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Abstract Heavy metal element chromium in sewage solution is detected by laser induced breakdown spectroscopy
(LIBS). The spectral lines of Cr element are obtained. The calibration curve of the line intensities versus the
concentrations of Cr element is acquired by experiment. Atomic lines of Cr ]l (283.43 nm) and Cr | (425.45 nm) are
analyzed and compared. The experimental results show that the intensity of atomic emission line of Cr ][ (283.43 nm)
is three times as large as that of Cr | (425.45 nm). The linear correlation coefficient of calibration curve and signal-
to-background ratio for Cr ]l (283.43 nm) are better than those of Cr | (425.45 nm). The LIBS detection limit of Cr
in the solution is 80 pg/mL (283.43 nm) and 170 pg/mL (425.45 nm). The calibration curve for Cr [[ (283.43 nm)
has been used for quantification of Cr in sewage solution, and the concentration of Cr is found to be 333 pg/mL. This
result is compared with Cr concentration obtained by atomic absorption spectrometry (309 pg/mL), and a close
agreement is found. This study indicates that the atomic line of Cr ]l (283.43 nm) is better than Cr | (425.45 nm)
for LIBS detection. The LIBS technique can be applied in the rapid detection of Cr element in sewage and has good
application prospects.

Key words spectroscopy; laser induced breakdown spectroscopy; sewage solution; calibration curve; quantitative
detection; element chromium

OCIS codes 300.6365; 140.3440

YriE B H: 2012-03-20; W EIfEeCiE B HA: 2012-05-17; M4 H AR B 8 : 2012-06-26

EE&WMB: HiIF A A R (090168) . [H & H 48 B 24 Ak 4 (30972052) FI 7L 74 48 B 8507 B £ 3 # 3t &)
(2010BSB08091) ¥ B PR A .

EZE® A & BB(1988—), L, Ml LTS Az » 3 N AR ™ fal T 10 A I 52 A J5 1T B F 5«
E-mail: yuanxu_0726(@163. com

SRR A XIARMKEA969—) 5 i+, 582, FEAF R ' A5 . E-mail: suikelmh@ sohu. com GE {5 1 H A

093001-1



49,093001 MM SYBIZHRE www. opticsjournal. net

1 5 a5

H A XK P 3 4 R e R R 58 © A 2R 073k o SO B VR VIR IR IS0 ek ks L
Pl 3k BT vk R A AR TR A L X T A R AT DAk ) A A o R R R S R L (R AL B A T
BRI RE S WOEEE Sl R (LIBS) SR — R RE W SE I Z AR 2 2 03 VJRUAL L 52 I | 78 R AR
SREIGEMENFBEZ8 7)) 2 kE ",

LIBS AR 20 40 5 & i 6 o 1) — Bl 4 3T (8 9 02 G 3R 43 A J i » B AR T 32 e SO 4 7 AR 1
Ty 2 [k i O AR R A R T AR P R R T R R AR B T AR A B R Y R RN B TR R
P B b R D RS A R TR PO T 4SO e i AR AE T R ) R R iR L 0 0 AT M B
B, BT, LIBS B AR e 4 Fh B AAE S 0 0o 0 1 B 243 8] 1 JE 5 4r i BT 45 1 ot g 4R
JCR MR X 4T s L0 I 8 B A T R SR A R TR OC M A B 4R . S LIBS
R XS V8 VR i 1) SIS A o T 0 AR ] PR AR A 3 X A% 2 VR R T G AR T K i T A ok
KU TE K N SR IE TS . o IR AR L LIBS H R AR W AR b i R IR 2 A Y
()R, AN T FT VR PR R G B 25 5 7 A T DA T 3 G 52 56 F 5 ) O AR E M R R R R R L AT 5 T
Vo WA (A A I B . Charfi 2850 S 7 B AT 38 6 1 P 908 T st 908 T 7= 74 198 8 iple ke 5 560 9 5 1k 1 S o o D T
9 0.2 Hz (806 s R R 1 B/ N g A k3 LIBS Wi 52 R FH 7 O6EF AR F 60°ff1 J7 n R {55
W75 o 4R QAR A A LR O 10 e R AR K rp ) I R B i AR B — 1 v Gl R 1 R T ST R UK R
e R R SR TG 2R 1 i ORI o A A ST R R 7 U 55 Ak A B O R VR RE i LIBS HE AR AT T
WFoE . A SCEERTIABEIE M EmE b Ho B T4 B Cr o0 Y LIBS 0 M2k 283. 43 nm }¢425. 45 nm, i+
W R AT 1 2 A 2 L 5 3 4 v RS R 1 1

7 LIBS 7 AR K0 7K 75 9 T 4 TR 70 285 76 [ A0 C AT AH G SCHk 48 . Koch 48275k A LIBS $ A X 7k
VTR A% TR HEAT TR 45 20 5 0 2 AR T BIR A 5 R R 200 pg/mL, 2008 4R, Rai %0 N ] LIBS 4
AR R 30 5 Tk K h 4 JE T R Cr M W 1500 pg/mlL, 2011 4F, Nasr 55 R H Cr (19 & b
iy £ S A D 3] DS i TR A AR P Cr R VR BE Dl 135.5 pg/ml. AR SR 35 4% U B AN W) 119 75 7KV TR
PEAT T LIBS W 5% » XI5 K I T P B985 0 0EAT T 28 P A8 A0 M7 o B R B G T 0 &5 SR 5 R IR e ol
AR IAT T R UEIT T R A LIBS J v A6 I 75 7K i 9 4% 0 A A0 ARG A

2 LE AR E S

/12 LIBS S22 R . HUKIRIR G 51 R %% 06t e
Nd: YAG ik o #0t: # (BeamTech, Nimma-200) . i 4§ Ji Cg;ggg:mmmaserﬂ:\
F1EAY (Avantes B. V., AvaSpec-2048F T-8RM, Jjils O
F 200~900 mm) . 3% 5 A /i, frp 58 A 2544 (ICCD) . DG535 DG535 fiber -
BOF IR 5 5 % 2 2 R 5B B (AR 10 em) <O
i G O RS LS AUR. WOREIRl Nd:
YAG BRom#EE . TABEK 1064 nm. Bl 955 8 ns. ik . pectrometer
WhAERE 120 m). TAESI%1 Hao TAEN.BORER MK =
WG B8 4 28 OB S — R 10 em i R
A B T LA K VR I O K TR U
PR S T B B 6 B BT IS OB S
AR BE AL . 6 I ICCD 53 4% 1CCD %
BB A EINUCEL 20 YL TTE 2.0 s 4425 200, BRI 0,05 s. 4 3 T B B 1CCD SRAEJF i35 4L
i SR . ARSI R DG535 A B 4 A7 I I 0 BN 8 A S 11 O B8 9 GRAT W BE R RS B S 1 g
L (PR TCCD H00 28) D 3 1RO A8 19 Q FFEHFJE . LTI AE Ry 1. 28 s,

S5 U7 P95 7K VA SR 78 BT S 0 kT T LB AR S R A T R R AR T 5 RS [ A

Bl 1 LIBS 525 % i &
Fig. 1 Diagram of LIBS experimental setup
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Fig. 2 LIBS spectra of sewage wastewater with Cr element
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Fig. 3 LIBS spectra of sewage solutions with different Fig. 4 LIBS spectra of sewage solutions with different
concentrations of Cr element at 283. 43 nm concentrations of Cr element at 425. 45 nm
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Fig. 5 Calibration curves
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