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Abstract—Copper nanostructures synthesis has been gaining attention now-a-days due to their cost effectiveness and easy availability. 
However, factors such as agglomeration and rapid oxidation of copper nanoparticles have made the synthesis process very difficult. In this 
present work we synthesizedfluorescent copper nanocluster by using L-ascorbic acid as reducing as well asstabilizing agent. 
Synthesizedcopper nanoclusterappears yellow in color and when seen under UV-light theyshowed blue color fluorescence. Further these 
synthesized nanoclusterswere authenticated by using different characterization techniques, including fluorescence spectroscopy, UV-
Transilluminator,and AFM (Atomic Force Microscopy).The synthesized nanoclustershave average diameter of around 69nm. FTIR results 
confirmed the complete stabilization of copper nanocluster by using L-ascorbic acid and AFM images showed that synthesized nanoparticles 
werein cluster form.  
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Introduction 

In the past few years, there has been an explosion of interest in the preparation and synthesis of various metal nanoparticles due 
to their unique optical and electronic properties (Lu et al.,2012; Hu et al.,2016: Dang et al.,2011).Synthesis of copper 
nanostructures now-a-days gradually became an active research area due to their low cost, good water solubility and easy 
availability (Ramyadevi et al., 2012). For synthesis of metal nanostructures generally two approaches are followed i.e. bottom up 
and top down (Hoeppener et al.,2012; Wang and Xia et al.,2004). Although, several methods have been used for the synthesis of 
metal nanostructures such as chemical, physical, protolytic reduction, polyol process, microemulsion, alcohol reduction, electric 
arc discharge, thermal decomposition, co-precipitation, sol gel method, hydrothermal methods and green synthesis (Zhu et 
al,2004; Thakkar et al.,2010). Out of all listed methods chemical reduction method is most widely used for synthesis of 
nanostructures because of its simplicity (Sun et al.,2002). 

Metal nanostructuresprepared using chemical reduction method exhibit good functional properties but use of hazardous chemical 
agents makes the process toxic in some cases. To avoid the toxicity here we synthesized copper nanoclusters (Cu NCs) using 
ascorbic acid as reducing and stabilizing agent. Ascorbic acid makes the process economical, nontoxic and environment friendly. 
The synthesizedcopper nanoclusters were characterized by various techniques such as Fluorescence Spectroscopy, UV-
transilluminator, AFM (Atomic Force Microscopy). Fluorescentcopper nanoclusters have distinctive applications in modern 
science such as for targeted drug delivery in clinical trial, water purification, substrate in cancer treatment method and 
medication, in electronics, environment, manufacturing and material, catalysis energy harvesting (Shamaila et al., 2016; Xu et 
al., 2016; Rastogi et al.,2017:Athanassiouet al.,2006). They have potential use in agriculture, cosmetics, paints, food coatings, 
textiles, health care, material science, space industry, energy science, optoelectronics and nonlinear optical devices (Iravani, 
2011; Jagathesan and Rajiv, 2018: Hu et al.,2016).Copper nanocluster are also employed successfully for the detection of various 
analytes such heavy metal, toxic substances, pesticides residues in food as well as in environmental samples. 

Materials and Methods: 
Chemicals: 
Cupric Chloride (CuCl2.2H2O), Hydrochloric acid and Nitric acid were purchased from Thermo-Fisher Scientific India Pvt. Ltd. 
(Mumbai, India). L-Ascorbic Acid and Sodium Hydroxide (NaOH) were purchased from Merck Ltd. (Mumbai, India). All the 
listed chemicals were of analytical grade and were used without any further purification. All glassware was cleaned by aqua 
regia (HCL: HNO3= 3:1 v/v). Millipore Milli-Q (18 MΩ) and distilled water was used throughout the experiment.  
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Fig. 2: A. The AFM image shows the uniformly dispersed as prepared copper nanoclusters with insert graph of average radius 
being 32.4 nm. B. The 3-D image shows the maximum height of the as prepared copper nanocluster’s surface to be 14.4 nm. 
Fig. 3: Fluorescence emission spectra of copper nanocluster. 
Stability of Copper nanoclusters 
The main factors that affect the use of CuNC’s are the stability in the dispersion. Many stabilization agents such Polyvinyl 
Pyrrolidone (PVP), Polyethylene glycol and C-TAB are used to prevent agglomeration. L- Ascorbic acid was used as reducing as 
well as stabilizing in this work to avoid contaminations of other organic compounds. The prepared CuNC’s suspensions were 
placed without any further mixing or treatment for six weeks, and no sedimentation was seen in that period. This indicates that 
the ascorbic acid act as good reducing as well as stabilizing agent.  
Conclusions 
In this work we reported a green method for synthesis of L-ascorbic acid stabilized fluorescence copper nanoclusters. The 
synthesizedflorescence copper nanoclusterscolloidal solution was placed without any further mixing or treatment for six weeks, 
no sedimentation was seen in that period. This indicates that L- ascorbic acid stabilized the copper nanocluster appropriately and 
prevent the oxidation of nanoclusters. Our reported method of synthesis of nanocluster is very simple, economical and have no 
toxic and hazardous effect. The synthesised nanoclusters can be applied to develop the contaminant and adulterant sensor.  
Acknowledgement: 
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