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(57) Abstract: Disclosed are a size exclusion chromatography-combined nitrogen detector and an application method, which belong to
the field of analysis and detection of water quality. The detector comprises an oxidation system (1), a nitrate radical detection system (2),
apower system (3), and a signal processing and control system (4), wherein after being first separated by size exclusion chromatography,
a sample to be detected enters into the oxidation system (1) to undergo an oxidation treatment, and after nitrogen in the sample is
transformed into a nitrate radical, the nitrate radical detection system (2) catries out detection by using an ultraviolet absorbance method;

[ L& 5]



WO 20197201086 A |11 00! 00O

210093 (CN). R IF 3% (WU, Yaping); ' E VT 75
44 B R T oA X 3 I # 22 5, Jiangsu 210093
(CN).  Z R AEWL Dawei); T EILH A ETH
WO X A %225, Jiangsu 210093 (CN). 5
8 K5 (SONG, Haiou); ' VL 754 B 5 T 804 X
W22, Jiangsu 210093 (CN).

(79 KB A SIFIRERINESEFI(RAYTO PARTNERS,
P.C.); TEVL IR Bt i g IE X B AR K 685
WRHE S AMR9Z, Jiangsu 210019 (CN).

B EEE A EfH, ZERE—MRENER
{747) : AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, I, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE A EH, ZRE M RAERHhX
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

HRIELANI4. 1789 :

— R NTE (G004, 17 (iv))

A EFRAF

—  BFEEERRERE (RAH21403)) .

the power system (3) supplies power to the detector; and the signal processing and control system (4) is responsible for the signal
processing and control of the oxidation system (1) and the nitrate radical detection system (2). The detector can achieve quantitative
analyses of total nitrogen, organic nitrogen, nitrate nitrogen and ammonia nitrogen, has the advantages of easiness in operation, being
rich in information, etc. and effectively prevents the problems of relatively great error and negative value generated by subtraction
calculation in a traditional organic nitrogen analysis method. FIG. 1. %%%AA Discharging water %%%BB Introducing water
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NO;_N B Hy: 34.735 mg/L X ( 1.338+0.367 )+ 10 =12.636 mg/L

NH,*_ N B EE R 34.735 mg/L X ( 2.069+0.367 )+ 10 =19.582 mg/L

R 1 NRLNRE RR 1T

K1 WAL R
Moy TN TON NO; N NH;" N
AT AR
0.367 0.261 1.338 2.069
(arbitrary unit, AU)
W (mg/L) 34735 2.470 12.636 19.582

SEHER 6

R BEA S L] 5 HE, ANFEZAALET: FrillKEE R KITKEE, B
& 500uL, AT ONDCRA SR, AT 11 BN R], FHEmR
R (NOy_ND AR (NHy_ND ZAHE RS TEAA (TIND, FriRf4at, b,
TN. TON. NOs_N. NH,"_N #&EZHHE RS0l 5 HF, 3£ 2 AR
1 o A R Gt
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# 2 k4

H oy TN TON TIN
A (AUD 0.166 0.199 1.460
WRE (mg/L) 16.069 1.926 14.133
el 7

ARSI A ) 6 AR, ASFZAME T AR ] AR R AR FRRE
i kE 9 55 PEEK & 10, R 100 mg/L ({4~ ML 5 (/KIS BOEEE 25 L.
50uL. 12.5pL. 6.25uL &Pk, HEET AR EAZE, KB 8 NARK AR
HEBEL £ 38 10 P A ZE0R D2 Ak A (R D L, ] 8 B, e R RR AR R 25 L
A 50 pL (¥ €0 v i) HH BB SO0, B AR Sl HH R A B (AL BE 77, i
12.5 uL #1 6.25 pL #AAEFATS, WREGF, H oFH MR 2 R, R
WA R F N R IMAEAGIEERE 101 REUS G HLA TON 7295 Mk

S 8

ARSIt A5 P AR A R BE (354 9 J¢ 5% PEEK 4 10, RAIZF MG EA .
NaNOs. NH,CI F il BA N i+ TON_N. NOs_N. NH,"_N A% 10 mg/L, 43
BERE 5 IR, HAHXBRAEZEINT 2%, FradEstisioRk. £ 3 MIR4s Ragit.

3 s

BEREP I 1K 2 3 4 5% FHME A bR
TON_N 9.877 9.932 9.831 9.841 10234 9943 1.68%
NOy N 10031 10053 10042 10073  10.043  10.048 0.16%
NHS N 9981 9.874 9.865 9742 9832  9.859 0.87%

ARG PR A AR HE ZE SN AT Y mg/Lo

A, # R SEEs] 6 H H7732, SRAEFHERE (A1 4 9 5% % PEEK & 10,
Xf EIRECHI A LA N 1115 TON_N. NO;_N. NH,"_N %W 10 mg/L #EE, HAXF
FRUEZE L INT 2%, FrAdEmaTE R . R 4 NI B AR kIR s Ra it

11
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&4 ML R

HEEYIR 1 2k 3 41k 5 PIE S MR
TON_N 9.775 9.887 9.834 10.247 9.974 9.943 1.86%
NOs N 10.054 9.985 9.847 10.107 10.043 10.007 0.99%
NH,* N 9.752 10.124 9.756 9.854 9.854 9.868 1.54%

HI 4 BEE R AT RN, AR R WY B0 75 VA A AT 4

L% 9

AR A G S S A, AFZAAET: S 10 HiE AP A
A9 KRS 1: 5.

BT (R S e 112 SR 4E 0.5mm. 4ME 1.5 mm [IB40F T4

Tt 10

AR A G S S A, AFZAAET: S 10 HiE AP A
A9 MR ELLH 1 15,

W 9 B, Bk R MR 101 RV AMTE 111 IR 900
117, A4MT 111 225 TR EA S8 A 117 R Ird R san 88 A 117
KZEAR I T S AR RS, MO B I 584 0.40 mm, YRJE4 0.10
mm, KT 4 m.

DA b7 3 M (R A R B B Sl 7 AT T AR, iR B BRI, B
BTN B R AR R BRI S 7 Rz —, SERRRUURRR AR T k. BTl iR
AU EE AN 22 KRR, EAREARAAR R SIELT, A2001%
PERIBETE 5 2R TT AR 54 77 Bser ], 2IRLJE T AR B i AR 5738
28
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1 PR B B A AR 2S, HRHMEE T BFEW RS (D BRI R
i (2). HIERS (3. BESAESEGI RS (4 BRRINEE b & BRI % 9 3
JEHENFTRIEA R G (1) EACARER, BRSPS A IR BRIR o R A IR AR R &R 4 (2)
Rl PR i) IR R (3) kISR AR, (5540 546 R (4) HTENHRS (1.
THIRARK I RS (2) KIS 5 A FE 5],

2. MRAEAURIZER 1 FOAR B HE R S T 2 R 2, HASIEE T Frid L R4

(1) BFREIMAIEE (101 FIERAMDERRE IR IR (103D,

3 MRAEACRIZER 150 2 Arid (A BUHRRR (4 s 0 B 2R I35, HASIEAE T2 ATk i 4 AL
24 (D BB IESR (102) MRS NSRS (104), FrdkiE s ARG (104) H
THBRAM RS (1) ARRAME .

4. MRAEAURIZER 3 B (A HEBE CL i 0T 29 2R 28, HARIEAE T Bk 845k
BLHL (101) AFEEAMTE (11D, A S E g (112). A Ik (113D, PEEK & (114),
IERELR (115 MAEEE (116), FrdiSEREEZR (115) BR/MEEE (101) &
FEH [ B AESE P by BT RIERAMT R (LD AL TR EEE (116) W, A ISR % (112)
e ST AL EE (116) b, Prdia ssig e Bt (112) Mims il 54 a4k (113)
o —umidds, SMNAIEERESL (113) B—im5 PEEK & (114) %,

S5 MRAEBUFIZER 1 BT (KRB R B 6 B T 2 R 25, HARIEAE T Frid (M i BR AR A
MRS (2) MM, SREREmE (201) FEIMRPOL2 RIS (202),

6~ MRAEBUFIZER 2 Frid (KA kB 6 B T 2 R il 25, HARIEAE T Frid I R 4

() AFRESMT L& A I (301) F1 AC-DC HLIRFE SR HL (302); Ik iU 2L AT & F fiilii (301)
NEAMEAEL (101 i, PR AC-DC HIJEAL B (302) NAHERIE (NOs) Halll &
g (), BSAEEEHAS (4, BN (103) #f.,

7+ WREEBCRIEER 4 5L 5 Bk (A B HERR (s IO 24 SR U 38, HASIEAE T ik &5
MHEEEH ARG ) BB AHLARS (401D, SoRBE (402) FHEREL (403); PRk
ARG (40D fEHIMAERSES, ndE S rl il SR (402) BoRBHIE L (403)
et ) B HL.

8+ MRAEAURIZER 1 8 2 BTk (AR HERE (i A 2 R I 2%, JLRFIEAE T BTk 4841
DGR AR (103) SR A UGB AR B R A fa AR R il 58 AR (101 198
SRIEAT SERT

O MRIEAURIER 4 5L S Frid (A BUERRR (A pE 0 2 2R DN 25, HASIEAE T2 ATk 4840
ST (111D KHRIT, ﬁﬁﬁﬂ@ﬁ%iﬁ%ﬁﬁiﬁ% (112) AW 0.5~1.0 mm., #MF 1.5~3.0 mm
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MBH 2

10« BURIZER 1 il (AR HERR 0 I Y R DN 2 1O B2 72, HORMIEZE T B4R A
Nz

1) RAERHBR BB (9) MRS P APLE. EIRERZE (NOs_N) MIZEE (NH,_N)
BEAT 45 s

2) EARFHERR (g AE (9) P i B— & KR PEEK & JE R PEEK 5588 (100, it
IR % PEEK & K&, fff PEEK & 5508 (100 SARER AR (9) FiArEhztbh
n: 1;

3) ABNEEEEAE (8) HEFERS, BEFERESIZE 1. 10 MLl PEEK 5% (10)
SAFHR A (9, REEABHASIH R AR (12) B, SFigiEmilich
Area_TN; ZidfBFHFIE 3% (1 5 BRI ANLA. NOs AT NH, ¥ tH g 53 A7 A 4y, L
MHAIC N Area_ TON. Area_ NO; N Al Area NH,* N;

4) LA NO3 hRAEVE R EE 7. Area TN WE A5 5 & Z AN BeME G R, DARE L 55 Area_TN
A A E (TN, Y5 Area TON. Area NO; N Fl Area NH," N 544 FR HEFH {7 5% G 06
BUGELG], 2 5SS P AL (TOND. BEEREEZ (NOy_ND FIZS (NHL_N) [k
JZ.

11, MREEARIER 2 Pk iR FAEERE (S I B SR 2, HORRIEAE T PR IR AMA
B (1010 BFREIMTE (11D AfREa ISR (117D, BAMT (111 2228 T i
AIGHFIRT (117); Frid oz m oG/ (17 RAZREARIN 1A S BMnE %,
PRI, SRR R T2 9 0.10~1.0 mm, ¥RJEHN 0.05~0.50 mm, JLEEKE N 2~10 m.
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