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The capacity to acquire pictures of natural particles with nuclear 
goal was first shown by Gross in 2009 by utilizing a carbon 
monoxide (CO) particle appended to an Atomic Force Microscope 
(AFM) tip mounted on a qPlus sensor. This work enlivened a 
wide scope of uses, including straightforwardly describing atomic 
structures testing sub-atomic properties making new structures 
and in any event, giving an instrument to concentrating on 
different sorts of synthetic bonds, for example, hydrogen 
bonds and halogen bonds. These examinations invigorated 
huge conversations on the differentiation component of AFM 
pictures and on the degree to which the picture could address an 
actual depiction of a substance bond. A comparative procedure 
was utilized to straightforwardly control individual compound 
bonds. Wagner estimated the limiting energies (counting vague 
associations) between a natural particle-perylene-teracarboxylic-
dianhydride, and a metal substrate, Au. As of late, Kawai estimated 
the C=O ∙ ∙ ∙ H-C holding association between a CO tip and the C-H 
gathering of a sweet-smelling hydrocarbon before the beginning 
of Pauli repulsion. Huber concentrated on the associations 
between a CO tip with Fe, Cu, and Si ad atoms and uncovered the 
security shaping interaction during the change from physisorption 
to chemisorption.                                                                                                               

The dative CO-FePc bond is known to be formed via σ-donation 
from the CO 5σ orbital and π-back donation from Fe dπ. We 
studied the rupture of this dative bond by applying mechanical 
forces using the AFM tip. The same CO-terminated tip employed 
for imaging was used first because it is known to be chemically 

inert. By decreasing the tip height, the repulsive interactions 
increased, as indicated by the increased contrast in the images. 
At a tip height of about +40 pm, the peripheral aromatic rings 
of FePc became visible, while the center of the image became 
distorted due to strong repulsions with the tip. Upon further 
reducing the tip height (+30 pm), a sudden change of the image 
occurred during scanning, as indicated by a line created with 
a different contrast. Subsequent scans showed the repulsion 
had disappeared, indicating that the CO attached to FePc was 
dislodged due to the strong repulsion with the tip. The chemical 
structure of FePc revealed from subsequent scanning of the lower 
part of the molecule confirmed that a free FePc was left after CO 
removal and that the tip remained intact during the dissociation. 
Comparison of the contrast in the lower part to the upper part 
of the same AFM image obtained at the same tip height reveals 
a downward shift of FePc by ~30 pm upon CO removal. This shift 
indicates a trans effect by the Cu substrate on the FePc complex 
whereby the binding or removal of one ligand respectively 
reduces or enhances the strength of the bond to the ligand on 
the opposite side. This observation confirms the rupture of the 
dative bond between the CO and FePc induced by the increased 
interactions during tip scanning.


