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Guest Editorial

	 Sri Lanka is one of the few countries with 
commercially significant deposits of vein graphite, 
which can exceed 99% carbon purity. The highly 
crystalline structure and purity of Sri Lankan graphite 
make it particularly suitable for graphene and graphene 
oxide (GO) synthesis. 

	 Currently, GO and its analogs represent a versatile 
class of heterogeneous catalysts for organic synthesis. 
Their high surface area, tunable surface functionality, 
environmental compatibility, and reusability make them 
attractive alternatives to conventional homogeneous 
catalysts. As shown in Figure 1, GO, sulfonated (S-GO), 
reduced (r-GO), nitrogen-doped graphene N-GO) 
and graphene-supported metal nano-composites 
have shown particularly promising performance in 
oxidation, condensation, multicomponent, cyclization, 
and coupling reactions, highlighting their growing 
importance in synthetic organic chemistry. 

	 GO is an effective catalyst for a wide range of 
organic reactions due to its unique structural and 
chemical properties. Its two-dimensional sheet-like 
structure provides an exceptionally high surface 

area, allowing efficient adsorption and interaction of 
reactant molecules. The abundant oxygen containing 
functional groups, including hydroxyl, epoxy, carbonyl 
and carboxyl groups, serve as active catalytic sites 
that can promote acid-catalyzed reactions, hydrogen-
bonding interactions, and electron-transfer processes. 
These functionalities enable GO to activate substrates 
and stabilize reaction intermediates, thereby enhancing 
reaction rates and selectivity. Furthermore, GO acts as 
a heterogeneous catalyst, facilitating easy separation 
and reuse while minimizing product contamination. 
Its metal-free nature, low toxicity, environmental 
compatibility, and ability to operate under mild 
reaction conditions make it an attractive alternative to 
conventional homogeneous and metal-based catalysts. 
Consequently, GO has emerged as a versatile and 
sustainable catalytic material for numerous organic 
transformations. As shown in figure 2, Bielawski et 
al. have reported GO-catalyzed oxidation of aliphatic 
and benzylic alcohols to their aldehydes and ketones. 
Various alkynes have also been converted into the 
corresponding ketones with an excellent yield. 
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Figure 1: Proposed structures of GO, r-GO and S-GO

Figure 2: GO catalyze oxidation reactions
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	 Figure 3 summarize some of the key organic 
reactions reported by various researchers using GO as 
an efficient catalyst with excellent reusability. 

a.	 Synthesis of amides 

 

b.	 2-substituted 1,3-Benzazoles synthesis

 

c.	 One-pot synthesis of thioethers 

 

d.	 Direct Friedel-Crafts Alkylation 

 
Figure 3

	 In addition to the developments discussed 
above, our research group has actively contributed 
to the application of graphene based materials and 
their analogs in organic reaction catalysis. We have 
successfully employed these catalytic systems in several 
synthetically important transformations, including 
the Pictet Spengler reaction, Ritter reaction, and the 
synthesis of oxazolines. These studies have demonstrated 
the potential of graphene derived catalysts to promote 
efficient and sustainable organic transformations under 
environmentally benign conditions. The promising 
results obtained underscore the versatility of graphene 
based catalytic platforms and support their continued 
development as green alternatives to conventional 
catalytic systems. 

	 Despite the significant advantages of GO and 
analogs in organic catalysis, several limitations 
continue to hinder its widespread application. One 
of the primary challenges is the gradual decline in 
catalytic activity after repeated recycling cycles, which 
may result from structural degradation, loss of oxygen-

containing functional groups, or surface fouling by 
reaction intermediates and products. Additionally, the 
synthesis of GO often exhibits batch to batch variability 
due to differences in precursor graphite sources, 
oxidation methods, and processing conditions, leading 
to inconsistencies in physicochemical properties and 
catalytic performance. During certain reactions, GO 
may undergo partial reduction, altering the density and 
distribution of its functional groups and consequently 
affecting its catalytic behavior. Furthermore, although 
GO has demonstrated effectiveness in numerous 
organic transformations, the detailed catalytic 
mechanisms remain insufficiently understood for many 
reactions, limiting the rational design and optimization 
of GO-based catalysts. Finally, while promising results 
have been achieved at the laboratory scale, challenges 
associated with large scale production, process 
standardization, cost-effectiveness, and long term 
stability must be addressed before GO catalysts can be 
widely adopted in industrial organic synthesis.

	 Future research on GO and its derivatives is 
increasingly focused on developing advanced catalytic 
systems with enhanced activity, selectivity, and 
sustainability. A major area of interest is the design 
of single atom catalysts supported on graphene based 
materials, which maximize atomic utilization and 
provide well-defined active sites for catalytic reactions. 
The incorporation of heteroatoms such as nitrogen, 
sulfur, phosphorus, and boron into graphene frameworks 
is also being extensively explored to tailor electronic 
properties and create new catalytic functionalities. 
In addition, graphene derived materials are gaining 
attention in photocatalytic and electrocatalytic 
organic synthesis, where their excellent charge transfer 
characteristics can facilitate energy efficient chemical 
transformations. Another promising direction involves 
the utilization of graphene based catalysts for biomass 
valorization, enabling the conversion of renewable 
feedstocks into valuable chemicals and fuels. Research 
is also emphasizing sustainable and solvent free organic 
transformations in alignment with green chemistry 
principles, aiming to reduce waste generation and 
environmental impact. Furthermore, the development 
of hybrid nanocomposites that combine graphene 
materials with metal oxides, polymers, and biopolymers 
is expected to produce multifunctional catalysts 



Vol. 43 No. 2,  May 2026

Chemistry in Sri Lanka

5

with improved stability, recyclability and catalytic 
performance, thereby expanding the scope of graphene 
based catalysis in both academic and industrial 
applications.

Conclusion and Future Prospects

	 Graphene oxide and its analogs represent a versatile 
class of heterogeneous catalysts for organic synthesis. 
Their high surface area, tunable surface functionality, 
environmental compatibility and reusability make them 
attractive alternatives to conventional homogeneous 
catalysts. Reported works with GO, r-GO, S-GO and 
graphene-supported metal nanocomposites have 
shown particularly promising performance in green 
and sustainable synthetic organic chemistry. 

It is worthy to note that Sri Lanka possesses a rare 
opportunity to transition from exporting raw graphite 
to exporting high-value graphene-based materials. The 
combination of high-purity vein graphite, growing 
nanotechnology and synthetic organic chemistry 
expertise and industrial initiatives from organizations 
such as Sri Lanka Institute of Nanotechnology and 
Ceylon Graphene Technologies positions the country 
as a potential regional hub not only for graphene 
production but also advanced carbon nano-materials 
synthesis for catalysis. 
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