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Simultaneous Determination of Nitrate and Iodide Ions in Aqueous
Solutions by Dual-wavelength Spectrophotometry
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Abstract Nitrate and iodide ions are usually coexisted in environmental and food samples. When the con-
tents of nitrate or iodide ions are determined directly using UV spectrophotometry, the interference be-
tween the two kinds of ions will occur. Therefore, in this study, isobestic point dual-wavelength spectro-
photometry with primary and secondary wavelengths of 220. 0 and 231. 5 nm was used to simultaneously
determine trace nitrate ions and coexisting iodide ions in solutions. When the nitrate concentration is in the
range of 0~0. 12 mmol/L, and the iodide concentration is in the range of 0~0. 10 mmol/L, there is a liner
relationship between absorbance difference Asy—»31 5 and nitrate concentration Cyo; which can be described
by the equation of Asy—s31 5= 2 9958 Cyo; 10. 0016 (R*=0, 99994). Iodide ion concentration can be indi
rectly detected based on the additivity of the absorbance described by the equations of A,  (I7)=A,; -Ass
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(NO; D) = 10. 7394C, +0. 0029(R*=0. 99994) and A, (NO; ) =3 6099 Cro;, +0. 0084 (R*= 0. 99994).
The relative standard deviation of the analysis method is 0. 6 % for nitrate ion and 0. 2% for iodide ion, and
the recovery is 99. 5% ~102% for nitrate ion and 99. 9% ~100% for iodide ion, respectively. The method
was proved to be convenient and reliable for simultaneous determination of trace nitrate and iodide ions in
aqueous solutions.

Keywords nitrate ion; iodide ion; dual-wavelength spectrophotometry
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Figure 1. UV absorption spectra of NO; and
N ’ ' I containing solutions
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Table 1

Absorbances of Nal in the solutions with different concentrations at different isobestic wavelength pairs

(A1522) A
Crat/Cmmol = L™1) ]
(232. 5,219 0)nm (232. 0, 219, 5) nm (231 5, 220. 0) nm (231. 0, 220. 5) nm (230. 5,221, 0) nm
0. 01 0. 104, 0. 104 0. 108, 0. 108 0. 112, 0. 112 0. 115, 0. 116 0. 119,0. 119
0. 02 0. 202, 0. 199 0. 209, 0. 208 0. 217, 0. 216 0. 224, 0, 223 0. 231, 0. 230
0. 04 0. 403, 0. 397 0. 419, 0. 413 0. 434, 0. 429 0. 448, 0. 444 0. 461, 0. 459
0. 06 0. 608, 0. 601 0. 632, 0. 626 0. 655, 0. 651 0. 677, 0. 674 0. 698, 0. 696
0. 08 0. 810, 0. 796 0. 841, 0. 830 0. 871, 0. 868 0. 900, 0. 892 0.927, 0. 922
0. 10 1. 004, 0. 995 1. 044, 1. 037 1. 082, 1. 078 1L 118, 1. 117 1. 153, 1. 153
0. 12 1L 198, 1. 192 1L 245, 1. 243 1. 283, 1L 290 1L 326, 1 335 1. 364, 1. 380
(1.2.3), DL=3¢/r(r ),
, : 3, 7X10" mmol/L,
0. 0027 [(232 5, 219.0) nm ] < 0. 0038 0.4
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220. 0,231 5 nm )
AZZ()_ 0 \AZSI. 59 AZZ(I 0-23L 5 * Led o
. <5% . Q 04 mmol/L. 3. 4
NO, T, 1 Ao o231 50 008
AZZQ O<Q 0247 ’ 2 o
( mmol/L ) CI'(2000) , Br(Q 2), OH (10), 0.6%.0.2%,
SO,* (1500), HCO, (15), CO,* (1), S0O,* (0. 02), 99, 5% ~102%.99. 9%~100%,
10, (0. 015) \NO, (0. 001>, H" (500),
2
Table 2 Determination of nitrate and iodide ion contents for synthetic samples
/(mmol « L™1) A A A /(mmol « L™1) /% RSD/ %
C\(); (jl 220. 0 23L 5 220. 0-231. 5 CN()% (:I N(); _ 17 N();; - I,
0. 040 0. 040 0.591 0. 469 0.122 0.0402 0.0401 100 100
0. 040 0. 060 0.803 0.682 0.121 0.0398 0.0603 99.5 100 0.7 0.1
0. 040 0. 080 1.016 0.893 0.123 0.0405 0.0799 101 99.9
0. 060 0. 040 0.661 0.478 0.183 0. 0606 0.0401 101 100
0. 060 0. 060 0.873 0.691 0.182 0.0602 0. 0600 100 100 0.3 0.2
0. 060 0. 080 1.092 0.909 0.183 0. 0606 0.0802 101 100
0. 080 0. 040 0.733 0.491 0.242 0. 0802 0.0402 100 100
0. 080 0. 060 0.951 0. 706 0.245 0.0812 0.0602 102 100 0.9 0.2
0. 080 0. 080 1.167 0. 920 0.247 0.0819 0. 0800 102 100
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