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Chemical bonds control the strength properties of materials and are therefore of fundamental 
importance in many practical applications. The scission of individual chemical bonds is a 
thermally activated process following Arrhenius kinetics, and like in any other chemical 
reaction, the activation energy has to be provided, e.g. mechanically, in order to overcome 
barriers in the potential energy surface. 
 
In the present study, the strength of individual bond ruptures was investigated as a function of 
the force-loading rate df/dt at acidic and nearly neutral pH using an atomic force microscope 
(AFM) in the dynamic force spectroscopy mode. Therefore, individual carboxymethylated 
amylose polymers were anchored between an amino-functionalized silicon-nitride AFM tip 
and an amino-functionalized glass substrate and the tension was continuously increased until 
the weakest link between AFM tip and substrate surface failed. 
 
To extract the dynamics of these single bond rupture events, as well as the structural 
parameters of the underlying binding potential, i.e., the bond dissociation energy De, the 
maximum rupture force fmax, and the force-dependent Arrhenius A-factor, the results were 
analyzed with a theoretical model based on Arrhenius kinetics combined with a Morse 
potential as an analytic representation of the binding potential. 
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