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(1. ThXF REHRARABEFR, T 42 071000;
2. EE L ZAAB R T IS IEMFL T, T F&E 071000)

 E: LB PELERNFESEYR T REfRSSA, Bk, 5T 4 5T 6 &8, Ao e 2
B AT R F AR Ry P A, SRR ORI 7 B33 K (Laser induced breakdown spectroscopy, LIBS) * £
B NI A Z#HATE T oM RIL, L3 bk kA 373.68 nm & Ni T & 94185255 Al TE A
373.39 nm & # & 4G %em, Bk, K sk e R B3R bR L R B3BBG SAT T 2Pk =, B T AL
ALVEA R, R A4 Al R RIE LRIk LEH TP Al U FHRERG T &, R T P Al TE
Ni L& T, T ERARAT Tlorkik, RRATT A LB RELRITREYHA 1.0 ps, E5
F|H 3L 4938 B (Lens to sample distance, LTSD) %% % 97 mm #= 96 mm, KA N AR & 5T A LIEAE S
P NI#ATT T, F5 4 AL AR EIEA RSP NI LE N 47 E A RREIF, £ R
R* 1 0.997, ;& X 47 /4@ £ (Relative standard deviation, RSD) 4 4.34%, K A KR T % ok ik 5 9 448
FOR AP Ni L F N g Aaxi2 2 K3 4%, R4 R A, XA LIBS H A LEFELE
AELFNEN, EAETHEERATRE LT, Ak 2k & T, RBENHEE, AT Rkt 7
AR RO TR LA M ek & e TR

KR MAFFEFRERK;, #EETH; Fxiokk; L2044
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LIBS experimental study of eliminating the interference of Al element

in soil base based on background subtraction method

Li Honglian'*', Wang Hongbao'?, Kang Shasha'?, Fang Lide'?, Li Xiaoting'?

(1. College of Quality and Technology Supervising, Hebei University, Baoding 071000, China;

2. National and Local Joint Engineering Center of Measuring Instruments and Metrology Systems, Baoding 071000, China)

Abstract: The pollution of heavy metals in the soil has seriously affected agriculture and food safety. Therefore,
efficient and accurate detection of heavy metal pollution is a problem that needs to be solved urgently. When
using laser induced breakdown spectroscopy (LIBS) to quantitatively analyze the Ni element in the soil, it was
found that the characteristic peak of the Ni element with a wavelength of 373.68 nm in the soil would be affected
by the spectral line of the Al element at 373.39 nm. Therefore, the spectra of pure aluminum-based soil and
tableted soil were compared and measured. A method of using pure aluminum as the substrate and subtracting the
spectral line of the Al element in the soil background to eliminate the interference of the Al element in the soil
background to the Ni element was proposed. This method was called the background subtraction method. The
experiment determined that the optimal delay time for both soil samples was 1.0 ps, and the lens-to-sample

distance (LTSD) was 97 mm and 96 mm, respectively. The internal standard method was used to quantitatively
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analyze Ni in the two soil samples. The calibration curve fitting effect of the Ni element in the pure aluminum-

based soil samples was good, the correlation coefficient R* was 0.997, and the maximum standard deviation

(RSD) was 4.34%. The relative error of the Ni element in the soil sample after the base background subtraction

method was reduced to 4%. The experimental results show that: when using LIBS technology to measure the

content of heavy metal elements in the soil, under the condition that the characteristic line of the element is

limited, in order to avoid the interference of the line and improve the detection accuracy, the background

subtraction method can effectively eliminate the line between the elements Interference.

Key words: laser-induced breakdown spectroscopy;

quantitative analysis
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Fig.1 Schematic diagram of experimental system
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Fig.2 Variation of signal-to-noise ratio of Ni spectral signals with delay

time in two soil samples
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Fig.3 Variation of signal-to-noise ratio of Ni element spectral signals

with LTSD in two soil samples
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Fig.7 Internal standard calibration curve of Ni in two soil samples
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0.20% 0.192% 4.0%
Al substrate 0.85% 0.880% 3.5%
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