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Signal compensation by the light scattering of sample aerosols in ICP-AES
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Abstract: Analytical signal from ICP was compensated by the light scattering of sample aerosols. Reference
scattering signal was generated by a He-Ne or diode laser, monitored for the amount of aerosol producing and
used for the compensation of analytical signals. The result showed that significant improvement in precision
could be achieved for the short-term signal (within 1 minute) from 3.4% to 0.9% RSD in signal and 14.9%
to 4.2% for the long-term (10 minutes) for Be, Pb and Co. This method is very useful not only for the pulse
type but for continuous type signals especially when a nebulizer is unstable. To improve long-term precision,
higher stability is required in the scattering cell and detector as well as the reduction of noise from the line
between a nebulizer and plasma.
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nebulization apparatus.
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Table 1. Optimal operating conditions for ICP and nebulization
system used in this experiment

Forward power kW
Argon gas flow rate
Outer : 15 L/min
Auxiliary : 1.0 L/min
Nebulizer
Ultrasonic 0.7-0.8 L/min
Pneumatic 1.0 L/min

Sample flow rate

Ultrasonic nebulizer 2.0-2.5 mL/min

Pneumatic nebulizer 1.0 mL/min
Heating temperature 140-180 °C
Condenser temperature -5.0 °C
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Table 2. Long term stability (%RSD) for USN used in the
experiment (10.0 ppm of Cd is used.)

Time (hr) Signal (arb.)

1 142327

2 162055

3 156096

4 144027

5 147503

6 139646

7 108560
Average 143942
RSD (%) 11.2%
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Table 3. Improvement of stability with the laser scattering method. (RSD in signal)

Short-term Long-term
Element Conc.:
(wavel en gth:nm) ppm Without With Without With
compensation compensation compensation compensation

Be (234.86) 5.0 10.8 1.0 11.3 43
Pb (220.35) 20.0 52 1.2 12.9 5.6
Co (238.89) 10.0 5.9 0.6 20.4 2.7
Average 10.3 0.9 14.9 42
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