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Abstract : In order to improve the accuracy of quantitative analysis of laser induced breakdown spectrosco-
py (LIBS) technology, the research on the detection of heavy metal elements in soil by LIBS technology
under the confinement of magnetic field was carried out,and the data were processed by multi spectral
line intensity normalized internal standard method. By comparing the spectral characteristics when the
magnetic field intensity was 0 T,0.3 T,0.8 T and 1. 25, respectively,it was obtained that the spectral
intensity and signal-to-noise ratio (SNR) increased with the increase of magnetic field intensity. When
the magnetic field intensity was 1. 25 T, the spectral intensity and SNR of Cd and Cu were 34.77%,
56.33% ,40.83% and 74.12% higher than that without magnetic field,respectively. The quantitative a-

nalysis model of Cd and Cu was constructed when the magnetic field intensity was 1. 25 T. The results
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showed that compared with the traditional internal standard method,the element detection limits of the

multi spectral intensity normalized internal standard method were reduced from 52. 78 mg/kg and 49. 18

mg/kg to 23. 87 mg/kg and 18. 06 mg/kg, respectively. The correlation coefficients increased from

0.9613 and 0. 9427 to 0. 996 9 and 0. 999 3, respectively. In this experiment, the spectral characteristics

of LIBS are improved, the accuracy of quantitative analysis is improved,and the detection limit and meas-

urement error of heavy metals are reduced by using the multi spectral line intensity normalization inter-

nal standard method.

Key words:laser induced breakdown spectroscopy (LIBS); magnetic field constraint; heavy metal ele-

ments; quantitative analysis
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Fig.1 Schematic diagram of experimental system

B2 #MHKEHR
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Tab.1 Elemental concentration of homemade samples/ %

Sample number 1 2 3 4 5 6 7

0.09 0.15 0.20 0.35 0.50 0.80 1.00
0.08 0.12 0.20 0.30 0.50 0.80 1.00

Cu content

Cd concent




« 424 -

2 XBWEREHN

2.1 WBHHRIZRIBIE DT

TERE KT FEE TR BB I
Wi, JFCAZ 2y 30 R RS K R AR 2 R AR

ARG BE <P E R RE S A AT R T
AR BE R T AR RS . JCIE i B A A AL R AR B
PRI A g BB L A D BORE 23 18 224 1) SN G
SNSRI i

/// ————— )——_\\\\

- e — = —— TN
\\\> 4 - = N /}
S
- - — =
- \ NS - -z - -
1] > —_—— - //J «

SIS

-y -

B3 HBHAREEFETBTEE
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T G i B o3 A 5 = 4 A5 () o A, WAL 4 TR
SCHAT ST RO FTRE i A U R Al 3 T2 B
b 370 D O A SRS % Sk DM 5% ot B P 1 67 B ) G
Yyt J5E B 2 S8 B F w3 1

B/T
=)
=

=20
-10 I 10
X/mm 20 5 =20 Y/mm

B4 HIFEESHE

Fig. 4 Diagram of magnetic field intensity distribution
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