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Abstracts : The isotope dilution method was used for the determination of Br impurity in 1000 pg/g CI standard
solution. Since relatively pure KCI salt was used for the preparation of the CI standard solution, the Br impurity
determination suffers from both spectral and non-spectral interferences due to the presence of a large amount
of K and CI matrices. AG2-X8 anion-exchange resin was employed to separate the Br analyte from the matrices,
and RF power was raised to 1500 W and nebulizer gas flow rate was lowered to 0.77 L/min to reduce
background from the ArArH® molecular ions. The Br impurity in the 1000 ug/g Cl standard solution was
determined to be 43.7 ng/g with the standard addition method. The analytical result was in good agreement
with 41.2 ng/g (RSD 1.6%) determined by the isotope dilution method to lower uncertainty from poor

2

reproducibility of the anion-exchange process.
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Table 1. ICP-MS operating conditions and data acquisition
parameters

RF power (W) 1500

Sample uptake rate (mL/min) 0.3
Argon gas flow rates (L/min)

Coolant 17.00

Auxiliary 1.20

Nebulizer 0.77

Torch Elan standard quartz torch
Nebulizer Meinhard concentric type

Spray chamber Cyclonic type made of glass

Sampler cone Nickel
Skimmer cone Nickel
Lens voltage 10.00
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Fig. 1. Preparation of AG2-X8 column.
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Fig. 2. Effect of solution pH on bromine elution.
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Fig. 3. Effect of eluent nitric acid concentration on bromine elution.
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Table 2. Recovery efficiency for Br collection through AG2-

X8 column
Solution pH Recovery efficiency (%)
1 82.0
2.5 72.0
72.8
8 71.5
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Fig. 4. "Br standard-addition curve for the determination of Br in 1000 ug/g KCI standard solution.
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(RF power = 1500 W, Br standard solution is a mixture of 50 ng/g Br standard and ®'Br spike solution.)
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Table 3. Determination of bromine in 1000 pug/g Cl standard
solution by isotope dilution method

\d

Determined Concentration

Sample aliquot  concentration determined by standard

K matrix elimination

Elution of CI with 7.5 mL of 0.6 M HNQ;

v Cl matrix elimination

Elution of Br with 7 mL of 0.6 M HNOs

y Collection of Br solution

ICP-MS analysis

Fig. 8. Sample preparation procedure.
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AG2-X8 column preparation (ng/g) addition (ng/g)
5 mL of 1.5 M HNOz 1 44.0
y 10 mL of DI water 2 44.1
3 433
Loading of sample solution (pH=1) 4 4.6
v Mean=x SD 43.5+0.7
i , Blank 2.3
Rinse with 10 mL of DI water
Mean-Blank 41.2 43.7
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