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Simultaneous separation and determination of 6 forms of arsenic and 3
forms of mercury in environmental water by HPLC-ICP-MS based on
the principle of reversed phase chromatography

ZHONG Yuehan' WANG Lihua' SUN Youbao® ZHONG Qisheng'

HUANG Taohong®
(1. Guangzhou Analytical Center Shimadzu (China) Co., LTD. Guangzhou, 510010, China; 2. Shanghai Analytical Center
Shimadzu (China) Co., LTD. Shanghai, 200052, China)

Abstract A HPLC-ICPMS method was established for the simultaneous separation and
determination of arsenite [As (IlI)], arsenate [As (V)], monomethyl arsenate (MMA), dimethyl
arsenate (DMA), arsenic betaine (ASB), arsenic choline (ASC), inorganic mercury (IHG), methyl
mercury (MeHg) and ethyl mercury (EtHg) in environmental water. The results showed that the
linear correlation coefficient of 6 forms of arsenic and 3 forms of mercury was greater than 0.999, the
recovery was 85.8% — 97.5%, the reproducibility was less than 5.38%, and the detection limit of 6
forms of arsenic was 0.05 — 0.10 p g-L™", the detection limits of three forms of mercury are 0.04 —
0.07 p g'L™", the method is suitable for the simultaneous quantitative analysis of 6 forms of arsenic
and 3 forms of mercury in environmental water.

Keywords HPLC-ICP-MS, environmental surface water, arsenic species, mercury species.
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3 B4 S SURAR T . A SCERER 1R ) HPLC-ICPMS BRHIXS 6 FhAS [R]E 256 A1 3 FbE 255K W) I 047 70 B, JF v o
FRITRILS A BTk, 7R BAT R 22 B IE, SSCRAR A R AT, KPR B ARG SR A T 255

1 SERFS
1.1 AU FbR A TR

SR AR (6354 LC-20A1 5 HLUBAN & 45 B F IR BT (X ICPMS-2030 I FH R 4%

TCHLTR R HC R bR B3R . 230k L R . AR R . — FP Lmd . S | IR A R SR T bR VR T
0 T [ R bR I 0 SEI A K R Mill-Q /Kb R R LB 15 g bl As; H R Rk al; U T A gk
#(GR); N R (AR); L-F &R (AR).

12 Mk
LR KEE R 25 0.45 pum A IE A5 I8 5 BLIE EALINGE . (14545 L3R 1, ICP-MS {88 3 4514 I3k 2.

%1 HPLC /bt
Table 1 HPLC analysis conditions

24 B E
JuNe s Shim-pack GIST C8 (250 mmx4.6 mm; 3 pm)
TR FIE-0.01 mol-L™" DU T I A AV (50.05% LK IR, TN R4 T pHIE £6.0) (5 : 95)
i 0.90 mL-min™'
e 50 uL
FE I 40 °C
Ve RET SR EEVRI

%2 ICP-MS 4 skt
Table 2 ICP-MS analysis conditions

TR AL 26 1.20 kW BT RS 8.0 L'min”'
HBY AR 1.10 L'min* A H 0.70 L-min™'
EkEe s Miniffi & AL [0
FA= JiE FAE R 5
KRR 5.0 mm [SEi S 27.12 MHz
EEARLN He Tl A 6 mL-min”'
b HL R 21V AL IR R 70V
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3% 4y B B b, AR R [AsCIT ) ] 6445 58 B 18]y 3.452 min. #1758 [As( V)] 8915 52 B[] Jy 8.851 min. — HY SL A iR
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Table 3 Linear relationship results

LA MR (=ax+b) WES Y
— FR i Conc.=0.7359626x1-0.0000547 0.99991
5L Conc.=0.6908158%/-0.0000686 0.99982
TR Conc.=8.642405x/—0.7723754 0.99952

At IEL i Conc.=11.04739x/-0.3776212 0.99987
VAR Conc.=5.654409x/-0.2385836 0.99995

TR Conc.=0.4118296x/-0.0000028 0.99992
TeHloR Conc.=0.0256538x1-0.0420272 0.99988
PSR Conc.=0.0266438%1-0.0430716 0.99997
LIETR Conc.=0.0270241x/-0.0302183 0.99991

23 KHREE
TEMEREIRFLN 50 uL B, X C R W N 10.0 pg- L7, SRICEWE N 1.0 pg L FERR IS EEAMIESNEE,
WE AW SIN=3 I} Ry 7 gkl B, 45 50 WL 3% 4.
R4 KHRAERL

Table 4 Inspection results of detection limit

TEIES As(Il) As(V) MMA DMA AsB  AsC iHg MeHg EtHg
Jrdk B/ (pg L) 0.06 0.05 0.07 0.06 0.08 010  0.07 0.04 0.06
ERT R/ (ug L™ 0.19 0.16 0.23 0.19 025 035 024 0.14 0.19

2.4 BEMII BTSSR
T FME A 3 S5 BT ] HPLC [RIE43 25 T 6 B SR AL 3 I 255K, ICPMS-2030 I E T #1Z/Kk H iy 6 FPIE 25
A3 FIIE AR & &, FEUEAT bR IS RS2 6 (32 5), AR MISCRLE 85.8%—97.5% Z[0), BB <5.38%, Bl T A
g AT 46 T R T R
x5 HREEHL R AT,

Table 5 Analysis results of environmental surface water samples

R MELEFR (ug L) Jindri/(ug L) I e I E A (pg L) TR ISR % RSD/%(n=3)
N.D. 10.0 9.21 92.1 429
As(T)
N.D. 20.0 17.9 89.7 3.71
N.D. 10.0 9.03 90.3 2.35
As(V)
N.D. 20.0 17.5 87.7 2.92
N.D. 10.0 9.13 91.3 1.43
DMA
N.D. 20.0 18.0 90 0.84
N.D. 10.0 9.18 91.8 3.28
MMA
N.D. 20.0 17.9 89.5 0.56
N.D. 10.0 9.66 96.6 3.99
AsC
N.D. 20.0 18.6 93 1.12
N.D. 10.0 8.58 85.8 3.21
AsB
N.D. 20.0 17.9 89.3 1.80
N.D. 1.0 0.96 96 5.38
IHg
N.D. 2.0 1.87 93.7 241
N.D. 1.0 0.96 96 3.18
MeHg
N.D. 2.0 1.95 97.5 3.20
N.D. 1.0 0.88 88 1.95
EtHg
N.D. 2.0 1.77 88.3 1.31

N.D.ZR 2 RAR T R,
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TEARSZE , Fsh AR S TE A 08 £ X EE R R 2K, 181 2 5 SCRRe ) AT 5%, 40 3% 3 55
BYZR R ¥R BE LA K s AR Y pH 4505 T T P4k, SCBR Xt e T 0O T SR AU A . D R R R R A N e R R A
AT HICERSNS BTSN, 100 H LA ALK R AsB 5 As(T) s HE S, MDA 5§ MMA JCBE5E 4435, 1k
RN R AsB 5 As(T) 6 S H iHg 55 MeHg Tk 438, I T A AL MIAR RBUS T 0 9 Mg &5
SR SR LT T I A A R SRR R T, AR U TR AU AR B TR B 4300 SR 0,005, 0.01, 0.015, 0.02 mol-L' (43
BE T BEE DU T I A A AR TR BRI, AP T R A TEAS AR R, £ B8 I ) 46 45 . R JE A 0.015 mol- L' 1 0.02 mol-L!
i, AsB 5 AsCHD) (o 0 H BREE B, 17V BE >0 0.005 mol- L' B, As( 'V ) £ B B[] E K B S5, HL b B0 e 5, e Iy
TR AL B B 430 0.01 mol L™ A Ny S 28 T2 30 25 4. pHL (B 7 12 52 50 v Xof W TR A 43 15 82 s ) [ AR AR, 28t Lk
A pH{H 5.0, 5.5. 6.0, 6.5, 7.0, &5 5 7% pH<6.0 B, {5} 6.0 s, TR FI143 B5 8 48 4f-, 1645 pH 6.0 N i &S50 4514

3 4%

2 SOK i AR 1 R A A B AR R ICPMS-2030 5 5 L v S A (0,35 LC-20A1 156, A FH R AE B -k
{63543 B I ALER, EES7 T HPLC-ICP-MS [R] s P 52 32K v 6 FIIE SR 3 MBS R & m My k. g R
LRPEAOC R B AF, >0.999, MR FICR RAE, 7k fEnh . w5, H A HAE R sl m sk RS S AR L
FE R OF T R K R I SRR 25 3R 1 [R] s o R e A
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