F49K F W Ot 5 a4 Vol.49 ,No. 8

2019 4 8 Ji LASER & INFRARED August,2019
STEHE .1001-5078(2019)08-0945-05 < WO R R AR -
W 2 R s LIBS %€ & 43 BroAd il 5T
WE &'

(L B3z, (PE K5 03300052, HJbeag ARk S sh A2 W A S 00 3, I 7S Kt 030051)

i ENHMARTHAF S HFFALEBRAELEINFERLERHITT HITHRT, AXH
T3 29 FOR A T LIBS B A W, 2848 Ni 11 221. 648 nm % 4 70 % 947 4, Fe 11 258. 588 nm 4
TG E &, AR AR E R F AR A R 303,304,316,321,347 456 WATEHAT A H 4 H Ni T
ZEATHEN A, A 310 FE L EHATERHEB LN B HE RN, ERERKNA, #Y
ARTUARMEEFEFRLEREL BARTANERENE R ANE REEF, B 310
B AR K AR LIBS UK E A Ni TR RN TIREMET 1.7 £,

KB LS MY AT AR HR

hE 4K . TN247 XEkFRIRAG: A DOI:10.3969/]. issn. 1001-5078.2019. 08. 006

Study on the quantitative analysis of magnetic field-enhanced LIBS
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(1. Lvliang University , Taiyuan 033000, China ;2. Key Laboratory of Instrumentation Science and
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Abstract : The quantitative analysis accuracy and detection limit of laser induced breakdown spectroscopy (LIBS) un-
der magnetic constraints is studied. In this paper, the magnetic field constraint is applied to LIBS technology. Ni 1l
221. 648 nm is selected as the analysis line of Ni element, Fe II 258. 588 nm is the internal standard spectrum line,
the standard stainless steel sample of 303,304 ,316,321,347 is used to carry out the Ni element calibration curve in
stainless steel combined with the internal standard method,and the 310 stainless steel sample is used for calibration
curve accuracy analysis and detection limit analysis. The experimental results show that the magnetic field constraint
can effectively enhance the spectral intensity of the plasma,the calibration coefficient of the calibration curve obtained
by the internal standard method is higher,and the detection concentration of the 310 sample is more accurate than the
LIBS technique. The detection limit of the Ni element is decreased by 1.7 times compared to traditional LIBS.
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Tab. 1 Stainless steel content

Concentration/ %
Sample
C Fe Ni
303 0. 144 70.2 8.61
304 0.017 70.5 8.17
316 0.016 67.5 10.2
321 0.039 70.2 9.16
347 0. 047 69.9 9.22
310 0.08 48.34 19. 21
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Fig. 2 MF-LIBS and LIBS spectrum of 303 stainless steel

W 2 fis, 51648 LIBS TGl Ml b, i3 24
FAE R R AL 1 £ 10 D' 3% o 2 AT ) 1 3 6 [
BEZE FOCTEBA W 58 TR — 4,
AR 8 1B 10 S 5K o OGBS AR fh 7 AR
S5 BRI IR o R bl TR RIS I 3, 45 8 11
HRAT R T2 Z B AR 2L TR . IR A
f1%9 BEL A 328 Bl A4 6 o 558 5 1 0 o 10l H A 1 1) A
P SKIERE ARG, B LA 5y e He AR PR R B T
THHMZ . W rERRZIER T i
FEINAARAT 1) BE B A filf 13 I 52 45 8 1, L 1 A0
RN (e R aacy IO R oy | A ]
K, BT AT RH B3 2508 1 5 760 A
TG . FEahH Fe 11 258. 588 nm £k 1
PEZORT Ni 11 221. 648 nm 5 1 1 )6 % 56 B A H.
PRI IR AR 2 Fis .

# 2 % Fe I1258.588 nm
Fu Ni 11 221. 648 nm 3% 7% &
Tab. 2 Spectral intensity of Fe II 258. 588 nm
and Ni II 221. 648 nm

Spectra MF-LIBS LIBS Ratio of intensity
Ni II 221. 648 nm 1775 1087 1.63
Fe II 258. 588 nm 3254 2320 1.40
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Fig. 3 Internal standard method of Ni element calibration
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