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Fig.1 3D structure diagram of the detection system
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Fig.2 2D structure diagram of the detection system
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Table 1  Detection results of total nitrogen content
SEARER R A DAY B AR R/ (mg- L") RSD/ a/
FiE i/ (mg- L") 1 2 3 4 5 6 SR % %
0.4 0. 389 0.374 0.392 0.396 0. 385 0.373 0. 385 2.47 0.27
0.8 0.752 0.816 0.764 0.797 0. 838 0. 746 0. 786 4.75 0. 54
1.0 0.970 1. 000 0. 980 0. 960 1.038 1. 007 0.993 2.87 0.40
2.0 2.047 2. 068 2.041 2.063 2.074 2.059 2.059 0. 61 0.74
4.0 3.903 3. 845 3. 845 3.933 3.940 3. 896 3. 894 1. 06 1.55
6.0 5. 889 5.916 5.898 5.853 5.871 5. 898 5. 888 0.38 1.47
8.0 7.994 7. 868 8.323 7.942 8. 036 7.785 7.991 2.32 3.23
10.0 10. 153 10. 090 10. 041 9.993 9.915 10. 191 10. 064 1.02 1.91

2 AU IN RGeS R AL S X B U A T M
SRR BRI 5 45 2R LU AR
Table 2 Comparison between our detection system and a com-
mercial sensor for the analysis of total nitrogen stand-

ard solutions and actual water samples

A O SMEFEVRE/ (mg- L") AF T
WL/ (me-17")  RHGERS ASCWRIRS RE/%

0.5 0.504 0. 495 1.79

1.0 1.033 0.983 4.84

2.0 2. 061 1.984 3.74

4.0 4.071 4.155 2.06

8.0 8.113 7.834 3.44

10.0 10. 176 9. 825 3.45
SEBRIKEE 1 1. 656 1.529 7.67
SBRIKEE 2 2.984 2.785 6. 67
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A total nitrogen detection method based on resorcinol
spectrophotometry

JIANG Kai' WANG Lei* LI Wen'® LI XinMin' HE Na'

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

2. Tai’an Taishan Ropeway Operation Center, Tai’an 271099, China)

Abstract ; In view of the problems of high cost and poor stability of total nitrogen detection systems for use with wa-
ter resources, a low-cost detection system for total nitrogen in water based on resorcinol spectrophotometry has been
designed with reference to the “Surface Water Environmental Quality Standard” ( GB 3838—2002). The relation-
ship between the photoelectric detection signal and the total nitrogen concentration was established by measuring the
absorbance of the solution after the reaction of resorcinol with nitrogen and nitrogen oxides in water in order to meas-
ure the total nitrogen content in water. The experimental results show that the total nitrogen detection method based
on resorcinol spectrophotometry has good repeatability and high precision. Compared with the results using a com-
mercial total nitrogen sensor, the maximum relative error of the two methods is less than 8% , which indicates that
our detection system has good measurement accuracy.

Key words: total nitrogen detection; resorcinol; economy; detection system



