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Figure 1. STM image of a monolayer coverage Au-PDI chains on Au(111) surface. 

Dosing more PDI molecules onto the surface does not increase the chain density, 

indicating a monolayer coverage is achieved under the experimental conditions. The 

herringbone reconstruction of the Au(111) surface is visible, beneath the Au-PDI 

chains through the modulation of the chain height. The line profile below the STM 

image corresponding to the blue line in the figure shows that the horizontal distance 

between 21 chains (bounded by the red, dashed lines) corresponds to 32.0 nm.  This 

gives the average interchain distance of 1.6 nm at a monolayer coverage.  
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Figure 2. STM image of dispersed Au-PDI chains on Au(100) surface at a low 

coverage. The uniform ridge-trough background contrast in the image comes from 

the 5×20 surface reconstruction of Au(100). The image shows that the Au-PDI 

chains reside preferentially within the troughs of the Au(100) reconstructd surface.  
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Figure 3. (a) STM image of Au-PDI /CO2/ Au-PDI bundles formed by dosing CO2 onto 

a monolayer coverage Au-PDI chains on Au(111) surface at 90K. The dark regions 

between the bundles are stripes of the bare Au(111) surface, which are exposed 

after the chains are bound together with CO2 molecules. (b) STM image of the same 

sample after desorbing CO2 molecules at room temperature. The image is not the 

same region as a), but is obtained on the same sample after annealing. The Au-PDI 

chains recover their original structures, except few bundles remain possibly due to 

incomplete desorption of CO2 of from re-adsorption molecules in the chamber 

during the cooling of the annealed sample. The results indicate that the CO2 capture 

and release processes are reversible. 
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