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Abstract; Laser-induced Breakdown Spectroscopy ( LIBS) based on atomic emission spectral technology is a
kind of convenient and sensitive approach for the qualitative and quantitative detection of elements. In this pa-
per, the mechanism, detecting element types, detection limit and the recent progress of LIBS technology are
reviewed. The progress of LIBS technology in component testing for solid, liquid and gas samples is expounded
in detail. The applications of LIBS in the environment test, food security, biological and medicines, material
sciences , military and space fields are also presented. Finally, the challenges and problems for the LIBS tech-
nology in high power and stable laser sources and accurately quantitative analysis method are discussed.
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Fig.2 Relation between wavelength and elements'"’

2.2 BRI AR LIBS #A

LIBS 7 AR 77 2 343 Sk B Jik v 1 3L
Jikmr, Bk AR T B B — S RO
D537, JHE Jirt LR R T o ok e B ik o i o 3 R
FEILTEULE m)) BT RAERE S (AR S A28
K 3B LA A B AR R G R B 1 X ) o
PEAFREIA3HT . BBk b LIBS X AE S B IR/ 46
DU s R g, BT DL Sk vb LIBS B i &

TARIRE R G, WSO RE R S8 45 | i b
AERCA B PR b LIBS A6l 4 AR 5 7 1), Bk
LIBS [ I 4 5 K 1 [ B0 3 £ e 3 7 v o 42 1
PRI Ay X6t Bk v BERE 7T 75, 22 PR R 8 mT X S
W4 AT

AL T Bk o LIBS, SUPK #f LIBS 4% AR 78 0
FR R R R AR | Tk R A i 2
i 25 5 7 AR A AR I3 & PR AR SR T
XEASF AT G2 (RS AR WA ) B ST,
FEIE S R 23 T oA 41 v LA N SR A5 RO
i A. Bogaerts & AN H B AT T IR A B bt
5210 F. Colao 25 AXTBAXL LIBS FEASAE S i3
BT Re g Bkl LIBS ELSA ik oh LIBS
FER BRI A 1 ~2 MR R R
AN LR B TE AN A R 1T BUBK b LIBS JE
PR 38 1 OGRS B B — A Bkop TR R
A7, R S R e A8 K 7= A S5 s T e L
WA FHEE AN RO T 21 55 25 7R
FERECR AR S N EO6 S R 4 B Tk
RSSO TT R YT, SR — g L
L5IEZ AR Fm, SUkoh LIBS 1
I Py = i) 02 JHL 52 ] B A58 ARG I TC R AR B 52
1A T AR Ak, ) AN i 2 ik B %) 388 Jin A0 o6 AR By 1k
AR A O IO PR SR B ko
Fi ) ] 85515 2 5 G T 45 SR TR 2

3 LIBS #&m 5T & Ff £ R A 47 R

LIBS £ AR AT ARG I 2235 70 FhoT R, AR5 5
FPIC R M RRIE RS LR AN ], T DA f b R0 s A
oL SEWE, BAr, X LIBS i H T RIF Y
U RIAS ] 50 2R (4 e B AN Hh PR ), E
R R P S 6 R SC B AN T M T & %, LIBS R
XF TC R AR I L A AT HE AR DG 1) — A~ A 5 1)
L LIBS XA RIE S ) e & A IR 4%
ST N A R N, (HLJE: LIBS H AR FE
AN 0 R R S A R G 9T
LIBS WIfS 5 AW T, L, A SCHR
P WO AE 1 A B L R T G 2R T B R ARRAE 0
mE 1 fs,



554 1 RFET, 55 WO S OISR S BT g 493
F1 ZHITE LIBS i 451 LEFIHE M 4% IR
Tab.1 Characteristic wavelengths and detection limits using LIBS for different elements

TLHE FE L HVEEAE I8/ nm e AR B E = BTN
Li 0.006 ~40 x10~° [18]
Be 373.6 0.4~10x10"° [18]
Na ¥R T H R 588.9, 589.59 1.35x10°° [19]
IR 589.59 313 x10°° [20]

Mg e 383.8, 383.2 3 478 [21]
IR 279.5 210 x10° [22]

Al AICL 394.4, 396. 1 1000 x 10~ (23]
Si WA 288.15, 251.43 50 x10°° [21]
Ca sl 393.3, 396.8, 443.5 1215%x10°° [21]
IR 422.7 41.7 ~47.3x107° [24]

Ti A 368.52 73 x10°° [21]
Cr TR AR 425.43, 427.47, 428.97 0.317 x10~° [25]
TR 425.43 1.04x10°° [24)]

283.6 920 x10~° [22]

Mn KA 360. 849 0.176 x10~° [25]
W 403. xx 1200x10°° [26]

Fe vt 363.146; 371.8 831 x10°° [26]
Co X2 R 20.3+0.1x107° [19]
Ni 354.82, 386.9 0.01 ~540 x10°° [18]
Cu KAk 324.75, 327.4, 515.32 0.162 x10~° [25]
WAt 324.75 520 x10° [26]

Zn KBS 472.2 17 x10°° [24]
As 2.7~15%10"° [18]
Sr + 35 407.77 42x10°° [27]
cd 251.86 0.2 ~306 x10°° [18]
Ba 399.33 0.1~600 x10° [18]
Hg 2~84%x10°° [18]
Sn G 4 284.00 300 x10~° [28]
Pb RER KM 373.99, 368.35, 357.27 0.57 x10°° [25]
&4 283.31 112x10°° [28]

U 100 ~1 000 x 10~° [18]
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Tab.2 Element analysis of the stones at simulated Mars environment by LIBS

TR A KA
YR LIBS K EE e LIBS KR

0 45.8 46.3" 1 46.7 31.7" 32
Si 22.4 22.2™ 1 0.56 6.51' 1 052
Fe 9.16 8.17" 11 0.05 3.24! 5 688
Al 8.47 10. 88! 29 0.17 20.8' 12 219
Ca 6.2 4.9" 21 37.9 37.2" 2
Mg 3.71 2.10" 43 0.27 0.23' 13
Na 2.56 2.39" 0.074 0.16' 118
Ti 1.43 1.46™ 0.001 0.104! 480
K 0.79 1.50' 91

Sr 0.035 0.034" 2 0.014 0.012! 14
Ba 0.038 0. 033" 14 0.001 0.023' 2114
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