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Table 1 Hg isotope abundance and potential polyatomic

interferences.
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160+184W, I4N+]86W, 40Ar+160Gd, 160+IH+183W,

ZOOHg 2310 |2C+]XSOS’ 40Ar+]60Dy, I4N+18605, 13C+|87Re’
160+’H+"%'Ta
16O+1H+185Re 160+186W 12C+19005 40Ar+162Dy
ZOZHg 2986 14N+ISSOS, 160+18()OS, 15N+187 Re, 13C+18905,
40Ar+162Er, 36Ar+l()6Er
x10*
100

30 | |mmHg™-KED #x{
=) Hg?-STD it
60 — Hg2”-KED izt
40 F  — HgZUZ-STD *;-;ft
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—
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Bl RSB R FRCEN " He, *“Hg MK TH

Fig. 1 Effect of interference elements on the determination of

S = N W o
T 1T

2Hg and **Hg under different measurement modes.
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Fig.2 (a) Interference of different concentrations of Hg by 100ng/L W; (b) Interference of Hg by different concentrations of W.
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Fig. 3 The relative intensity of Hg in sample solution with

different dilution ratios.
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E 25 R AR AR ELIRAIC AR BE A — 20, mT R R BN
(RIS T0 A e ol AR 22 T3, SR 73 4 il T Hg
(RS TR, i B K 100 175 B BEVSL D JE AN, (H
RCRATIAASEIA . PRI AR TG A IE AR AR X 15 25 B
WAL T IC AR, HEWH R AT, P Rh (90 45 2R i
U, R ARE(E, B AAS SO AR Rh VR R
2.4 SRITERIEG
24.1 JriEfR R

IER ARG, RSO AT T 12 3
mn S AR AN E (W RERSECH 100 £%), FnkrTH05
THEAREm 2, DL 3 A5 hn v 22 11345 2] 7 546
FRA 1.2ng/g.
2.4.2 iR ERGE R

R Y S Ty VA A RIORG B RE, N AR SO
BX A R 2SR AR ) [ R — Gbr ) ot S SE 1
NIST PG LA HHFRfEH) 5 (SRM 1573a) #4710 il

2 AR B L

FE AT T HRFNBR, TH AR 52 25 FAH XT3 A 22
(RSD), Z5 R W4K 3, ih TR UM A RS 247
TE—E 1 22 5, PR e AR A ) — Ul o i T4 Jox
U IT R HEATRE S TR IE . S5 R R, TR
FH KED & = 47 0 2 B, % — 9 b o 9 T
GBW10028(# ). GBW10025(1ZiE7#) . GBW10015a
(BER) W™ ey, E 22 A =R Y
T W i 5, Hg & it AR, iz Hg JCER ML ES
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S B E A R BOE AR TS 45 R Shr (e —
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Table 2 Comparison of analytical results with different internal standards.

R i He bR | W (i Hg 5E1H (ng/g) Hg 5 (B SFRAEERIAART D222 (%)
(ng/g) ng/e) | Epgkr  RWKE  BiRE TR Rh & 1F Bi fIE
GBW10052 S 8.1+1.5 33.8 6.4 8.2 8.2 -21.0 12 12
GBW10048 T3 14.6+2.4 20.5 8.6 15.4 17.0 -41.1 5.5 16.4
GBW10015 i 23 2043 23.9 14.2 22.9 24.1 -29.0 145 20.5
GBW10023 Eed 16+4 37.6 9.9 17.2 17.6 -38.1 7.5 10.0
GBW10020 R Az 150420 60.8 97.8 140 141 -34.8 -6.9 -5.9
F3  FILMEME AR B
Table 3 Analytical accuracy and precision tests of the method.
A oA .
bR . He bR | W s \ THeHnbRwy P‘Ig {?\'J/Eéju:% | THeAbRE Itlg ('JlinEéu%
s (ng/g) (ng/g) T 1 AHXF R 22 RSD I 1 AHXT R 22 RSD
(ng/g) (%) (%) (ng/g) (%) (%)
SRM 1573a PELT Hint 34.1+1.5 3.9 332 2.7 1.9 33 32 1.9
GBW10047 iEZAN 3.240.8 14.0 3.9 21.0 5.8 32 1.3 6.6
GBW10018 VETA| 3.6+1.5 8.4 3.9 9.4 6.0 3.6 -1.1 6.7
GBW10028 B 12) 297 25.1 109.0 32 11.7 -23 5.9
GBW10049 KA 12.0£2.3 19.9 142 183 3.5 133 10.9 26
GBW10025 W E 15) 332 30.9 105.8 24 159 6.1 3.8
GBW10015a W 2145 317 344 63.8 5.0 217 3.4 7.0
GBW10020 FEAG 150+20 96.8 1543 2.9 0.7 149.9 0.0 0.7
GBW07601a N3 670=100 322 700.1 45 2.1 698.7 43 2.1
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Inductively Coupled Plasma-Mass Spectrometric Analysis of Mercury in
Biological Samples and Interference Correction Methods

ZHANG Linghuo'?, MA Na'**, CHEN Haijie'*, ZHANG Pengpeng'*, HU Mengying'?,
XU Jinli'*, BAI Jinfeng'?
(1. Institute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang
065000, China;
2. Key Laboratory of Geochemical Exploration, Ministry of Natural Resources, Langfang 065000, China)

HIGHLIGHTS

(1) Hg is difficult to determine by ICP-MS in biological samples directly and accurately due to high ionization
energy, low ionization efficiency and interference from polyatomic ions, such as tungsten oxides or hydroxides.

(2) The interference amount of W with Hg was linearly related to the concentration of W. It was proposed to
minimize the mass spectral interferences of W by using the KED mode combined with mathematical correction.

(3) The matrix interference was eliminated with internal standard (Rh concentration of 50pg/L) and sample dilution

(dilution of 100 times), and the detection limit was 1.2ng/g.

ABSTRACT: It is difficult to directly and accurately determine Hg in biological samples using inductively coupled
plasma-mass spectrometry (ICP-MS) due to polyatomic interferences, such as tungsten oxide, and matrix effects.
We established an ICP-MS method for the determination of Hg in biological samples based on the kinetic energy
discrimination (KED) mode combined with mathematical correction and internal standard correction. In this
experiment, spectral interferences of Hg in standard (STD) mode and KED mode were investigated. *"*Hg was
selected as the analyzed isotope in the KED mode, effectively reducing but not completely eliminating the
interference. It was found that the interference amount of W with Hg was linearly related to the concentration of W
(R*=0.9997). The matrix interference was eliminated with internal standard (Rh concentration of 50ug/L) and
sample dilution (dilution of 100 times). The reliability of the method was tested with 9 reference materials, and the
results were in agreement with certified values (or reference values). In particular, the accuracy of GBW10028
(Astragalus membranaceus), GBW10025 (spirulina) and GBW10015a (spinach) was significantly improved. The
relative standard deviation (n=10) was 0.7% to 7.0%. The method is suitable for the analysis of Hg in biological
samples.

KEY WORDS: biological sample; mercury; inductively coupled plasma-mass spectrometry; interference correction
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