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Fig 2 Temporal evolution of a spectral emission
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Fig 3 Emission spectra of three coal samples in the region of
240-250 nm by laser-induced breakdown at delay time
o 1 OM sand gate width of 10. OM s
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Fig 4 Emission spectra of three coal samples in the region of
275290 nm by laser-induced breakdown at delay time
o 1 OM sand gate width of 10. OM s
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Fig 5 Temporal evolution of SNR of different spectral lines of
Jiangxipingxiang coal sample by laser-induced break-
down
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Fig. 6 Temporal evolution of SNR of spectral line C 247. 86
nm of different coal samples by laser-induced break-

down
1: Jiangxipingxiang Coal; 2: Shanxixishan Coal;
3: Guizhoupingzhai Coal
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Fig. 7 Temporal evolution of SNR of spectral line Si 288. 16
nm of different coal samples by laser-induced break-
down

1. Jiangxipingxiang Coal; 2: Shanxixishan Coal;
3: Guizhoupingzhai Coal
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Table 1 The best Delay times of different spectral
lines o three coal samples (U 9

Coal Sample Jiangxipingxiang Shanxixishan Guizhoupingzhai

Coal Coal Coal

C 247. 86 nm 20 20 20

Mg 279. 55 nm 30 25 30

Mg 280. 27 nm 30 25 30

Mg 285 21 nm 35 30 30

S 288 16 nm 35 20 25

, (C,H,O,N,
S (Mg, Al, Ca,
Fe, S, Ti, Na, K)
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Abgtract L aser-induced breakdown spectroscopy is a new technology of elementary analyss, and it will be used in coal analyss.
The delay time of signal is an important parameter of spectral analysis. A L IBS system was set up and three kinds of coal (Jian-
gxipingxiang coal , Shanxixishan coal and Guizhoupingzhai coal) were chosen for this investigation. The spectrain the range of
240 to 250 nm and 275 to 290 nm of the each three coal samples are shown and they record several spectral lines of components
such as C, Mg and S according to the NIST database. The temporal evolution of SNR of spectral line wasobtained, and the val-
ue of SNR increased with the time delay , then decayed. The temporal evolution of SNR was different as the coal , element and
spectral line differs. Finaly, optimum delay time of each spectral lines of elementsin the coal samples was calculated according
to the biggest value of sgnal-to-noise ratio , and the relation between the characteristic of coal , element , spectral line and the op-
timum delay time was analyzed.

Keywords Coal analyss; Laser-induced breakdown spectroscopy ; Delay time; Sgnal-to-noise ratio (SNR)
(Received Dec. 22, 2006 ; accepted Mar. 26, 2007)

* Corresponding author

1. y ]
2 ' )

, “ ICP-AES ”
3 , , 2000 , 300 , ;

A4



