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Fig. 1 Schematic diagram for trace bromate in salts.

C: Carrier(1.0 mol/l NaCl), R;: 1.26x10™ mol/l Vanadium
sulfate + 0.1 mol/l Sulfuric acid, Rj: 4.0x10”° mol/l
Nitro-PAPS + 0.21 mol/l Sodium acetate , SL: 6-way valve
with sample loop(0.5 mm id., 300 cm long), IC: Anion
exchange column(4.6 mm id., 300 cm long), RC: reaction
coil(1 mm i.d., 200 cm long), RC, : 1.0 m long, 0.5 mm
I.d., TB: thermostated-bath(60°C), D Spectrophotometer
(A=592 nm), W: waste
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Fig. 1
bromate.
C:1.0 mol/l sodium chloride (0.6 ml/min), R1:1.26x10™ mol/l
vanadium sulfate + 0.1 mol/l sulfuric acid (0.4 ml/min), R2:
4.0x10° mol/l Nitro-PAPS + 0.21 mol/l sodium acetate (0.4
ml/min), SL, V:Injection valve with sample loop (3.0 m long,
0.5 mm i.d.), IC:anion exchange column (Muromac, 5.0 cm
long, 4.6 mm i.d.), RC;:2.0 m long, 1.0 mm i.d., RC,:1.0 m
long, 0.5 mm IL.d., TB: Temperature-controlled bath (80°C), D:
Spectrophotometer (A= 592 nm), W:Waste, BC: Back-presser
coil (2.0 m long, 0.5 mm i.d.)

Schematic diagram of FI system for determination of
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Fig. 2 Effect of the V(IV) concentration on the peak height for
0.05 ppm BrOs”
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Fig. 4 Effect of Nitro-PAPS concentration on the peak height
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Fig. 9 Calibration graph for bromate
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AYEIVIHT S AT LTI 5y B A & B et 3 A
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Table 1 Results for analysis of salt samples and recovery tests
by the proposed FIA system

Sample*1 BrO; Added BrO; Found Recovery
(ppm) (ppm) (%)
A - <0.008
0.020 0.019(0.9) 95
0.050 0.051(1.6) 102
0.080 0.080(0.4) 101
B - <0.008
0.020 0.020(5.3) 100
0.050 0.051(3.5) 102
0.080 0.080(1.5) 100
C - <0.008
0.020 0.020(2.9) 100
0.050 0.050(1.8) 100
0.080 0.080(0.6) 100

*1 Sample solution was 1.0 M in NaCl.
*2 Parenthesis denotes relative standard deviation.
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Automatization of chemical methods of analysis utilizing flow injection
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Summary

Simple, rapid and sensitive method is presented based on a new concept of flow injection (FIA
system) for determination of trace bromate in sea water and sea salts. Bromate, a potential human
carcinogen, can be formed by the oxidation of bromide anions during ozonisation and possibly by other
oxidants in water treatment (eg. chlorination). For this reason there is a strong need for determination
of trace bromate in treated waters and also in sea salts because sea-salts contain bromide at
concentrations from a few ten to hundred ppm and are the source to produce chlorine disinfectant. In
order to achieve highly sensitive and selective determination of bromate in sea salts, a novel
spectrophotometric detection of bromate has been developed based on the oxidation of V(IV) and chelate
formation of resultant V(V) with Nitro-PAPS and directly in-line coupled with the
separation/preconcentration with anion-exchange resin column (Muromac) in a flow system. The
present FIA system offers many advantages with respect to simplicity and sensitivity, with a short
analysis time (about 10 min), low limit of determination (0.08 ppm) and good reproducibility (rsd<3%,).
No complicated manual operation is needed and glass apparatus such as beaker, flask, and pipets usually
required for analysis are omitted because most analytical operations are done automatically in flowing
stream of solution in a narrow bore PTFE tubing system. The results for analysis of commercially

available salts are described.
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