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Table 1 Integration paramaters of the ratio between nitrate and water with various concentrations
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(mg+ LD 1 050 em™! 1635 cm™! 1050 em™! 1635 cm ™! 1 050 em™! 1635 cm ™! I F It R
0 1 846 3 589 36 173 88 289 738 978 0. 354 0. 208 0. 068
0.5 1707 3542 37 168 89 559 780 139 0. 363 0. 220 0.073
1 1688 3 660 35 170 80 164 784 184 0. 384 0. 206 0.071
1.5 1622 3665 38 176 63 091 778 901 0. 410 0.215 0.076
2 1433 3 370 37 169 65 980 822 051 0.425 0.218 0. 080
2.5 1411 3 442 39 172 80 036 921 526 0. 443 0.226 0. 081
3 1333 3475 40 169 79 102 1114 112 0.461 0.237 0.102
3.5 1238 3 410 38 174 84 419 1156 424 0.482 0.218 0.114
4 1334 3793 36 167 88 770 1305 441 0.514 0.216 0.120
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Table 2 Results of accuracy and recovery

e AE T AR SR i Wit EE HYk® RSD
K% /(mg+L™'") /(mg+LY /(mg+LYH /% /%

1 0.52 0.6 1. 11 98. 33 2. 31
2 1. 02 0.8 1. 83 100. 55 1. 38
3 1.53 0.8 2.28 98.02 3. 66
4 2.05 0.6 2. 67 100.75  3.86
5 2. 81 0.8 3.72 103.3 2.45
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Table 3 The influence of coexisting ions

o S/ (mg e L7 i S /(mg e+ L7
Na' 500 NH/ 500
Ca®t 500 CO5~ 200
Mg? " 500 SO3~ 200
K 500
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Quantitative Analysis of Trace Chloride Ion in Aqueous Solution by
Raman Spectroscopy

ZHANG Jian-xin* , WEI Ying-hao, JIN Hao-zhe, SHEN Xue-yun

Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China
Abstract As an active anion, the chloride ion is widely distributed in various aqueous solutions. Chloride ion concentration is an
important parameter to evaluate water quality, which has a great impact on food safety, industrial production and corrosion con-
trol. Therefore, rapid and accurate determination of chloride ion content in aqueous solution have practical significance for
optimizing the living environment and promoting industrial development. Raman spectroscopy is a kind of spectral detection
method based on Raman scattering effect. It is widely used in qualitative and semi-quantitative detection of various substances
with the advantages of a few samples required, high sensitivity and is suitable for aqueous solution detection, but few cases were
reported for quantitative detection. A new method was proposed in this paper for the determination of chloride ion concentration
in aqueous solution based on laser Raman spectroscopy combined with silver nitrate turbidimetry. The silver nitric was firstly
dipped into the aqueous solution, with acetone as a stabilizer, to make chloride ions with different concentrations react with it to
generate a uniform and stable silver chloride colloid, and then the Raman spectrum of the silver chloride colloid was collected
using the small Raman spectrometer. After smoothing, de-noising and baseline correction of the Raman spectrum, the Gaussian
peak fitting technique was used to fit the Raman spectrum curve. The characteristic parameters of each gaussian peak, such as
peak intensity, peak area and half peak width, were obtained, and the relationship between these characteristic parameters and
chloride ion concentration was determined. The experimental results show that under normal temperature and atmospheric pres-
sure, the ratio of the peak intensity of the Gaussian fitting at 1 050 and 1 635 cm™ ' has a good linear relationship with the con-

'. The correlation coefficient

centration of chloride ions, and the detection range of chloride ion concentration is 0. 1~4 mg L
of the linear equation is 0. 9914. The relative standard deviation is less than 5%, and the recovery rate is between 98. 02 % ~
103. 3%, which implies the proposed method has good accuracy and repeatability, and is suitable for quantitative detecting re-
quirements. In order to determine the effects of factors such as nitric acid, silver nitrate, stabilizers, and standing time on the

experimental results, the systematic optimization of the measurement method was carried out to determine the best measurement
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conditions. The optimal experimental conditions were as follows: 2 mL of nitric acid (1+1), 2 mL of acetone, and 2 mL of
silver nitrate solution (0.1 mol « L™!') were successively added to 25 mL of water, and the standing time was 15 min.
Therefore, the proposed method of determining the chloride ion concentration in aqueous solution based on Raman spectroscopy
combined with silver nitrate turbidimetry is feasible. This method is simple in operation and has a small amount of sampling. It

has broad application prospects in water quality detection, corrosion control, substance analysis and other fields.

Keywords Raman spectrum; Silver chloride colloid; Gaussian peak separation fitting; Quantitative analysis
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