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A quantitative analysis of trace lead in plastics was carried out with laser-induced plasma spec-
troscopy (LIPS). A Q-switched Nd:YAG laser (pulse energy, 90 m]; pulse width, 10 ns; reple-
tion rate, 10 Hz) was focused on plastic samples in an argon atmosphere, and the emission char-
acteristics of the laser-induced plasma were investigated by changing the argon pressure from
atmospheric pressure to 1 Torr. The experimental result showed that the emission intensity of
the analysis line (Pb I 405.78 nm) was maximized at a pressure of around 10 Torr. The deter-
mination of trace lead in the standard plastic samples (polyethylene and polyvinyl chloride) was
carried out in argon at 10 Torr. In the analysis of polyvinyl chloride, time-resolved spectroscopy
was used to reduce the effect of the spectral interference with the matrix as well as the back-
ground. Linear calibration curves were obtained with detection limits of several tens ppm.
The LIPS method was applied to industrial samples.

Keywords : laser-induced plasma spectroscopy; Nd:YAG laser; trace lead: plastic sample; argon
gas.
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Table 1 Apparatus and operating conditions

Q-switched Nd:YAG laser
HY-400 (Lumonics); energy: 90 m]/pulse, pulse width: 10
ns, repetition rate: 10 Hz; wavelength: 1064 nm

Spectrometer
JSG-125 (JEOL); modified Czerny-Turner; focal length:
1.25 m; grating: 1200 grooves/mm ; reciprocal dispersion:
0.62 nm/mm

Photodiode array detection system
DARSS system (Tracor Northern); detector: TN-6144, 1024
elements (element size, 25 um X 2.5 mm) with microchan-
nel plate image intensifier (18 mm dia.); spectral range:
11 nm; controller: OMD-V (Seki Technotron), 14 bit A/D

Monochromator
P-250 (NIKON); parabolic mirror; focal length: 250
mm ; grating: 1200 grooves/mm ; reciprocal dispersion:
3 nm/mm; detector: PMT R306 (Hamamatsu photonics)
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Schematic diagram of the laser-induced plasma spectroscopy (LIPS) system
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Fig. 2 Emission spectrum of the Pb I 405.78 nm line
in argon at 10 Torr

The sample is polyethylene BCR-680 (Pb content 107.6
ppm).
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Fig. 3 Effect of argon pressure on the emission
intensity of Pb I 405.78 nm line
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