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Table 1 The working parameter of ICP-MS
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Table 2 The digesting program of microwave digestion

RRIMFE EA DL THREN SRE SRR

g , ‘ ,
P/W /% t/min 0/°C t/min
1 1600 100 3 100 3
2 1600 100 7 150 3
3 1600 100 5 170 3
4 1600 100 5 190 10
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Effect of dwell time on the precision of Pb isotope

determination
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Table 3  Analytical results of Pb in oil standard sample

w(Pb)/(pg-g™")
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Table 4  Analytical results of Pb in crude oil from different area

JEHTEHL w(Ph)/ (g« kg™ V)| BFIHIEHE w(Pb)/(pg - kg™')
] 686. 40 oA 469. 60
BRI Py 81.40 BA 732.50
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JEJRZ IR 79.80 R 006 132.70
ik 695. 40 #1007 103.20
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Table 5  Stability test of Pb isotope determination in crude oil
Ph Rl % 7 4521
AL (. el
208p,200py, 2 166 2.191 2.181 2.163 2.172 2.151 2.171 0.65
208pp/207ply 2 474 2512 2.463 2.490 2.482 2.469 2.482 0.71
208pp,204pyy 1,127 1.130 1.128 1.129 1.124 1.131 1.128 0.22

207ph/204pLy (0.455 0.467 0.443  0.462 0.454 0.456 0.456 1.78
200p},204p, (0,523 0.513 0.520 0.509 0.531 0.527 0.521 1.60
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Table 6  Analytical results of Pb isotope in crude oil gL L
W9
MR 2*Pb/*Ph ®Ph/*"Ph *®Pb/Ph X Ph/*Ph *Ph/*Ph ggg ]
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Determination of Pb Isotopes in Crude Oil by ICP-MS and
Application in Identification of Qil Sources

LI Jing-xi', LI Jun-fei’, GAO Li-jie’ , ZHENG Li' , WANG Xiao-ru'
(1. Marine Ecology Research Center, First Institute of Oceanography of State Oceanic Administration,
Qingdao 266061, China;
2. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China;
3. School of Ocean Sciences, China University of Geosciences (Beijing) , Beijing 100083, China)

Abstract: Oceanic oil spill incidents occur from time to time making it extremely important to establish a new
identification method based on Pb isotope information. This method involves dissolving the crude oil in organic
solvent (CH,Cl, ), which is a strong polar solvent, and then digesting by microwave with HNO;-H, O, as the
oxidant. The concentration and isotopic compositions of Pb (** Pb/** Pb, **Pb/** Pb and **Pb/*” Pb) were
measured under the optimum conditions of Inductively Coupled Plasma-Mass Spectrometry ( ICP-MS). The
accuracy and precision were also studied. The results show that the method is accurate, with a relative error of less
than 5% , and a precision with RSD less than 2% (n =3). The dwell time for different Pb isotopes was also
optimized by using Pb standard solution in order to improve the accuracy and get the best integration time. The
concentrations of Pb in crude oil from Bohai, Nanhai and other countries was measured, and the concentration
range of Pb in all crude oil was 37.99 —1213.00 wg/kg demonstrating obvious differences. Meanwhile, the ratios
of different Pb isotopic compositions were measured and further processed by cluster analysis by taking ***Pb/*” Pb
and **Ph/*®Pb as independent variables. It could be seen that the crude oil from different areas can be classified
especially the Nanhai oil. The study could provide some assistance for other identification of oil sources by
preliminary screening.

Key words: crude oils; Pb isotope; Inductively Coupled Plasma-Mass Spectrometry ; identification of oil sources
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