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On-line determination of emergency pollution of 3-nitropropionic acid

in drinking water by flow injection chemiluminescence
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Abstract: On the basis of inhibition of chemiluminescence reaction of
luminol and potassium permanganate in sodium hydroxide medium
by 3-nitropropionic acid, a novel flow-injection chemiluminescence
method for determination of 3-nitropropionic acid in drinking water
was developed. A linear range for 3-nitropropionic acid determination
was 1~150 mg/L. The detection limit of 3-nitropropionic acid was
0.28 mg/L and relative standard deviation (RSD) was 1.9% , with
the recovery of 76.5% ~ 93.8%. This online determination system
showed a good accuracy and selectivity and has great potential appli-
cation in rapid detection and alarm of emergency pollution of 3-nitro-
propionic acid in drinking water.
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Schematic diagram of flow-injection

Figure 1

chemiluminescence system
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Figure 2 Inhibited curve of the chemiluminescence system
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Figure 3 Effect of luminol concentration on relative

luminescence intensity
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Figure 4 Effect of NaOH concentration on relative

luminescence intensity
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Figure 5 Effect of KMnO, concentration on relative

luminescence intensity
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Table 1 Factors and levels of orthogonal experiments
- A ki / B A% bih/ C mimmem/
e (X107 *mol« L1 (mol+ L") (X10 °mols L1
1 1 0.08 1
2 2 0.10 2
3 3 0.12 3
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Orthogonal array design matrix and test results
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Table 3 Variance analysis of the orthogonal test results

ZRIE EEVIM OAmE ¥ior F 1§ Foos¢2.2)
A 792 970.90 2 396 485.40 5.87 19.00
B 122 641.60 2 61 320.78 0.91 19.00
C 572 122.90 2 286 061.40 4.24 19.00

67 543.44
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Table 4 Tolerable concentration ratio of different

interfering substance
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Table 5 Analytical performance data of previously reported

works for the determination of 3-NPA
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Table 6 Results for the determination of 3-NPA in

environmental water samples (n=3)
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Figure 6 Fluorescence spectrum

i R B A LU I AL DL 3-NPA R A — 5 FR JEE B4
7K — R AR IR A A AOGIR AL . AR TT DL I (& 7D



F2EFE L

SR 45 < 3 30 T S A 2 RO 125 A A I AR T K v B 31l B Y R

3.01

257 Ak
2ol B 45 K3+ B
> = C. B KU+ B R +3-NPA

W ' R
Absorbance
n

G

0.0 \ \ \ |
200 250 300 350 400 450
i8S
Wavelength/nm

B 7 TR R ER
Figure 7 UV-Vis absorption spectrum of CL system
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