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Study on Determination of Ammonia Nitrogen in Water by on-line

derivatization-high performance liquid chromatography

Abstract: Ammonia nitrogen, as one of the important indicators of water pollution, is widely
present in industrial wastewater, agricultural runoff, and domestic sewage. In response to the
issues of cumbersome operation, use of toxic reagents, and low reproducibility in the
determination of ammonia nitrogen, an online derivatization high-performance liquid
chromatography system has been developed.A Thermo Fisher U3000 high performance liquid
chromatograph (HPLC) combined with a domestic on-line derivatization system was used to
optimize the detection conditions through the configuration of ammonium chloride standard
solution and the use of different derivatization solutions. The effects of different derivatization
ratios, flow rates and reaction temperatures on the detection effect were investigated. The results
showed that the standard curve of ammonium chloride had a good linearity (R>=0.9995) with the
detection limit of 0.069 mg/L, the quantification limit of 0.207mg/L and the experiments were
reproducible (RSD of 0.384%). This study provides a reliable experimental method for the
efficient detection of ammonia nitrogen in water.
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2.3.1 FRiEE G E

OFEA L RHEE IR (100mg/L) = SUALEAE 105°C T4 2h J5, FREX 3.819g ¥ T7K,
2 1000mL AT, MRERZIE. BULER 10mL % 100mL A&, MKEZIE, #
LIRS . @EAAE (80g/L) « FREX 40g AEMH, ER T S00mL A& (8 AMR:
FREXL 50g AKA%ER, I 100mL 7K, FEIIA 160mL SEAMNANER, SRS, A 50g K
ATRERE, EAT 1000mL M. KRAGEHRMEE, TIRE—NH . @A BREMER:
FREL 50g B AT BRAEN T 100mL A&, @R GWIMMEETRESE (D RN



FREX 0.18g T 10mL /K. (T4 A: BL 20mL 847 BRA4H, 1A 100mL & A1 10mL
P FLR Lk (D BRANIF TR RN - DATAET B: IKEAIREN 16mL+17mL S AL HN (80g/L) ,
SEARZE 100mL BI75,
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K ROBAR 3R, ERTAERG B MEANTER A 5 B, KPEET5KY
PN VR 25 7 S AR U (&, B 697nm K AT RTINS

2.3.3 B FERR

AR EHLE TARATAERKS) (12 150 1: 1. 1.5: 1. 2: 1) . Jii#E 0.12mL:
0.12mL. 0.08mL: 0.08mL. 0.05mL: 0.05mL) 7l 5 37 B A 250 s .
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3.1.1 3 s

LA 10mg/L AT %2, HEFERE 10uL, 7 40°CH, IEMAA 31.477 mAU*min. 7E
50°CHT , I TRIFAPE %2 28.879 mAU*min, /> 129 8.1%. £ 60°CHY, U A — P £ 4 11.2193
mAU*min, JR/PIREEER, 294 61.1% CHECT 50°C) o B N M 40°CT s % 60°C,
SR I TR S35 A1, 3 A o 2 P32 o i P82 T s i il ZEBCRRE T, S EURBIAT S5
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I oL 3k & WETHI A (mAU*min)
40°C 31.477

50°C 28.879

60°C 11.2193

312 FiAERHF (A: B) HLFlER

AT A: B WLl 1: 15 B, WM, 4 52.235 mAU*min, RERX—
ECA T S S e A BURR, R AE S B FEELGIDN 1.5: 1, UEHEIARFEZE 41.9592 mAU*min,
R VBRI R . LY 1. LI, WA 46.8744 mAU*min, LT 1: 1.5
AIETIIAR A BT T . AELEBIY 2. 1 I, IEMEARDY 48.0257 mAU*min, & 1.5: 1A11: 1
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TR e (A/B)

UMY (mAU*min)

I: 1.5 52.235

1.5: 1 41.9592
I: 1 46.8744
2: 1 48.0257

313 1A (A: B) ik

FEREA 0.1: 0.1 mL/min B, AN 39.0565 mAU*min, X4 A ik oh ke v

. FEVUESY 0.08: 0.08 mL/min i, WEHIFR_ETHE 42.7282 mAU*min, 2o &
PR By T iR, 7ERE N 0.05: 0.05 mL/min B, WEMFE—DHEE 46.1506
mAU*min, XZFTARE PR, AEEE A, BEGERHE R, W AuE g n .
X R BAR A TR A R TR 0 S REUE RIS S . ERra MR ARE S, 0.05: 0.05
mL/min FUETERA S, A3 46.1506 mAU*min, U 7EIX — Ul TRV ECAEUR, HlfE
Sheok. NIk, EPEBACAIRE A B TR AT A RIS

#3 FHERFRESETROXR

AT RFIRE (A: B mL/min)

UM (mAU*min)

0.1: 0.1 39.0565
0.08: 0.08 42.7282
0.05:0.05 46.1506

3.2 IR £R W 2

I3 IR B A B AR HEAE F (100mg/L) T 100mL &)+, ALEIKEAN 0.0mg/L.

0.2mg/L. 0.5mg/L. 1mg/L. 2mg/L A . WEMFEE 20ul, PFEMIKIE (mg/L) REALR,
BRI (mAU*min) NAEER, ZHlbrdErhZk. pniEfZ T 2N Y=34.476X-0.2277,
HIRAE R* N 09995, RFFHEIRE SEMALHERRRT. MHEN 0.069mg/L, E&

R4 0.207 mg/L.
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FEMKRE (mg/L) W THIAN (mAU*min)
0 0.464
0.2 5.754
0.5 17.297
1 34.08
2 68.829
3.3 ERHERE

BEEBEFREDY 20uL, EX EB VRS BARIEAT AT, E S B A AT E
(Mean) , £53R%175230.5281 mAU*min. 54, WRIEARMERZRITE A, THEED IR
MG FHEKERF A, 5084 47034, ok 54T W b #E e 22

0.8854mAU*min . H—BiHEAXrEMmZ (RSD) , 255N 0.384%.

e2=t IETH A (mAU*min) RSD
1 230.8188
2 232.1407
3 230.4342
4 229.8591
5 230.3002
6 231.4561
7 229.6743
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AHI T8 RN EENT. T AE LA AR - AR i Y0 s 7K U SR g o B 3 X AN ] I
ARG, RIUBEERIATAER (A/B) IR 1: 1, #EEAN 0.05 : 0.05mL/min,
SR B RS SR AU S RO, B I s PR AR AN, BET SR A5 R . AN, E
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