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Table 1 Comparison of three digestion methods( pg+g™")

B Cr Co Ni Cu Zn Mo cd Sn Hg Tl Ph U
FoK Bl 51 10.8 32.8 28.5 126 2.12 0.27 0.77 0.115 0.14 31.0 4
BN 87 10.9 39.8 34.7 135 2.58 1.10 2.88 0.080 0.73 24.3 3
TR T iR 91 11.9 41.9 32.8 146 2.73 1.32 2.92 0.087 1.11 22.5 4
Bl 105 14.4 46.9 33.9 159 2.78 0.24 2.50 0.091 0.90 21.1 (4)~

+4 +2.0 +2.2 +1.6 +8 +0.07 +0.01 £0.52  +0.009 £0.06 +0.7

TE: o R, AR J7 i LU — , W] RE PR R B (AR
R2 TKEFEMELS R (pg g™ ) (GBW 07314)

Table 2 Results of certified reference material by aqua regia circumfluence digestion( pg:g™")
JTR Cr Co Ni Cu Zn Mo Cd Sn Hg Tl Pb U
FK A 70 11.5 26.3 25 68 0.52 0.20 1.11 0.025 0.13 33 2.8

0.20 = .048 =

SHd 86 +4 14.2+1.234.3+4.0 31 x4 87 +2 (0.64) 0.04 — 00.0?2 — 25+4  (2.7)
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Table 3 Comparison of the analytical results( pg-g™")

JLE Cr Co Ni Cu Zn Mo cd Sn Hg Tl Pb U
Fe R 61.6 7.39 28.0 20.4 101.1 2.80 0.80 2.76 0.096 1.05 23.2 4.0
agivd 91.2 11.9 41.9 32.8 146.6 2.73 1.32 2.92 0.087 1.11 22.5 4.0
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Table 4 Equation of linear regression and correlation co-efficient of twelve elements

VIE TR KB/ (ng-g™") LIPS ¢ RSD/%
Cr Y =0.001966X +0.0001199 9.3 1.0000 2.56
Co Y =0.02232X +0. 02572 12.1 1.0000 2.01
Ni Y =0.006108X +0. 003502 11.0 1.0000 2.93
Cu Y =0.01508X +0.01816 15.0 0.9998 1.16
Zn Y =0.004435X +0.002147 66.0 1.0000 1.78
Mo Y =0.002424X +0. 002929 4.2 1. 0000 1.33
Cd Y =0.001185X +0.000802 6.9 1.0000 5.13
Sn Y =0.003436X +0.00008014 11.6 1.0000 4.91
Hg Y =0.0017X +0.00002985 2.2 0.9999 5.67
Tl Y =0.01319X -0.003447 8.5 1.0000 3.05
Pb Y =0.01795X -0. 005307 7.8 1.0000 3.21
U Y =0.02023X -0.01617 2.6 0.9999 1.64

2.4 BEARINE
D VA P BRI i B TR IR IR TS e , HEAT R IR UUARMIRAE , HITRGHE I fifp b BRUTAR AR it (L
Mg Cd JER MR K AL FEA TR ) S5 , 258k 5 .
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Table 5 Analytical results of surface sediment samples(pg-g™")

JLFE Cr Co Ni Cu Zn Mo Cd Sn Hg Tl Pb U

HHO2 97.7 6.91 19.5 27.5 72.2 1.97 1.29 61.6 0.289 1.03 35.1 3.49
HHO3 51.6 8.53 22.2 20.3 76.4 0.92 1.34 7.02 0.065 1.01 31.7 3.23
HHO4 39.1 5.05 11.7 13.0 50.2 0.90 1.18 3.67 0.121 0.94 29.2 2.42
HHO5 23.9 4.78 11.2 9.16 38.3 0.84 1.12 2.71 0.060 0.96 26.9 2.57
HHO7 40.6 6.45 17.1 15.2 52.4 1.44 1.39 8.86 0.068 1.11 34.1 4.12
HHO8 89.4 10.8 28.8 31.3 106. 4 1.44 1.46 18.1 0.105 1.03 38.5 3.07
HHO09 56.0 10.2 27.0 23.7 72.7 0.99 1.15 5.10 0.032 1.02 29.6 3.22
HH16 36.6 7.24 21.9 14.4 61.1 0.91 1.19 2.54 0.063 0.81 33.0 2.93
HH19 75.3 15.1 40.0 27.1 102.7 0.87 1.36 2.51 0.071 0.88 32.6 4.05
HH20 60.9 12.0 32.1 22.4 100.3 0.97 1.19 2.64 0.057 0.83 34.7 3.06
HH23 64.3 12.5 31.1 19.8 93.5 0.66 1.01 2.03 0.048 0.71 28.2 2.7
HH28 49.6 10.1 27.4 18.8 90.3 0.70 1.10 2.43 0.052 0.79 31.0 2.90
HH30 41.7 8.94 23.5 14.0 74.0 0.52 1.14 2.18 0.048 0.82 26.5 3.61
HH31 56.8 11.9 32.5 24.8 100.0 0.87 1.25 2.47 0.066 0.84 33.7 3.14
HH33 73.5 14.9 39.1 27.5 125.6 1.42 1.22 2.66 0.056 0.82 34.5 2.83
HH35 65.6 13.6 35.7 23.7 105.3 0.77 0.84 2.07 0.021 0.60 26.9 2.59
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ABSTRACT

Three digestion methods were investigated to compare their effects on the determination of twelve heavy
metal elements ( Cr, Co, Ni, Cu,Zn,Mo,Cd,Sn,Hg,Tl,Pb,U) in certified reference materials. The results
showed that the efficiency of microwave digestion was better than the other two digestion methods. A mixed
digestion system of HNO,-HF-H,0, was used with a better digestion effect. A method based on inductively
coupled plasma-mass spectrometric (ICP-MS) analysis was established for the determination of the twelve heavy
metals in sediments. Good linearity of the calibration curves was obtained for these elements (r =0.9998—
1.0000) . Detection limits for these twelve elements were in the range of 2.2 ng+g ™' t0 66.0 ng-g~", and the
recoveries of Rh and Re elements were in the range of 91.2% to 106. 9% . The MESS-3 standard reference
material was determined with this method, and the results of twelve elements were in good agreement with the
reference values. The RSD varied from 1.2% to 5.7% , which showed that the method had high precision.

Keywords: inductively plasma-mass spectrometry, sediment, heavy metals.



