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Deter mination of bivalent mercury, methyl-mercury, ethyl-mercury and
phenyl-mercury in Acaudina leucoprocta by high performance liquid
chromatography-inductively coupled plasma-mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 4 kinds of mercury speciation including
bivalent mercury, methl-mercury, ethyl-mercury and phenyl-mercury in Acaudina leucoprocta by high performance
liquid chromatography-inductively coupled plasma-mass spectrometry (HPLC-ICP-MS). Methods — After
microwave extraction with 25% potassium hydroxide (KOH) for 1 h, the sample was separated by Agilent Zorbax
Plus Cg column with the mobile phase of 10 mmol/L ammonium acetate/0.12% L-cysteine/methanol for gradient
elution and then detected by ICP-MS. Results Bivalent mercury, methl-mercury, ethyl-mercury and phenyl-mercury
could be separated within 10 min. The detect limits were 0.8, 0.2, 0.2 and 0.8 ng/mL, respectively. The recoveries of 4
kinds of mercury speciation spiked at 3 levels of 0.10, 0.20 and 0.40 mg/kg were ranged from 78.1% to 105.8% with the

relative standard deviations of 5.3%~8.2%. Conclusion The developed method is simple, rapid and accurate, which
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can be used for determination of mercury speciation.
KEY WORDS: high performance liquid chromatography-inductively coupled plasma-mass spectrometry; bivalent
mercury; methyl-mercury; ethyl-mercury; phenyl-mercury; Acaudina leucoprocta
1 35 & , ) 7
( , Acaudina leucoprocta), ICP-MS . HPLC ’
20 )
’ L2 RS
, 21 UFE5RAF
> Varian 820-MS (
’ ); (Pro Star), (
); MILLI-Q — ( Millipore
); ( Sigma ); FE20 pH ( -
’ . ); Multiwave 3000 OVEN
( ) ( )
( ) L- ) ( )
) ( ) ;
’ ’ ( >98.0%, ); (
o >96.0%, %
’ 1000 pg/mL( ); ( 96.0%,
’ ); ( >99.999%,
: : )
> ’ s , =20 C
. g (GBW10029)
(capillary electrophoresis, CE) (high 22 FWHE
performance liquid chromatography, HPLC) (gas 22.1 AFEIEIR Y BLA]
chromatography, GC) (inductively 100 pg/mL: 13.02 mg
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100 mL ,
, [8-10] 4°C 1 pug/ml(
, (i Hg ) 100 ug/mL
, HPLC-ICP-MS 1 mL, 100 mL



11 ,

4611

100 ng/mL( Hg

10.0 mL 100 mL ,
(10 mmol/L)+L- (0.12%)
0.7708 g 1.2000 g L- , 1000 mL
, pH 7.5, 0.45 pm
> 30 min,
222 HEBATAE
, 0.5000 g , 5.00
mL 25%KOH R R R
(D 1h R 50 mL
> 2.00 mL,
10 mL, 30 min,
4000 r/min 4 'C 10 min 10 mL
5.00 mL , 2.00 mL 0.01
mol/L Na,S,0; R 1 h, 4000 r/min
4°C 10 min 10 mL R
1.00 mL R
1 OWRHREE
Tablel Parametersof microwave digestion
(W) (C) (min)
1 1600 40 40
2 1600 50 20
223 BEBEAK
(@))] : Agilent Zorbax Plus XDB-Cyg
(4.6 mmx150 mm, 5 um); c A 0.12%L-
-10 mmol/L R pH 7.5, 0.45 pm
;B 1.0 mL/min;
20 uL
(2)ICP-MS 6.5 mm;
1400 W; >
-2 C; Ni : Time
program : 2OzHg, 05s
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, 2
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322 AshtT FERAELE
0% 1% 2% 4% 8%)
ICP-MS , 2% (V:V)
223 ARG REF
, , 20 pL
20 pL
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5.00 12.50 25mL 50 mL , ,
0 5 10 25 50 ng/mL
20 uL -

(SN=3) 4 s 2



4612

80,000 g Different Y units RN o PR ath
75,000
70,000
65,000
60,000
55,000 F SR
50,000
45,000
40,000
35,000
30,000
25,000 2
20,000 |
15,000
10,000
5,000
0 i i RT [min]
5.5 6 6.5 7 7.5 8.5 9 9.5
1
Fig. 1 Chromatogram of standard
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Table2 Linear rangesand detection limits of the method
(ng/mL) (ng/mL)
1~50 Y=3.05x10*X+2.60x10* 0.998 0.8
1~50 Y =5.25x10*X +2.80x10* 0.999 0.2
1~50 Y =2.10x10*X +1.78x10* 0.997 0.2
1~50 Y =1.25x10*X +1.37x10* 0.998 0.8

34 FHEHEEEFERE

R 3 AEHIENERINEERE(n=3)

Table3 Recoveriesand precisions of the method (n=3)

3, 3 S
RSD(%
s 0.1 0.2 0.4 mgkg (mg/kg) (mg/kg) (%) (%)
o/ o,
3 78.1%~105.8%, 0.1000 36.1 78
5.3%~8.29

7~-8.2%, 0.0154 0.2000 99.9 6.0
’ ( 0.4000 105.8 5.3

GBW10029) N
0.1000 84.5 8.0

( 4)
0.0351 0.2000 88.2 6.2
4 % it 0.4000 97.1 7.7
0.1000 85.2 6.2
’ ND 0.2000 93.8 5.9
25%KOH ,

) 0.4000 102.3 6.4
HPLC 0.1000 78.1 8.2
ICP-MS ND 0.2000 86.9 5.8
0.4000 95.1 6.1

:ND
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Table4 Determination results of methyl mercury in standard

material
%

(mg/kg) (mg/kg) (mg/kg)

0.73 86.9

0.75 0.74 0.84+0.03 89.3
(GBW10029)

0.74 88.1
S 3 3k
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