A ER-INC)

Chinese Optics B

FBBK FEF I B B KA SRBOLE S & 2O I E AR R R PR TR

R D3 Rd Ak XdedE

Determination of rare earth elements in liquid-phase samples by superhydrophobic array-assisted spark-discharge LIBS
SHEN Xin-jian, LUO Zi-xun, WU Jian, LI Bin, LIU Yan-de, CHEN Nan

FIUHASLE:

LW, B30, R, 2, RIHAE, M. Emm /K 1451 4 B e AR RS s OG- 26 R ORARE il P O LR ().
HREDE2E, 2025, 18(2): 307-316. d01. 10.37188/C0.2024-0107

SHEN Xin-jian, LUO Zi-xun, WU Jian, LI Bin, LIU Yan-de, CHEN Nan. Determination of rare earth elements in liquid-phase
samples by superhydrophobic array-assisted spark-discharge LIBS[J]. Chinese Optics, 2025, 18(2): 307-316. doi:
10.37188/C0.2024-0107

TELR I View online: https:/doi.org/10.37188/C0.2024-0107

TR BRSO A S

Articles you may be interested in

BOEHE S O EEN SR 0 X R SR

Measurement of Sm in rare earth mineral soil using laser—induced breakdown spectroscopy

REDEF (FRZESC) L2022, 15(4): 712 hitps://doi.org/10.37188/C0.2022-0042
fEHEATHOEIS T ok B i T ik e

Research progress on portable laser—induced breakdown spectroscopy

HEDEE (Fh3ESC) 2021, 14(3): 470 hitps://doi.org/10.37188/C0.2020-0093
R AT N2 [B) 29 SR b 7 AR S B X O 67 b S iE 1 5

Effects of the combination of sample temperature and spatial confinement on laser—induced breakdown spectroscopy

FREDE (FRTESC) L2021, 14(2): 336 hitps://doi.org/10.37188/C0.2020-0118
RO R OISR A A SR R R ) BT

Quantitative analysis of thorium in graphite using femtosecond laser—induced breakdown spectroscopy

rREDE (FhIE3C) L2023, 16(1): 103 hitps:/doi.org/10.37188/C0.2022-0082
SCHEEAR OGS AN A I

Research progress of gas detection based on laser—induced thermoelastic spectroscopy

FRE DG (FRTESC) L2023, 16(2): 229 hitps://doi.org/10.37188/C0.2022-0137
Ag@SiO W FE KU X Eu-PMMA B Y 561 350,
Luminescence enhancement effect of Ag@SiO, coreshell nanoparticles on Eu-PMMA films

DG (FRIESC) L2021, 14(6): 1341 hitps:/doi.org/10.37188/C0.2021-0013


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2024-0107
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0042
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0093
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0118
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0082
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0137
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0013
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0013

W18 2 i EDE (Fhaes0) Vol. 18 No.2
202543 H Chinese Optics Mar. 2025

XERS 2097-1842(2025)02-0307-10

RBET K FESI B BB NG R BB ST F il
MEBREERPHBE LTS

NHBLFEE, X RV E R mE K A
(LK mhs Bl 5 £ mTRER, TH # 5 330000;
2RKTAKRE KEEREBRNEAL ESEFHFHE TRFEHC, LH % & 330000)

T E PO R RS P AR 0 2 (REEs) X 55 1R SRR + e IR Eh IR 57 & . A BGERERs bl 5 L PR IE A
FALLEAZ Tl K Wi S G A B2 8 o o T IERROEE S8 28615 (LIBS) XV AAARE 5 REEs A H PR, A<HF
FT R BB K W 51 4 B B K A3 8 O S 26 1%k (SHA-SD-LIBS) il 58 JRUAHRE & 7P 19 REEs., e FERG 5210 4%
4, L) La 11 394.91 nm. Er 402.051 nm, Ce II 418.66 nm. Nd 11 424.738 nm. Gd II 443.063 nm F1 Pr 492.46 nm {1 i
2R, % 6 FASIRIVE BE B £ 0K (La, Br, Ce. Nd. Gd. Pr)¥ T pr i R TR T . 25 REW, Kb LG
RECR 355 0.99 LU L, AR A4 HBR 43514 0.007 pg/mL. 0.045 pg/mL, 0.011 ug/mL. 0.019 pg/mL. 0.041 pg/mL Al
0.008 pg/mL. 5% #L LIBS J5 i AH Lb, 42 th 19 773 i) LLZE TRE T B0 | AR SAS R miT 5 T 5 35 B (IR IR AH A REEs Y46
PR o ASSCRIFGR R PR | RN AR S R A DT AP | iRt TR R B

X RO EFEF R (LIBS); # £ 5T & (REEs); & K J6; B EK; R ANAE S

FESTES:TN2 X HEFRERD: A doi: 10.37188/C0.2024-0107 CSTR:32171.14.C0.2024-0107

Determination of rare earth elements in liquid-phase samples by

superhydrophobic array-assisted spark-discharge LIBS

SHEN Xin-jian', LUO Zi-xun', WU Jian"?, LI Bin'?, LIU Yan-de'?, CHEN Nan'*"
(1. School of Mechatronics & Vehicle Engineering, East China Jiaotong University,
Nanchang 330000, China;
2. National and Local Joint Engineering Research Center of Fruit Intelligent Photoelectric Detection
Technology and Equipment, East China Jiaotong University, Nanchang 330000, China)

* Corresponding author, E-mail: chennan@ecjtu.edu.cn

Abstract: Rapid determination of rare earth elements (REEs) in liquid-phase samples is of great significance

in the fields of ion-adsorption rare earth resource exploration and exploitation, quality control of extraction

Wi B #8:2024-06-05; 21T H #8:2024-07-09

B & T1H: FRHE G4 (No. 2022YFD2001804, No. 2023YFD2001301); I [ 44F2454:(No. 12304447); VTP
F R4 (No. 20242BAB20060); iR A" 222 R RFIE AR Sk ABF#10H (No. 20243BCE51173)
Supported by National Key Research and Development Program of China (No. 2022YFD2001804, No.
2023YFD2001301); National Natural Science Foundation of China (No. 12304447); Natural Science Founda-
tion of Jiangxi Province (No. 20242BAB20060); Training Program for Academic and Technical Leaders in Key
Disciplines of Gan Poyang Talents (No. 20243BCE51173)


https://doi.org/10.37188/CO.2024-0107
https://doi.org/10.37188/CO.2024-0107
https://doi.org/10.37188/CO.2024-0107
https://cstr.cn/32171.14.CO.2024-0107
https://cstr.cn/32171.14.CO.2024-0107
https://cstr.cn/32171.14.CO.2024-0107

308 HhEYEE (R0 %18 &

processes, recycling of rare earth resources, and nuclear industry wastewater monitoring. In order to reduce
the detection limit of REEs in liquid samples by laser-induced breakdown spectroscopy (LIBS), superhydro-
phobic array-assisted spark-enhanced laser-induced breakdown spectroscopy (SHA-SD-LIBS) was used in
this study to determine the REEs in liquid-phase samples. Optimal experimental conditions were chosen to
measure the REEs with the parameters of Lall394.91 nm, Er402.051 nm, Cell418.66 nm,
Nd 11 424.738 nm, Gd 11 443.063 nm, and Pr 492.46 nm as the characteristic spectral lines, and the calibra-
tion curves were established for the quantitative analysis of the solutions of six rare earth elements (La, Er,
Ce, Nd, Gd and Pr) with different concentrations. The results show that the fit coefficients R? of the calibra-
tion curves were above 0.99. The corresponding detection limits were 0.007 pg/mL, 0.045 pg/mL,
0.011 pg/mL, 0.019 pg/mL, 0.041 pg/mL, and 0.008 pg/mL. The proposed method is a simple, low-cost, and
highly efficient way to improve the quality of the liquid-phase sample. Compared with the conventional LIBS
method, the proposed method can significantly reduce the detection limit of REEs in liquid phase samples
with simple sample preparation and low cost. It can serve as a basis for new rapid and accurate methods of

measuring rare earth element types and contents in liquid phase samples.
Key words: laser-induced breakdown spectroscopy (LIBS); rare earth elements (REEs); spark-discharge; su-
perhydrophobicity; liquid-phase samples
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Nd 431 437 974 0.019  0.029 0.608
Gd 4.87 493 10.74 0.041  0.053 0.755
Pr 4.18 432 971 0.008  0.013 0.079
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