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Abstract 
 

GO laminate with nanometer and sub-nanometer size interlayer channels is continuously receiving 
tremendous attention due to its unique molecular permeation properties. In particular, tunable ion, 
molecular sieving and fast mass transport make it a promising candidate for next-generation 
membrane for advanced separation technologies [1-3] . Even though the molecular transport through 
nanometer wide channels in GO laminates has been extensively studied, the use of nanochannels for 
confinement-controlled chemistry to synthesize novel nanomaterials is not explored. It has been 
previously demonstrated that nano-confinement can hugely influence the chemical reactions at 
nanoscale. There have been several attempts in using GO as a template to grow metal oxide 
nanosheets by calcining the corresponding salt adsorbed laminates. However, in such a process, the 
uncontrollable expansion of the interlayer space during the calcination process nullifies the 
confinement effect, and leads to the formation of nanosheets with different morphologies and 
thickness. In this presentation, I will show that electrochemical deposition of Pd between GO sheets 
results in a self-limiting growth of 5 nm thin Pd nanosheets[4]. The thickness of the nanosheets 
deposited between the GO layers is found to be independent of growth time, and the growth self-
terminates after reaching the full coverage to the contacting GO layers. The self-limiting growth is 
found to be a consequence of the strong interaction of Pd with the confining GO sheets, which 
results in the bulk growth of Pd being energetically unfavorable for larger thicknesses. Furthermore, I 
will show liquid exfoliation of the resulting Pd-GO laminates to isolate Pd nanosheets and 
demonstrate their high efficiency in continuous flow catalysis and electrocatalysis. Considering that 
the self-limiting growth of materials has only been known for surface growth of an atomic or 
molecular layer on specific substrates, the reported self-limiting growth between GO layers will open 
new prospects in self-limiting crystal growth.  
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Figure 1: Self-limiting growth of palladium nanosheets inside the GO laminate 


