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Comparing Study of BrO; in Packing Drinking Water
by HPLC-ICP-MS and Ion Chromatography
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Abstract: The method for determination BrO; in packing drinking water by high per-
formance liquid chromatography coupling with inductively coupled plasma mass spec-
trometry (HPLC-ICP-MS) was developed. The detection limit, accuracy and precision
of HPLC-ICP-MS and ion chromatography were compared. And the two methods were
employed to determine BrO; in 20 packing drinking water samples. The HPLC-ICP-MS
shows good linearity within 1. 0-50. 0 pg/L with the correlation coefficient (R) 0. 999 9.
The limit of detection is 0. 048 pg/L and the recovery is 96. 8 %-104. 9%. The ion chro-
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matography shows good linearity within 10. 0-200. 0 pg/L with the correlation coeffi-
cient (R) 0. 999 2 as well. The limit of detection is 2. 0 ug/L and the recovery is 85. 6 %-

101. 3%. The two methods show good accuracy, precision and consistency. Moreover,

in comparison to ion chromatography, the HPLC-ICP-MS was found to be more sensi-

tive, selective and rapid, especially suitable for the routine analysis of low concentration

bromate in packing drinking water.

Key words: high performance liquid chromatography coupling with inductively coupled

plasma mass spectrometry (HPLC-ICP-MS) ; ion chromatography (IC); packing drink-

ing water; bromate
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RS FE—EX MG T S5RERELER
N2k BLIR R R (BrO; ) , T VR B 28 78 [ B b A
EH 2B REAEBUEY™ . HRTRESWIKA
TR K T HE H R S A R AR B B K IR R
B EAHHE 0.01 mg/LH,

GB/T 5750. 10—2006 4= 1% 1k Fi 7K 47 HE 46
W VR A=W AE bR ) B, T K R
BMETERABFAREION, HE BF
£ 35 R I 25 9 R B R B B R R E, 3
HoKRMH S P AERS FEEEY RN TR,
XA RV IR R A B — M ER,

TR O B 5 B A AR B TR T RS B
FH A (HPLC-ICP-MS) J2& X4 B A9 B 55 s, %
J7 ¥k — 77 1 I FE R RO A £ TN R AT 43 S
J1,—J5 T R F ICP-MS fE Jy 46 I 28 BE 3K 15 B
YF R Ry BR AN R LR, AR TR L E ST
HPLC-ICP-MS ] %€ 3.3tk I /K H i BR &8 (1 77
B, [F B R I 7 5 B ARk 4 B E A
[Fi] 42288 TR I KR i TR IR BR 6 1 & &, IR X P A
05 V5 R0 R 45 SR AT HL B AT

1 XEES
1.1 FEMNFEEE

Ultimate 3000 & 2 ¥ A8 4 1% 4 (BL A 48
% 6. 8 ), Xseries I] BRI %5 F 1k
i (AL A Plasmalab 2. 6 #%f4) , ICS-3000
B OGN (A 26 e 6.8 34 F1 ASRS300
4-mm BUPH F5) : ¥ 8 £ E Thermo-Fisher 2

A7 s Milli-Q #8 £ 7K X 35 B Millipore 23 &)
il
1.2 FEHHERLF

BrO; FR#EVE# (1 000 mg/L) : fi ¥ H it
BRI 5 B B AL 5 A AR e (PR At - AR R IR
T BT 7 o s & & AL #F (Dionex EGC Il
KOH) : % E Thermo Scientific 28] 7= 5 ; L8
FK ¥ R4S GB/T 6682—2008 (5L = —
FHK.
1.3 #REBRBHE

BrO; f#4# (1 000 pg/L) KIBCH . R %
R BER T K 1 000 mg/L BrOy #rEW ]
REEWE R 1000 pg/L brifEfEE W .

BrO; TAEW LK - 5k F HPLC-ICP-MS
WA TR R R T I Rk B 0,1.0,5.0,10.0,
20.0,50. 0 pg/L b RV W ; R B F
PV TR R R i S MR B 0,10.0,20.0,50. 0,
100. 0,150. 0,200. 0 pg/L FRiE R I AR .
1.4 HAETAE

BaRKAKEMES, T 0.22 pm JE
&, it HPLC-ICP-MS KB & i%air.
1.5 XB&EH
1.5.1 HPLC-ICP-MS 4 HPLC T{E%
{4 . DionexlonPacAG19 BAE F12 3+ (4 mm X
50 mm) Fl DionexIonPacAS19 A& F 4 tF B
(4 mmX 250 mm) , F S 50 mmol/L NH,NO, ,
Wi 1.0 mL/min, ## & 100 pL; ICP-MS T
ES¥FFF* 1,
1.5.2 BFOETIESLMY DionexlonPac-
AG19 B & F & 4 (50 mm X 4 mm) Fl
DionexlonPacAS19fH B + 4 #r B (4 mm X
250 mm), M Z% B P 75 mA, WL K
KOH, % 1. 0 mL/min, ##E & 100 pL,
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£1 ICP-MS TiES¥E
Table 1 The operation parameters of ICP-MS

28 B (H

E R E/W 1 350

B B A 8] /ms 400. 0
RAEBEE/mm 150
RS AE/ (L/min) 13.0
MR A/ (L/min) 0. 80
FAAME/ (L/min) 0.90
RAE R ™ Br

2 #RE5iFie
2.1 ICP-MS &#ixFES5H%hit

"Br f1*' Br B2 RARGFLLERPF Br RN %,
AT 3 BE 4> B g 50. 537 % #1 49. 463% . R
ICP-MS il & Br B 22 % Ar # F 3, W
CALTHT I Br (I E YA ArtH T3 Br
B R 5 BT Ar 59 FE X S B (0. 063 %0) 3 i
f&F Ar B9 A X BE (99. 600%), #* Ar,' H
S Br T 3092 3 i T4 Ar®® Ar'H X77° Br 9
T, &ALEHHNMWE T 2 HEBF" Br Al
S Briy W N5 B, 7 Br Y FE LR 5R E (4 460 s7)
AR T Br 3458 (4 2 100 s, F LU
R, P Br M R W E Br S &

CD_1

HLS:3 s

L R8.167

60 80 100 120 140
t/min

A 1.0 pg/L Tune B J& K4 ICP-MS Y
AR HEATRAL .
2.2 HERBAR

o1 FH A TR) 4 6 1% AT, SR A B FD O Bk 15 3
K BrO; R WM EAEER TE 1, @
XF b & B - B F Bk vk 0§ B R FE 8 min A2
AL HBREAMRBEBN T, 10 pe/L brER K
HAE R /Ny ma R fH ; HPLC-ICP-MS 3 H
BF ) 3 B T gk, 7E 260 s A, A W
BT, 10 pe/L AR W W AR S R 41
e 1 B .
2.3 AENZUEESHREHR

1.3 95 vk R bR UE R IR AR R
DG A i A6 T 2% 44 E 4 0 A, LA TED R oy X5 AH
N Ve B o #E AT 4 W13, HPLC-ICP-MS
PR PR DU 25 F S RGE SR 2 10 AR
HEAW 22 19 3 A% BT X N ) Wk TR B R gk
FIR B LA 3 f5 15 M b33 . W AR 7 k48 3
LM ] I 5 AR M 0GR B K O iR R i R B
FE2. THRER B~k A HPLCICP-MS
®REH BrO; 7E 1. 0~50. 0 pg/L EHE N A
BARIFMELH MHRXRE RN 0.999 9,/ H
FRA 0.048 pg/L; MEF 6% %48 28 BrO;
7 10.0~200.0 pg/LIEHE N E A RIFH L
PE MR BRH0. 999 2, K i BR 792. 0 pg/L.

2500 b BrO3
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B 1 BEFE#EE(a)# HPLCICP-MS i (b) W E BrO; & Es!
Fig. 1 The spectrograms of BrO; by ion chromatography (a) and HPLC-ICP-MS (b){'!]

®2 BWAET,BrO; WEEFEMAXERBERIHR
Table 2 Linear equations and detection limits (LODs) of BrO; by the two methods

Ik LR HERE R LI/ (pg/D K BB LOD/ (pg/L)
HPLC-ICP-MS ¥ y=7740. 855995+ 22. 429300 0.999 9 1~50.0 0. 048
BFags y=0. 0002z+0 0.999 2 10~200. 0 2.0
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Al , HPLC-ICP-MS ik Rt FRBH B AR F &
FEEE, N FREERREMENEEMR
KR, SLH g, BT B 635 %R 68
F174 R, b o i £ 0 AR [ RE B B 10 pg/L,
43 A v B g bR v BR B (0. 01 mg/L) B i A9 52
BRFE o o3 B8R 8RB 2 BE , AT 52 e 45 R
B 8 P ; T HPLC-ICP-MS ¥ 3k A i 3% R K
Wi Z8 AR ER R AR o] AR 1 pg/L, B E
AR, 7E 43 A Vi B A b o BR {E B T A9 5K PR RE
i I BE A L H
2.4 FEWEKERMBEZE
EEHKBAKE P EN BrO, & &4
W% 1.10.50 pg/L(HPLC-ICP-MS ) % 10,
50,150 pg/L(EF A3 AN KT WER#,

AL W e, A bR i E & B AT E 6
W, EPCRE KM R ERZES TR 3, R E
7~ : HPLC-ICP-MS ¥ {9 Jindr B 0 %y 96. 826 ~
104. 9 % , I XF F #EfR 22 (RSD) /N F 3. 0% 5 B
F A REE B AR B R Ky 85. 6% ~101. 3%,
FEXT 4 A 22 (RSD) /N F 3. 7% . B9 F 7 ¥
BInAR R FEE EYRE FEFEK,
{8 HPLC-ICP-MS % 7£ i ¥ B 4 W it 3 B
P,
2.5 EKERERSW

A S 58 SR WA 0 O % (R B e T B R T AR
PR AT A AR K 20 4, I 3 R RE
SR R R Y, A 17 R R R K Y, S
BERYFE 4,

#3 EMATET,ZAKAKERD BrO; MirEREREIRERE
Table 3 Spiked recoveries and RSDs of BrO; in blank samples by the two methods

] A 1 BV B 2 AR 3
o [l e/ % RSD/ % Bl e / % RSD/ % Bl e / % RSD/ %
HPLC-ICP-MS#  104.9(1 pg/L) 3.0 96.8(10 pg/L) 0.9 97. 6(50 pg/L) 1.1
BYaEE 85.6(10 pug/L) 3.7 94. 7(50 pg/L) 2.1 101. 3(150 pg/L) 0.9

R4 WHFET, IEERHUELER
Table 4 The determination results of samples

by the two methods

HRE &R/ (/L

B
HPLC-ICP-MS BT agk
1 26. 8 26. 4
2 40.2 38.1
3 13.1 13.7
3 i

i f L% % B, HPLC-ICP-MS % fil & F
035 1R WA B R R K P YR R Eh A I 45 SR B
EBRUN -8, HEREANEEEYFE
Fyk%E R, {H HPLCICP-MS ¥ 7 5t F 4k
5 T LA B AR A, i L4 A R P K
PR B L O R L o A RORE 9 R 4T
BT A 2 RO K R A e B R R 3R Y R R
OB 1IN
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