The Preliminary Studies on Measurement of the Extinction Coefficient of Copper Ion
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Abstract: (Objective) The Heavy Metals Content in the surface water has the strict limitation for drinking, and it leads to human dying when excessive. The normal monitoring to the heavy metals content in the surface water has been very widely used, but it still has some problems, such as taking too much labor force, so much money and so much time, but getting some monitoring values that are discrete point, which cannot satisfy to the large-scale monitoring. With the rapid development of remote sensing, more and more water quality parameters can be extracted on a large-scale by RS. However, to extract the weak information of Heavy Metals Content from RS hasn't been well solved yet. Because we didn’t know how the sun-light transfer through the dissolved heavy metals in water indeed. As we know, those models based on the physical mechanisms have a clear physical significance and application universality. In order to build the RS extract model based on physical mechanisms, we should measure the optical parameters of heavy metals in water accurately at first, which will be used in the model. The extinction coefficient is one of the most important optical parameters, which will be responded on the RS sensor that makes us possible to extract the heavy metal content in water.
(Method) So the purpose of writing this paper is to measure the extinction coefficient by experiment system designed by our own. We build the model based on Fresnel Formula, and deduce the functional relation between the physical quantity measured by Avantes and the extinction coefficient of dissolved heavy metals. Since the spectral information is weak, some secondary factors must be considered, so we consider the follow factors to build the model: the optical properties of the wall of container and solution component. We measure the extinction coefficient curve on difference consistence as follow: 0.01mg/L, 0.25mg/L, 0.5mg/L, 1mg/L, 5mg/L, 10mg/L, 20mg/L, 25mg/L, and 50mg/L. And convert them into per unit extinction coefficient.
(Result & Conclusion) In this paper we chose one dissolved heavy metal to measure, that is copper ion, the waves of the extinction coefficient curve we measured ranged from 200nm to 1100nm. And the values of the extinction coefficient in visible light are much lower than those in near infrared. And in the visible light, the value of extinction coefficient in green and red light wave bands is larger than the blue light wave band, which means the Cu2+ absorbs the green and red light and send the blue light. That is why the Cu2+ solution color is blue. And there is one absorption peak in 800nm, which from the near infrared.
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