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Abstract:

Study on the determination of trace bromate in drinking water

To optimize a large volume direct injection ion chromatography method for conductivity detection of
bromate in drinking water, the JTonPac AS19 column with KOH as gradient eluent was selected and used. The results
showed that under the optimal chromatographic conditions (electric current 87 mA, leacheate’ s flow rate 1.00
mL/min, gradient elution) , the correlation coefficient between peak area and bromate concentration was 0.995 6 when
the bromate ranged from 2.0 to 100.0 ug/1..The method was used for the analysis of trace bromate in commercially

available bottled water. with the average recoveries were between 95.91%-105.50%. The method was simple, accu-

rate, sensitive and applicable for the determination of trace bromate in drinking water.
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Table 1 Gradient eluent process

My Lt . REECR & 87 mA Gk W I 3
F£0.80~1.00 mL/min) F L H & 104 mA G BER A
BAE0.80~1.15 mL/min) ,BrOy ¥r/EE IR 2k
7 100.0 pg/L . 25 22 K U6 W I 28 X €8, 33 43 B SR 1Y
B, g Ry A W 3 kK 4 BT,

%3 BREN 87 mABMERRENZR

Table 3 Effect of the eluent flow rate under the
current of 87 mA

i {8] / min KOH/(mmol « L™1)
0~10 10.0
10~18 35.0
18~23 10.0
8 3T B AR R 4R £ (0 45 BV B OB TR R
vk BT AN BE IR D L 3B BrOy AT ETE A 1Y
BAE&ME,

1.3 AR & B

A KBrO, g & 1 000.0 mg/L A9 BrO; tr#:fif
BT 4 CLUTRCRAF. A HBHEKRER
7 10.0 mg/L &) BrOy fnE TEH R, HF A& 4K
4 BrO; vRE TAEH WA B 2.0.5.0.10.0,15.0,
20.0,30.0.50.0.75.0.100.0 pg/L BIARHE R FITE R .

2 ZR5iE

2.1 E#EHKLER
2.1.1 HEERMNEE
PEHL 100.0 pg/L B9 BrO; $RMEVE R . A LR
BR/(87~140 mA), M i HE E 2~ 1.00
ml/min, WG RME 2 iR,
£2 FAABKRTHEESBLER

Table 2 Chromatographic separation results under
different current

i/ (mL - min!)  AREEE/min i i i &
0.80 10.773 0.138 9 0.533
0.30 9.637 0.128 3 0.544
1.00 9.053 0.120 3 0.573

R4 HFEEAH 104 mABRRKERESRR
Table 4 Effect of the eluent {flow rate under
the current of 104 mA

WE/(ml - min™!)  {RE WA/ min el I 75
0.80 10.740 0.145 3 0.543
0.90 9.600 0.135 5 0.564
1.00 8.650 0.119 7 0.528
1.10 7.923 0.115 5 0.543
1.15 7.647 0.115 7 0.536

87 9.053 o 97.603 8 0.120 3 0.573
96 8.707 96.974 2 0.115 6 0.537
104 8.710 99.209 3 0.122 3 0.548
122 8.693 98.862 6 01219 0.548
140 8.700 98.884 2 0.i21 9 0.542

M 2 AJLAE W, B & i B R, BrOy 4R
et RA L. ARIBRET . REBAE.NEE.
e T R AT e 789 A AR S A T R 22 43 B 1.7306.,0.98 %4
0.97%.2.52% . AT 0L, ZEWR PR IR BE O B — E Y &
47F, & X BrO; &% B mA KX,
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BrOj B3R B i 8] b 2 36k 2, BT 038 5 25 A8 bk 08 i 3k
T AT L4858 R S T 0 AR O A U L 4R A AT RO L
ZRETE R AE AU BT IR N R AR AR RO A AR .
BBMEMRE B AFAERILEERE, B2 HHE
4 388 1N 32 43 S AR B K IR AR R D M RR A L BT AFE S
R, Y E R 87 mA MR E AT 1.00
mL/min AHE 104 mA. FEHE AT 1.20 mL./min
At B F i B A M L BT FR A 9 s 7 B BRI 4 1k
BT, XWERETHERREF BT, FEE
REHENZOENSCABAR HEFEIEMNEK
BRIZEREN T T, 2HERNMHH 4, Rat &
A R BB T R O B P R AR, AR AR R
R R BUE X4 H P00, A RE R IE SR U A Y
EEEE., tRIEEEZE NEFERESTEE
MERESFREORE . SEFERUNAEE.
AWMERIRSEHEEAEERE, U TEEREEN
87 mA HIEWE LA 1.00 mL/min TR E,
2.1.3 Wt FRXMEmR

HHEE®RE 25 H 5.0.10.0,25.0,50.0,
75.0.100.0 pg/L W BrOy FRHEVE W, TER T E B 87
mA PR H S 1.00 mL/min B4 T 2 38
R RE B % B (KOH 34 10.0 mmol/L) # 3% 52
B ERWME 1 E 2 iR, L85 EREM
EERERLER DT FESH R y=0.001 3r —
0.001 4,y=0.001 2x —0.002 3(y KHIEEM.x A
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F5 150 ug/L BrO; I EEERER
Table 5 The precision experiments of 15.0 ug/L bramate
‘ s S —
wgoy FEAE o WER D wmm s
1 9.273 15.791 0 0.021 5 0.092
2 9.270 15.881 9 0.021 6 0.093
3 9.273 15.923 8 0.021 6 0,093
4 9.267 16.107 0 0.0219 0.094
5 9.260 16.311 0 0.022 1 0.095
6 9.261 16.209 0 0.022 0 0.094

F6 300p0/L BrO; WIERESRER

Table 6 The precision experiments of 30.0 ng/L bramate

WER

wagr  REUE o WER O mEm sn
1 9.30C 30.940 4 0.0391 0.16%
2 9.280 29.469 6 0.037 2 C.163
3 9.283 29.508 6 0.037 3 0.163
4 9.287 29.614 1 0.037 4 0.163
3 9.283 29.286 6 0.037 0 0.162
6 9.277 29.382 9 0.037 1 0.i63
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Fig.1 The chromatograms of bromate in the gradient
elution program
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Fig.2 The chromatograms of bromate in the eluent of
isoconcentration program
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ClO; \NOj3 .Br™ .NO; .SO¥ POy ) EE I ZE 4>
ML MTHEESERERBF T TEBERHANNT
N,

2.2 HMWEH

EERATF A EREE M (BIEE 87 mA Kk
YW 1.00 mL/min B BEMEE) T, BH — &5
W9 AW BrO; trERRHET LR . &REH,
7 BrOy 4 2.00~100.0 pg/L BYR 58 ¥ E T H
W MR SRERBIFHEME LR =0.999 6),
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15.0.30.0 pg/T. BrO7 I 5E /Y {7 & 53 7] 0 2 & .
e T AR B g = A R R s MEE (R 25 43 31U R 0.0690.1.29 %%
1.38%.1.18% #01 0.11%.2.00%.0.21% . 1.57%, B &~
AF oY% AR B E BT TSR .
2.4 HBemiRE R

FATIT S B i R L SR K 3E AT 0 A (i ST 5 (3 2
P R B SFMET B RFNKEEZ 0.22
pm K EEE R U8 5 H B A, S AT EE S BrOT 8
TE.CEBERNKRT PR, GEERH,NEHETHY
SEH AR EICE S 95.91% ~105.50%
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Table 7 Results of standard addition recoveries

BrOy T 1 4
HiE g L) /<fgu#:T1i£-1> /(ffﬁi;) GLS e
1 4.648 6 4.0 8.867 7 105.50
2 4,930 1 5.0 10.026 3 101.9¢C
3 3.275 3 3.0 6.205 8 98.28
4 4,545 5 4.0 8.653 4 102.70
5 4,448 9 4.G 8.285 6 95.91

2.5 EWRHERST

X B B R L SR K A 7R T B B K Ak
17 BrOy & &M E . R NEK 8.

B3R 8 BT I, % & B L SR K B K B K HR R RE A
W BrO7 , M2 KA A F /Y2 R M KRS R A
KEEF R BrOy , % 38 89 B sh ok BrO; ¥ E
AR Z & LR K B BrO; K E R &, A4 3
e BrOy 2B BKAKPEW#E)(GB
5749-—2006) (0.01 mg/L), 7 X 4b # T 25 & 4 3 17
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Table 8 Test results of bramate in commercially

available bottled water pe/L
HEK KK B s 7K
1 — 10.400 0 7.586 1
2 — 12.356 4 10.291 0
3 — 11.361 3 9.956 0
4 — 10.986 5 9.681 8
5 — 9.478 5 §.570 1

DR

AHFREERBARENTE 7 HREDT RK
BrO; SE#HATTHE, MBWEERE»MNH
2.635 8.3.162 3.2.854 6.8.397 5.4.235 4.,5.678 2,
3.124 5 pg/L, ¥R B GB 5749—2006 FR{H.

3 4 i

AR A TonPac AS19 B8+ . LA KOH
S TR OB R M Bk XoF R 44 RRHE A BT R ER A K
HRERRENBE FEIL BT T EOMRK. &
BEW, ZHERERNR,BrO; WABEARE. TS
BB FRB R . AR EES EAML,
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