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PREPARATION OF METAL DOPED - rGO

NANOPARTICLE AND ITS APPLICATION

1. INTRODUCTION :-

Graphite oxide is a compound of carbon, oxygen, and hydrogen in variable ratios, obtained

by treating graphite with strong oxidising agent. The maximally oxidized bulk product is a

yellow solid with C: O ratio between 2.1 and 2.9, that retains the layer structure of graphite

but with a much larger and irregular spacing. The
bulk material disperses in basic solutions to yield
monomolecular sheets, known as graphene oxide
by analogy to graphene, the single-layer form of
graphite. Graphene oxide sheets have been used to
prepare a strong paper-like materials, membranes,
thin films, composite materials. The graphene

obtained by reduction of graphene oxide.

Graphene oxide

Graphene and its derivatives, as one of the hottest research topics in recent years,

have been applied in various fields such as nanoelectronics, energy storage, material science,

and biotechnology due to their unique physical and chemical properties. Recently, various

RGO/metal nanoparticle (MNP) hybrids have been synthesized and developed rapidly. The

RGO/MNP hybrid nanomaterials have unique optical, chemical, electrical, and catalytic

properties and present excellent performance when they are utilized for distinctive

bioapplications. rGO have an extermly high surface area; therefore, these materials are

considered for usage as electrode materials in batteries and double layer capacitor. By the

Hummer’s method obtained reduced graphene oxide. The obtained rGO further reaction with




Ticl4 and get Ti-np-rGO . this metal doped rGO can be used to produce bio-hydrogen gas and

can be produced di,tri,and tetra arylethylene followed by Mcmurry reaction .

Metal doped rGO has ability to store hydrogen may, in future,prove very useful
for the storage of hydrogen fuel in hybrid cars. Nanocomposite of GO/rGO can also be used

for higher capacity energy storagein lithium batteries.

The metal rGO provides benefits like enhanced peroxide like catalytic activity ,
high surface, electrical con ductivity,thermal stability& optical property .These properties
make it a better platform for sensing environmental pollutants,and metabolites inducing

biologically important analytes with high specificity and selectivity.

2. PLANE OF THE WORK :-
A. PRESENT WORK :-

» In this project we are trying to explain that the preparation of metal doped — rGO
nanoparticle and its application.

» In this regard we were prepared graphene oxide then produced Ti metal doped —rGO
nanoparticle, which will help the scientists for satisfactory chemical manufacture. It
will provide more sustainable alternative pathway as catalyst can be easily complete

organic synthesis.




« PREPARATION OF GRAPHENE OXIDE (GO) :-

Graphene Oxide(GO) was prepared from graphite powder, by using Hummer’s method. At
first, 2gm of graphite powder and 0.5gm sodium nitrate were mixed together followed by the
addition of 50ml conc. Sulphuric acid under stirring condition. After 1hour ,3gm KMnO4 was
added gradually to above the solution while keeping the temperature less than 20°c to prevent
overheating and explosion. The mixture was stirred at 35°c for 2h and resulting solution was
diluted by adding 50ml of water under vigorous stirring. To ensure the completion of reaction
with KMnOyg, the suspension was further treated with 30% hydrogen peroxide solution (5ml).
The resulting mixture was washed with HCI and water respectively, followed filtration and

drying, graphene oxide was thus prepared.
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The structural configuration of Graphene oxide.

» G.0. prepared in our laboratory :-

Graphite Oxide Graphene Oxide




e PREPARATION OF METAL (Ti) DOPED — RGO :-

In the typical experiment, 40 mg graphene oxide was added to a 20 ml of dry THF

solution in a 100 ml round bottom flask. Then the flask was airtight by a guard tube.

Then the GO solution was dissolved by the help of sonicator machine with in 30

minutes. After the process, 260 mg of pure Zn was added and shaked well , then 1 ml of

Ticld solution was added to mixture carefully and started magnetic stirring for 10

hours. After that, the mixture was transferred to a suction flask followed by a vacuum

pump . After that, the dried mixture was collected to the filter paper.

s CHEMICAL REACTION :-

Pure Zn dust, Ticl4

GO > Ti-NP-rGO

Dry THF

» PROCEDURE :-

Step1:
COLLECTION

Step 2:
SONICATION

Step 3:
STIRRING

Step 4:
FILTRATION

(Ina RB flask) * Air tight * GO solution o The * Finally
40mg G.0 + the RB with +260ml mixture the yield
20ml dry guard tube. pure Zn + was filtered was send
THE * GO soln. 1ml Ticl4 + by the for
was magnetic vaccum testing.
dissolved. bar. pump.
Vi A / \

Step 5:
TESTING
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e EXPERIMENT :-

SOME IMPORTANT SPECTROSCOPIC DATA OFG.O. :-

Fig.-1: SEM OF G.O.
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Fig.2: IR OF G.O.
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Fig.-5: XRD OF G.O. & GRAPHITE

B. APPLICATION OF THE NANOMATERIALS :-

Ti-doped rGo is used for the McMurry reaction of bromoaldehyde prepared in our laboratory.

Characterization of the product is under process.
o Br

PBr;, DMF CHO
CHCl3, rt, 12 hrs O‘
@] Br
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@] Br
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Scheme:- Synthesis of Bromoaldehyde and McMurry Reaction.




3. CONCLUSION :-

The Ti doped — rGO nanoparticle will provide more sustainable alternative pathway as
catalyst can be easily separated from the reaction mixture on most routes and can be recycled

and reused without apparent loss of activity making it economic.

Considering the practical ability of graphene-based catalyst in various fields of science and
technology and the sustainability of their use compared to metal-based catalysed in organic
synthesis, it is easy to predict that the area will grow extensively in the years to come; and
further research is needed to identify an optimized catalysis in various organic
transformations and to develop an environmentally friendly , energy-efficient and cost-

effective method for graphene-based nanocomposites synthesis.




4, REFERENCE :-

1. Ozra Mohammadi, Mohsen Golestanzadeh and Majid Abdouss New J. Chem., 2017, 41,
11471—11497.

2. Debabrata Moitra, Barun Kumar Ghosh, Madhurya Chandel and Narendra Nath Ghosh J.
Name., 2012, 00, 1-3.

3. Cancan Huang, Hua Bai, Chun Li and Gaoguan Shi Chem. Commun., 2011, 47, 4962—
4964.

4. Eduardo Rodrigo, Beatriz Garc1 Alcubilla, Raquel Sainz, J. L. Garci’a Fierro, Rafael
Ferritto and M. Bele’'n Cid Chem. Commun., 2014, 50, 6270—6273.

5. Honggqi Sun, Shizhen Liu, Guanliang Zhou, Ha Ming Ang, Moses O Tade, and Shaobin
Wang' | ACS Appl. Mater. Interfaces 2012, 4, 5466—5471.

6. Tao Wu,Xingrui Wang,Haixia Qiu,Jianping Gao, Wei Wang and Yu Liu | J. Mater.
Chem., 2012, 22, 4772-4779.

7. Siegfried Eigler, Christoph Dotzer, Andreas Hirsch, Michael Enzelberger and Paul Muller |
Chem. Mater. 2012, 24, 1276—1282.

8. Youngmin Kim, Surajit Some and Hyoyoung lee | Chem. Commun., 2013,49, 5702-
5704.

9. Kang-Qiang Lu, Yue-Hua Li, Zi-Rong Tang, and Yi-Jun Xu | ACS Mater, AU 2021,1,37-
54.

10. Siyavash Kazemi Movahed, Mahsa Fakharian, Minoo Dabiri and Ayoob Bazgir| RSC
Adv., 2014, 4, 5243-5247.

11.Saeed Khodabakhshi, Bahador Karami, Khalil Eskandari, S. Jafar Hoseinia
Alimorad Rashidi | RSC Adv., 2014, 4, 17891-17895.

12. Babli Roy, Sujit Ghosh, Pranab Ghosh, Basudeb Basu | Tetrahedron Letters 2015.

13.Shun-ichi Yamamoto,Hiroshi Kinoshita, Hideki Hashimotob and Yuta Nishina |
Nanoscale, 2014, 6, 6501-6505.

14. Parisa Fakhri, Mahmoud Nasrollahzadehand , Babak Jaleh | RSC Adv., 2014, 4, 48691—
48697.

15. Siimeyra Diyarbakar, Hasan Can, and Onder Metin | ACS Appl. Mater. Interfaces, Just
Accepted Manuscript * Publication Date (Web): 16 Jan 2015.

16. Stanislav Presolski and Martin Pumera | Angew. Chem. Int. Ed. 2018, 57, 16713 —
16715.

17. Ningzhao Shang, Cheng Feng, Haiyan Zhang, Shutao Gao, Ranxiao Tang, Chun Wang ,
Zhi Wang | Catalysis Communications 40 (2013) 111-115.

18. Wen-Che Hou and Yi-Sheng Wang | ACS Sustainable Chem. Eng. 2017, 5, 2994—3001.



https://pubs.rsc.org/en/results?searchtext=Author%3AYoungmin%20Kim
https://pubs.rsc.org/en/results?searchtext=Author%3ASurajit%20Some

