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Abstract; Ammonia nitrogen is a common pollutant in water,and it is an important indicator of various
water quality detection. Excessive ammonia nitrogen content in water will affect the growth of aquatic
plants and animals, which will lead to water environment deterioration and water environment pollution.
Therefore,it is very important to strengthen the monitoring of ammonia nitrogen in water. In this paper,
based on the UV spectrum detection technology,the UV spectrum detection system of ammonia nitrogen
concentration in water was built. Through the detection system,ammonia nitrogen in liquid phase is con-
verted into gas phase ammonia,and the ultraviolet absorbance of ammonia gas in the wavelength range of
190—235 nm is obtained,and the absorbance signal is analyzed by Fourier filtering method and Fourier
transform. The results show that after Fourier filtering, the absorbance of ammonia has obvious periodic
peaks in the wavelength range of 190—235 nm.and the period is about 4 nm. With the increase of am-

monia concentration,the absorbance peak also increases. It was found that there was a good linear rela-
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tionship between the absorbance and concentration of ammonia by least square method,and the correla—

tion coefficient was 0. 998 14. After Fourier transform, the absorbance signal has characteristic frequency

in frequency domain. Through fitting,it is found that there is also a linear relationship between amplitude

intensity and ammonia nitrogen concentration,and the correlation coefficient is 0. 986 86. The experimen-

tal results show that the concentration of ammonia nitrogen can be obtained according to the absorbance

of ammonia, which provides a new detection method for the concentration of ammonia nitrogen in water.

Key words: ultraviolet spectrum; fast fourier transform; characteristic frequency; absorbance; ammonia

nitrogen
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Fig.1 Experimental structure of ammonia
nitrogen concentration measurement

based on UV absorption spectrometry
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Fig. 2 Absorbance spectrum after Fourier filtering
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Fig. 3 Frequency-amplitude diagram

after Fourier transform

3H 3 0 R FL 90 S Y O'G 3 R AT - 06 Ak B SR B
TANTRIARE B AL 190 — 235 nm 5 B A 45 ik I8 Wi e
M8, g 1 FiR, M 1 0,78 190 —235 nm
Z ], Bk 0 mg /T i8R W A o FA ok B2 19 2 AU
WA T L I A A 22 A R W WSO 23500 7 193 nm,
197 nm.201 nm.204 nm.208 nm.212 nm.216 nm [ff
T, AR TS REAE UG 22 8] fY) B 25 AH 25 3. 8 — 4. 2 nm,
AR A ELA R 0P AR A 43 BT 5 SR 5 0 AR S
B A R AHIR] . 3 S X 28 00 LA S B A [ R



S5 8 W BRI AR - R T 5 AN W RO TR Y K R R R I A O W BT 5

JE IR R A5 5 AT 506 AT A5 U7 AR A T

— BRI AR AR AR 0. 258 3 Haz,

F1 FRRENERERRIIIEN L E
Tab. 1 Positions of absorption peaks of ammonia

nitrogen solution with different concentrations

Ammonia nitrogen ..
N g Peak position/nm

/(mg XL 1)
0 No
250 194.899 197. 312 201. 042 204. 758 208. 7
212.987

500 196. 691 197. 312 200. 681 204. 519 208. 64
212.390 216. 303

750 19. 933 197. 433 200. 922 201. 6389 208. 462
212.508 216.776

1000 193.207 197.433 201. 282 204. 639 208. 462
212.390 216.421

1500 193. 328 197.533 201. 162 204. 639 208. 462
212.390 216.539
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Fig. 4 Linear fitting diagram of ammonia

nitrogen concentration and absorbance
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Fig.5 Scatter plot of ammonia concentration
and amplitude intensity
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Fig. 6 Linear fitting diagram of ammonia nitrogen

concentration and amplitude intensity
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Tab.2 Linear fitting results of ammonia

nitrogen concentration and absorbance

Ammonia nitrogen Linear fitting

Absorbance

/(mg XL ") results
0 0.00170 a=8.2364X10"°
250 0.01709
500 0.04339 b=2.51233X10"°
750 0.065 38
1000 0.08493 r=0.998 14
1500 0.12221

I 4 ik 2 ] DA B s AR E—— ORI
FEHRI y=8.2364X10"°2+2.51233X107°, %
FEr=0.99814, M 6 F13k 3 °] LS 3] 2 A ik
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Tab.3 Fitting results of ammonia nitrogen

concentration and amplitude intensity

Ammonia nitrogen

/(mgXL 1) Amplitude Linear fitting results

0 0.00328
0 0.002 65
0 0.00392 a=4.87853X107°

250 0.02042

250 0. 02060

250 0.01794 b=2.52554X10"°

500 0.02875

500 0.03112

500 0. 028 80 r=98. 686

750 0. 044 30

750 0.03952

750 0.03809
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