, of analytical reagent grade.

Aluminium nitrate is used to minimize the mutual interference caused by co-precipitation of chloride
and bromide.

Ethanol, of analytical reagent grade.

Alternatively, 2-propanol may be substituted wherever ethanol is specified.

7.2

Apparatus

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

NOTE

7.3

7.3.1

asse

7.3.2

Electronic balance, capable of weighing to the nearest 0,01 mg.
Magnetic stirrer and a stirring bar.

Automatic titrator.

Silver electrode, to be used as a measuring electrode.

Reference electrode, of the salt bridge type.

It is possible to use a combined electrode instead of thésilver electrode and the referen
Determination

Transfer the blank solutions and sample.§olutions (created in 5.2) obtained quan

300 ;Il beaker each with several washes water, Place a magnetic stirring bar in the beaker

bly on the magnetic stirrer (7.2.2).

Add 2 ml of the 0,5 mol/l nitficacid (7.1.3) and 2 g of the aluminium nitrate (7.1

stirripg to dissolve the aluminium nitrate, then add 160 ml of ethanol (7.1.7).

7.3.3

Insert the electrode pair (7.2.4 and 7.2.5) into the solution and titrate with the

solution (7.1.4) with an automatic titrator (Z7.2.3).

NOTE
conce
by car

The problentis)least when bromine is in excess. At its worst, when chlorine is in exces
\tration might-appear high, to an extent of 5 % of the chloride ion content. The problem can
rying out the titration at 60 °C and keeping the rate of addition of titrant to a minimum(2],

re electrode.

itatively to a
hnd place the

L6). Continue

silver nitrate

5, the bromine
be minimized
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7.3.4 The first inflection point on the titration curve represents the bromide ion end point and the
volume of titrant for bromide ion (V;). The second inflection represents the chloride ion end point and
the volume of titrant for chloride ion (V,). A typical titration curve is given in Figure 3.

Y A
2
[
I
1
I
i
1
I
1
1 I
I 1
I I
1 1
1 1
1 1 >
0 v, v, X
Key
X volume of AgNO3 solution (ml)
Y potential difference (mV)
1 Br-end pgint
2 Clend pdint

Figure 3 — Example of titration curve

NOTE The kind of ion can be identified by initially measuring the potential difference at the end p¢int of
each solution which contains chlorine alene and bromine alone.

7.3.5 Determine the volume-pf the silver nitrate solution required to titrate a blank solution fo the
inflection pojnt (V).

7.4 Calculation

Calculate thq chderine content (w;) and/or bromine content (w,), in percentage by mass, by Formulae (3)
and (4), usingthe two determination values in 7.3.4 and 7.3.5. Average the results and round to the
second decimal place.

(Vy =V, =V, )xhx fx35,45
X

Wy = v 100 (3)
Cor—Cho XV
w, :MXwO (4)
Wx1000
where

6 © IS0 2020 - All rights reserved
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V, isthe volume, in ml, of silver nitrate solution of blank titration;

is the concentration, in mol/l, of the silver nitrate solution;

is the factor obtained in 7.1.4;

W is the mass of the test piece, in mg (see A.4.2, B.4.1 or C.4.1).

8 P

See Al

9 1T
The t

N =

b) t

[En

&
]

d) d

recision

hnex E.

est report

st report shall include the following information:

hmple details:

full description of the sample and its origin;

method of preparation of the test piece from the,sample, for example moulded or
st method:

a full reference to the test method used,\e.g. method A of ISO 7725:2020;

preparation method, i.e. tubular furnace combustion method, oxygen combustion
or oxygen combustion bomb method;

determination procedure of halogen content, i.e. method A or method B;
details of any procedutes not specified in this document;
esults of the determifidtion, expressed in % and rounded to the second decimal place

hte of the test.

is the volume, in ml, of silver nitrate solution required to titrate to the first inflection point;

is the volume, in ml, of silver nitrate solution required to titrate to the second inflection point;

ut;

flask method
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Annex A
(normative)

Preparation of sample solutions by the tubular furnace

combustion method

A.1 Gene

This annex ¢
method.

A.2 Reag;
A.2.1 Watg

A.2.2

A.2.3 Sodi
A.2.4 Sodi
A.2.5 Absa

carbonate (A

The absorbe

A.2.6 Oxyg

A.2.7 Argon, of mass fraction »99,98 %.

A.2.8 Air, ¢

NOTE Aif
quality can be

A.2.9 Mem

Hydryogen peroxide, 30 % (m/m) solution, of analytical reagefit grade.

ral

pnts and materials

r, of grade 1 or higher. It shall be as specified in ISO 3696.

im carbonate, of analytical reagent grade.

im hydrogen carbonate, of analytical reagentigrade.

rbent solution, obtained by dissolving(2,0 ml hydrogen peroxide (A.2.2), 0,286 g s
12.3) and 0,025 g sodium hydrogen carbonate (A.2.4) in 1 000 ml of water (A.2.1).

1t solution shall be prepared every analytical day.

en, of mass fraction > 99,7 %.

f certified quality’in contamination and purity.

is an alternative to the combustion gas of oxygen mixed with argon. The certification of {
judged.byrindividual laboratories in so far as it does not affect the test result.

branous filter, of pore size 0,45 um.

rives the preparation procedure of sample solutions by the tubular furnace cembuystion

dium

he air

A.3 Apparatus

Apparatus consists of a combustion furnace, a quartz tube and an absorbing vessel, as shown in
Figure A.1. Other types of apparatus than those specified in A.3.1 to A.3.4 may be used when they are
proven to give the same result.

A.3.1 Combustion furnace, with an electric heater capable of heating at a temperature of 1 000 °C and
maintaining the temperature for a certain period of time.

© IS0 2020 - All rights reserved
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A.3.2 Quartz tube, having heat-resistance enough to be heated at the maximum temperature (e.g.
1 000 °C) and capable of holding a sample boat inside.

A gas of oxygen mixed with argon, or air which is supplied by the system, passes through the tube.

A.3.3 Sample boat, made of quartz, ceramic, or platinum and capable of carrying a test piece.

It shall have heat-resistance enough to be heated by the electric heater at the maximum temperature
(e.g. 1000 °C).

A.3.4 Absorption vessel, made of borosilicate glass with sufficient volume to allow the gas to bubble
through the absorbent solution in it when it is filled at a certain level.

A.3.5| Electronic balance, capable of weighing to the nearest 0,01 mg.

2

AN :
— =
5
d

)
s?(\® o
/ / o
Key
1  flpw of combustion gas
2 qpartz tube
3  sample boat
4  absorption vessel
5 combustion furnace

Figure A.1 — Example of the tubular combustion furnace

A.4 'Proecedure

A.4.1 Burn the sample boat at the combustion maximum temperature and weigh it to the nearest
0,1 mg after cooling it down.

A.4.2 Weigh out a test piece of 10 mg to 150 mg taken from the test sample prepared in 5.1 and place
it in the sample boat. Weigh the boat with the test piece to the nearest 0,1 mg and determine the mass of
the test piece, W, by subtracting the mass measured in A.4.1.

A.4.3 Follow the procedure a) to c) below unless manufacturer's instructions are available:

a) Insertthe sample boat into the combustion furnace.

© IS0 2020 - All rights reserved 9
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test piece completely. An example of the combustion condition is as follows:

— temperature: 1 000 °C;

— flow rate of argon gas: 200 ml/min;

b)

furnace.
0)
NOTE Ift

combustion tg

A4.4 After
absorption vi

A.4.5 Forp

For ion chra
specified vo
membranous

contaminatign, wash the membranous filter with a small quantity of the absorbent solution (A.2.5

NOTE If 3
specified accq

A.4.6 Prep
piece in the 3

flow rate of oxygen gas: 400 ml/min.

mperature and the gas flow rate can be set accordingly.
the completion of burning, wash through the whole tube and collect the washes in
pssel together with the absorbent solution to use as a sample solution.

otentiometric titration, use the solution (A.4.4).

matography analysis, adjust the solution volume (A.4.4) to aifixed amount, V, ug
ume vessel. If necessary, filter out a particulate matter if the sample solution ¥
filter (A.2.9) before injecting the solution into the ion chiromatograph. To avoid po

ny specific conditions are provided by manufacturer's instructions, the fixed amount, V,
rdingly.

hre a blank solution by repeating the procedures from A.4.1 to A.4.5 without placing
ample boat. Only one blank determination‘is necessary.

Put 15 ml of the absorbent solution (A.2.5) in the absorption vessel and connect it to the combustion

Start the flow of the argon and oxygen gas, or air, and turn on the combustion furnace to burn the

ing a
rith a
ssible

).

tan be

a test

10
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Annex B
(normative)

Preparation of sample solutions by the oxygen combustion flask

method

B.1

This 4

B.2

B.2.1

B.2.2

B.2.3

B.2.4

B.2.5

carbonate (B.2.3) and 0,025 g sodium hydrogeh carbonate (B.2.4) in 1 000 ml of water (B.2.

The apsorbent solution shall be prepared‘every analytical day.

B.2.6

B.2.7

B.2.8

General
nnex gives the preparation procedure of sample solutions by the oxygen combustion f
Reagents and materials

Water, of grade 1 or higher. It shall be as specified in ISO 3696,

Hydrogen peroxide, 30 % (mm/m) solution, of analytical reagent grade.

Sodium carbonate, of analytical reagent grade.

Sodium hydrogen carbonate, of analytical reagent grade.

Absorbent solution, obtained by dissolving 2,0 ml hydrogen peroxide (B.2.2), 0,2

Oxygen, of mass fraction >199;7 %.
Ashless filter paper,for wrapping a test piece (see Figure B.1 for examples).

Membranousfilter, of pore size 0,45 pm.

lask method.

86 g sodium
1).

@ (b) © (d)

Figure B.1 — Examples of filter paper form

© IS0 2020 - All rights reserved
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B.3 Apparatus

B.3.1 Oxygen combustion flask, thick-walled, of capacity 300 ml, with a platinum sample basket as
shown in Figure B.2.

The flask and the support glass tube shall be inspected for cracks before using in order to avoid a risk of
explosion due to the rapid combustion in the flask.

A flask of a different shape may be used when it is proven to give the same result.

B.3.2 Ignition device, of infrared, electrical ignition or its equivalents.

B.3.3 Electronic balance, capable of weighing to the nearest 0,01 mg.

B.3.4 Magnetic stirrer.

1 oxygeninlet

2 platinum coil

3 flask

4  platinum basket
5 wire

6

support glass tube

Figure B.2 — Example of an oxygen combustion flask
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Procedure

B.4.1 Weigh out a test piece of about 10 mg taken from the test sample prepared in 5.1 to the nearest
0,1 mg, W.

B.4.2

B.4.3

Wrap the test piece with an ashless filter paper (B.2.7) and fold it.

Place the filter paper with the test piece in a platinum sample basket.

B.4.4 Put 10 ml of the absorbent solution (B.2.5) in the flask and place the magnetic stirring bar (B.3.4)

at the

B.4.5

B.4.6

B.4.7

3 min

B.4.8
be ab

B.4.9

bottom of the flask.
Flow oxygen gas in the flask for 10 s to 60 s so that the flask is filled with oxygen.
Ignite the wrapped test piece (B.4.2) and complete the combustion.

Leave the flask at the ambient temperature for 30 min or cool it down in ice watet
after the combustion is complete.

Add 10 ml of water (B.2.1) into the flask. Stand the flask for at least 60 min to allow
borbed in the absorbent solution. Use a stirrer if necessary.

For potentiometric titration, use the solution (B:4:8).

For ign chromatography analysis, adjust the solittion volume (B.4.8) to a fixed amoun

speci

ied volume vessel. If necessary, filter oiit particulate matter in the sample sol

memln;anous filter (B.2.8) before injecting thié solution into the ion chromatograph. To a

conta

NOTE

specif]

B.4.1
piece

ination, wash the membranous filterwith a small quantity of the absorbent solutio

If specific conditions are previded by manufacturer's instructions, the fixed amot
ed accordingly.

D Prepare a blank solution by repeating the procedures from B.4.1 to B.4.9 without wi
with the filter paper.(Only one blank determination is necessary.

for 1 min to

y the gases to

t, V, using a
hition with a
void possible
h (B.2.5).

nt, V, can be

apping a test

© IS0 2020 - All rights reserved
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Annex C
(normative)

Preparation of sample solutions by the oxygen combustion

bomb method

C.1 Gene

Thisannex g

C.2 Reag
C.2.1 Wate
C.2.2

C.2.3 Sodi
C.2.4 Sodi
C.2.5 Absd

carbonate (Cj

Prepare absd
C.2.6 Oxyg

C.2.7 Mem

C.3 Appa

C.3.1 Oxyg
to 4 MPa.

Hydyogen peroxide, 30 % (mm/m) solution, of analytical reagent-grade.

Fal
ves the preparation procedure of sample solutions by the oxygen combustion bormb mé
ents and materials

1, of grade 1 or higher. It shall be as specified in ISO 3696.

im carbonate, of analytical reagent grade.
1im hydrogen carbonate, of analytical reagent grade.

rbent solution, obtained by dissolving 2,0“ml hydrogen peroxide (C.2.2), 0,286 g sq
2.3) and 0,025 g sodium hydrogen carbghate (C.2.4) in 1 000 ml of water (C.2.1).

rbent solution in every test.
en, of mass fraction > 99,7 %

branous filter, of pore size 0,45 um.

ratus

en combustion bomb, equipped with a firing device and able to work with a pressy

C.3.2 Elect

ronic balance, capable of weighing to the nearest 0,01 mg.

rthod.

dium

re up

C.4 Procedure

C.4.1 Weigh out a test piece of 500 mg taken from the test sample prepared in 5.1 to the nearest
0,1 mg, W, put into a sample cup and set the sample cup in the bomb.

C4.2 Put5s

0 ml of the absorbent solution (C.2.5) in the bomb.

C.4.3 Connect the oxygen gas and set the pressure at 3 MPa. Confirm that the pressure does not drop
for a few minutes to check for leak. Remove the gas piping after oxygen gas introduction.

C.4.4 Putthe entire oxygen combustion bomb in a water bath.

14
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C.4.5 Ignite using the firing device and complete the combustion.

C.4.6 Stand the bomb for 60 min to allow the gases to be absorbed in the absorbent solution and stir
the oxygen combustion bomb manually.

C.4.7 Use water (C.2.1) to wash the insides of the oxygen combustion bomb.

C.4.8 For potentiometric titration, use the solution (C.4.7). For ion chromatography analysis, adjust
the solution volume (C.4.7) to a fixed amount, V, using a specified volume vessel. If necessary, filter out
particulate matter in the sample solution with a membranous filter (C.2.7) before injecting the solution
into thretonrchromatograph—toavotdpossiblecontamimationwashthemrembramousfitten with a small

quantity of the absorbent solution (C.2.5).

NOTE If specific conditions are provided by manufacturer's instructions, the fixed/amount, V, can be
speciffjed accordingly.

C.4.9| Prepare a blank solution by repeating the procedures from C.4.1 toC:4.8 without a test sample in
the oxygen combustion bomb. Only one blank determination is necessary.

© IS0 2020 - All rights reserved 15
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Annex D
(informative)

Conditions for ion chromatography

Examples of conditions for ion chromatography are given in Tables D.1 and D.2. Other conditions may
be applied when they are proven to give the same results.

Table

D.1 — Example of conditions for the suppressor method of ion chromatography)

Product name

TSKgel SuperIC-Anion HS?
(length: 100 mm,

Shim-pack IC-SA2b
(length: 250 mm,

Dionex IonPac AS 22-KFastc
(length; 450“‘mm, internal

of colump
internal diameter: 4,6 mm) internal diameter: 4,0 mm) diameter: 4,0 mm)
The following agents are dis- |The following agents are dis- |The follewing agents arg dis-
solved in 1 000 ml of water: |solvedin 1 000 ml of water: |soelved'in 1 000 ml of water:
— 3,0 mmol sodium|— 1,8 mmol sodium |~ 4,5 mmol sqdium
Eluent carbonate, and carbonate, and carbonate, and
— 3,8 mmol sodium|— 1,7 mmol sodium|— 1,4 mmol sqdium
hydrogen carbonate hydrogen carbenate hydrogen carbonatg
Flow rate 1,5 ml/min 1,0 ml/min 1,2 ml/min
Column 40°C 40°C 30 °C
temperature
Injection volyme |30 ul 50 ul 10 pl

NOTE This|
ISO of these co

a2 Tosoh cor}
b Shimadzu

¢ Thermo Fi

oration.
corporation.

sher Scientific Inc.

nformation is given for the convenience of users.of this document and does not constitute an endorsemjent by
umns. Stable columns of a, b and c are comni€rcially available, for example, from the following.

30 mmol Boric acid,
10 % Acetonitrile, and

0,5 % Glycerine

50,0 mmol Boric acid

Table D.2 — Example of conditions for the non-suppressor method of ion chromatography
TSKgel IC-Anion-PWy, PEEK? Shim-pack IC-A3P
Product name
of columh (length: 75 mm, (length: 150 mm,
internal diameter: 4,6 mm) internal diameter: 4,6 mm)
The following agents are dissolved in The following agents are dissolved in
1 000 ml of water: 1 000 ml of water:
— 1,3 mmol Potassium gluconate, — 8,0 mmol p-Hydroxybenzoic acid,
— 1,3 mmol Borax, — 3,2 mmol Bis-Tris¢, and
Eluent

NOTE

a2 Tosoh corporation.

b Shimadzu corporation.

¢ Bis(2-hydroxyethyl)iminotris(hydroxymethyl)methane [CAS No. 6976-37-0].

This information is given for the convenience of users of this document and does not constitute an endorsement by
ISO of these columns. Stable columns of a and b are commercially available, for example, from the following.

16
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