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Fig.1 Schematic diagram of nitrite detection
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Fig.2 Three-dimensional structure diagram of the

nitrite sensor
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Fig.3  Structure diagram of online detection of nitrite
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Table 1  Experimental test values and average values
FrifEE/ MR E/ kHz SEy
(mg-L™") W&k 1 P2 W3 W& 4 JES Wigke {H/kHz
0. 050 11.708 12.361 12.256 12.698 12.476 12.144 12.274
0. 075 16.422 15.522 15.027 15.832 15.271 15.526 15. 600
0.100  17.627 17.627 17.691 17.648 17.606 17.564 17.627
0.125  20.346 19.614 20.526 22. 147 21.961 21.227 20.970
0.150  22.893 22.893 23.904 23.441 23.161 22.634 23.155
0.175  25.758 25.242 25.705 25.200 25.174 25.052 25.355
0.200  27.254 26.727 29.170 28.686 29. 144 29.318 28.383
0.225  30.361 29.855 31.961 31.656 31.456 31.056 31.057
0.250  31.572 31.056 34.215 34.152 33.237 31.786 32.670
0.275  35.605 35.763 33.857 33.752 34.446 35.510 34.822
0.300  36.121 36.343 37.027 37.449 37.045 37.598 36.931
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Fig.5 Fitting curve of experimental average and standard
concentration values
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Table 2 Comparison of fitted values and other statistical

parameters
FrifiE/ WAE/ AR K/ RSD/
(mg-L™")  (mg-L7') IRE/% % %
0. 050 0. 049 1.55 1.70 5.00
0.075 0.077 2.86 3.08 4.95
0. 100 0. 095 5.12 1.89 0.36
0.125 0. 126 0.53 4.02 6.77
0. 150 0. 147 2.24 2.81 2.80
0.175 0. 169 3.66 3.16 1.65
0. 200 0. 200 0.08 5.77 5.37
0.225 0.229 1.85 4.73 3.56
0.250 0.247 1.08 6.97 5.77
0.275 0.272 1.10 5.16 3.58
0. 300 0.297 1.03 4.26 2.17
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Table 3 Parameter comparison for verification of

experiment data

e X s/ WG/ MXT iR/
(mg-L7") (mg-L7") %
W 0.076 0.074 2.63
o4 0.143 0. 140 2.10
34 0.181 0.186 2.76
Hadl 0.238 0.242 1.68
%554 0. 264 0.258 2.27
R 0.322 0. 300 6.83
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Table 4  Nitrite detection values at different temperatures
bR/ K {E/ (mg-L~") T RAH XS .

(mg-L7") 5¢C 10°C 15C 20°C 25C 30°C PR/ % R
0. 05 0.048 0. 050 0. 049 0. 053 0. 049 0. 050 5.72 0.099
0.10 0. 095 0. 095 0. 097 0. 094 0. 098 0. 094 2.00 0. 040
0.15 0. 144 0. 144 0. 154 0. 149 0. 144 0. 152 2.69 0. 066
0.20 0.198 0.193 0.209 0.203 0.198 0.195 4.26 0.079
0.25 0. 245 0. 259 0. 255 0.264 0.242 0. 252 5. 65 0. 089
0.30 0. 287 0. 290 0. 298 0.303 0.302 0. 289 1. 04 0.053
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Design of a nitrite sensor based on colorimetry

LI XinMin'

LUO XueKe'?"

LI Wen'

CHEN MengFan'

(1. Institute of Mechanical and Material Engineering, North China University of Technology, Beijing 100144 ;

2. School of Mechanical and Electrical Engineering, Beijing Institute of Graphic Communication, Beijing 102600, China)

Abstract ; In view of the economic applicability, accuracy and portability of intelligent automatic continuous on-line

determination systems for nitrite concentration in water resources, a non-contact liquid phase method for determina-

tion of dissolved nitrite concentration based on the colorimetric-principle has been proposed. The color of the solu-

tion after the reaction was determined by a colorimeter device, and a regression equation between the detection sig-

nal and the concentration of nitrite was established. The experimental results show that in the temperature range 5 —

30 °C, the sensor has good stability, the coefficient of determination R is 0. 9989, the maximum value of the rela-

tive error is 5. 12% , and the maximum value of the relative standard deviation (RSD) is 6. 77% . The maximum

relative error between the measured data of the liquid nitrite detection sensor and a commercial sensor was 2. 76% .

The sensor has low cost, a simple structure and fast response time, making it suitable for the rapid determination of

low nitrite concentrations.

Key words: colorimetric method; nitrite; economy; color detection
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