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Table 1 Working parameters of flow injection analyzer.
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Fig. 2 Effect of (a) ammonium chloride concentration and (b) pH on the determination of nitrate nitrogen and nitrite nitrogen.

SRR, B 4k B AL B B2 60g/L. pH {H
8.5 VE N AT IR
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Table 2 Reduction efficiency of Cd column for nitrate
nitrogen.
I5E V- E 285.6 297.6 96.0
Tt 22 1.34 111 /
RSD(%) 0.47 0.37 /
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TEPRE AL BRI K A K AR ol R, i
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3.5% Fe AT, JE AN HE A 0 iR BV L .
FERE D ximes | R L B gl
FERH, KOV 13 6T i T e 260 I i 1R 5 27 0
FEARTCRZ W, XA H TR sh Sk ae )z AT
WG 7K AT BT B IR IR B 3 R ot R B Ak Sl 1 R, LS 1
¥R PR U RO R, X A i N7 R R ) S T B A

TR, FERERRER T 5% SsAHI S AKCF IR IR
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E
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Fig. 3 Effect of salinity on the determination of nitrate nitrogen

and nitrite nitrogen.

H% 3 SCae 45 SR a0, X & ki 7.2% ~ 24.1%
B ZKFE A R INRR TSR A 91.0% ~ 106.8%; T 2435 B
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Table 3  Analytical results of nitrate nitrogen and nitrite nitrogen after matching the same salinity with the carrier stream.
s b At s i
e . TR A AV fEIRER A
Fed S (%) RIEM Wbk WGl ElOR | AR wkeke Wl RoR
(mg/L) (mg/L) (mg/L) (%) (mg/L) (mg/L) (mg/L) (%)
K7k 1 7.2 0.030 0.10 0.133 103.9 0.083 0.05 0.136 106.8
K7k 2 10.6 0.150 0.10 0.256 106.1 0.075 0.05 0.121 92.6
K7k 3 13.8 0.027 0.10 0.129 102.7 0.067 0.05 0.117 101.0
KK 4 18.2 0.023 0.10 0.125 101.6 0.043 0.05 0.092 97.4
KK 5 24.1 0.041 0.10 0.146 105.3 0.058 0.05 0.103 91.0
X 7K 6 27.8 0.001 0.10 0.032 31.0 0.060 0.05 0.104 87.8

A e 2 AT T iR BRAA 3 ~ 5 A% BB d
5 11 UCEATINGE , B RE 45 5 1Y 3 A5 bR w2275
Dy At PR, A5 1) 2 R 0RO A R #h AL 1 A PR
43914 0.002mg/L. 0.001mg/L. 4840 43 (94 e a1 9
Jr R A R BOA H BRIk 4.
2.6 JIiEREEERNERE

BiF 12 8 A W53 3 M bR fE ) it GBWO08636 .
GBWO08637 I fif§ i £h 20145 W 1L 43 43 A s 1 40 [z
GBWO08641, GBWO08640 [/ Jii & 3.05% AL 4%
T, 3T IR L4343 BT 04 W45 5 R K S4BT
FREYIT GSBO7-3166—2014(HL ¥k 5 200848 ) Fi1 7
fiF iR £k J K B AT bR E ) Bt GSB07-3165—2014 (41t
W5 200641) . GSB07-3165—2014(#t 7% 5 200639)
I M 4K, & TR S A i e g . B b
RFRUEE I ST AT 11 YOPATINE, 75 B AE IR Eh A&
FERS R ER R S BT 45 5 . |3 5 AT, T 45

4 BHRRER EMNERNNR R SR IE R R AT IR R

FITE A o (B0 T PN, 000 5 79 A X o 7 i 25 (RSD) 7
0.28% ~ 1.19% Z |f], £ 4 DZ/T 0130.6—2006 73 #1
2.7 FBRRESh T

TRF 7K R B B2 SR AP RO B, bl K2 Bk 26
FEM AP E Y PR, R TAETEE, Z25.F
5 S MR AE ARG KRS 7 A4S, FVOIK . &S5
RAEDXCRAE K AKFER 4 A4, 3 B8 EE ST A4 7 256 S P
FE S HEAT 20 BT 2, 75 Hh i 1Rk 0 R A R AR
i ROmAR IS Es S . iR 6 I 25 R AT, BE
Y TR R LR S R R AL N A 1 i 3RAE
93.6% ~ 109.0% Z.[8], 4 DZ/T 0130.6—2006 i
HOTHTEOR . SEBRRE G SRR ER AU T 3 T A
PR, X S A L2 A 0 R ARk
I e S5 SRR — B LR AR M4 Hh FR0K,
e L5 R FAE T FrJm KA AL A%

Table 4 Regression analysis of calibration curves and quantification limits for nitrate nitrogen and nitrite nitrogen.

LBV TR H PR S|
i H LPERR
. A (R*) (mg/L) (mg/L)
MR EL A »=0.0007x—0.0013 0.9999 0.002 0~2.00
AR A =0.0007x+0.0007 0.9998 0.001 0~1.00
5 EREV P EEEER AL ERER R brdh R
Table 5 Analytical results of of nitrate nitrogen and nitrite nitrogen in the national standard substances.
_ . FRifE(E W - H{E RSD
Al P E T
PR FRUEY) g (mg/L) (mglL) (%)
R GBWO08636 0.140 0.141 1.19
P——. GBWO08637 0.210 0212 0.97
GSB07-3166—2014(HLIK 5 200848) 0.900 0.917 0.30
GBWO08641 0.056 0.056 0.49
AR ER A GBW08640 0.028 0.028 0.61
(7R )i GSB07-3165—2014 (315 200641) 0.178 0.180 0.28
GSB07-3165—2014 (3t 7k 5 200639) 0.345 0.350 0.78
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Table 6 Analytical results of nitrate nitrogen and nitrite nitrogen in water samples.
THREL A DIATET 7R
SHRAH KA mbsR WEE ok | ARE bR WEl BicE
(mg/L) (mg/L) (mg/L) (%) (mg/L) (mg/L) (mg/L) (%)
LRG3 | 0.600 0.5 1.120 1033 0.014 0.05 0.068 108.0
JBEFIEK 2 0.573 0.5 1.087 102.5 0.030 0.05 0.084 108.2
BlHEEIK 3 0.584 0.5 1.088 100.8 0.028 0.05 0.082 108.4
ZENEK 4 0.096 0.5 0.602 101.3 0.046 0.05 0.100 107.2
ZEIEK 5 0312 0.5 0.811 99.8 0.047 0.05 0.100 106.6
H K 6 0.308 0.5 0.829 104.2 0.079 0.05 0.132 106.6
H K7 0.317 0.5 0.839 104.6 0.081 0.05 0.135 109.0
PO K 8 0.454 0.5 0.922 93.6 0.030 0.05 0.079 98.8
PEBEI K 9 12.41 10.0 21.98 95.7 0.055 0.05 0.108 106.6
HIFHEK 10 0.283 0.5 0.773 98.0 0.029 0.05 0.078 98.8
FHFRK 11 0.098 0.5 0.581 96.6 0.030 0.05 0.084 106.6

3 &g XFEh BE T 520 Bl R 2 24% Fed o X R bR EY)

AR SCR 4 A Shii shi 8 A ST T K
2 TRl K SR i R R R R RN I A R R R S vk,
i3 % 1¢%§Aﬁ$ﬁﬁ?¢7m1ﬂx%ﬂ’ﬁ%§& It+%
T AR R T, SR B R B A pH (L FE
B B S5 5 11 5 FJO SRR, HEliKVER, A
BT AMER G HII E 0 ~ 5% 5 BE/KEE PR AR R Z N

Jo RS BRAE S AT 2R B, i B R AT RS 4 R
1E W B, £ T8 R I8 B4 G DZ/T 0130.6—2006 )

AT EA AR & s R K
BRARSEE A, v LASEEEK | 2K SR K Hr R
AR FREL A AR T o X R < KR

AHRRER AR & B R PC R S TR AR A AR RS ol B 2 RO MR A S R R 7 A
JEE, T LI SO s S AR A ) [ SROR, finizad: I, AOZIAAHE—E MR, R T IR 2o T AR

Determination of Nitrate Nitrogen and Nitrite Nitrogen in Brackish and

Saline Waters by Flow Injection Analysis

SUN Hongbin', ZANG Huiyuan®, ZHANG Xin", ZHU Yun', WANG Lei'
(1. National Research Center for Geoanalysis, Beijing 100037, China;

2. Shougang Institute of Technology, Beijing 100041, China)

HIGHLIGHTS

(1) By optimizing the experimental conditions, the effects of colorimetric reagent concentration and medium, buffer

solution concentration and pH value on the determination were clarified.

(2) Using pure water as carrier flow, this method can be used to accurately determine the content of nitrate nitrogen

and nitrite nitrogen in water samples with salinity ranging from 0% to 5%.

(3) The recovery efficiency of high salinity samples can be effectively improved by matching the same salinity with

the carrier stream.
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ABSTRACT

BACKGROUND: Saline water and brackish water resources are widely distributed, which are important alternative
water resources in arid and semi-arid areas. They are also important sources of national strategic mineral resources
such as lithium and potassium salts. Monitoring the key indicators such as nitrate and nitrite in saline water and
brackish water is an important prerequisite for the comprehensive utilization of water resources. There are various
methods for determining nitrates and nitrites, including spectrophotometry, fluorescence, chemiluminescence,
electrochemistry, chromatography, and flow injection analysis. Among them, chromatography and electrochemistry
require expensive and complex instruments or reagent; while spectrophotometry, although using simple equipment,
has complex manual operation. Flow injection analysis is an analytical method that integrates sampling, enrichment,
separation, and detection and can be used to achieve online detection and analysis. It has been widely used in
freshwater and seawater analysis, but for saline water samples with higher salinity, the method has not been studied
in depth.

OBJECTIVES: To establish an analytical method for the determination of nitrate nitrogen and nitrite nitrogen in
saline water and brackish water using a fully automatic flow injection analyzer to expand the scope of application of
the instrument and achieve simultaneous determination of nitrate nitrogen and nitrite nitrogen in saline water,

brackish water and freshwater.

METHOD: An analytical method suitable for the determination of nitrate nitrogen and nitrite nitrogen in saline and
brackish water was established using a fully automatic flow injection analyzer after optimizing experimental
conditions such as instrument working parameters, the affection of sulfonamide and N-(1-naphthyl) ethylenediamine

concentration, the ammonium chloride concentration and pH value in buffer solution.

RESULTS: The optimal instrumental operating conditions were selected through condition optimization
experiments. The effects of chromogenic agent concentration and medium were investigated, as well as the buffer
solution concentration and its pH value. Finally, sulfanilamide concentration was selected as 40g/L, hydrochloric
acid-naphthyl ethylenediamine dihydrochloride concentration was selected as 1.0g/L as the optimal chromogenic
concentration. Ammonium chloride concentration was selected as 60g/L, and the pH value was set to 8.5 to
configure buffer solution. Under this condition, cadmium column had a reduction rate of more than 95% for nitrate
nitrogen. Using pure water as carrier flow, this method can be used to accurately determine the content of nitrate
nitrogen and nitrite nitrogen in water samples with salinity ranging from 0 to 5%. When the carrier flow was
configured to have the same salinity as the sample to be tested, it effectively improved the recovery efficiency of
high-salinity samples and extended the tolerance range of this method to about 24% salinity. The detection limits of
nitrate nitrogen and nitrite nitrogen were 0.002mg/L and 0.001mg/L, respectively, with measurement ranges of 0-
2.00mg/L and 0-1.00mg/L. The analysis results of national standard substances and actual samples show that this
method has good precision and accuracy, as well as a high degree of automation and short analysis cycle, which are

suitable for the analysis of large quantities of samples.

CONCLUSION: A method for the determination of nitrate nitrogen and nitrite nitrogen in saline water and
brackish water samples was established. This method can be used to accurately determine the content of nitrate

nitrogen and nitrite nitrogen in brackish water and saline water to achieve efficient online automation analysis.

KEY WORDS: saline water; brackish water; flow injection analysis; nitrate nitrogen; nitrite nitrogen
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