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Simultaneous Determination of 13 Elementals in Aquatic
Products by Microwave Digestion-1CP/MS

YUAN Jing WANG Yadin TANG Jie
( Yangzhou Environmental Monitoring Center Yangzhou Jiangsu 225007 China)

Abstract: A method was developed to simultaneously determine 13 elementals by microwave digestion —
ICP/MS in aquatic products with Cesium and Indium as internal standards. HNO, — H,0, was used to digest the
samples. The method detection limits of the 13 elementals ranged from 0. 05 ng/g to 0.064 pg/g and the RSDs
of 4 parallel determination were less than 5% . The spiked recoveries of silver carp were between 81%

and 117% .
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s ° 12012 - 11 -03; 12013 -07 - 16
o (1971—)



25 5 - 1CP/MS 13 2013 10
Co. Cu~ Ni. V. As. Pb., Cd. Se. Tl Zn. Ba )
10 mg/L ( InSec ) Accu Standard o
; ( ) \30% ( )
; 10 mg/L ( N
Be.Co~In Li U ) Inorganic Venture : o
( =18.2 MQ * cm) . 8 mL - 10 mL
1.2 RKBF % . *5 mL -
1.2.1 2 mL o
N 0.5g 10 mL, -3 mL
1.2.2
0.5 g( 0.000 1 g) o
10 mL .3 mL 2.2 AfFAFEWEE
3h o ICP - MS
. :5 min 120 C °Li"Se "Y' Rh."" In."* Tb.'* Ho.™ Ge. ™’ Bi
3 min 7 min 180 C ‘s >120%
15 min.
25 mL o 2 o o
1.2.3 20.0 pg/L *Sc.""In
1% 80% ~120% o

2.00 pg/L.10. 0 pg/L. 100 wg/L. 200 pg/L.
400 pg/L Sb. Cr. Cov Cu~ Ni. V
1.00 pg/L.5. 00 pg/L.50. 0 wg/L. 100 pg/L-
200 pg/L As. Pb 0. 500 pg/L.
2.50 pg/L25.0 pg/L.50.0 pg/L.100 wg/L
Cd.Se. Tl 5.00 pg/L.25.0 pg/L
250 pg/L.500 pwg/L.1 000 pg/L.  Zn.Ba
1.2.4
1.00 pg/L
ICPS :Li >6 000.Be >
2 000.Co > 15 000.In >40 000.U >80 000.
1200 W;
0.7 L/min; 13.0 L/min;
; 180 kPa; 0.9 L/min;
150 mm; o

2.1 ROEH R A 0
( Y(GB/T
5009 —2003) As+Pb.Cu.Zn.Cd

2.3 RaFay ik BAFIHRARE
ICP - MS .

ICP — MS o

L5l 52 59 60 N 63 66 75 82
VL7 Cry” Cos” Nin” Cus” Zns” As™ Ses

"Cd."*'Sh. " Ba " TI.** Ph.

P As ="M -3.132 20
x " ArCl; ¥ Se =M - 1. 001 x* M;**Pb =>*M +
206Pb+207Pb

2.4 kil

11 MDL =
Lino10.99) XS ( n=11 t
=2.764) 7 . 0.5 ¢
25 mL 0.1 pg/g
V.Co.Cd.Sb.TI.Pb 6
5 nglg 1o
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N 4 RSD 81% ~117% 4 RSD
2 <5% o
2 N 13
1 ne/g
Table 1 Method detection limit welg
v Cr Co Ni Cu Zn As Se Cd Sh Ba Tl Pb
0.003 0.017 0.0003 0.009 0.009 0.064 0.017 0.013 0.0002 0.0004 0.012 0.000 05 0.004
2
Table 2 Test results of precision and spiked recovery
\ Cr Co Ni Cu Zn As Se Cd Sh Ba Tl Pb
w/(ugeg™') 0.008 0.117 0.003 — 0.197 3.05 0.066 0.182 0.001 0.001 0.090 0.0009 0.112
RSD/% 3.2 2.0 2.0 0 0.4 4.2 4.3 1.4 2.2 1.9 0.3 2.1 0.2
m/pg 0.8 0.8 0.8 0.8 0.8 2.0 0.4 0.2 0.2 0.8 2.0 0.2 0.4
1% 90.3 97.4 83.7 85.8 83.1 117 88.9 81.0 93.1 89.5 97.3 91.8 104
1 w/(pgeg') 0.034 1.35 0.066 0.502 1.19 44.8 0.436 0.232 0.055 0.004 24.1 0.0004 0.222
RSD/% 0.1 1.1 1.5 1.0 0.6 1.3 0.3 1.4 1.2 2.6 0.1 2.5 0.8
2 w/(ugeg™') 0.058 2.95 0.097 0.605 2.22 118 0.532 0.280 0.067 0.004 60.7 0.0005 0.427
RSD/% 1.0 0.1 1.2 0.1 0.1 0.1 2.9 1.4 0.5 1.3 0.1 1.2 0.9
w/(pg+g') 0.003 0.095 0.006 0.015 0.130 4.52 0.114 0.392 0.005 0.001 0.135 0.0009 0.026
RSD/% 0.2 0.1 0.3 0.1 0.4 0.4 1.7 2.8 0.4 0.6 0.4 0 0.7
w/(ugeg™') 0.004 — 0.003 0.023 — 2.52 0.051 0.041 0.004 0.002 0.102 0.0007 0.075
RSD/% 0.5 0 0.7 0.9 0 1.1 0.1 2.2 0.4 0.2 0.1 0.4 0.4
w/(ugeg™') 0.049 — 0.074 0.503 10.9 21.2 0.542 0.353 0.137 0.004 40.2 0.0005 1.51
RSD/% 0 0 0.2 0.4 0.3 1.0 0.6 1.3 0.6 3.1 0.5 4.4 0.7
3 10
_ICP/MS ICP - MS J . 2010 29( S1): 114
-117.
13
. ICP - AES 16
J. 2003 19(4) :83 -84.
] 2002
23(2) : 108 - 110.
1 USEPA. EPA Method 6020A Inductively coupled plasma-mass
] 2008 20(3) 12 - 15. spectrometry S . Washington DC: USEPA 2007.
2 . HJ 168 -2010
I 2012 24(5): S 2010.
-12.

33 —



