
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Single-molecule conductivity of non-redox and redox molecules at pure and gold-
mined Au(111)-electrode surfaces

Zhang, Jingdong; Chi, Qijin; Ulstrup, Jens; Wang, Yun; Hush, Noel S.; Reimers, Jeff R.

Publication date:
2011

Link back to DTU Orbit

Citation (APA):
Zhang, J., Chi, Q., Ulstrup, J., Wang, Y., Hush, N. S., & Reimers, J. R. (2011). Single-molecule conductivity of
non-redox and redox molecules at pure and gold-mined Au(111)-electrode surfaces. Abstract from 5th Gerischer
Symposium, Berlin.

https://orbit.dtu.dk/en/publications/e9543588-f9c0-4386-9602-16bb219d46d8


Single-molecule conductivity of non-redox and redox molecules at pure and gold-
mined Au(111)-electrode surfaces 

 
Jingdong Zhang, Qijin Chi and Jens Ulstrup 

Department of Chemistry, Technical University of Denmark, Kongens Lyngby, Denmark 
 

Yun Wang, Noel S. Hush and Jeff R. Reimers 
School of Chemistry, The University of Sydney, NSW 2006, Australia 

 
The structure, two-dimensional organization, and function of molecules immobilized on solid 
surfaces can be addressed in a degree of detail that has reached the level of the single-molecule. In 
this context redox molecules are “smart” molecules adding sophisticated electronic function. Redox 
metalloproteins such as blue copper, heme, and iron-sulfur proteins as well as redox 
metalloenzymes are other new targets for single-molecule electrochemical and bioelectrochemical 
surface science. Electrochemistry combined with scanning tunnelling and atomic force microscopy 
in aqueous chemical or biological media supported by comprehensive theoretical frames, have 
emerged as core approaches in these exciting areas.  
 
Single-molecule redox electrochemistry is rooted in two major areas. One is the preparation of well-
defined (atomically planar) electrode surfaces modified by molecular monolayers (SAMs). High-
resolution in situ STM combined with large-scale theoretical computations have offered detailed 
insight in the surface binding modes of functionalized alkanethiols on Au-surfaces in particular. 
Such surfaces have disclosed a variety of surface structures that involve both direct binding to a 
planar Au and binding to surface-mined Au-atoms. In addition the SAMs ensure protein/enzyme 
immobilization gentle enough that the proteins retain electron transfer or enzyme activity in a 
variety of local environments. The second area is the mapping and control of the immobilized redox 
molecules and metalloproteins themselves. Single-molecule resolution has also here been achieved, 
both in structural mapping and in controlled single-molecule electron transport and enzyme function 
on SAM surfaces such as those now characterized to (sub)-molecular resolution. 
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