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Table 1 Element composition in blood matrix

JLR  EARRE/(pg s mL™D) =SB

K 1917 Sy Mgt KNOs

Na 1 830 4l NaCl

Fe 560 I3 M4l FeCls

P 324 1000 pg » mL™1HgR
Ca 66 1 000 pg » mL™ ! BiR
Mg 35 1000 pg * mL™ 'R
Zn 7 1 000 pg » mL™1HgR
Rb 3 1 000 pg » mL™!HigR
Si 2 1000 pg * mL~ ! FfR
Cu 0.72 1 000 pg * mL ™1 HigR
Al 0.76 1 000 pg » mL™1HFR
Ti 0.49 1000 pg » mL™ ! HigR

Note: Lead element will be precisely added quantitatively as fol-

low
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AR E S8 BT 3R 1050 W, FALS & 0. 90
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L min™', S EAS 118X 107 Pa, Kyill#s ke i 900
V. BT 1 mL - min ', BROGFRIIN, 3E R A A 30
ms, PRI 1, 854150 « (reading) ™', BEE WAL 9.

PR ER SE 124 53 B R SPSS 13. 0 5/,
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EEENE)G, HP B4R Na fil K B 70 L B R 78
80%0 LA s EARAFESHI Pb B F YR BEAEREW 4351 10, 50 K
100 ng » mL ', BN EFTEANE R Pb [ Hlk 3551
4 99.33%, 99.85% 1 99.92% ., biRgEEF, LRIk
RERS A R0 3 B Na fl K 524 1, BHEME T

Table 2 Concentration of the major ions before and after en-
richment and separation in the blood matrix contai-
ning 10 ng Pb per mL

2 WkEE/(pg e mLD) BREWE/ (ug - mL D KB/ X

K 1 899. 383 330. 983 17. 43
Na 1 837.933 310. 333 16. 88
Pb 0.012 35 0.012 27 99. 33

Table 3 Concentration of the major ions before and after en-
richment and separation in the blood matrix contai-
ning 50 ng Pb per mL

2 WIE/ (ug e mL™) FREAWIE/ (g - mL™D SR E /%

K 1 800. 458 253.458 3 14. 08
Na 1 748. 217 233.883 3 13. 38
Pb 0.052 34 0.052 36 99. 85

Table 4 Concentration of major ions before and after enrich-
ment and separation in the blood matrix containing

100 ng Pb per mL
2 W/ (pg e mLY) FREAWE/ (g - mL™ D KB EH /%

K 1 708. 508 243.675 14. 26
Na 1 665. 967 224. 800 13. 49
Pb 0. 107 68 0.107 59 99.92
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% 3 1 it

==

588 52 A D0 R RO T T ARG . 2SR DA SRR BEAR
I oy AR ] 46 2800 5 i B8 R 0, ) 2R A 11 L JE S B
£.

5500 4 D SN
5300 1 -\./.__’.-I\./.
=
g 31007 ‘\‘\‘\‘_——‘\‘
k]
2 —— OpgmL’!
‘g 4900 1 —8— 625 pgmL?
g —&— 125 pgmL"!
= 4700 4 H\wl\x
4500 -
4300 T T T T T T

1 2 3 4 5 6

Determination times

Fig. 1 Variations in ™ Pb intensity in blood matrix with dif-
ferent ion concentration in six parallel determinations
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Fig. 2 Variations in 2 Pb intensity in blood matrix with dif-

ferent ion concentration in six parallel determinations
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Fig. 3 Variations in 7 Pb intensity in blood matrix with dif-
ferent ion concentration in six parallel determinations
210 000 - R ° ° .
205 000 1
& 200000 '\_/./'\—-/.
&
Ts 195 000 1
£ 190000 —— 0pgmL
=} 5 ugmL!
£ 185000 —— 625 pgml
= —A— 125 pgml
180 000 —>%— 250 pg'mL"!
175 000 1
170 000 T T T T T T
1 2 3 4 5 6

Determination times
Fig. 4 Variations in > Pb intensity in blood matrix with dif-

ferent ion concentration in six parallel determinations
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Table 5 Concentration of lead isotopes in different concentration of blood matrix(Mean & S. D.)

IR TR/ (pg » mL™D) 24Pb/(ng » mL™1)

206Ph/(ng » mL~1)

207Ph/(ng » mLL~1) 208Ph/(ng » mLL~ 1)

0 9.950 040.024 84~*
62.5 9.570 140.075 12~
125 9.196 240. 109 20*
250 8.457 04-0. 100 03*

9.983 540. 024 69~
9.611 340.065 81*
9.212 740.119 94~
8.482 84-0.118 16~

9.961 4+0.024 30"
9.561 740.077 88*
9.179 640. 125 23~
8.442 64-0.110 55~

9. 986 740. 026 05*
9. 588 440. 067 93"
9.198 640. 122 99~
8.468 34-0. 114 03~

* means p<0. 001

Table 6 Influence of matrix concentration on precision of lead

isotope concentration(shown with R. S. D, n=6)

?ZQE/(yg emlL 1) 20'1I)b/ % 206 Pb/% 207 Pb/% 208 Pb/%
0 0. 25 0. 25 0. 24 0. 26
62.5 0.78 0. 68 0. 81 0.71
125 1.19 1. 30 1. 36 1. 34
250 1. 18 1. 39 1.31 1.35

HIZ% 6 Al AR R LR R S. D, 2Bl B4
VR IS DRI 4 R s T > AR BH B RN T 62.5 pg
ml ', ARG WL R, S. D AR (<100)
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Table 7 Lead isotope ratio in different concentrations of blood matrix (Mean =£S. D. )

HARBHE FHE/ (ug » mL— D) 201 P}, /206 Pl 207 Ph /206 Pl 208 Pp /206 Py
0 0. 056 3740.000 1 0.888 16+0. 001 28 2.157 6240. 005 6
62.5 0. 056 35=4-0. 000 24 0. 886 364-0. 001 47 2.154 2840. 002 78
125 0.056 4640.000 18 0. 886 9340. 001 47 2.153 6240. 001 56
250 0. 056 3940.000 17 0. 885 9240. 001 28 2.153 2240.001 91
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Investigation of the Enrichment and Separation of Lead and Lead Isotopes
in Simulated Blood Matrix
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Abstract The enrichment and separation method was used in the present paper to overcome the influence of matrix effect on the
determination of lead concentration and isotope ratios. The patented method was used to enrich and separate the lead in simulated
blood matrix; the lead concentrations and isotope ratios were determined by ICP-MS before and after enrichment and separation.
The recovery rate of Pb is more than 99% through this method while the removal rate of major impurity ions such as Na, K is
about 80%. The concentrations of each lead isotope decrease with the matrix concentration increasing (p<Z0.001), and lead iso-
tope ratios show no significant differences in the matrix of different concentrations. When the matrix concentration is more than
62.5 pg » mL.7", the strength will decrease with the determination times increasing. It was concluded that the characteristics of
this method are of high recovery rate (>=>99%), fast, simple and convenient, and it can raise the accuracy and precision of the

concentration determination of lead isotopes and has no significant influence on the accuracy of lead isotope ratios determination.
Keywords Enrichment and separation; Matrix effect; Lead; Isotope ratio
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