[image: image1.png]Bﬁ'o'?orum

Applied Hnowledqge Center





Impurity Analysis of Polycyclic Aromatic Hydrocarbon Organic Semiconductors by Mass Spectrometries 
J. Gun, O. Lev,  Anna Voloshenko
Department of Chemistry, The Hebrew University of Jerusalem, Jerusalem 91904, Israel

C. Kloc, K.J. Tan

School of Material Science and Engineering

Organic  semiconducting molecules are attractive alternative for inorganic semiconductors.  Polycyclic aromatic hydrocarbons (PAHs) such as anthracene, tetracene  and pentacene  are promising candidate p-type semiconductors. The relevant techniques for inorganic semiconductor characterization can be readily realized for their organic counterparts, and indeed the bulk properties of the PAH semiconductors, including their bandgap, charge carrier density and mobility were amply studied. However, unlike inorganic semiconductors where sophisticated surface characterization techniques are readily available by now, the identification of impurities in organic semiconductors is still in still new for the material science community. There is currently no clear understanding, let alone standard procedures for the identification of chemical impurities in organic semiconductors, and therefore the way such impurities affect their electronic performance is left unexplored.

Mass spectrometries and particularly high resolution MS techniques are perhaps the most powerful tools for identification and quantification of unknown chemical impurities. However, different impurities call for different instrumentation, and a comparison of the response of different MS instruments to organic semiconductor impurities was never undertaken. Here we present a detailed comparative analysis of  different crystalline organic semiconductors, anthracene, tetracene  and pentacene by different hyphenated mass spectrometries. Commercial polycrystalline compounds and home grown single crystals were studied. 

We used three different analytical approaches:

1
Spatial analysis by laser desorption coupled with high resolution TOF-TOF analysis, with and without reflectron. 

2
Thermal desorption of solid compounds or dissolved compounds by Aviv Analytical ChromatoprobeTM followed by gas phase separation and Aviv AnalyticalTM ultrasonic molecular beam ionization coupled to triplequad MS analysis

3
Dissolved compounds analysis by HPLC-Electrospray Ionization high resolution TOF (LC-QTOF).  

Each of the techniques was sensitive to a different spectrum of impurities. A discussion of the selective response obtained by the different techniques will be presented.
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