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Materials 

The precursors cupric chloride (CuCl2.2H2O), hydrazine hydrate (N2H4.H2O), ammonia solution (NH4OH) and cationic surfactant CTAB [(C16H33)N(CH3)3Br] were procured from Merck. Ethylene glycol (EG) was also a product of Merck. All the reagents were of analytical grade and used without further purification.
Characterization techniques

Different techniques have been employed to characterize the dried samples. X-Ray diffraction (XRD) pattern of the powder samples were obtained using a Bruker D8 X-Ray diffractometer using CuKα radiation (λ= 0.1542 nm). The microstructure of the samples was investigated by a JEOL Model JEM 2010 transmission electron microscope (TEM) operated at 200 kV and equipped with a detector for energy dispersive X-ray spectroscopy (EDAX) study. Samples for observation under the microscope were prepared by placing a drop of the dispersion of Cu-NPs in alcohol onto a copper grid coated with a carbon film. The optical absorption spectra were recorded using Cary 5000 UV-Vis-NIR spectrophotometer. Fourier Transform infrared (FT-IR) spectrum was recorded using Shimadzu FTIR 8400S spectrometer. The thermal analysis was carried on using TA Instruments SDT Q600 DTA-TGA.
Morphological study

The typical electron micrograph of sample S1 is presented in Figure S-1 (a). The fringes in the HRTEM (Figure. S-1(b)) are separated by 0.178 nm, which agrees with the (200) lattice spacing of f.c.c copper. The d-spacing as obtained from the selected area electron diffraction pattern (Figure. S-1(c)) further confirms the fcc structure of copper.
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Figure S-1. (a) Transmission electron micrograph, (b) high resolution transmission electron micrograph, and (c) selected area electron diffraction pattern of the sample S1.
Reaction Mechanism

The Cu2+ ions in solution forms a complex with ammonia solution, which on reducing with hydrazine hydrate forms the Cu-NPs alongwith evolution of N2 gas. The reaction is as follows:
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The evolved N2 gas offers the inert atmosphere during reduction thus preventing the oxidation of synthesized nanoparticles. For this reason the reaction is carried on in a closed bottle and does not require extra inert gas atmosphere.
Chemical analysis of surface

To study the chemical structure of the surface of the sample we performed FTIR study. As the amount of capping agent used in all the reactions were same, FTIR spectra of only S1 was recorded. The FTIR spectrum of the S1 is presented in Figure S-2. The broad hump around 3436 cm-1 corresponds to stretching vibrations of O–H bonds of adsorbed water. The absorbance band at 2921 cm-1 and 2845 cm-1 is attributed to anti-symmetric and symmetric stretching vibrations of the –CH2 bond. The peak at 1591 cm-1 and 1351 cm-1 corresponds to –CH3 anti-symmetric and symmetric bending vibrations, respectively. The above peaks are characteristics of CTAB which confirms the presence of CTAB on surface of Cu particles. 
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Figure S-2. FTIR spectrum of sample S1.

Thermal analysis
Figure S-3 shows the thermogravimetric analysis (TGA) curve of sample S2 under N2 atmosphere. The curve shows two mass losses, first around 373 K and second, within the range 467-625 K. The first mass loss is ascribed to absorbed water loss and second one is due to decomposition of the capping agent CTAB. The CTAB layer is completely decomposed around 673 K and thereafter no mass loss is observed. 
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Figure S-3. DTA-TGA curve of sample synthesized in EG solvent at room temp (S2).
Table S-1. Comparison of particle size as calculated from XRD, TEM and Optical study

	Sample Name
	Reaction medium and temperature
	Lattice const.

a (nm)
	Microstrain

(×10-4)
	Particle size (nm) from

	
	
	
	
	Rietveld analysis
	
	TEM
	Optical study

	S1
	Water, RT
	0.36097
	10
	16.14
	
	20
	15.36

	S2
	EG, RT
	0.36109
	23
	12.31
	
	10
	12.54

	S3
	EG, 283 K
	0.36115
	28
	7.35
	
	2.2
	7.0


