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Determination of Trace Amounts of Bromide Ion

by Gas Chromatography

Yoshiji Tomura
Shoji Motomura
Kimihiko Yada

An improved method was studied for the gas chromatographic determination of trace amounts of bromide

ion.

Sensitivity was increased up to 10pg (as Br~) by use of a hydrogen-flame ionization detector.

The procedure of this method is as follows. Bromide ion is oxidized to be active by excess active chlorine.

Styrene (monomer) is halogenated with the both active halogens and the resulting a-bromo-g-chloro ethyl

benzene is extracted into carbon tetrachloride.

chromatograph.
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Fig. 1 Typical chromatogram of a-bromo-g8-chloro
ethyl benzene
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Fig. 2 Effect of sodium hypochlorite concentration
A : Bromide ion 1000ug

B : Blank

Acid concentration : 2.4N

Water phase (total volume) : 20 ml

Carbon tetrachloride : 2 ml

Styrene : 0.2ml
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Fig. 3 Effect of acid concentration on the oxidation

Bromide ion : 1000 pg
Sodium hypochlorite solution(0.5%) : 1 ml
Water phase (total volume) : 50 ml
Carbon tetrachloride : 2 ml
Styrene : 0.2 ml
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Fig. 4 Effect of shaking time on the oxidation

Bromide ion : 1000 pg
Sodium hypochlorite solution(0.5%) : 1 ml
Acid concentration : 1.5 ml
Water phase (total volume) : 50 ml
Carbon tetrachloride : 2 ml
Styrene : 0.2ml
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Fig. 5 Effect of styrene volume

Bromide ion : 1000 pg
Sodium hypochlorite solution(0.5%) : 2 ml
Acid concentration : 24N
Water phase (total volume) ;20 ml
Carbon tetrachloride : 2 ml
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Fig. 6 Effect of solvent volume

Bromide ion 115 mg
Sedium hypochlorite solution (5%): 2 ml
Acid concentration 24N
Water phase (total volume) :20 ml
Styrene 1 ml
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Fig. 7 Effect of total volume of water phase

Bromide ion

: 1000 pg
Sodium hypochlorite solution(0.5%) : 1 ml
Acid concentration 1.5N
Carbon tetrachloride : 2 ml
Styrene 0.2 ml
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Fig. 8 Effect of shaking time on the halogenation
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and extraction

Bromide ion : 1000 pg
Sodium hypochlorite solution(0.5%) : 1 ml

Acid concentration 1.5 N
Water phase (total volume) 50 ml
Carbon tetrachloride 2 ml
Styrene 0.2 ml
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Fig. 9 Effect of salt concentration in water phase
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Bromide ion : 1000 pg
Sodium hypochlorite solution(0.59%) : 1 ml

Acid concentration 1.5 N
Water phase (total volume) 50 my
Carbon tetrachloride 2 ml
Styrene 0.2 ml
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Fig. 10 Relation between the percent extraction A
and the salt concentration in water 200
phase
A : Solvent volume 5 ml
B : Solvent volume 2 ml
Bromide ion : 1000 pg 100}
Sodium hypochlorite solution(0.5%) : 1 ml
Acid concentration $ 1.5 N
Water phase (total volume) : 50 ml
Styrene : 0.2 ml
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Table 1 Comparison of the analytical results of
this method with one other

s '};he meth?d
s Y use o Difference
Sample sodium
method formate
(A) PPM (B) PPM | (A—B)PPM
1 62.7 63.3
2 62.3 63.1
Sea water
3 62.7 63.0
av., 62.6 63.1 —0.5
1 141 143
Réck salt 2 142 143
3 139 141
av. 141 142 -1
b o
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