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In order to achieve rapid and highly sensitive detection of copper in natural water by laser-induced

breakdown spectroscopy (LIBS), the water samples were analyzed by LIBS after copper therein was enriched by

According to the emission spectral characteristics of copper enriched on the solid

substrate, the characteristic spectral line of copper at 324. 7 nm was chosen as the analytical line of copper.
Key words

Measurements of the intensity and signal to noise ratio of the analytical line in different parameter occasions show
OCIS codes

that the optimal laser spot size is 100 pm, the optimal pulse laser energy was 45.9 m], and the optimal delay time

1

—

measurement results are consistent with those measured by the inductively coupled plasma-atomic emission
spectrometry, indicating that the method can be applied in the measurement of trace copper in natural water.
300.6365; 300.6210

is 3 pws. Under the optimized experimental conditions, the calibration curve of copper was established. The linear

correlation coefficient with 0.996 indicates a good linear relationship between the copper concentration in water and
the intensity of the analytical line. The detection limit for copper in water reached 0.03 mg/L
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Furthermore, the
method was used to determine the copper concentration in water samples collected from different sites. The
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Fig. 1 LIBS spectra of montmorillonite and complex of montmorillonite and Cu
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Fig. 2 Intensity of characteristic spectrum of Cu at different laser spot sizes
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Fig. 3 Intensity of characteristic spectrum of Cu at different laser energy
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Fig. 4 Intensity and SNR of characteristic spectrum of Cu at different delay time

113003-4



53, 113003(2016) BHSNBEIZHE www.opticsjournal.net

i 3 % %FﬁWEE 1M SNR J6 7% #3835 S0 0 5 E 18 BRI, X R PO B3R i ) N 1 34 % 3 pus W), 4R
1 ,?J PREEU L 1T Cu I 2 FRAF 33 28 5 DA X 48 /0 L Rl SNR 32 39 186 KL 7 B Ry 3 pes B 38 31 45 K AH
Fﬁ%ufm& A I REAE T 2 4k 2208055 . HsE e BE AR T 500 5L I SNR B W/ . 25575 TR IR
TR R FLAE M L B Cu o E AR B AR B ISl 3 ps,

3.3 TEFRELRKETR

16 R B S B R T A HZEB A X 0,0.5,1,2,3,4,5 mg/L (1 7 % Cu bE 5 s 5 #1417 LIBS #
WS EARINZE . IR DL Cu JC 2 WY B e B B AR b o R IR 3 28 B S A b, S 25 SR &l 5 s . H A
A LAF S 76 S0 MR B IR DY, Cu A RRAIE 15 2 0 B 5 v B 2 ) W IR e M DG R LA C R B R™ 481 0.996.,

4.0 - /l
2 35+ v
E A
> 3.0 s
<}
5 25¢F
=)
— 2.0 n
< 4
) 15
n Equation y=a+b*x
5 1.0 r s Adj. R-Squ  0.99574
Pt Value Standard Er
S o05F ™ B Intercept 2510250  574.62477
!/ B Slope  7659.757  204.53481
. T T ; T
0 1 2 3 4 5

Cu concentration /(mg/L)

B 5 KM Cu i b it 22

Fig. 5 Calibration curve of Cu in water
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F 1 AKRKEEES T Co & BRI & 25

Table 1 Measurement results of Cu content in natural water samples

Cu content /(mg/L)

Sample ! > 3 1 - Average /(mg/L.)  Result by ICP-AES /(mg/L)
o
S7 0.071 0.057 0.037 0.051 0.068 0.057 0.06
S1-S6 ND ND ND ND ND ND <0.01

ND: not detected.

4
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