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Quickly determination of bromate and nitrite in drinking water by

high pressure ion chromatography
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Abstract: A method of high pressure ion chromatography (HPIC)
for quickly determinating bromate and nitrite in drinking water
was established. The contents of bromate and nitrite in the
sample were determined by using Dionex Integrion high-pressure
ion chromatograph, IonPac AS19 high-capacity analytical column
and inhibition conductivity detector, with the eluent of KOH pro-
duced on-line by automatic generation device. The anions of bro-
mate and nitrite could be separated by the method within 5 min
with detection limits of 0.46 pg/L and 0.22 pg/L respectively. In
the concentration range of 0~ 100 pg/L for bromate and 0~
50 pg/L for nitrite, a good linear relationship was found. By

adding standards to the water, the recovery of bromate and
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nitrite was 98. 6% ~ 101. 3% and 100. 1% ~ 106. 0%.

respectively, and the relative standard deviation was 1.26% ~
4.12% and 1.69% ~4.27%. This method was simple, rapid, sen-
sitive, accurate, efficient and environmentally friendly which was
suitable to determinate the trace of bromate and nitrite in
drinking water.
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MR & 4 2% L AERS-500 B 3h BA I H 28 P& T/
AW & ASDV [ 3l Bk A & L Tonpac AS19 4 #r AE
(4 mm X 250 mm) Fl Tonpac AGI19 £ 47 # (4 mm X
50 mm) , 2 [# Thermo 2\ A ;
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BEREINGE o D (a6 U7 s B I R O H bR B T R SR
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PR DR R T R R S L R T S vk A ) e 2
A B B B RS R L TR KO K PR e RR
TR IE fiF§ 7R R 1 4 00 55K
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(S/N=3) il RIR R Ar i oK .

&1 BrO; M NO, HARSHEHRER

Table 1

Parameters and results of different analysis conditions of bromate and nitrite

SH U B/ Ui / FH/ 0 BrOs PR NO: f#8  BrOy 5 Cl" 4y ClI" 5 NOy
(mmol * L™') (mL e+ min™ 1) MPa I} [8] / min [} [8] / min B R, ITEE R,
ZF 1 10.0 1.0 13.65 8.29 12.25 4.64 7.22
ZMF 2 10.0 1.8 22.95 4.14 5.73 2.66 4.08
513 18.0 1.8 22.95 3.08 3.98 2.06 3.10
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Table 2 The linear range, linear regression equation, correlation coefficient and detection limit

of bromate and nitrite

HArEs 1 Ak / (pg s LD A Il )A 5 MXARB r KR/ (ug - 17D
BrO3 0~100 ¥=0.000 812 —0.000 58 0.999 8 0.46
NO; 0~50 ¥=0.002 352 —0.002 58 0.999 5 0.22

2.3 IMERE R EEE

22 3 AT, 4P K K FR BrOs A1 NO, B R [ i
AR 98.6 % ~101.3% ,100.1% ~106.0% , 41 X b7 #
M2y h 1.26 % ~4.12% ,1.69 % ~4.27 % , F W% 7 ik
I 0 A
2.4 FHiK®E

AL AHLVRAEK R EEER F.CL ONOy %8
BT F R NOs X H AR 09I 2 & T4, m H b9
BrOs il NO, B8 7 W2 M- A B IE M Cl B I%,
R TR & A — o 5 1 S AW, 2 R AR B FE 5 4] IR
T2 5 R TR 8 14 43 25 00 2 7 A T 48 X B L i BrOs
(5.00 pg/L)FI NO, (1.00 pg/I) IR BT & IR & W DA
% BrO; (100 pg/L)F1 NOy (50 pug/L) i 5 5k B 1R &
WAy MM A CU & ik & BrO; 19 10,50,100,500 4%
HEATISE

B 4 Al AR = WE T . BrOs M1 NOy AL Z
CU T i o e B T MR K b CL o i v B
F 50.0 mg/L B, BrO5 1 NO7 5% ClI™ ) T4 ™ & . 4> &
RO B o LI 245 58 00 M 0 v o BT S PR TG . g I VR VR R
J¥ H1 18 mmol/L F& % 15 mmol/L, H i 5% 14 2 5045 5 R
A8 32 CU T4 7™ 5 i /K B AT P D A HL 25 51 43 31 Ky
99.6,50.3 pg/L,F2W]Y BrO; f1 NO7 52 CI™ T4 i, B A%
I O VR VR B T i R DT g W ) A R
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Figure 1

nalysis conditions three)

2 A I 22 <T10 %0 o AH IR & o I AR X O 22 3 K. Ayl
— G W E PR 5 k0 AT TR B3 M 25 5 R RO A R L
B AR LA X i 2 0 R A RSB R R AT ¢ AGH G v R B
T3 1 A U G 2 66 B VR S S 43 S o 12.28,
13.06 pg/ L. bR UEM 2243 914 0.59,0.66,6=2.16<Tt, ., =
2.23(a=0.05, /=10, mEE FAKE SHEAME 2
R E R TR E LR,
2.6 ELERERBNE

H3R 6 Al IR B K oA R R R 3L B <
10 pg/L, WA ERER & 5 K 2K TR B H i A 5 48 19
7 1320 B AR 7K HR (1 IR R kR A R R A 8 AT A M ok
ERAR TR .
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Table 3 Recovery and precision of bromate and nitrite in simulated water (n=26)

HAEF AIKME/ (ug s L7 AR/ (g« LY bRIEME/ (g« LY BkE/ % xR AR 22/ %
5.0 14.34 98.6 4.12
BrO; 9.41 10.0 19.54 101.3 1.87
25.0 34.36 99.8 1.26
5.0 17.14 104.4 4.27
NO7 11.92 10.0 21.93 100.1 1.69
25.0 38.42 106.0 2.94
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Table 4 Interference experiment of chloride ion to bromate and nitrite
AP BT e R T R TR A
5% Cl™ Hig ik BrO; Fiktit  NOz JREEk CloHugw)E/ BrO; JREKR  NOz iRk
JE/(mg« L7 JE/(ug+ LY F/(ug- L7 (mg+ L7 J#/(ug+ L7 F/(ug- L7
10 0.05 4.96 1.06 1.00 99.7 50.4
50 0.25 4.94 1.07 5.00 99.8 50.9
100 0.50 4.83 1.01 10.0 99.0 50.1
500 2.50 4.82 1.04 50.0 86.2 42.9
®5 SEBFREZSERARBEIAXREZNE LFHEERE L
Table 5 Comparison between HPIC and diazo coupling spectrophotometry
for the determination of nitrite ng/L
WiRS BOWKAEE AR 1 hnbsKF 2 kRsKF 3
BTk 12.2 17.4 22.3 39.5
A6 13.1 17.2 23.1 38.2
AT 22 / %6 6.63 0.89 3.55 3.32
*6 EIHREFEREENUNEER
Table 6 Determination results of actual sample ng/L
FE il R VTl 12 FE il WAL R Vil 12 FE i TRER R VT 1R
AR 1 0.85 <0.22 WK1 7.42 2.45 EEF/ ! 0.72 <0.22
AR K 2 0.72 <0.22 Bk 2 0.79 <0.22 A3k Kk 2 0.76 28.84
WK HIK 3 3.64 <0.22 Bk 3 3.61 <0.22 HkK 3 0.85 <0.22
AR K 4 6.54 <0.22 B K 4 7.08 <0.22 A kK 4 0.81 <0.22
AWK 5 0.92 23.72 WK 5 0.93 <0.22 A3k 5 0.72 <0.22
3 %1@ 640-641.
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