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Abstract The spectroscopy emission characteristics of trace heavy metal copper in water enriched with graphite is
studied based on laser induced breakdown spectroscopy (LIBS) technique, with a 1064 nm wavelength Nd: YAG laser
as excitation source, the echelle spectrometer and intensified charge coupled device detector are used for spectral
separation and high sensitive detection with high resolution and wide spectral range. The characteristic spectral line
of 324.75 nm with detection delay time 1100 ns and gate time 2100 ns is selected for copper (Cu) in the experiment.
The calibration curve of Cu is plotted based on different concentration measurement results, and the limit of detection
with 0. 0672 mg/L is obtained for Cu in water. The reference data is provided for further study on the fast
measurement of trace heavy metals in water by laser induced breakdown spectroscopy technique.
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Fig. 1 Schematic diagram of experimental setup
B dh i 25 7 AR O T RO AR B R
g 249. 685 ) CuSO, «5H, O [E & 39. 307 mg /& F
100 mL R ZE M 4 v 7K P 58 70 5 i s 100 mg /T
Jo e e E B BRI . IO R BRI AN [R] LU ) A A

Bl 50,25,12.5,10,7.5,5,2.5,1. 25,0, 625,
0. 3125F10. 156 mg/ LI it 73 % 14 51 7K 35 W00AF AR 4%
25 mL, A7 88 5L K Ve B [ 5 B % = 4 0k 99. 99 %
() f 2l A T & i 24 B (Ca, Mn FI V48D AN 4
Xf Cu,Cr,Cd,Pb #1 Zn 25 4 J& & = 09 I & 7 4
WY 5 52 e, SO i R A MDA Y 1R D B (N AR
18 mm, R :5 mm, /P EA:25 mm, &HEF:9 mm),
PIARIE B AR SR IR E R 1. 27 mL A 15 0 AT i i 18
SR AR B SR LR R T L AR E TR I ZE T
A3 minZg T, % 1

3 SLER I 55 Rt
3.1 HiEwE
S e S K AR R 200~ 800 nm Kl
BBl A A IR0 46 18 R & Bt 06 3% L 4 T R Y T &
FEy A AE 280~330 nm, £ A 282, 44,296, 12,
297.83,301.08, 310. 86, 324. 75 F1327. 40 nm, F
rh B RE B 1 R S £k 0 i) & 324, 75 nm I
327.40 nm, BA BRI IEL K R BE . TERERS L[]
T FOAN [) W FE 1 S 50 v 324, 75 nm 40 1 R AR R S
A ST B R R AR T 327, 40 nm AL Y Fy
TR ISR AN 7 A BIER TR R IE IS T
P - WS 56 v AR 2 B8 BUHA 1 (Cul: 324 75 nm) F§1E
WL AT M. B2 gl T B AE AR 324 ~
328 nmilk Bt N i .
30000 Cul: 324.75 nm
25000 -
20000
15000
10000 |
5000
ol

Cul: 327.40 nm

/

Intensity (counts)

3I24 3é5 3é6 3é7 32I8
Wavelength /nm
2 Cu7E 324~328 nm ¥ KA [ N A HOL % & 71K
& 1B il
Fig. 2 Plasma emission spectrum of copper within
the range of 324~328 nm
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Fig. 3 Decay characteristic of delay time for Cu 324. 75 nm spectral line

H BT 3 i 2 o R P A5 2 4 T 3R A 5 0 B A
FE R B E] S 1100 ns B3k 3 & K (H, 7E 700 ~
1100 nsis BBl P o J32 Bl B[R] ) 38 in i 188 K, 22 0 o B
W T o i 5 U X 5 45 S AR S 1 AR T K
AR,

B 5 S ISP B[] A 1100 ns J5 » 2RAS T 158 ¢, T
Yo I A5 SRR K., B 4@ BT 100~
2900 ns [ 5% i i) F 4 (Cul: 324. 75 nm) $RAE 15 5 1%

(a) - 10000
8000
6000
4000

2000

324.7
Wavelength /nm

324.9

Intensity (counts)

Lo B AMGH T LMW L (S/BYFE ] 98 1 A2
PR . A W L B o o 1] F 4 B 5 38 5 s/ ) 3
PRI Ay 86 B A P 2B I 0 R 9 B 3 2 33 R A iR L I W
BT RIS L A M L R B A
R R0 K T i 2 5 R /N DA £ T L 30 347 U
/Ne M A(h) PR {5 I L AE 2100 ns B 38 ] K
LR 5 A G 3R 1 % 4 A M R S 6 v R 1] 1
B, B 72 B 06 2 A e 1T SE B ED A 2100 ns,

1000

(b)
800
600 -
Q =
@400} .\'\
200} -
I L
0 - -
0 500 1000 1500 2000 2500 3000

t, /ns

B 4 45028 (Cul:324. 75 nm) {917 55 B0 4% 1

Fig. 4 Decay characteristic of gate time for Cul 324. 75 nm spectral line
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