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Abstract As the laser induced breakdown spectroscopy (LIBS) method can rapid. real-time, measurement in situ,
and analyzing heterogeneous element at the same time and has many other merits, making it a most promising tool in
soil heavy metals analysis. A Nd: YAG based LIBS experimental set-up is developed. The soil LIBS spectral is
experimental measured, the calibration lines and corresponding LIBS detection limits of six most important soil heavy
metals are decided. Initial indications show that the LIBS is suitable for soil heavy metals pollution determination.
spectroscopy; laser induced breakdown spectroscopy; soil; heavy metal; detection
5l =

AR N LA A B AR TR o NS A
ASFREE T R4 . B Tl R T e
AR AL R 2 B fn B I E S R g H

=

w

A<
P
gt U o e R A AT Y 4 [ T O DX A 7
29 140 JT AW {5 K HE B X v 8 52 BB R TS ey

46. 700 . LEE R IG RERA B SR
SFIT
o T A o 9 K R DX T B 64, 800 LR Y

IS T] K HAS B Wl A 0 I A 45 e O T Il S A

) — A

PRI - S B 4 J 5 e M I B R SO T SR B AL A T
;K &
Pertg i 8. 400, EETS e ity o 9. 700 R BE TS L

i 5
U NS HEHE A7 R TR 4 ¥
S 4 0y B T 40— 1 5 149 e 0 35 1o

(kzex1-yw-06-01) %% B L 401,
EE

RS B HA: 2010-04-19; Y EIME TR HHEE: 2010-06-23
B

TS BAAE SN LR A S
TR B (ICP-AES) | Jfi % s (ICP-MS) H1 i 11

OGN CAAS) %, 88 Jr ik SRS 47 /205 10 1
EETE : [K 0 AR S (60908018) o 5] 1l -F J5 B2 3 4 (2010047086 1) 1 e 5 B4 25 5 4138 61 7 T2 7 A

M ARA973—) B WL )E, Bl #H2, TENEABEFEAR T E MBS . E-mail: dchen@aiofm. ac. cn




LT B R BOLE SR T AU L e SR TS 245

I R A AR i T K HERAE R AR N A
PEEAE 55 W BAL B KE M AN 1 W Ji Fut i), [m)
B H TR R B A A A2 i N AL B R S
SR I TS G PR T D 1S e R
AL PRHRS DU ) 7 2 WO s S ok ik (LIBS) 4%
AR — TR 2% 1 R F & R o b O ik A
FEF IO X RE ST 2 A i A 38 43 A 3k R I L R
TR 538 A TR b S 18 B3 R o A Bl [ 1A
WO AR A A B K8, B v F Tolkad
P AR BT R /T S 4 . LIBS #iR &
I e R Rk e ) O SR AR R L 2R 7 AR R
V1) o T R AR AL R S 9 R B AR B T RS O 7 AR
Ji—F R 1 8 5 S G A A AT A R R
HEAT 5 PR E B AT . AREOGSE B IR T 55 3
ot — 2 M B2 5 RE R MR R 1 AR %
FR o ARG T RS B O 1 R
1775 k1% 7 £ 3 Cu,Zn, Cr, Ni, Pb il
Cd % 6 Fp EZEAE R I5 P BTH et g . a8 T
% I0E LIBS Kl 75 v i 4 il B, 52 56 35 iE 7 LIBS
J5 35 N T - 4w A Y T AT

2 SLEREEE

SR R B A 1 AR, Nd: YAG %
(1064 nm) # ik phii G4 60 m]. BkalFE8E 6 ns,
ot AR R 100 mm A 3R 45 5 BT B AR TE AR
Femm, BHERE S E T e & 1t 2B dE s b Bl e
% (5 r/min) , 55 B F OG5 5 A FE ) 50 mm 1)
AP B BEE R IE RAEFDEA G s L. RS A
T B YEM T 1 (Mechelle 5000, Andor) , % 4% i
KAEE S 200~850 nm, Ji% 4 HER/NF 0.1 nm, H
A TTL A5 5 fil & #0638 TAE 6 i (X AE B
BT 16455 o6 ko ) 2545 5 il & 19 fih & 4E

\nirror

pulsed laser

l trigger

delay—gate
control unit|

spectrograph

<> lens
oo = optical
Bber
? sample
Bl 1 BObEE S5 B R 6 i d ) 5 0 2

Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 Laser induced breakdown spectrum of soil
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Table 1 Analysis atomic lines of soil heavy metals

Element Wavelength /nm Transition
Pb 405.78 6p1/26ps2—>6p1/2 6815
Ni 341. 47 3d° D) dp—>3d° *D)4s
Zn 472,21 4s(*S)55—>4sC*P)4p
Cr 425,43 3d°(°S)6d—>3d° (°S)4p
Cd 479.99 5s(*S)6s—>3s(*P)5p
Cu 327. 39 3d" (*S)4p—>3d"° (' S)4s
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Table 2 Detection limits and according

national soil standard

Detection Grade 1

Grade 111
Element

limit /(pg/g)  soil /(pg/g) soil /(pg/g)

Cu 2 35 100
Zn 27 100 76
Cr 10 90 300
Ni 14 40 60
Pb 4 35 300
Cd 67 0.2 0.6

LIBS signal intensity versus sample concentrations of soil heavy mentals
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