39 1 Vol.39 No. 1
2015 1 LASER TECHNOLOGY January 2015

1001-3806( 2015) 01-0104-05

1 1* 2 1

(1. 434023; 2. 434023)
Na N
Na o Na [ 588.995nm Mg [ 383.230nm
Al T 308.215nm K | 404.414nm Ca [ 364.441nm Fe Il 273.955nm 6
0.0592 0.0029 0.0212 0.0019 0.0072 0. 1686

o ; X

Na 6.28%; o
: 0433.4 A doi: 10. 7510/jgjs. issn. 1001-3806. 2015. 01. 021

Quantitative analysis of metal elements in crude oil by means of
laser induced breakdown spectroscopy

WANG Shaolong' WANG Yang’ en' CHEN Qi CHEN Shanjun'
(1. College of Physical Science and Technology Yangtze University Jingzhou 434023 China; 2. School of Earth Environ—
ment and Water Resource Yangtze University Jingzhou 434023  China)

Abstract: In order to analyze the content of metal elements in crude oil Na in crude oil after thermal process was
quantitatively analyzed by calibration curve for integrated intensity and peak intensity of spectrum respectively by using the
technology of laser-induced breakdown spectroscopy. 6 elements were quantitatively analyzed on the basis of Na I 588. 995nm
Mg I 383.230nm Al [ 308.215nm K [ 404.414nm Ca I 364.441nm Fe II 273.955nm in the experiment. The
mass fraction of above 6 elements were 0. 0592 0.0029 0.0212 0.0019 0.0072 0. 1686 according to calibration curves
for element content and integrated intensity and the linear correlation coefficient and the detection limit of calibration
curves were also calculated. It turned out that it is better to choose the integrated intensity for calibration curve. Na is also
quantitatively analyzed by using the technology of X—ay fluorescence spectroscope. Compared with the measurement results
of laser-induced breakdown spectroscopy and X-—ray fluorescence spectroscopy the relative error is 6. 28% . The technology
of laser-induced breakdown spectroscopy could be applied to measure the content of metal elements in crude oil.
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Table 1 ~ Mass fraction of Na in standard sample
standard GBW GBW GBW GBW GBW
samples 07103 07105 07109 07122 07423
w( Na) 0.023223 0.025077 0.053123 0.015358 0.009497
Axiom 2.2 Na
I 588.995nm
0.94nm, 4
(rel-
ative standard deviation RSD) 2

o

Table 2 LIBS measured results of Na in standard sample

standard integrated RSD of integrated  peak RSD of peak
samples intensity intensity / % intensity  intensity/%
GBW07103 494502 3.0 42644 9.6
GBWO07105 669533 2.6 38596 7.3
GBWO07109 1094659 2.4 84734 6.5
GBWO07122 355782 4.7 30990 10.5
GBWO07423 189122 6.8 25273 12.7
2 : RSD
RSD 1 2
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Fig.3 Calibration curve for LIBS intensity and element mass fraction of Na
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Table 3 Sensitivity standard deviation of background signal and detec— 3
ion limit of two kinds of calibration curve
t t t t 2. 2
calibration sensitivity background signal ~ detection limit
curve M standard deviation S C//(mg* kg’]) Mg Al K Ca Fe
‘ Na
ewvelor g s 1396. 39 61.93
integrated intensity
curve for
peak intensity 11.64 245.99 63.40 18 .
3 RSD 4 .
Na .
Table 4  Characteristic spectral line of elements and RSD of spectrum in—
tegrated intensity in crude oil
’ elements characteristic spectral line RSD/%
2.1.4 Na
Mg Mg I 383.230nm 8.8
Al Al 1308.215nm 6.6
Na I 588. 995nm 1225930 ‘ 1404, 414mm ‘o
RSD  2.34% Na Ca Cal 364.441nm 4.0
0.0557.  Na I 588.995nm Fe Fe I1273.955nm 5.8

Table 5 Calibration curve linear correlation coefficient

detection limit and content of the elements

spectral line of element calibration curve

linear correlation coefficient R

detection limit C,/( mg * kg™") mass fraction

23.91 0.0029
84.12 0.0212
40.26 0.0019
56.81 0.0072
67.94 0.1686

Mg 1 383.23nm lg7 =2.033 +0.821gC 0.999
Al T 308.215nm 1gT =0. 584 +0.9631gC 0.998
K 1 404.4nm lgT=3.219 +0.3911gC 0.976
Ca 1 364.441nm lgl =2.715 +0. 5251gC 0.998
Fe Il 273.955nm 1o7 =0. 406 +0.9271gC 0.978
AY 5 o
3
LIBS Na I 588.995nm

RSD RSD &

Na

Na Mg Al K Ca Fe 6
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