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Deconvolution of FTIR-ATR spectra of nitrate

The spectra in Figures 2¢ and 2d were extracted from the raw spectra (Figures la
and 1b) with the algorithm of deconvolution, and the data treat process and the

algorithm parameters were showed in Figure S1.
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1 ' AutoPlace and Fit Peaks -- Gaussian Deconvolution Method
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Figure S1. The process of deconvolution



In order to minimize the signal interference from water (wavenumber range of
1500-2000 cm™), the spectrum in the range of 1000-2000 cm™ were deconvoluted.
The nitrate absorption band was more susceptible to systematic environment as well
as water interference due to a small target signal. Therefore, the parameters of
baseline, bands, deconvolution width, filter and peak type (etc.) were optimized and
set before the deconvolution process, so that the characteristic absorption bands of
nitrate with fixed wavenumbers were obtained.

The second derivative of nitrate absorption was also calculated (Figure S2).
Several bands at various wavenumber (1200-1500 cm™!) were associated with N-O
vibration resulted from the re-distribution of electron clouds in nitrate, respectively
(Figure S3). In deconvolution process, the sum of squares due to error (SSE) of

spectral data varied from 0.005938 to 0.007065, indicating a good deconvolution

effect.
0.00004 0.0001
0.00008 - b
0.00003 -
0.00006 - A
0.00002 - :
0.00004 -
0.00001 £ 0.00002 - A A
8 0T i 0 == ==& \ P
s -
Bi=0:000084 2 -0.00002 —\T\/
2 v,
2 -0.00002 + '<° -0.00004 vy v
< _0.00003 - -0.00006 -
-0.00004 - -0.00008 -
-0.00005 . . ; r . -0.0001 T T r - -
1200 1250 1300 1350 1400 1450 1500 1200 1250 1300 1350 1400 1450 1500
Wavenumber (cm!) Wavenumber (cm™)

Figure S2. Second derivative of nitrate absorption. a, high-concentration group with

the range of 0-100 mg L™!; b, low-concentration group with the range of 0-20 mg L.
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Figure S3. The equilibrium of electron clouds in nitrate



