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Determination of nitrite in drinking water by vortex-assisted dispersive
liquid-liquid microextraction combined with spectrophotometry
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ABSTRACT: Objective To establish a method for determination of nitrite in drinking water by vortex-assisted
dispersive liquid-liquid microextraction (VA-DLLME). Methods Under acidic conditions, nitrite reacts with
p-nitroaniline and diphenylamined to form red azo compound. Indirect determination of nitrite content by red azo
compound was detected by spectrophotometry and quantified by external standard method. The type of extractant was
determined, and the amount of extractant, acid concentration and vortex time were optimized by orthogonal test.
Results The linear relationship was good in the range of 10-200 pg/L (r*=0.9912), the detection limit was 2.0 pg/L,
and the enrichment factor was 14. The recoveries of spiked standards were 87.3%—106.3%, and the relative standard
deviations were 0.8%—4.4%. Conclusion This method is simple, rapid, sensitive and accurate, which is suitable for
the daily monitoring of nitrite in drinking water.
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Table 1 Factors and levels of orthogonal experimental design

® I ff'léﬁ H/ul 1Rk Eimol/ L) T e tl:q‘ i)/s
1 80 1 90
2 100 2 120
3 120 4 150
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Fig.1 Optimization of the type of extraction solvent (N=3)
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Table 2 Design and result of orthogonal experiment

51 A B c ESEITE
2 FEBGAAE/AL  BRUE/(mol/L)  IATERT IR /s 1%

1 80 1 90 48
2 80 2 120 90
3 80 4 150 54
4 100 1 120 53
5 100 2 150 100
6 100 4 90 54
7 120 1 150 53
8 120 2 90 88
9 120 4 120 60
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Table 3 Range analysis of orthogonal experiment

K- A/uL B /(mol/L) Cl/s
K, 64.000 51.333 63.333
K, 69.000 92.667 65.667
Ks 67.000 56.000 65.000
R 5.000 41.334 5.667
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Table 4 Variance analysis of orthogonal experiment

FEES i 2F-J7 il i F i Fo.s

A/uL 38.000 2 1.163 19.000

B/(mol/L) 3074.667 2 94.121 19.000
Cls 52.667 2 1.612 19.000
R2E 32.67 2
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Table S Determinationz of nitrite in drinking water (n=3)

KEE bR/ (ug/L) K E/(ug/L) RSD/% JnbREDER/%

0 28.4
H k7K 50 72.0 4.4 87.3
100 126.0 1.0 97.6

0 N.D.
K 50 53.2 42 106.3
100 89.6 13 89.6

0 1222
7K 50 167.8 1.1 91.1
100 2273 0.8 105.1
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