(2958124 e 2@

INFRARED AND LASER ENGINEERING

ETEEARBOCERL TR RSB
BmEM MRS ORI SKED XM S RO
Parameter optimization of laser-induced breakdown bauxite spectra based on cavity confinement

Yang Yanwei, Hao Xiaojian, Pan Baowu, Zhang Ruizhong, Liu Yekun, Sun Peng, Hao Wenyuan

TELR 5 View online: https://doi.org/10.3788/IRLA20210661

BT BRI H A S T

Articles you may be interested in

ST RO S ZO LR B PV E B
Quantitative analysis of heat value of coal by laser—induced breakdown spectroscopy

LIANSGIOE T RE. 2017, 46(7): 734001-0734001(5)  hitps:/doi.org/10.3788/IRLA201746.0734001
JEAR 5 9K 4 R R VR RS RO AR

Technique of spectral enhancement under combined action of cavity and Au—NPs

LT A SO TR, 2021, 50(1): 20200137-1-20200137-7  https://doi.ore/10.3788/IRLA20200137
WOt R0 R R B 8 T Ik

Quantitative analysis method of unburned carbon content of fly ash by laser—induced breakdown spectroscopy

LIANSGIOE T RE. 2021, 50(9): 20200441-1-20200441-10  https://doi.org/10.3788/TRLA20200441
BT OGS OGS ORI A= g P AR R I A 14 [ 25 23 B

Simultaneous analysis of Si, Mn and Ti segregation in pig iron by laser—induced breakdown spectroscopy

LT AN OB TR, 2018, 47(8): 806003-0806003(8)  https://doi.org/10.3788/IRLA201847.0806003
WLEs 2= 2T 45 50T S S SR ARl A 40205

Classification of iron ore based on machine learning and laser induced breakdown spectroscopy

STAMSGHOE TR, 2021, 50(5): 20200490-1-20200490-8  https:/doi.ore/10.3788/IRLA20200490
WO S 35T B OGS 4R 59 S 25U

Optimization of experimental parameters of laser induced soil plasma spectral radiation

LIANSGHOE T RE. 2018, 47(12): 1206011-1206011(7)  hitps://doi.org/10.3788/IRLA201847.1206011



%51 5% 3 NGt TR 2022 % 3 A
Vol.51 No.3 Infrared and Laser Engineering Mar. 2022

ETEARARBXAFEEETFR TV RIENSHAEL
AR, AR, BARR, KA S, XM, F M, AR SUM

1. FPRXFENBEHFEDEMNKAKFHRELEZERT, LB KR 030051;
LS REFR WML, LB 32 033000;
3Lt LA RG], L 8 F 033603)

B OE: AT iRy kork, s A P ALLSI AL E WO E 5 F B (LIBS) £ A%
HATTHRACH %, Btk B ER LA S 2R o A 5 A4, 4 R 4 % LIBS A= 9 m 4k 29 &
LIBS(CC-LIBS) %7 #} 48 £ 7 #f su #4738 bk, 4% Si 1 288.15 nm A= Al 1 308.21 nm 4F 4 4 /&
EENRREEEHHTT o, EREAA. EEAY ISOMPalt, X BERMERD;REA
80 mJ B, K4 3| 09 4 AR X A5k bk (SNR) 3 K ; 2E R BFIA] 4 1 ps BF, AL Si W AP L& #7249 SNR 3k
R, A 2T AR SIS, 5% 69 LIBS A8k, CC-LIBS K 4& 3 69 43 4245 45 7% & . SNR 474 Pt
=, AEB A P ALSI TE MR T Hreh RIRIES B, LA — 2 AL N,

KR ShamER R MORSEFERFORE; BLF; A3uRib; AERat

hESHES: 04334 YEkfREE: A DOI: 10.3788/IRLA20210661

Parameter optimization of laser-induced breakdown

bauxite spectra based on cavity confinement

Yang Yanwei, Hao Xiaojian, Pan Baowu, Zhang Ruizhong, Liu Yekun, Sun Peng, Hao Wenyuan

(1. Key Laboratory of Instrumentation Science and Dynamic Measurement,
Ministry of Education, North University of China, Taiyuan 030051, China;
2. Department of Physics, Lvliang University, Lvliang 033000, China;

3. Shanxi Huaxing Aluminum Industry Co.Ltd., Lvliang 033603, China)

Abstract: Based on the external cavity constraint method, the experimental parameters of laser induced
breakdown spectroscopy (LIBS) of Al and Si in bauxite were optimized. By setting the pressure, laser energy,
delay time and other parameters, traditional LIBS and external cavity constrained LIBS (CC-LIBS) were used to
ablate bauxite samples. The optimal experimental conditions were analyzed by selecting Si I 288.15 nm and
AlT308.21 nm as the characteristic spectrum. The results show that: when the pressure is 150 MPa, the deviation
of the spectral line intensity is the smallest; when the energy is 80 mJ, the collected characteristic spectral line
SNR is the largest; when the delay time is 1 ps, the SNR obtained by the two elements of Al and Si is the best, the
optimal experiment condition is determined. Compared with traditional LIBS, the characteristic spectral line
intensity and SNR collected by CC-LIBS have been improved, which provides new experimental basis and ideas
for the detection of Al and Si elements in bauxite and has certain reference value.
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Fig.1 Schematic diagram of LIBS experiment apparatus
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Fig.5 Spectral intensities of Al and Si elements change with laser energy under two LIBS conditions. (a) LIBS; (b) CC-LIBS
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