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Currently development of cost efficient and eco-friendly method of nanoparticles 
synthesis have become fascinating area of research. For centuries Gold nanoparticles 
have been considered as a precious metal due to its versatile surface chemistry and 
body benign nature thereby extending their biomedical applications. Here we report 
green method for the synthesis of highly stabilized Gold nanometre scale particles 
using aqueous leaf extract of Neolamarckiacadamba. The green synthesized gold 
nanoparticles have been characterized using UV-Visible spectroscopy, XRD and 
TEM techniques.These nanoparticles have been used as efficient photocatalysts to 
increase formation of OH. radicals from UV-photolysis of H2O2 in the reaction of  
Terepthalic acid. 
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Introduction: Nanotechnology is evolving as a subject of extreme importance due to 
their potential applications in industries, biomedical diagnostics and electronics[1-4]. 
Size tunablesynthesis of metal nanoparticles using biological systems has grabbed 
remarkable attention due to their distinct optical, chemical, photo electrochemical and 
electronic properties from those of bulk material[5-8].There are array of physical and 
chemical methods for synthesis of nanoparticles of various size and shapes [9-11]. 
But these methods demand expensive instruments and results in release of toxic 
chemicals. Biosynthesis may provide better alternative to these methods as they are 
more facile, eco-friendly and results in more monodispersednanoparticles. Another 
reason for selecting plant for Biosynthesis is because they comprises reducing agents 
such as Citric acid, Ascorbic acids, flavonoids, reductases and dehydrogenases that 
may playan significant role in biosynthesis of metal nano particles [12].Also the 
nanoparticles of required size can be synthesized by controlling parameters such as 
pH, temperature, substrate concentration and exposure time tosubstrate [13]. 

In the present study we used leaf extracts to synthesize highly stabilized gold 
nanoparticles and could obtain synthesis rate comparable to those of chemical 
methods. These synthesized nps were then studied as effective catalysts in UV-
photolysis of H2O2 using Terephthalic acid as fluorescent probe. 

Material and methods:Chloroauric acid (HAuCl4, 99.9% MERCK), Terephthalic 
acid (C6H4.2COOH, MERCK), Sodium hydroxide (NaOH, MERCK) and 30% 
Hydrogen Peroxide (H2O2, MERCK) were used. All chemicals were used as such 
without further purification. All the solutions were prepared using milli-Q water 
during the synthesis. All apparatus were washed by aqua regia, rinsed, dried in hot air 
oven and then used. 

Preparation of broth: Neolamarckiacadamba leaves were collected from 
Neolamarckiacadamba tree. The leaves were washed with ultrapure water and cut into 
pieces. Then the leaf extracts were prepared by heating 60g pieces of leaves dispersed 
in 309 ml ultrapure water for 5 minutes in Erlenmeyer flask using water bath at 100oc. 
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The broth was first cooled to room temperature and filtered through four fold muslin 
cloth to obtain clear filtrate of the extracts. 

Synthesis of Gold nanoparticles (AukLNps):Biosynthesis of Gold nanoparticles 
using leaf broth was carried out by measuring 6.5ml of broth added to reaction 
mixture containing 85ml HAuCl4 (1x10-3M) solution. The particles formed from leaf 
(AukL) broth were collected by centrifugation at 5000 rpm for 15mins, followed by 
decanting of the supernatant and washing of the pellets with deionized water. The 
pellets were stored for further characterisation and possible applications. 

Characterization of AuNps: 

UV-VIS Spectra analysis:The bioreduction of Au+3 to Auo was monitored by 
measuring the UV-Vis spectrum of reaction medium after adding small aliquot of the 
sample into ultrapure water. UV-Vis spectral analysis was done by using UV-VIS 
spectrophotometer UV- 1800(Shimadzu). 

TEM analysis of Gold nanoparticles: Transmission electron microscopy (TEM) 
analysis was performed on selected samples in order to investigate size and 
morphology of nanoparticles. A drop of nanoparticle colloidal solution was loaded on 
carbon coated copper grids and allowing water to evaporate inside a vacuum dryer. 
The grid containing Gold nanoparticles was scanned by a Transmission Electron 
Microscope (Philips model CM200) operated at an accelerating voltage at 200 Kv. 

XRD analysis:  The  Gold nanoparticle solution was centrifuged at 5000 rpm for 15 
mins .The pellet was washed three times with 20 ml of de-ionized water. The dried 
mixture of Gold nanoparticles was collected for the determination of the structural 
properties and crystalline phases of Gold nanoparticles by using X-ray diffractometer 
(XRD-6000 Shimadzu) operated at a voltage of 40 kv and a current of 30 mA with Cu 
Kα radiation 

Catalytic activity of Gold nanoparticles:The catalytic activity of AukLNps was 
studied in a standard quartz cuvette positioned 8 inches from a light source (200W 
Halogen lamp) and by adding 300µl (1mM) aqueous Terepthalic acid solution to 80µl 
(30% H2O2) solution. Then 20µl aqueous suspension of Gold nps was introduced into 
cuvette and time dependant fluorescence spectra were recorded after discrete 10 sec. 
in the range (426-550nm) starting from 0 sec. up to 50 sec. The reaction was 
monitored by Spectrofluorophotometer (FP-8300) with and without AuNps and is 
represented graphically.The catalytic activity was also examined by varying the 
AuklNps concentrations (20 µl, 30µl and 40µl).                                

Result and Discussion:  

UV visible spectroscopy:UV visible spectroscopy inspects indirectly bio-reduction of 
AuNps from aqueous HAuCl4 solution. The AuNps revealed two absorbance bands 
peaking at 551 nm (Transverse) and 972nm (Longitudinal) characteristic of AuNps as 
shown in fig.1. 
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Figure 1.Uv-Visible absorption spectra of AukLnanoparticles synthesized from 
Neolamarckiacadamba leaf extract. 

TEM Analysis:From TEM micrograps of synthesized AuNps it is clear most of the 
particles are identical in shape having triangular nature (truncated) which allows 
better surface area assuring effective catalytic property. However, the peak at 551nm 
is characteristic of spherical gold nanoparticles which indicate the presence of some 
spherical nps along with nanotriangles. 

 

Figure 2.TEM images of the Synthesized AukLnanoparticles. 

XRD:X-ray diffraction was used to approve the crystalline nature of particles. XRD 
patterns of derived AuNps (Fig.3) shows four intense peaks ranging from 200to 800. A 
comparison of this spectrum with the standard confirmed that AuNps formed were in 
the form of face centred cubic nano crystals with 2Ɵ values of 38.390, 44.560, 64.740, 
and 77.670. The lattice plane value was observed at�111�, �200�, �220�and �311� for 
unit cell of Gold[14]. 

 

Figure 3.  XRD patterns of AgkLnanoparticles synthesized from Leaf extract. 
Catalytic activity AukL nanoparticles: 
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Terephthalic acid [TA] is used as a 
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[15]. In this photolysis 
OH.forming2-hydroxy terepthalic acid
under UV irradiation 
photochemical and photo catalytic 
increased after addition of incr
respectively. This increase in fluorescence intensity with increased AuNp 
concentration is due to increased production of OH
role of nanoparticles in catalyzing the UV 
reaction is given below

 

Figure 4Fluorescent intensity of TAOH measured at 426 nm  with 1 mM TA and 
30% H2O2 withdifferent con

µM and (D) 10.02

Conclusion:An economical and simple method for 
nanoparticles was reported. No complex instrumentation and solvent is involved in 
this study. Further these nanoparticles were applied as efficient photocatalyats
photochemical reaction of Terepthalic acid.
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nanoparticles was reported. No complex instrumentation and solvent is involved in 
this study. Further these nanoparticles were applied as efficient photocatalyats
photochemical reaction of Terepthalic acid. 
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