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Abstract

Graphene nanosheets has been synthesized by Hummers method and microwave synthesis method.
Ammonium hydroxide and plant extract are used in comparison to reduce the graphene oxide in
Hummers method. Graphene oxide (GO) and graphene sheets are incorporated with copper oxide
(CuQ) nanoparticles for the application of photo-catalysis. Study on photo-catalytic activity of as-
synthesized nanocomposites including the photo-degradation of methylene blue (MB) under UV
light irradiation. To analyze the synthesized graphene nanosheets X-ray diffraction spectroscopy,
scanning electron microscopy, energy dispersive x- ray spectroscopy and Fourier transform infra-
red spectroscopy are used. XRD results of prepared graphene samples revealed that graphene
prepare by ammonia has nearly the same reduction level as that prepared by plant extract. Peak
intensity graphene prepared by ammonia is greater with (002) plane at 28 = 25.77° than graphene
prepared by plant extract at same angle and with the same plane indicatiﬁg that graphene prepared
by plant extract is more amorphous than graphene prepared by ammonia. SEM results obtained
from synthesized sample showed that graphene nanosheets has ultra-thin layered, crumpled and
wrinkled morphology. Graphene sheets are more transparent than graphene oxide sheets. FTIR
spectroscopy confirmed the oxidation and reduction processes during synthesis. The as-
synthesized CuO/ graphene nanocomposite exhibits the better photo-catalytic performance for the

degradation of methylene blue than pur¢ CuQ nanoparticles.
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CHAPTER 2 o Literature Review
W

Hummers method and Copper sulfide /reduced graphene oxide nanocomposites were synthesized
by hydrothermal method. Morphological and structural properties were characterized XRD, SEM,
TEM and electro-catalytic performances were studied by cyclic voltammetry and arnperometry.
The results showed thiat aggregations in graphene nanosheets were reduced after its modifications
with copper sulfate. Electrochemical characterization indicated that composites give excellent
electro-catalytic performances towards the detection of hoth hydrogen per oxide and hydrazine.
The sensor exhibited good reproducibility, selectivity, fast response, good stability and high
sensitivity in the case of both analytes.

Rong, X, ef al, [84] prepared the TiOz/graphene nanocomposites as a photo-catalyst under the
visible light illumination. Graphene oxide was synthesized from natural graphite by Hummers
method and TiOz/graphene hybrids were prepared by hydrothermal method. Structure,
morphology and chemical composition was explained by XRD, SEM, TEM, FTIR, ED)&, XPS,
SEAD and Raman spectroscopy. XPS results revealed that TiO: in;tc';racts_iﬁ‘wi‘th‘ graphene.
TiOz/graphene nanocomposites were used for degradation of methylene blue (MB) in the presence
of v151b1e hght As—prcpared comp051tcs with 20% graphenc oxide contents exhlblted the excellent
photo catalytlc response by giving the 98.8% degradation of MB in 100 min. ngh photo catalytic
performance was obtamed by increasing the amount of graphene. The reason is that, band gap
reduces with the i increase in graphene contents For which graphene slow down the rccombmatron
rate of electron and hole, enhanced the charge transfer rate of electrons, and also increase surface-
adsorption of MB molecules through n-—n interactions. Thus TiOz/graphene photo-catalyst is a
prom'ising material for treatment of industrial effluents waste water that contains MB,

Zhou, X, et al, [85] first time prepared the reduced graphene oxide (RGO)/cepper phthalocyanine
(CuPc) hybrid material and studied its sensing properties towards NH;. Firsily graphene oxide was
prepared by modified ‘Hr‘lmmers method and‘ RGO/CuPc hybrid was sﬁthesized by using
hydrazine as reducing agent in the presence ‘of CuPc. Synthesized nybrid rnaterial was
characterized FTIR TEM SEM, XPS, Raman and UV-vis spectroscopy. In results red shifted
UV-vis peaks bmdmg energy shift in XPS, and G band shift in Raman spectroscopy detenmned
the n-n stacking 1nteract10ns between reduced graphene oxrde and copper phthalocyanme and also
electron transfcr interaction from copper phthalocyanme to the reduced graphene oxide. As-
prepared hybrid based sensor showed much higher sensitivity towards NH; and recovery time was

10 times faster than the sensor bascd on reduced graphene oxide alone. During the sensing process,
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CHAPTER No.4

RESULTS AND DISCUSSION
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Figure 4.5 (b): Energy dispersive spectroscopy spectrum of GA.
Table 4.1 (b) Chemical compositional analysis of GA.
Element Weight% Atomic%
CK 90.64 94.89
OK 9.36 5.1
Total 100.00 100.00
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