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Abstract: The mean concentration of dissolved inorganic carbon(DIC) in seawater is about 2.05mmol/L. Approximately 93%
of DIC is HCOy', 6% is CO+>, and only 1% is CO, and H,COj;. Since Raman activity of HCOj5™ is weak and the concentration
of other species is low, it is impossible for DIC in seawater to generate Raman scattering that is intense enough to be detected.
There is no report on quantitative analysis of DIC in seawater using Laser Raman Spectrometry so far. In order to break
through the limitation, a Raman spectroscopy quantitative analysis method assisted with sample alkalization was proposed.
HCOs™ was treated as study object because it takes the largest share and the Raman activity of it was the weakest among all
DIC species. The solution was alkalized to convert HCOj;™ into CO5> which was more Raman active. OH bending band of
water was treated as the internal standard for its stability. The Raman spectroscopy analysis detecting limit of HCO; was
increased, and the quantitative analysis result showed good accuracy (relative error<6.5%).
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vibration bands under different conditions
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Table 2 Raman spectra parameters of NaHCOj; solutions at low concentrations after alkalization

W CO;” iS4

K O-H %5 i e slilf i 2 44

e - - I'co?
(mmolL)  P(em™) H FWHM Jco? Plem’™) H FWHM Iy

1 1 1065.42 109.60 4.58 533.94 1635.06 7215.66 115.52 887267.17 0.0006

2 2 1065.78 182.82 9.17 1859.23 1635.53 7277.14 115.94 885346.64 0.0021

2 2 1065.63 235.69 12.42 3114.98 1635.14 7258.52 115.12 889462.75 0.0035
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Table 3 Raman spectra parameters of aqueous Na,COj; solutions at different concentrations
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1 5 1065.46 413.43 12.45 5477.51 1635.66 7012.44 117.90 880089.22 0.0062
2 10 1066.05 921.65 11.86 11632.76 1635.73 7280.26 117.44 910145.30 0.0128
3 15 1065.83 708.67 11.72 8843.07 1636.13 3439.03 118.31 433115.09 0.0204
4 20 1065.90 1667.04 11.43 20277.14 1635.82 6295.82 118.16  791900.31 0.0256
5 30 1065.88 2761.32 11.56 33969.04 1635.94 6431.77 117.56 804855.78 0.0422
6 40 1065.89 2315.75 12.15 29947.79 1635.76 4141.92 117.83 519526.19 0.0576
7 50 1065.90 4861.47 11.97 61944.87 1635.73 6895.19 119.20 874893.16 0.0708
8 70 1065.89 5944.32 11.89 75238.49 1635.61 5946.49 116.98 740453.96 0.1016
9 100 1065.86 10490.12 11.91 133013.76 1636.17 7269.70 118.14 914204.86 0.1455
10 150 1065.83 15932.91 11.98 203162.26  1636.60 7277.68 116.01 898690.55 0.2261
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1 1 0.0006 1.0634 6.34
2 2 0.0021 2.1262 6.31
3 3 0.0035 3.1173 3.91
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