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, -20 )
13 10 ,
) , 05mL 3 (
, 05mL HNO:s 1 mL H202 ) 2 30
(30%) , 7 mL, , 001 068 ng
, , 1 1 2 -mLt
) 10
mL , 24 h Table 1 Optimal procedure of digesting
plasma samples by microwave
2 /W / [ min /min
1 1 200 160 10 10
21 2 1200 160 180 10 30
ICPMS )
Table 2 Detection limitsand recovery rates of 30 trace dements
(r /(ng- mL"1) / ng ! % (r /(ng- mL"1) / ng ! %
Li 7 1 000 0 0 01 20 99 5 Rb 85 0. 999 9 0 01 25 109
B 11 0 999 1 025 67 103 S 88 0.997 8 0 02 5 106
Al 27 0. 999 9 0. 67 36 105 Zr 90 1 000 0 0. 02 25 110
Ti 47 0. 999 9 0 22 5 108 Nb 93 1 000 0 0. 01 25 114
\% 51 1 000 0 0 01 5 101 Mo 95 0. 999 8 0. 03 25 115
Cr 53 1 000 0 0 02 5 102 Sn 118 1 000 0 0 02 5 98 7
Mn 55 0. 999 7 0. 03 5 110 Sb 121 0. 999 9 0. 16 5 91 3
Fe 57 0. 999 8 0. 68 55 119 Cs 133 0. 999 6 0. 02 25 102
Ni 60 0 999 9 0. 08 20 105 Ba 137 0. 998 9 0 02 20 119
Cu 63 1 000 0 0. 02 50 9. 4 Hf 178 1 000 O 0. 08 25 97. 8
Zn 66 0. 999 6 0. 64 97 85 7 W 182 1 000 O 0. 02 25 106
Ga 69 1 000 0 0 01 5 105 Tl 205 0. 999 9 0 01 5 910
Ge 72 1 000 0 0 02 5 100 Pb 208 0. 999 2 012 95 92 4
As 75 1 000 0 0. 08 5 99 7 Th 232 0.999 9 0 01 25 9 8
S* 82 1 0000 0. 12 10 96. 8 U 238 0. 999 9 0. 02 25 98 5
22 Table 4 Reative standard deviation( RSD) o the method
) RSD Xt D RSD X+ D
, 3 , /% /(ng- mL"%) ! % /(ng- mL"1)
2 1 o1 Li 93 0760 01 Ro 7.5 329.40+1 25
B 96 72 20+0 35 S 81 23 36+0 14
) 30 ' Al 97 127.70:35 zr 81 6.04+0 04
85% 119 % 30 Ti 23 25 96+0 16 Nb 66 0.16+0. 01
! \% 4. 3 532+0 01 Mo 98 0. 56 +0. 05
Cr 40 56200 14 Sh 17 9 88+0. 05
Mn 67 7.80+0 10 S 36 520+0 52
Table 3 Analytical results of national Fe 65 123520£730 Cs 101 120+0 01
standar d material GBW 09131 Ni 90 368+0 14 Ba 48 5400 07
Cu 28 108344+156 H 7.7 0320 01
cu mg- L1 0 66+0 08 0 67+0 05 Zn 85 838 58 £4. 09 W 47 0.40+0 01
Fe mg. L1 15740 22 15040 11 G 96 6 36+0 04 T 59 2.00+0 01
7n mg. L1 0 71+0 10 0 67+0 05 G 63 320+0 01 Po 18 10 69+0 16
S Hg. L1 38 9+2 3 30.5+0 5 As 10.2 252+0 02 Th 7.1 0.60+0 01
Se 9.4 100. 28+ 0. 48 ] 57 0.36+0 01
23

@BW 09131
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4 1117
3 , Cu, 25
Fe, Zn, Se , 16 30
24 5
, 5 5
, 5 )
(X) , ,
(sD) (RD) 5 ,
, , Ti, V,
4 , RD 1L7% Ga, Zr, Nb ,
10 2%,
Table 5 Analytical results of 16 plasma samples
/(ng- mL-1Y /(ng- mL-Y /(ng- mL-1Y /(ng- mL-Y

Li 020 080 0. 48 0 40 02 08

B 24,40 98 20 56 53 55 30 15 45012

Al 105 00 333 20 212 96 206. 40 15 00 735 00!W!

Ti 1420 32 20 2659 15. 10

Y 440 580 5 07 5 20

cr 43 80 76 40 60. 91 59. 20 50 8 93 4[4

Mn 520 840 6 60 6. 60 325 13 404

Fe 919 40 1458 00 1168 83 1162 00 1207 33074

Ni 100 920 4. 96 220 082 4 390

Cu 715 60 1 743 60 1115 14 1053 40 718 1 387014

Zn 628 80 1748 00 1028 79 954. 80 667 1 2400

Ga 008 018 011 0 10

Ge 240 360 2 98 320 2 73115]

As 040 5 40 2 05 210 4,98 18 0[]

Se 40.20 99. 80 70 98 67. 90 77 1201%2

Rb 298 60 555 00 409. 98 399 00 100 300(%

Sr 28 00 77. 00 42 53 3980 44. 601%5]

Zr 120 620 323 2 60

Nb 020 100 0 46 0 40

Mo 040 160 0. 94 0 80 031 1 83

Sn 12 40 29 20 17. 85 19 20

S 540 12 60 10. 17 10. 20 nd 4 7901

Cs 040 180 114 1 10

Ba 320 740 5 39 570 421 17 6

Hf 020 0 40 028 0 20

w 020 0 80 0 53 0. 50

Tl 020 040 029 0 20 002 0 344

Pb 100 10 80 2 60 4. 40 043 5 280

Th 020 0 80 035 0 20 nd 03104

u 020 100 025 0 20 nd 0016

'nd (undetectable)
3
HNOs- H20- ICP-MS
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Deter mination of Thirty Trace Elements in Human Plasma by Microwave
Digestion-ICP-MS

ZHANGLirrlin', XING Xiao-ru? , WU Guo-ping® , WEI Fu-sheng®”

1. The Civil and Environment Engineering School of University of Science and Technology Bejing, Beijing 100083, China
2. Ingtitute for Environmental Reference Materials of Ministry of Environmental Protection, Beijing 100029, China

3. China National Environmental Monitoring Center , Beijing 100012, China

Absgtract A method for determining 30 trace elements in human plasma was developed by using microwave digestiorr ICP-MS.
Under the optimized conditions the samples were analyzed by ICP-MS & ter microwave digestion. The double internal standard
elements Rh and Re were used to compensate for matrix suppresson effect and sendtivity drift. The analytical results showed
that the detection limits of the 30 trace elements werein the rangeof 0. 01-0. 68 ng - mL ~*. The recovery ratesof the studied el-
ements were from 85 % to 119 %. The relative standard deviations (RSD) of the method werein the rangeof 1 7% 10 2%. The
national standard reference material (BW 09131 was analyzed by the described method and the measured element val ues accorded
with the standard values. It isindicated that the method is rapid, smple and accurate for determining trace elements in human
plasma.
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