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Schlieren Imaging: Revealing the Dark Secrets 
of Gas Flow



 Eyal Elish1, Steven J. Ray2, Kevin P. Pfeuffer2, Carsten Engelhard3,  Wolfgang Buscher3, Gary M. Hieftje2

1-Nuclear Research Center Negev (NRCN), Beer-Sheva, Israel, 
2-Department of Chemistry, Indiana University, Bloomington, Indiana, USA, 
3-Institute of Inorganic and Analytical Chemistry, 
University of Muenster, Muenster, Germany
The use of Schlieren imaging for characterization of flows is very common and has applications in many scientific disciplines, especially for hydrodynamic expansion of gases.  Schlieren imaging is very sensitive to changes in refractive index, which makes it a powerful tool for characterization and research of gas-based analytical systems.  The data (pictures and movies) collected by Schlieren imaging cannot readily be seen by the naked eye or by other visible-light characterization instruments.  A classical "Z"-shaped Schlieren setup was used for characterization and research of several analytical systems including: the FAPA (Flowing Atmospheric Pressure Afterglow) ionization source useful for ambient mass spectrometry, the SCGD (Solution Cathode Glow Discharge) a tool for direct analysis of liquid samples, the SHIP (Static High Sensitivity ICP) Mini Torch, and a cooled interface intended for close observation of axial plasmas.  The results, which will be reported here, revealed a detailed picture of gas flows, never before documented with those analytical systems, yielding in a better understanding of their analytical performance, and providing an improved basic design.


designed skimmer-like optical interface in direct contact with the plasma.  A stream of gas (argon or helium) at a much lower volumetric flow rate (<1.5 L/min) runs from the skimmer towards the plasma to spread the plasma tail.  This approach is available in the form of an expensive, patented, commercial product, and its installation requires some modifications to the ICP.  In this presentation, the development of a simple and inexpensive optical interface for axial viewing ICP-AES, which requires only slight user-manageable modification to a radial-viewing instrument, will be reported.  Analytical figures of merit (e.g., improvement in limits of detection) will be evaluated, and the performance compared with the shear-gas approach will be discussed.   
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