
An animation describing the double dispersion inductively couple plasma spectrometer is detailed here 
www.shsu.edu/%7Echm_tgc/sounds/ICPwCCD.mov. 
 

 
 
Unlike atomic absorption spectrometry (AAS), the power of inductively coupled plasma spectrometry (ICP) lies in its 
ability to simultaneously disperse and detect many of the emission lines from the elements in the sample. Earlier 
versions of this instrument used a grating and multiple photomultiplier tubes arranged in the so-called Rowland Circle. 
An animation displaying a version of this design is available at www.shsu.edu/%7Echm_tgc/sounds/ICPwRC.mov. 
 
Most modern ICPs used a combination of two dispersion devices to separate sample emission from the plasma. In the 
design shown here a grating and a prism disperse light into a two dimensional image that is focused onto the detector, a 
charged couple device (CCD). 
 

 
 
In the example here I'm showing this instrument running in a single element mode. Although only a single element is 
emitting in the plasma, it contains multiple lines and the wavelengths of those emissions are shown in the image in the 
table below the CCD. The primary line wavelength (in nanometers) is a true element emission line, the secondary, 
tertiary, etc. lines I made up out of whole cloth. This situation is decidedly artificial because almost any sample would 
have many different elements emitting in the plasma, the metal salt's atoms, the atoms of the acid used to dissolve and 
acidify the sample, and associated cations and anions of the matrix. Obviously I'm not showing them to simplify the 
image. 
 



 
 
In the multi-element mode, many different analyte atom emissions are detected simultaneously and are detailed in the 
table in this image. The power of this device is that the CCD can be scanned and the data from each line—which falls 
in a 2D range/plane of CCD detector elements—are collected very quickly, and the CCD data collection time can be 
extended to achieve better signal to noise ratios/detection limits. In fact, for modern instruments, options for more 
expensive instruments often entail faster or more highly resolved CCD data collection. 
 

 
 
Also detailed here is an example of a plasma. The ICP plasma is not powered by a combustion reaction (not fuel + 
oxidant, like a flame). Instead, load coils—producing radio frequency (Rf) alternating electromagnetic radiation and 
powered by an RF power source (~1 kW)—interact with pumped-in argon gas to create Ar+ and free electrons. Their 
interaction with the oscillating field produces very high temperatures and continuous Ar+ + e– generation. The plasma's 
ions are initially generated by a spark from a Tesla coil, but after this, the plasma is self perpetuating. 
This plasma is used to atomize, ionize and excite samples which quickly emit light, light characteristic of their 
quantizes energy states. 
 
 



 


