MESRRIEIZ7TE8H

g‘fg%dﬁﬂiuﬁﬁﬁﬂl R R AL - S5O ETL
7L

=3
FRSARIMNERNFRAR, #E -

ISSN: 2661-3735(Print); 2661-3743(Online)

;I7- B 210000

W OE: AR - ERRATRERER RGN TR K, T2 EMEAETR, RRLAEERESFRL, #XA T
FRERATBAL - R b5 F A K Ae K P & FARE M AT 2 AR, B AL ARER AP . N AR E S et e pH A
WAEMARIG X, BEZEXANEEFHEREN TR, F2T ik, LELE, LTS BRI SR
MM Tk FREFRK, AFFREALEARESR T EA, BENT 95%~105%, RSD < 5%, LOD # 0.05mg/L.
T R BRAE AR, SLEIMR, AN G T LB S RET AR REE,

EEIR . BRG WRBRATAAL; BRI E; kA AR K

Research on the Detection of Total Nitrogen in Water and Wastewater by Potassium Persulfate

Oxidation-Ultraviolet Spectrophotometry

Li Nan
Nanjing Hongtai Environmental Testing Co., Ltd., Nanjing, Jiangsu, 210000, China

Abstract: In view of the shortcomings of the traditional digestion-k dichromate method in the detection of total nitrogen in
water samples, such as long time, large use of heavy metals, and difficult treatment of waste liquid, this paper systematically
studies the detection of total nitrogen in water and wastewater based on the potassium persulfate oxidation-ultraviolet
spectrophotometry. By optimizing the dosage of potassium persulfate, digestion temperature and time, pH adjustment and the
addition method of oxidant, combined with the reaction conditions of chromogenic reagents and colorimetric measurement
parameters, a rapid, heavy metal-free, good repeatability and low detection limit method for total nitrogen detection was
established. The method was applied to river water, domestic sewage and chemical wastewater samples, with recovery rates
ranging from 95% to 105%, RSD << 5%, and LOD of 0.05 mg/L. The method is simple to operate and environmentally friendly,
providing a new technical approach for environmental monitoring and pollution prevention and control.

Keywords: Total nitrogen; Potassium persulfate oxidation; Ultraviolet spectrophotometry; Method optimization; Water quality

monitoring

Ak 2.6V, FIIGESIR KR I ANLEAN NH,, R
HEEIR (NOy ) o ZIBAFTEHESEMIA, RN
JE&EME (pH2) &1k, FBITERAN - AL
220nm P EEAE NO;y FROLEE, H DL 275nm 2257
HIBR AR AT S SR R, 456 F R HI0 NOy AR

Oﬁﬁ

HEERE (TN) KR E BT S BSCR H%
HHEIR. (BT E R S s B, BRI
ﬁ?‘UH@@, Ao B HE SRR, FERRESZ 2k

TR ERANSRIE N A B A, AlEEEe
ﬁm RAER; EHERIMPOLELERR, SRR
P ekl ISR TR, RS I UIBERILE 24,
T ApE . PR Esl ey TN A5, s %
MK EEGE R E M SE A, DIABE I S5 7K bR
THBRARTFEL

1 ImERSR R - 2RSSR E

1.1 FiERE
TRRERER (K,S,05) LEJIF (> 80°C ) Bt (pH=10)
FME T oy R AL BRI B HR 2 (SO,7) , HERFHEAT

EIRIE 55

P A B

AEdhZe, AJHERTHRRER PSR B AR TE R
FREPTR, B TR, DA n] YRR R
R, FFaseoriey e, 1o, nlEhdEdh. il

FERESLHINTRES DBOL 8P B, vt RS RS
1.2 FEHH
HORERER. Oial, BT TS RAE; EHERE

HE Lt /KEC KR 3g/L TOEEMR, RZBLECED A DLERIE
TR G PR . AN S (= 99%) , HIT
KHHRERIURTT R pH 10+0.2; Hll# Imol/L f i, &Ik
HEREE O 682 1mol/L, ATk Kb RT

67



MEERRIIRT7 % 8 #

ISSN: 2661-3735(Print); 2661-3743(Online)

FRFIVERI A pH 2.0+ 0.1, DURS ISR RIS HE: 2
FETIR, INART RIS R I HE RS 5] o iR ETR R AT
FAE&l/K BS RS ER SRAR B AR (10.0 mg/L) , FHT4:H
PREENZE, T HASHERE T 4°CBOLIREE, BaiK:
PH# > 182MQ - om, A IRRYRA, DGR sNR
FIRE | AFIES55L,

1.3 (X =FigH&

BHh - m] WA BD 0.5nm AR RGPS, K
HERFIRE +£0.3nm, B HAREARERRRINELDRE,
Ao &AL H B 2S o TEiR S AR R AU
=i -180°C, EIAERE + 1°C, S e hiR S
By T RE DD RE LB i RS R L i B, e gaUE
F: AT TERRIE D R TR TRV b 2L I B
THER(VES, JREFEEILE 105°C, HEiEEnEhTE.
Tifgds. ImL. SmL. 10mL B2, Zi%g HiwE; EoNEE
FBCEMREIBE L MG A @l (10mm Y62 ) |, JF
FERRERT G DUBAKERE, MR- s AT
M 23R TCTR 5 BRI k.

2 IHREHMK
2.1 SRR AE

A TE IR A P R BRER T (K,S,04) #hNE,
% 0.5g/L. 1.0g/L. 2.0g/L. 3.0g/L. 4.0g/L 1 5.0g/L 7
FE K,S,04 TR TR, 43 Bt 100mL 7K BE dr Fi kR 1.0mg/L
NH," # T8GR FEH, BEE K,S,05 IREE RN,
NO, P RESH S, £ 3.0g/L kS mleE 98%, H.
320nm WL < 0.02A, FHIEFTEIHE EROE T4,
ORISR T A 4.0g/L 5 5.0g/L I, [OICETE T3 FIT,
[HBUARREIHEL SR, FTRER W B B L5 )
YIRS TR A B R BT, AR FIAR
RESLIHR, RAK K,S,0 FHEMEN 3.0g/L, FEHIE
TEGE A, Rl TR B SR ORI R RN M SRR B
AL T IEEE b . IR T A H R A
S ENEZOKEE, (RRFaE OTHE R IERE
2.2 pH S@MHEN R

STEE pH 8.0, 9.0, 10.0. 11.0 F112.0 T~ NaOH {95
R, T SO, HEAA R M NOy PR EAN b, SLIGEE R L
B, pH 10.0~11.0 JEEEIN, SO, A4 sl H v, /LR
HeEE, FTHIEIRAI NO, FORRER, SH NOy URRERe b ifn
EpH < 9.0 I, HERFAABGEEANRE, BARMIERES
80% DUN; 7E pH > 11.0 550~ , G e EE xS
Fbta e A= T4k, HEiErts s SO, ik, sLitin
KB, GRIIE R (AIRREREEN ) FIE4ERT pH 10.5 1Y
AP E AR, B pH ST SRIVRACRE R, R
Wi pH 10.5 AitE(E, MRES AR A BEL, XAEpT LT

68

JEFIRIR N, B AR A RS MR 45 SR A R
2.3 HRRE SHE

7F 3.0g/L K,S,0, F1 pH10.5 2512, 435I 22 42 80°C ~
140°CIEJE X [A] 5 10~60min 5 i 1] (A% NH,™ 7= NO, A4
BRI N, FOEToR, M 80°CHE 120°CH), NO, 7~
HEEWIN, 120°CABIEE R E 98%; #H—PiEamsE
140°CHT, [aI RER TR 45 95%, HENIE NOy 751 i
FET & AR R SRR R A BB A B, I RIS 2%
B, JEfER T A 10min ZE4 2 30min [B]U 2R 85% #2745
98%; 1fii 60min Fif, NOy F=EHIARELRA), FTRERHKTA]
[ 17 S ECRYBR A A JE ) NO, BUSZ BRI R 5200, 454y
FESLIGRCR S RERE, AR E IR AN IS & Y 120°C
30min, FEMFIEERECE O RHES L=, HEbhe
NG TE DL . 125 RREE AT B A HUR AT S K
FEROPZERN, e R8RS NIRRT n] A EfLE SR

IRBEEENERY
3.1 Lk BIEKIERE

Ay A ) S O R S A T R NOy B i, B AE 220~
240nm [X [ES 4l NO, bRyt A7 el B, SR TR
220nm bW IE fe 5 H TR ISUR AR, FESEBRIES R,
PSR IER AR, R 220nm 7E A MR, Rk
T 275nm EASZRA, B KA T MR IR R
Yyt S SRR s, bAh, PR TRk FYEEE 10mm
PP B, HAERR O A AR R E vk, WRiRTC
PRI B R BTG TS R PR EERE I
T, REFEARATEE, RO IO S T EE . A
B EHERS , NAESLI AR ST IR 20min, H9E
AT B eSS stray light R0, BREE KR ek
St ; @RS RN AESE 25 £ 1°C, BRI [
MIFLLERE AL (iR 2
3.2 KR HER 25

PLNO, bRtz (&8 0.1mg/L. 0.5mg/L. 1.0mg/L .
2.0mg/L, 3.0mg/L., 5.0mg/L) {E 220nm JZEANMEW GRS,
FREESATIE =G BCEAE, LRIt —IREE A
2, 4E BRI ZRTE 0.1~5.0mg/L Y5 FEIN B R iT4ki:,
ZBPEAT TR A=0.115C+0.002, FHYE A% R™=0.9995,
T3 0 1{EMES 10 1 (EETFESR TR (LOD) M1
EEPR (LOQ) , 47825 0.05mg/L F1 0.2mg/L, /2 {Hb
FOKIMR R ERARAE ) o TN MRS EK . AR 5%
Fafdit, WX TR 20°CE 25°CHA N RUbRuERT £ R
S58FE, ZIUREL< 2%, RIS EERIFESN
NEASHREIERN M . TEAh, FEmIRE bR 1/ k],
DU/ DSk B X BT et A 0T, it — PP i v
P, ATz TS ISR AR S e =T



MR RRIIRT7 & 8 H

ISSN: 2661-3735(Print); 2661-3743(Online)

4 J5EWAE SRS
A1 RBEESHERE

AT ENEEES T, SBIEBGRK (K
ISR ) AETETS K (TREC—ZHoK ) AL TRk (HiIZ5
BEAK ) RGN, RAAEESELLX (0=7) .
MEERTIR, =R TN S 2O RERZ (RSD)
BIINF 5% (R[7K 3.2%. éz%mk 4.1%. L TEEK2.8%) ,
TR R RIIEEE . Vit— DI, DIESR
#HE HI636—2012 (/KT 3%5@@&&;115 TR P RS %/\fﬁ
JEREE ) SAERIRE S T T, R
—ECVETE 95%~105% JEEIN (28 t4d6 p > 0.05) , FE5iIE
BT IEE AN R EE T R AR SHREET e . S e
PR INA PR RIS I SIER S H, R TR 5
Ui, (EEREREE H e TR ERES RN
4.2 Bl sEE8

BT ARFARFRIREFEESHE], X iR = K5
BT 1.0mg/L NO;™ . 3.0mg/L NO; 5 5.0mg/L NO, FrifE
TNARSES . SEREM S @ NE S, THEIIFREIS
KB 96.5% . 101.2% 5 98.7%; A:5Gi5/K A% 94.8%
100.5% 5 102.3%; 1Y T JE/KHA 95.9%. 99.1% 5 103.8%,
FAT B AT 95%~105%, RSD ¥/NT 5%, S2bs b4
— AR T T =R R 1E, #ﬁ@%ﬁ&¢%m
FpHﬁ& RZISHTELEEA T 1 Mg, R - PA TR PR St —
PEAN, SOHEZS IR %?ﬂ%&%ﬁ%ﬁ,L*yﬁ%
TR BREERPRIEBERE < 3%, Wi TES
i EENRSEE R Nt R NI R 5w
HREE, T E S I S INPRIO IS 2 O PR bR, TR
& T RIS AT EE
4.3 MmN B

FERWT K R 515 KT T T R R SIE -
T AWM LW, A, N5 AR K &R % 3 A4

iﬁﬁémrﬁﬁm%%ﬁﬁFinﬁ SRR SR,

LI=RFT 4°C< 240 NIIE, DIGERE SRR T E. R
R RERETEAL - SRIMEEENIES, FK TN SRR
JE 5 2.8mg/L ( Fii% 2.5mg/L, 3.1mg/L. 2.8mg/L) , i
3.5mg/L, T 42mg/ll, EiRL RS 5K R
FKMNELS R TR, HK TN S 15.8me/L, Hi7K 3.2mg/L, 2=
PR 79.7%, 52414 GB18918—2002 (a5 K HEN R
) —2¢B (< 15mg/L) [R{E. ZEANIIZR MRS M
IR 1.5h, BERATIENRCE, HHE PR EEN
ﬁ%ﬁ%@@%@%ﬁ&?ﬂw\Tﬂ%ﬁwmﬁﬁi&o

5 %&iE

AIFRIEE RS RER A - RIMOC R
MERRTTESEL, LI TR, 26, %Li%mﬁﬁm

TN UE, Zams T Ee RGN, RERE, SRR,

A Tl B /K & 2 Rk R A A R . 516!%

T%é.\f LEZMUFESL TR, S2EH TN fELR IR ST

e, AKINERA ST e HE R AR T B

S k-

(1] HOOAT ALK FR S G R o = R S R SRR S 9 1] 58
B2 1, 2024,2(8):86-89.

[2] AP, R SARS TIRIBO L R SR BT 58 [CL//2024H
K IR SR S TR BRI RIS 8., 2024,

[3] AR, b AT T, 55 e LR -SRI N B R AR o5 TR T
SEA G BT A [0 A 15 2025,66(2):119-123.

[4] TR B gmE e K b S U e fe R 3 M o 2 )
R3] AR T, 2024,33(5):7-12+17.

[5] AR AZE KBRS SR T = e Ir B i 50 5 L[] A8
FESIHTINR,2024,33(5):47-50.

TEER 2 (1996-) , L, AREED, g TR,
MRS o

69



	水和废水中总氮检测的过硫酸钾氧化 - 紫外分光光度法

研究

