
                                                                                                                                                                                              Poster  .    

 

                                                                                                                                                                                                          .   
 

6th  Int.  Workshop  −  Scanning Probe Microscopy in Life Sciences  − 9 October 2007  in Berlin                                          1/2  
www.spm-workshop.jpk.com 
 

P3 − Dynamic Force Spectroscopy of Covalent Bonds 
 

Sebastian Schmidt1), Martin K. Beyer2), Hauke Clausen-Schaumann1,3) 
 

1) Munich University Of Applied Sciences, Faculty 06, Lothstrasse 34, 80335 Munich, Germany 
2) Technische Universität Berlin, Institut für Chemie, Sekr. C4, Straße des 17. Juni, Berlin, Germany 

3) Center for NanoScience, Ludwig-Maximilians-Universität, Geschwister-Scholl-Platz 1, 80539 
Munich, Germany 

 
In chemical and material sciences, as well as for many practical applications, the strength of 
covalent bonds is of great importance. Because bond dissociation under external force is a 
thermally activated process, the bond strength is not just controlled by the structural 
parameters of the binding potential, like potential depth and width, but is also affected by the 
timescale of the experiment, i.e. the rate at which the force is applied. 
 
In this study we have investigated the dynamic strength of the Si-C bond, by stretching 
individual carboxymethylated amylose polymers which were attached between an amino 
activated AFM tip and an amino activated glass substrate. The loading force was continuously 
increased until the link between AFM tip and substrate surface was lost. 
As the weakest bond in this system is the Si-C bond, a failure of the connection between AFM 
tip and substrate can be attributed to the failure of this bond. To asses the dynamics of this 
bond rupture process, as well as the structural parameters of the Si-C binding potential, we 
have varied the force loading rate df/dt by more than three orders of magnitude. 
 
As expected, we found a logarithmic increase of the observed bond rupture force with the 
force loading rate. 
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