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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
ISO, also take part in the work ISQ collabarates closely with the International Flect
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Introduction

The essential minimum requirements of an ion chromatographic system applied within the scope of this
International Standard for the determination of dissolved bromate are given in clause 5.

The diversity of the appropriate and suitable assemblies, and the procedural steps depending on them, permit a
general description only

Further information on the analytical technique can be found in the normative references (clausg 2) and the
bibliography.
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INTERNATIONAL STANDARD ISO 15061:2001(E)

Water quality — Determination of dissolved bromate — Method by
liquid chromatography of ions

1 Scoje

This Interpational Standard specifies a method for the determination of dissolved bromate inf water (e.g. drinking
water, raw water, surface water, partially treated water or swimming pool water).

Appropriate pretreatment of the sample, for example by elimination of chloride, sulfate, ‘metals, precorcentration or
dilution, gives a range of applicability of 0,5 pg/l to 1 000 ug/l dissolved bromate.

The working range is restricted by the ion-exchange capacity of any preconcentration columns used apd that of the
separator folumn. Dilution of the sample to the working range may be necessary.

2 Normative references

The followfjng normative documents contain provisions which, through reference in this text, constitute [provisions of
this Interrjational Standard. For dated references, subseguent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements-based on this International Standard are ehcouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of |SO and IEC
maintain registers of currently valid International Standards.

ISO 3696:[1987, Water for analytical laboratory use — Specification and test methods.
ISO 5667-1:1980, Water quality — Sampling — Part 1: Guidance on the design of sampling programmes.
ISO 5667:1991, Water quality — Sampling — Part 2: Guidance on sampling techniques.
ISO 5667-3:1994, Water qualitys— Sampling — Part 3: Guidance on the preservation and handling of gamples.

ISO 8466-1:1990, Water quality — Calibration and evaluation of analytical methods and estimation of|performance
characterigtics — Part 1 Statistical evaluation of the linear calibration function.

ISO 8466-2:1993, Water quality — Calibration and evaluation of analytical methods and estimation of|performance
characterigtics,~Part 2: Calibration strategy for non-linear second order calibration functions.

3 Interferences

3.1 The presence of nitrate, chloride, carbonate and sulfate may affect the capacity of the concentrator column
and lead to poor recovery of bromate (9.2.1).

3.2 The presence of chloride, sulfate, carbonate and hydrogen carbonate can cause interference with the
determination of bromate (9.2.1). Depending on the column utilized, other ions may interfere; this should be
checked.

3.3 Metals present (e.g. barium and silver ions released from sample pretreatment steps) will bind to the resin

material of concentrator and separator columns, resulting in a loss of performance. Metal ions may be eliminated
with the aid of a metal clean-up column or special exchangers (see Figure 1 and clause 9).

© 1SO 2001 - All rights reserved 1
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3.4 The interference of some organic acids with the determination of bromate was checked and found not to be

significant to

3.5

the concentrations tested (annex E).

of the concentrator and separator column.

4 Principle

4.1

sulfate, carbonate, hydrogen carbonate and metals present by use of cation exchangers (9.2).

Solid particles and organic compounds such as mineral oils, detergents and humic acids shorten the life-time

Sample pretreatment is carried out in order to remove ozone (9.1.3) and solids, and to reduce chloride,

4.2 Measl
4.3 Liquid
elution of brg
and usually,

4.4 A conductivity detector (CD) with chemical suppression is used. A UV deteetor/ (41 =190 nm to

suitable to cq

NOTE W
conductivity d
and transform

4.5 Strong
flushing the 4

rement of bromate is made in the range 0,5 ug/l to 1 000 ug/l, with or without preconcentrati
chromatographic separation of bromate is carried out either by means of a sepanator colu
mate from a concentrator column, if used. An anion exchange resin is used as\the station
hqueous solutions of salts of weak mono- and dibasic acids as eluent (see 6.10yand annex A

nfirm the CD results only.

hen using conductivity detectors it is essential that the eluents have a sufficiently low conductivity. For
btectors are combined with a suppressor device (cation exchanger),which reduces the conductivity o
5 the sample species into their respective acids. UV detection measures absorbance directly.

ly retained ions (e.g. nitrate, phosphate, sulfate) are, removed from the separator colum
eparator column with a more concentrated eluent.

ncentration of bromate is determined after caliloration of the overall procedure.

ial minimum requirements
entration

bromate concentrations the\use of a concentrator column may be required. On-line techniq
e 10.3 and annex C). Ensure that recovery is within 80 % to 120 %.

bn power of the column

beak, which\is usually chloride.

Df detection

bn (10.3).

nn or after
ary phase,

).

P05 nm) is

this reason,
f the eluent

n, e.g. by

es can be

bntial that the peak resolution R shall not fall below 1,3 (clause 8, Figure 4) between bromgte and the

Applicability of the method: 0,5 pg/l to 1 000 pg/l.
Calibration shall be carried out in accordance with ISO 8466-1 or ISO 8466-2 (10.2).

Guarantee of analytical quality

iment of the electrical conductivity (CD) with a chemical suppressor device and UV if confirmation is

Control is necessary for the validity of the calibration function (10.5). Replicate determinations may be
necessary. Use of the method of standard addition may be required when matrix interferences are expected

46 The cq

5 Essen

a) Preconc
For low
used (sd

b) Resoluti
It is ess
nearest

¢) Method
Measurd
required

d)

e)

f)
(10.3).

2
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6 Reagents

Use only reagents of recognized analytical grade. Carry out weighing of the reagents with an accuracy of £ 1 % of
the nominal mass, unless stated otherwise.

6.1 Water, complying with grade 1 as defined in ISO 3696.

6.2 Sodium hydrogen carbonate, NaHCOs3.

6.3 Sodium carbonate, Na,COs3.

6.4 Dis

6.5 Bor

6.6 Pot

6.7  Nitr

6.8 Sulfuric acid, p(H2SO4) = 1,84 g/ml.

6.9 Eth

6.10 Elu
Degas all
helium sp
every 3 d.
See anne

Two differ

6.10.1 El

separatior] of bromate

and

6.10.2 El

strongly rdtained ions (€9 nitrate, phosphate) from the concentrator and separator column.

The choic

The chos¢n combination of separator column and eluent shall conform to the resolution requirems

clause 8.

pdium tetraborate decahydrate, Na;B,07 - 10 H»O.
¢ acid, H3BO3.
hssium bromate, KBrO3.

¢ acid, c(HNO3) = 0,1 mol/l.

lenediamine, CoHgN>.
ents.

water used for eluent preparation. Take steps to avaid any renewed air pick-up during oper

A for examples of eluents.
PNt types of eluent are used.

uent of Type 1, of a lower_toncentration level (for examples see clause A.1) to be appli

pent of Type 2, af-a higher concentration level (for examples see clause A.2) to be applical

b of eluént/is dependent on the choice of column and detector; seek advice from the colu

htion (e.g. by

hrging). In order to minimize the growth of bacteria or algae, store the eluents in the datk and renew

cable for the

le to remove

mn supplier.
nts stated in

A selection of reagents for common eluents is presented in 6.2 to 6.5.

6.11 Bro

mate stock standard solution, p(BrO3~) = 1 000 mg/I

Dry approximately 1,5 g of potassium bromate (6.6) for at least 1 h at 105 °C £5 °C. Store the dried solid in a
desiccator.

Dissolve 1,306 g + 0,001 g of the dried potassium bromate in approximately 800 ml of water (6.1) in a 1 000 ml
volumetric flask, and dilute to volume with water (6.1). Store the solution at 2 °C to 6 °C in polyethylene or glass
bottles and renew it every 12 months.

Alternatively, use commercially available stock solutions of the required concentration.

© ISO 2001 - All rights reserved
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6.12 Bromate standard solutions.

6.12.1 General

Depending upon the concentrations expected, prepare the following standard solutions of different bromate
concentrations from the stock standard solution (6.11). Note the possible risk of changes in concentration caused
by interaction with the vessel material increases with decreasing bromate concentration. Store the standard
solutions in polyethylene or glass bottles.

6.12.2 Bromate Standard Solution |

The mass ¢

Pipette 10,0
(6.2).

Store the sol
6.12.3 Bror
The mass co
Pipette 1,0 n

Store the sol

6.13 Bromate calibration solutions.

Depending o
or 6.12.3) to|
possible.

For example

Pipette, into
350 pl, 400 Y

The concent
3,5 ugll, 4,0

Prepare the
6.14 Regen

The choice

Centration of this sofution 15 p(BrO3 ) = 100 Mg/t

ml of stock standard solution (6.11) into a 100 ml volumetric flask, and dilute to velume

Lition at 2 °C to 6 °C in polyethylene or glass bottles and renew every 6 months:
hate Standard Solution Il

ncentration of this solution is p(BrO3~) =1 mgl/l.

| of Standard Solution | (6.12.2) into a 100 ml volumetric flask), dilute to volume with water (6

Lition at 2 °C to 6 °C in polyethylene or glass bottles and«tehew every 3 months.

h the bromate concentration expected in the sample, use the Bromate Standard Solution | 0
prepare five to ten calibration solutions gdistributed over the expected working range as

proceed as follows for the range 0,5 pg/l to 5,0 pug/l BrO3™:

h series of 100 ml volumetrje-flasks, the following volumes: 50 pl, 100 pl, 150 pl, 200 pl, 250
I, 450 pl or 500 ul of Bromate' Standard Solution |1 (6.12.3) and dilute to volume with water (

ations of BrO3~ in thiese calibration solutions are: 0,5 pg/l, 1,0 pg/l, 1,5 pa/l, 2,0 pg/l, 2,5 pug
Lg/1, 4,5 pg/l and 5,0\ug/l respectively.

talibration soldtions on the day of use.

eration-solutions.

with water

1).

r11(6.12.2
evenly as

pl, 300 pl,
b5.1).

1, 3,0 pgll,

sCdependent on the type of metal clean-up columns or suppressor devices. Therefore,

follow the

column mar

factorer's—mstructions for the—exact compositionmof theTegenerationm —sotutions—(for ex

compositions see annex B).

6.15 Blank

solution.

Fill a 100 ml volumetric flask with water (6.1).

7 Apparatus

Usual laboratory apparatus, and, in particular:

amples of

© ISO 2001 - All rights reserved
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lon chromatographic system, complying with the quality requirements of clause 8, i.e. resolution. In
general, it shall consist of the following components (see Figure 1):

a) eluent reservoirs, and a degassing unit for two eluents;
b) pump, suitable for step gradient technique;
c) sample delivery device (e.g. sample pump) including a sample injection system incorporating a sample loop of

appropriate volume (e.g. 0,05 ml to 2 ml) or autosampler device;
d) column-switching valves (e.g. 6-port-valve) including a device for timing and controlling valves and pump;
€) concgntrator column (may be required 1or fow concentratons);
f)  separptor column with the specified separating performance (see clause 8);
g) conddctivity detector with an anion suppressor device assembly;
h) UV detector (e.g. spectrophotometer: 190 nm to 400 nm);
i) recording device (e.g. recorder, integrator with printer, PC with software for data-acquisition and eyaluation).
NOTE If a preconcentration step is required, see annex C for an example of a possible system configuration.
7.2 Carfridges.
— catior] exchanger in the Ag-form (cartridge);
— catior] exchanger in the Ba-form (cartridge);
— catior] exchanger in the H-form (cartridge);
— optionjal: metal clean-up column for on-line use;
— cartrigdges with non-polar phases to be used:for sample preparation (e.g. polyvinylpyrrolidone).

o R T

Concentator |} st
Elueft Re= Eluent pump —=— Precolumna, b —= Sigﬁrr?]t:r = CD detector —= UV detectora |—= Dpta analysis
| |
t ‘ ‘
Waste

Key
2 Optional.
b

To be recommended for direct injection, when not using a concentrator column (see 10.3, note 1).

Figure 1 — Schematic representation of an ion chromatographic system, including an on-line

preconcentration system

© ISO 2001 - All rights reserved
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8 Quality requirements for the separator column

Separation conditions shall be such that possible interfering anions do not interfere with bromate. Figures 2 and 3
give examples for different types of water matrix checked.

In chromatograms of samples and standard solutions of bromate, the peak resolution R between bromate and its
nearest peak, usually chloride, shall not fall below 1,3 [see equation (1) and Figure 4].

©
5 0,6
o 1 7
0,45
0,3
015 1
0 [ AN AN T TN | N A TR N P i AN NN NN AN NN M M A MR MR MR NN O M M
0 2 b 6 8 10 12 14
Time, min
Key
1 Formate, lactate, propionate, acetate or butyrate 5 Monobromoacetate
2 Valerate gr unknown 6 0,8 pg/l bromate
3 Unknown 7 Chloride
4  Chlorite
NOTE 1  Vgrified idertification of peaks 6 and 7. Uncertain identification of the other peaks.
NOTE 2  Sample preparation: preconcentration of 2 ml of sample after use of Ag- and H-cartridges according to 9J1.

Figure 2 — Example chromatogram of an ozonylated treated raw water sample prepared conforming
to this International Standard

6 © IS0 2001 — All rights reserved
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©
S
n 05
1 A 9
0,38
0,25+
0,13 |-
3
0 [N NN TN A T 1 A T S T YT A N [N T T N N N
0 2 b 6 8 10 12 14
Time, min
Key
1 Formate 6 Chlorite
2 Propiofate, acetate, or butyrate 7  Unknown
3 Valerate 8 Bromate
4 Unknown 9 Chloride
5 Unknoyn
NOTE 1 |[Verified identification of peaks 8 and 9. Uncertain identification of the other peaks.
NOTE 2 |Sample preparation: preconcentration of 2 ml of sample after use of Ag- and H-cartridges according tq 9.1.
NOTE 3 |Elution sequences and.retention times (tg) can vary, depending on the type of column and the eluent gomposition.
Figure 8 — Chromatagram of a river sample (River Meuse, sample spiked with 3 pg/l bromate) prepared
conforming to this International Standard

© 1SO 2001 - All rights reserved 7
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Signal

Key
1 Peak1l
2 Peak2

Calculate thdg

igure 4 — Graphical representation of the parameters to calculate the peak resolution R

Wy Wy Time; s

peak resolution R using equation (1):

(tre —tra)
Wy + Wy

the resolution for the peak pair 2,1;
the retention time iyt seconds, of the first peak;
the retention.time, in seconds, of the second peak;

the peak width, in seconds on the time axis, of the first peak;

the/’peak width. in seconds on the time axis, of the second peak.

2

R21 =
where

Ro1 is

tr1 IS

the is

wy s

Wy IS

NOTE Wy

, W, are the base widths of the isosceles triangles constructed over the Gaussian peaks.

9 Sampling and sample pretreatment

9.1 General requirements

@)

9.1.1 Sampling and sampling preservation procedures shall be in accordance with ISO 5667-1, 1ISO 5667-2 and
ISO 5667-3. Treat the calibration solutions (6.13) and the blank solution (6.15) in the same manner as the sample

solution (see

Figure 5, steps 1 to 5 and 9.1.3 t0 9.2.6).

© ISO 2001 - All rights reserved
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9.1.2 Us
9.13 A
example,

Step 1 Ozone elimination See 9.1.3
I
15 mi
Sulfate elimination
Step 2 (Ba-cartridge) See 9.2.3
I
10 mi Waste
Chloride elimination
Step 3 (Ag-cartridge) See 9.24
I I—-—
8 mi Waste
Metal and carbonate
Step4 elimination (H-cartridge) See 9.33
I L~
6 ml Waste
Step 5 Carbon dioxide See 926

Figure 5 — Pretreatment steps for samples, calibration and blank solution

elimination (purge)

I
4 mi

Pretreated
sample

e clean polyethylene vessels for sampling.

L = Waste

oid any further formation of bromate after sampling by immediately removing any ozone|present. For
dd50'mg of ethylenediamine (6.9) to 1 | of sample immediately after sampling (see Figure §, step 1).

9.1.4 Storethe sample in a polyethene vesselat Z °C 1o 6 “C until analysis IS carried out.

9.2 Elimination of dissolved sulfate, chloride, carbonate, hydrogen carbonate and metals

9.21

If considered necessary, remove chloride, sulfate, carbonate and hydrogen carbonate with the aid of the

ion-exchange cartridges described, by carrying out the following elution steps with a constant flowrate of between
1 mli/min and 1,5 ml/min (see Figure 5, steps 2 to 4). Rinse ion-exchange cartridges with water (6.1) before use
according to the manufacturer's instructions. In addition, purge the sample with an inert gas (e.g. No or He) to
eliminate carbon dioxide (formed from carbonate and hydrogen carbonate salts).

The presence of nitrate, chloride, carbonate and sulfate may affect the capacity of the concentrator column and
may lead to poor recovery of bromate. This effect should be checked for every matrix by standard addition, and the
recovery of bromate should be in the range 80 % to 120 %.

© ISO 2001 - All rights reserved
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9.2.2 Prepare the samples as described in 9.1.
9.2.3 Pass approximately 15 ml of the sample through a cation exchanger in the Ba-form (cartridge, 7.2) to
remove dissolved sulfate ions from the sample (see Figure 5, step 2). Discard the first portion of 2 ml.

9.2.4 Pass approximately 10 ml of the remaining sample through a strongly acid cation exchanger in the Ag-form
(cartridge, 7.2) to remove dissolved halides from the sample (see Figure 5, step 3). Discard the first portion of 2 ml.

9.2.5 Pass approximately 8 ml of the remaining sample through a cation exchanger in the H-form (cartridge, 7.2)
to remove dissolved metal ions, carbonate and hydrogen carbonate from the sample (see Figure 5, step 4). Discard
the first portion of 2 ml.

NOTE Alternatively, connect all the clean-up columns/cartridges (see Figure 5, steps 2 to 4). In this case,-the [first 3 ml of
eluate of the sample leaving the last cartridge should be discarded (see Figure 5, step 4).

9.2.6 Purge the remaining sample for approximately 5 min with an inert gas (e.g. N», He)-in-order t¢ eliminate
carbon dioxide from the sample (see Figure 5, step 5), and analyse the resulting eluate of the,sample usjng the ion
chromatographic system.

10 Procedgure

10.1 General

Set up the ioh chromatographic system (7.1) according to the instrument manufacturer's instructions.

Run the starJng eluent; once the baseline is stable analysis canbegin.

If metal clegn-up, concentrator columns and suppressor, devices are being used, regenerate according to the
instrument manufacturer’s instructions before use.

Perform the g¢alibration as described in 10.2. Measuré-the samples and blank solution (6.15) as described in 10.3.
10.2 Calibijation

Inject the pretreated bromate calibration) solutions (6.13 and clause 9). In calculating concentrations, use the
characteristig¢ that the area (or height) ‘of’'the peak (signal) is proportional to the concentration of the brompte ion.
When the apalytical system is fitst evaluated, and at intervals afterwards, establish a calibration function in
accordance \vith 1ISO 8466-1 0r1SO 8466-2 for the measurement as follows.

a) Preparefthe bromate.calibration solutions as described in 6.13 and clause 9.

b) Analyse|the calipration solutions chromatographically.

c) Use the[data‘obtained to calculate the regression line in accordance with ISO 8466-1 or ISO 8466-2.

d) Subsequently, verify the continuing validity of the established calibration function (10.5).

10.3 Measurement of bromate

After establishing the calibration function, inject the pretreated sample (clause 9) into the chromatograph and

measure the

peaks as described above (clause 10).

Identify the bromate peak by comparing the retention time with that of bromate in the standard solutions (6.12).
Take into account the fact that the retention times can be dependent on concentration and matrix.

If a concentrator column is not used, the use of a precolumn is recommended, especially for the injection of waters
strongly contaminated with organics (see 3.5 and Figure 1). It serves to protect the analytical separator column.

10
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NOTE 1 In general, two different types of precolumns can be used: those containing the same resin material as the analytical
separator column and those packed with a macroporous polymer.

If the bromate concentration of the sample exceeds the calibration range, dilute the sample and re-analyse it.

If the bromate concentration of the sample falls short of the calibration range, establish a separate calibration
function for the lower working range, preconcentrate the bromate solution, if necessary, and analyse it.

NOTE2 There are a number of available systems which can carry out a preconcentration step. The manufacturer's
instructions for each system should be followed. Annex C contains an example of a possible system configuration.

If matrix interferences are expected, use the method of standard addition to confirm the results (verify the peaks by

1 s rotomtio s s £+l o | A e artlb-tl £+l nal ol
Comparln T CTCTTOOTT t e OT e~ SPIRC U~ SaTiPTe Wit tioSCOT e Oy tar SarttpreyT

Measure the blank solution (6.15) in the same manner.

10.4 Confirmation of bromate results

If required| confirm bromate concentrations greater than 2 pg/l by UV detection (4 = 200~-nm) as follows.

a) Calculate the bromate slopes of the CD (b;) and the UV detector (by) from calibration experimentg according to
10.2, pnd calculate factor B using equation (2).

B=t (2)

by is the slope of the calibration function for the CD<detector, e.g. mm - I/mg; 4V - s - I/mg;
b, is the slope of the calibration function for the"UV detector, e.g. mm - I/mg; pV - s - I/mg.
b) Analyse a bromate calibration solution, e.g. p,(BrO3) = 10 pg/l.
c) Recold the measured CD value (Y1) andthe measured UV value (Y>) for bromate.
d) Calculate the ordinate intercept for CD (a;) and UV (ap) according to 10.2.

e) Calculate the response ratid r [See equation (3)]:

Y., —
= [-—1 = ] @3)
2~ a
where
r is’the response ratio;

Y1 is the measured value (size of signal) for the CD detector, in terms of peak height or peak area,
respectively in millimetres or microvolt seconds;

Yo is the measured value (size of signal) for the UV detector, in terms of peak height or peak area,
respectively in millimetres or microvolt seconds;

a1 is the ordinate intercept of the calibration function (calculated blank) for the CD detector, e.g. mm, uV - s
(10.2);

a is the ordinate intercept of the calibration function (calculated blank) for the UV detector, e.g. mm, Vv - s
(10.2).
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r [see equation (3)] shall be in the range of B £ 10 %. If r exceeds the range of 10 %:

— use the method of standard addition;

— calculate r again; if r still exceeds the range of B £ 10 % then mark the result as “bromate not confirmed”.

10.5 Validity check of the calibration function

In order to verify the continuing validity of the calibration function, measure standard solutions of different bromate
concentrations in the lower and upper thirds of the working range. Carry this out after the set-up procedure (see
clause 10) and after each sample series at least, but in any case after 20 measurements. Recalibrate, if necessary.

11 Calcul

ation

Calculate the mass concentration, p, in micrograms per litre, of bromate in the solutionsing the peak areas or

peak heights

Take into ac

12 Expres

Results shall

EXAMPLES
Bromate (BrO

Bromate (BrO

13 Test re

The test repd

(10.3) in accordance with ISO 8466-1 or ISO 8466-2.

ount all of the dilution steps.

sion of results

be reported to a maximum of two significant figures.

) 5,1 pg/l
") 0,6 g/l
port

rt shall contain the following information:

a) areference to this Internatienal Standard,;

b) identity of the water sample;

C) express

d) descript

on of the‘results in accordance with clause 12;

on-Of sample pretreatment, if relevant;

e) any devi

12

ation from this method.

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=ed7ee8a85c0a754c076053c6ff9cce9b

ISO 15061:2001(E)

Annex A
(informative)

Eluents

A.1 Examples of eluents of Type 1 to be used for bromate separation

A.1.1 Gs

Solutions
hydrogen

A.1.2 Sodium hydrogen carbonate concentrate |

The additi

Place 58,4

dilute to vglume with water (6.1).

The soluti
2°Cto6°

A.1.3 Sodium hydrogen carbonate eluent |

The follow
Pipette 5

The soluti

A.1.4 Bo
The follow

Place 76,3
4 000 ml g

The soluti

neral

pf sodium hydroxide and salt solutions of weakly dissociated acids, such as sodium’ carbgnate/sodium

Carbonate, sodium hydrogen carbonate and sodium tetraborate, can be used.

bn of the following eluent concentrate is appropriate for the eluent preparation (A.1.3):

g of sodium hydrogen carbonate (see 6.2) into a 1 000 ml velumetric flask, dissolve in wa

C.

ng eluent is applicable for the determinatian of bromate:
nl of the concentrate (A.1.2) into a 5000 ml volumetric flask and dilute to volume with water

bn contains 0,000 7 mol/l of sodium hydrogen carbonate. The solution should be renewed eV

rate eluent |
ng eluent is applicable for the determination of bromate:

g of disodium_tetraborate decahydrate (6.4) into a 5000 ml volumetric flask, dissolve in g
f water (6.1)and dilute to volume with water (6.1).

bn contains 0,04 mol/l of disodium tetraborate. The solution should be renewed every 3 d.

ter (6.1) and

bn contains 0,7 mol/l of sodium hydrogen carbonate. This\solution is stable for several montfs if stored at

6.1).

ery 3 d.

pproximately

A.2 Examples of eluents of Type 2 to be used to remove strongly retained ions

A.2.1 General

Solutions of sodium hydroxide and salt solutions of weakly dissociated acids, such as sodium carbonate/sodium
hydrogen carbonate, sodium hydrogen carbonate and sodium tetraborate, can be used.

A.2.2 So

dium carbonate/sodium hydrogen carbonate concentrate |1

The addition of the following eluent concentrate is appropriate for the eluent preparation (A.2.3).

© ISO 2001 - All rights reserved
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Place 10,6 g

of sodium carbonate (6.3) and 8,4 g of sodium hydrogen carbonate (6.2) into a 1 000 ml volumetric

flask, dissolve in water (6.1) and dilute to volume with water (6.1).

The solution

contains 0,1 mol/l of sodium carbonate and 0,1 mol/l of sodium hydrogen carbonate. The solution is

stable for several months if stored at 2 °C to 6 °C.

A.2.3 Sodium carbonate/sodium hydrogen carbonate eluent 11

The following

eluent is applicable for the removal of strongly retained ions from the separator column.

Place 50 ml of the concentrate (A.2.2) into a 500 ml volumetric flask and dilute to volume with water (6.1).

The solution

should be renewed every 3 d.

A.2.4 Borae eluent Il

The following

contains 0,01 mol/l of sodium carbonate and 0,01 mol/l of sodium hydrogen carbonate: Til\e solution

eluent is applicable for the removal of strongly retained ions from the separator column.

Place 477 g |of disodium tetraborate decahydrate (6.4) into a 5 000 ml volumetric flask, dissolve in apgroximately

4 000 ml of w

The solution [contains 0,25 mol/l of disodium tetraborate. The solution shauldbe renewed every 3 d.

ater (6.1), and dilute to volume with water (6.1).

14
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Annex B
(informative)

Regeneration solutions

B.1 General

If metal clpan-up columns and/or suppressor devices are used, these should be regenerated on.awegular basis.
The timind of the regeneration shall be determined for each system, and the following regenerantsolutions may be

used.

B.2 Exgmple of a regenerant solution for metal clean-up columns

The use of nitric acid (6.7) is applicable for the regeneration of metal clean-up columns.

B.3 Exgmple of a regenerant solution for suppressor devices
The use of sulfuric acid is applicable for the regeneration of suppréssor devices.

Pipette 3,% ml of sulfuric acid (6.8) into approximately 4 000«ml of water (6.1) in a 5000 ml volume
dilute to vglume with water (6.1).

The solutipn contains 0,012 6 mol/l of H,SO,4 and is stable for several months if stored at < 30 °C.

ric flask and

© ISO 2001 - All rights reserved
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Annex C
(informative)

Example of column-switching technique

C.1 General

Set up the ioh chromatographic system in accordance with clause 10.

The manufagturer's instructions should always be followed. The times required for rinsing and equilibrg

tion of the

system depgnd, e.g., on the properties of both the given ion-exchange column and the used.eluent. Check these

times experi
can be exter
the metal cle

C.2 Syste

Switch valve
concentrator

C.3 Samplle injection and preconcentration

Inject 2 ml of
concentrator

C.4 Elutio

Switch valvd
concentrator

C.5 Recol

Record the ¢

entally. All times stated in C.2 to C.7 are intended as examples only. All valve and pump
hally controlled by a time-sequence device (e.g. PC-based chromatography~data station). R
an-up column in accordance with the manufacturer’s instructions.

M set-up and load of the sample loop

1 (see Figure C.1) allowing the passage of water (6.1) through the metal clean-up colum
column. Rinse the system with water (6.1). Fill the injection:loop with the pretreated sample.

the pretreated sample (9.2.6) via valve 1 (see Figure C.1) through the metal clean-up coluni
column.

n and separation of bromate

2 (see Figure C.1) into~position so that eluent type 1 (see clause A.1) is pumped th
and the separator column.

ding

pnductivity detector's output signal (e.g. peak area or height).

pperations
egenerate

h onto the

n onto the

rough the

C.6 Recol

nditioning of columns

Deliver eluent type 2 (see clause A.2) using the analytical pump (see Figure C.1) through the concentrator and

separator col

C.7 Equili

umn. Rinse both columns for 5 min with eluent type 2 (see clause A.2).

bration of the IC system

Using the chromatograph's pump (see Figure C.1), deliver eluent type 1 (see clause A.1) through concentrator and
separator column. Rinse both columns for 5min with eluent type 1 (see clause A.1). Equilibrate the ion
chromatograph (clause 10) according to the instrument manufacturer's instructions (e.g. the instrument is ready for

operation as

16

soon as the baseline is stable).
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