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REFEFEME 1, BRI RA Spectra-Physics A F#Y
Nd : YAG 825 H 458 532 nm #i ., BEE 2~400 m] A
W, P EESFEN 10 Hz, Bk 5 EA7E 8~10 ns Z ],
Pk BOGE T ARER 10 om ERRAERRAERIMBER
EMHEL, WE LM EEFAREMSESEERN 7 on WEHRE
AR EBEM RO R AP, FXMOZREEEYN
1200 gs » mm ™', HEMKAHEERARBEGSZRE
HEHEEY. B RaNIEHREHE
(R376)#:UW, E 1T Boxcar(SR250) #47 R A F 1, £ Boxcar
RAEEHF H5 55T RS232 O A BN, ALK
Hid®. MEESERBH R, FEBEREELET
W, BHENERYRN 0.5 mm, 32T B BRE S 3L B R
BRI ER CuSO, 1 Pb(NO;s ), 7KIEH .
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Jets cross section
Na: YAG

~Switch
Q-Swite Lens 7 ¢

{’)sci]]oscope] [Cummﬂer]

A

l Computer i‘—-.l Boxcar BT [Monochromator

Fig. 1 LIBS experimental setup
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2.1 RENTESENHE

I xF Cu {55 BFEm ) AL W AF R R IEOEFE KRBT R
HHEN, FEFERBHAHFMRLYA 1500 ns, 3 H 400
ns ZRHIEBEUPHEH SHREBHIE, RANEEFTR.
PSR FRRBHARBHR, RIND L. 7 650~850
ns B, £ & SBR(Signal to Background Ratio) L3¢ &, i
1t Cu {55 R RE 8 3 1k BT 55 & BL7E MK A 8 Tl o 2R B
FEESHWERREN 10 m], 3 EESREERNEMIY
iR, BN pEEREED 75 m), FEHBK, FEAXRNER
HE., TR EHKPEERTE 35~55 m], SBR LK. L
WP MERL 13 LIBS RGEH TR Cu 9 TS HHAT
TRk, &RmE 1.
2.2 RESHARLERTR CuSO, BB P Cu jT AR

B

RHFE 1 PHRASEN CutE 324.8 5327. 4 nm Y
FFERBERE Co B TFIRENEALETTHEY., B 24
HTWREE 500 A1 31 pg « mLT' WGIEE., NEPATLUE
th, ¥ER 500 pg « mL™ B SBR IEHIF, WEEH 31 pg -
mL"'Bt, 324. 8 nm KRR T LISy B8, {H SBR %, 324.7

nm ZEEE S MR R F

Table 1 Optimized conditions for LIBS analysis

CuSO4 Pb(NO3)# Pb(NO:)# *
HEMNE {4 B3] ERE
BB R/m) 40 35 80
AR /ns 700 800 650
BAET1%/ns 90 90 90
FHEBE/ (nm « min~1) 1 1 1
FHEE/om 323.5~328.5  404~407  404~407
PMT BE/V 1000 1000 1 000
AKW#E/ (mk » min—1) 18 18 18
REETRE/ pm 300 300 300
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Fig.2 LIBS spectra of copper in the wavelength
range of 323. 5-328. 5 nm
a: 500 ug * mL™1; b: 310 g » mL™!

EWREBAR, RHIGHE B R, HENBESKE
BMIEHRXR, F2HETARAREE CuSO, EHH, Cu ih
324.8 55 327. 4 nm MWEEBE . IBRREE, HAR TR
ESEEUSENE A IRERZE. ARBPATUES, 48
xR FARERE, RANEBSBERTEA N EREE
N, 3 ELG SR AR XT AR 49 324. 8 nm B WIS MR BRIF,

Table 2 LIBS signal Intensity for Cu as
a function of concentration

oy 324.8 nm 327.4 nm
PP TEEE BABE MERE  BARE
1 000 0. 892 0.326 5 0. 682 0. 253 92
500 0. 54 0.188 1 0. 405 0.124 81
250 0.32 0.110 13 0. 265 0. 064 22
125 0. 208 0. 066 57 0. 155 0.036 8
62 0.13 0.035 36 0.115 0.033 54
31 0.07 0.022 41 - —
] 0.0215 0. 006 41 0.019 6 0. 007 25
YE YK 4 31 ppm B, 327. 4nm KR IES B s
o HA WK AERE,

B 3 09 324. 8 nm KRR IRE SWERNBE L.
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Fig. 3 Calibrated curve for copper with integrated

intensity of 324. 8 nm atomic line
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BRBL TESNES, {HRN RSB E R Rk
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Fig. 4 LIBS spectra of lead in different concentration
with breakdown peint on the front surface
a: 800 pg » mL 1y b: 400 pg + mL™?
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Fig. 5 LIBS spectra of lead in different concentration
with breakdown point on the rear surface
a: 200 pe* mL™!; b; 100 pg " mlL™?
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Detection of Metal Ions in Water Solution by Laser Induced Breakdown
Spectroscopy

WU Jiang-lai', FU Yuan-xia®, LI Ying', LU Yuan', CUI Zhi-feng? , ZHENG Rong-er'*
1. Optics and Optoelectronics Laboratory, (Jcean University of China, Qingdao 266100, China
2. Institute of Atomic and Molecular Physics, Anhui Normal University, Wuhu 241000, China

Abstract Environmental concerns about the hazardous heavy metals in seawaters have been greatly increased in these years. To
evaluate the potential application of laser induced breakdown spectroscopy (LIBS) to on-line toxic metals pollution monitoring in
ocean, some experimental investigations with LIBS technique to detect metal ions in CuSQO, and Pb(NQ;), water solutions have
been carried out in our laboratory. A Q-switched Nd : YAG laser operating at 532 nm with pulse width of 10 ns and repetition
frequency of 10 Hz was utilized to generate plasma on a flowing liquid surface. The ensuing plasma emission was coupled by a
quartz lens to a double grating monochromator and recorded with a PMT in conjunction with a computer controlled boxcar inte-
grator. The temporal characteristic of the laser induced plasma and the power dependence of LIBS signal were investigated. The
operation condition was improved with the optimal ablation pulse energy and the delay time for L.IBS signal detection. The abla-
tion location was varied to achieve better LIBS signal. The optimized ablation location for lead was found to be different from that
for copper due to the breakdown of the ambient air, The detection limit of metal ion in water solution under the optimized opera-
tion conditions was found to be 31 ppm for copper and 50 ppm for lead. The experimental results proved that the flexibility of
LIBS has the potential to be applied to the detection of toxic metals in seawaters, but the limits of detection for each element

should be improved further to make a practical application of LIBS in this field.
Keywords LIBS; Water solution; Copper ions; Lead ions
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