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Abstract

Excessive emissions of nitrogen-containing pollutants are a growing problem affecting the environ-
ment, public health and ecosystem functioning. The detection and management of nitrogen-contain-
ing pollutants is an important measure for the protection of the environment and human health, as
well as an important task facing society today. In order to systematically study the detection of ni-
trogen-containing pollutants, this review summarizes the types, sources, effects, monitoring and
detection methods of nitrogen-containing pollutants, and provides a reasonable outlook on their
future development trends. With the advancement of science and technology and the improvement
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of management measures, the use of advanced detection technologies and methods, combined with
effective management and policies, can effectively reduce the impact of nitrogen pollutants on the
environment and human health. It is believed that in the future, we are expected to better control
the occurrence of nitrogen pollution, thereby maintaining ecological balance and sustainable devel-
opment.
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Figure 1. Schematic diagram of the nitrogen cycle system [2]
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Figure 2. Schematic of the nitrogenous pollutant sources [15]
2. BRBRMKIFEREE5]

23. FRISRYER

BRIGEME KB ENHR SN SRS NSRRI 5E A A KR,

ERGEDNES RGN EEAIAEEYAR . IR E. KA E E R 2 R
IREE[16]. 1) XA FAER YA YRR, AT FEREYEKH . 2) TR
PREESZ A 1 B RSN 3 rh 2 3 - SRR T A R, BET S B HEE TRIR . 3) AR E SR
R BRI S FBUKRE B/, SIRERIERAEH. 4) M2 SRSIINLERMA LS
PO R S AR, mil Y R A, D B 2 R

BRI R NSRRI 5 RS S 1l A KPR EE AN, 2 N RE17].
D) 2GR RAAMNR R SRR TR, TSIV SR RGP, FIaneen . 18152
RERE. 2) WK Z M. RN EHT AR RGEALRE T, ERKIRRTG Y%, ™R
U NS A B -

BRI RIS I TR 5 RIS R A DG AL SRS RE, IR IR0 2% 7 A2 B A
(18] %54 E L5 B T BRI S &SR 2 AR B &, Wk 5rifcat . BAh,
T 505 Qe SRR R Ir) B 0, Ak S BEAARDST 2 B2 BT, AR TSN 2 B 4

3. BRIFRMODTRMTTE
TER SRS R BT R B A5 R R — A A BE LUK O 1A A A i

S5 4), BHEZATR A T 2RI 5 o BRI A I 5 32 0 e SR T A AT B A
PAUR XX PRI B N4

DOI: 10.12677/aac.2025.152019 189 TR


https://doi.org/10.12677/aac.2025.152019

1) A& GUREIN 532 P B L 26 AL 4G bL v A <R vk

a) BB —Fh R T 6 AR ISR P SR T ) TR P A o AT i o %0732 2 B 1 8 s e AR
W, FERRE S BN E[19]. b EdulE KA VUR - B, HIRA R R R AR i 5 3 24t 7
SSLA A A G, B A RS SR B IR FE[20] . AEHFT IR & A i i, ik AR AR
M EVERAT TR E 4. BRI E, B 1 mL AR 1 mL 1) 1.0 M EEMAER, HhEaK
MIR(Swt %), FFERREN(SwWt %), BEJG I 0.5 mL ) 0.05 M A RRENETRORT 0.1 mL PR3 F L a0y, &
BRI, ARV R s R A R SN, B JE R R A e EEBOCRBEAT IR . AR RS
655 nm Ab 7 A B RSO, TR BRI VAR oA SN AEALE o BTG AT B AR B A I B, i AR 2R 5E
AR AR M ZIR E [21]. R it AR AR A 165 4, T MR & B ir[22]-[24]. BR T
ZIIMES, JREFNE W AR 6. BT S, K 10 mL IREER S 30 mL WAL 60 mL ZE1R/KIR
4, BEJEH 10 mg FeCl R R T Lid i, BENRAEW 1. )5, K 0.5 g —~ZFt—Jch5A1 10 mg %
REFENRF AT 20K, FFEE 100mL, HRVEAER 2. 75 1 mL FRIAER NN 2 mL (7R A7)
1 F1 1 mL FRAER 2. SRG, FHRAEBUNAE 100°C, FHELIEE FIREF 15 min. LA EIZE 25T
I, USRS KN 525 nm Ab SRS — AT LIRSS o R e ik 5 B AT A R R [25]. RIRIRER
I 5 7V N FH T AT 78 [26] [27]. FH IS BN R 25 (R0 78 b 2 M8 R e i 28 L &1 3. Be B i
MARE R, HEERR . BARME, EA RKHUERE S PO e . FIRNZ AR, R e
THED AT 52 A . (B 7 VA AR AR B B, sk BRI R T R ML T4, S B0 4 SRR HER
I HmriR BERE S b 75 AR R AL TR, 30 T R AR (0 5 A R IR PR T 45 SR Uk

a b = 0.2ug/mL
121 NH; Standard Curve 1.2 — ggng:t
y=0.1207x+0.01545 —— 1.5pg/mL
o R?=0.999 —20wm
Q 0.1 8 0.1 — by
© c —— 5.0pg/mL
o © ~—10.0ug/mL
S 06 £ 06
§ 10—0 §
0.3- | < 03
0.0- | 0.0
o 2 4 6 8 10 500 550 600 650 700 750 800
Concentration (NH,, pg mL™") Wavelength (nm)
Co.1s d
Urea Standard Curve _ gf :;’xt
y=0.13569x+0.00191 0.15- —— 06 pgimL
R?=0.999 —_ ?.g ugl/m::
0 ugm
g 0.10 4 §
@ @ 0.10-
5 5
£ 0.051 2
< & 0.05-
0.00
. - - 0.00 . .
0.0 0.5 1.0 450 500 550 600
Concentration (Urea, ug mL™") Wavelength (nm)

Figure 3. The lines (a) and (b) correspond to the ultraviolet absorption spectra for the colorimetric determination of ammonia;
the lines (c) and (d) correspond to the ultraviolet absorption spectra for the colorimetric determination of urea [25]
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Table 1. Retention times and minimum detection limits for nitrogen-containing pesticides
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Table 2. Summary of advantages and disadvantages of various detection methods
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Table 3. Summary of nitrogen oxide sensors
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Table 4. Summary of ammonia sensitive materials
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Figure 4. Future trends in detection technologies for nitrogen-containing pollutants
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