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Laser Induced Breakdown Spectroscopy of Chromium in Water Solution
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In order to obtain a method for real-time and quantitative detection of the chromium element in industrial
wastewater or sewage solution, trace heavy metal element chromium in K,Cr,O; solution is measured by laser

with the Cr concentration ranging from 5X107° to 4 X 10 . The experimental results show that the best time delay
detection limit
OCIS codes

induced breakdown spectroscopy (LIBS). The temporal evolution property and the influence of the pulse laser
for spectrum detection is 1.28 pus and the optimal pulse laser energy is 120 mJ. The LIBS detection limit of Cr in the

1

energies on the LIBS signal of Cr element are investigated respectively. The spectrum intensity is measured. The

5l

—

calibration curve of the Cr element is obtained from the measurement of the Cr 425.44 nm spectral line intensities
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solution is 6 X 10~ ¢ obtained from the measured calibration curve. This study indicates that LIBS can be applied to the

BEERAFEGRNESRIURZ — B0
TR R R BN A R B A
FHAF A BT

mg/ L. G iR A 15K B & B Wt /e 30 me/L LI L,
n

8 K W HEOA 2558 3R AR 2

T I 22 T KRR B DU R S bR . R B H

PRV ) D RCAE L S MR R a8 2000 ~ 5000

T AF R L 3 [ A AR 22 L B R K TS B AR B A
US

RSB HEE: 2011-06-15; 2R HH#A: 2011-08-08
fEE® N 1R

”
E X B 75 e (i K b Cr (VD e B3l 1 % 1 T4
PRUER 3~ 10 £ 7. A 4% o R & & 1 SR

E-mail: yuanxu_0726(@163. com
5 i

BE&WmB . /LA R TR ORI (2010BSB08091) ¥ B it A,
&

TELEARLIN & A OF I B, AT I  A9 07 ik 22 A
Ui o0 RPN B €7 N RPN 1 RPN I o

18 (1988—) » % - M - Wk 5 A= o 32 2 A FEAR 7™ ity TG 45 A I 52 R O I 1) 5

: XKL (1969, 5 4 082 , B 2= Jr i 9 5% . E-mail: suikelmh@ sohu. com GE fF B & )
1230002-1



2 i

RS VR B WAk 2 T 1 Ak S A S I A T ik
8 A DU AE R AT 52 2% %) T AR B (] RE X B A B
B35 1) SR AR SE PR AR AEARAS J5 5 R I o BIF T B
PREEM A% T Z A vk AT HE R L2, ORI ST
ZEG T (LIBS) B A & —Fi ks U 42 J& T R R
B A X RE BRI TG HORE IR AT RE i T
AbH JLT-3 AT A R 5T rh e 2 A 43 B
JEE PR RT S U 4 PR SR T I R R R i
2R SIS L 22 2 0 O TR AR A R R L %
BT OR B TZ 1 ORTE

LIBS £l 42 J& oC 2 19 i 2 IR -6 0 & s 1
B K SR E TR AR —— X KR HOG
WETRE SN T EM T EER 2Rk
R, HAT, LIBS 7E 702 &I Jy 1w i i 1 0F 58 2
AW IRt fEX £ CE At ot ok
SR RE H JT R IR S b R O TR 4
MR . LIBS FAR IR ] LR F /K W oo 2 1k
W34 EE LIBS X A RE S 0 4G 0 A7 78 14
Z I, QO FTOARE S I 2 5 7 AR TR A
1117 15 S 56 AF 2 014 7 A R v R 2 R R R
BERFE S . PR 5 202 BT 1 52 36 R Sk 42 5
W AT M ARG B M. Charfi 2507 S T REAR 0O6
A FH Y T Esf 80 TR 7™ A= ) 988 e o S5 35 o 52 e ) 5 Wi
i T AN 0. 2 Hz B30E s R 700/ R &
WXt LIBS Wi il 52, SR T 648 MO T 1= 60° A
iR (G S Ik

] LIBS H A K %W b B 4 8 o0 R 8% 19 K
e [ A1 B A A 56 SCHk T . Rai 457% B A LIBS
BARA B T T K ESEITE Cr & it
VEF 24T Cr 11(283. 5 nm) (45 b 1t 28 . 15 5] /9 i
DFR A 3107, 24 FZE bl 2w e e ) 35 4%
JEK AR S B R TR B K B Cr & 1.5 X
107°, Fichet SR A LIBS AR %t 7K ¥ W80OR I %
Wy 12 # o5 2 (Pb, Si, Ca, Na, Zn, Sn, Al, Cu,
Ni,Fe,Mg,Co) 47 T & 4 #3538 i ie i &
R 12 BT ER W CY) R 3 BO A5 X100 ~
2X10° BYIK IS LA B H BE Ry 5X10° ~9 X 10 (1
FEWGHEAT T LIBS SEER ST, 4 S B 1 12 ROt R ik
JEEFN 9 B0 5E bR b R & OT R R R I B Gk 3] 3 X
1077 ~1.3X 10", HHp Cr 425. 43 nm %28 4b 1) #0)
FROKES W 1X10 ° s P o2 <107, BN
i AR DU K W Cr ST 2 1Y LIBS A6 I 5 i 9 3C
B IE . A SCN B K b LIBS 452 AR % K. Cr, O; /K
W E 4 JEOuE Cr i LIBS Y6l B IF 7% .

2 MEHEITE

LIBS 528 B AN & 1 froR , B KRR 2 3 R 46
Nd: YAG fk thi#0% #% (BeamTech » Nimma-200) | K5
G RE Y (3 Avantes B. V., AvaSpec-2048F T-
SRM, Y%7 i 200~900 nm) 34 88 76 ¥ fif F5 4 2% 14
(ICCD) \DG535 B bk w55 A e R85 R 45
BhECERE 10 cm) (KE G & VIROE SR OB EF AT BL
G, SRR IEIE R Nd: YAG ik o #0625
TAEW K 1064 nm. JkFE 8 ns. TAERF. 866 H
kPO & s & RSB RS A — A R
10 em MR FEB B B H A G H] K, Cr.O; KIE R
1] s WO 5K AR R G 7 AR A8 B TR LR Stk
552 EEI G LT S AR E B, ot
AN E A ICCD 5 £ . ICCD S8k & i 2
PHL 20 WL 1158 2. 0 ps. 3 25 200 %, B ' i 1)
0.05 s, BTGB ICCD R4 I i A i iy 1
WoR . ASLE R DG535 A7 B 7 #E 6l 3o A I
4 il BOE 2% A KT 8 FF i B iy 11 92 1l 6 34X
(P& ICCD M #8) , D i H 45 il ¥O6 48 19 Q -3¢
PN

cooling
cycle
fiber
computer|
sample
lens
L-eight—channel
spectrometer stage

B 1 LIBS 5230 5ok
Fig. 1 Diagram of LIBS experimental setup
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Table 1 Spectral intensity and RSD of Cr at 425. 44 nm with different laser energies

Energy /m] 200 180 135 120 100 75 40
Intensity (counts) 690. 52 738.2 780. 66 827.19 793.98 721.59 319.58
RSD 0.24 0.14 0.13 0. 06 0.22 0.14 0. 36
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Table 2 Spectral intensity and RSD of Cr at 425. 44 nm with different concentrations

Concen tration /10°° 4000 3000 2000 1000 500 300 200 50
Intensity (counts) 987.43 730.02 558.01 344. 31 289. 35 211.4 171.95 145.73
RSD 0.09079 0.19714 0.09703 0.09169 0.13796 0.06516 0.1126 0.2434
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Fig. 6 Calibration curve for Cr 425. 44 nm spectrum
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