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Fig. 3. Blank peak elimination by measuring at the steady
state between 15 and 25 s after injection. (1) 2 mg Br- I-I in
water; (2) 1.3 mg Br- I-I in brine containing 300 g NaCII- I.
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method described in this paper. Also, NaCl crys
tallized by addition of 500 ml of acetone to 1 I of
saturated brine to prepare a "bromide-free" salt
still contains 2 mg kg- 1 of bromide (Table 1).

Because of the presence of Br- in NaCl, it was
decided to use water as the carrier. The effects of
differences in the refractive indices of the carrier
and sample solutions could be eliminated by in
stallation of a O.4-ml sample loop in combination
with three reaction coils in the FIA manifold, so
that the steady state is reached between the dis
turbing blank peaks for every concentration of
bromide in the calibration range (Fig. 3). The
parameters of the Superflow II software are ad
justed to measure the peak height at this plateau.

The use of water as carrier and aqueous cali
bration solutions requires that the signal meas
ured should be independent of the NaCl concen
tration. With NaCI samples spiked with bromide,
the influence of the NaCI concentration in the
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Fig. 2. Influence of NaCI on the absorbance-time curves after
reaching the steady state using stopped flow. (1) no NaCI; (2)
300 g NaCII- I.

was used throughout. The absorbance of bro
mophenol blue was monitored at 590 nm with a
l-cm path length flow cell. The peak-height
maximum between 15 and 25 s after injection was
related to the bromide concentration. The data
were analysed with the software packages Teca
tor Superflow II, STATCAL [18] and SAS [19].

RESULTS AND DISCUSSION

Reagents
All chemicals were of analytical-reagent grade.

The reagents were degassed by vacuum aspira
tion.

Bromide standard solution was prepared by
dissolving 148.9 mg of KBr in 1 I of water. CAT
solution was prepared by dissolving 0.4 g of CAT
in 1 I of water containing 10 ml of bromide
standard solution. Buffered phenol red solution
contained per litre of water 40 g of sodium ac
etate, 25 ml of acetic acid (;:. 99%) and 10 ml of
phenol red solution consisting of 0.2 g of phenol
red in 100 ml of 0.01 M sodium hydroxide solu
tion.

Investigation on the matrix of the carrier
With FIA the matrix of the carrier and the

sample should be similar to prevent a noisy signal
due to differences in refractive index. The main
condition that the carrier must not contain any
analyte cannot be fulfilled, however, because
commercially available NaCI contains 4-10 mg
kg -1 of bromide, which was investigated by the

Kinetic discrimination
To illustrate the effect of the side-reaction of

chloride forming chlorinated reaction products,
the stopped-flow option of the PIA system was
used. At a level of 8 mg Br - 1-1 in the presence
of 0 and 300 g of NaCl 1-1, the pump was
stopped at the steady state, 23 s after injection.
At this moment the absorbances were still the
same. After 125 s the pump was started again. In
Fig. 2 the difference in the absorbance versus
time curves, due to the formation of chlorinated
reaction products in the presence of NaCl, is
shown.
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