
Thermal Analysis of Silver &Graphene Nanocomposite 

Dr. Manish Upadhayay, Dept. of Chemistry 

Dr. C.V. Raman University, Bilaspur 

ABSTRACT  

Nowadays the application and utilization of the composite items are rising exponentially in 
the different designing fields because of their decent qualities on account of the extraordinary 
solidarity to the weight proportion are the urgent attributes. The reason for this 
examination/look into is to build up a prudent compound/composite material with improved 
mechanical and warm qualities. Styrene Acrylonitrile (ASN) is an efficient, straightforward 
(see through), inflexible, artificially and thermally relentless material. The steady material 
propose the arrangement with the help of Silver Nanoparticles (Ag-NP) and Graphene. The 
anticipated nanoparticle is prepared by "One Step Melt Compounding Method" of SAN, Ag-
NP and Graphene in co-turning twin screw extruder in different parcels with different weight 
parts (wt. %) of the Ag-NP and graphene in this way, and the example readiness was finished 
by the pressure demonstrating.  

Keywords:Styrene Acrylonitrile(SAN), Graphene, Silver nanoparticles(AgNP), Thermo-
gravimetric Analysis (TGA), Scanning Electron Microscopy (SEM) 

INTRODUCTION: 

The properties and uses of polymer frameworks by altering or copolymerizing with different 
polymers can be changed in accordance with an incredible degree to permit the exhibition of 
the subsequent materials to the principal benchmarks Thus, in late ages, a fascinating shot has 
been made to abuse the potential utilization of different copolymers for blending and here and 
there even the potential helpful properties of every segment to yield invalid properties. The 
attributes and uses of polymer frameworks by changing or contrasting them and different 
polymers can be fluctuated, as it were, with the goal that the presentation of the subsequent 
materials can fulfill driving guidelines. Accordingly, a fascinating endeavor is being engaged 
towards the enthusiasm of the different buildings of blending and some of the time the 
potential for the valuable properties of every part to be come to at the degree of invalid 
properties [1]–[4].  

Matter is the source of human evolution and together with humans, materials also evolved. 
Nowadays polymer is the most versatile/resourceful material as the properties & applications 
of polymer materials can be reformed to a highly wasteful range as it can be effortlessly 
modified to encounter the desired standards. One of the ways to change the polymer 
properties is by adding a strengthening material. These strengthening materials are typically 
blend/insertedto matrix to boost the mechanical & thermal properties[5]–[10].  

But now through the introduction of nanoparticles, this property boom has attainednew 
heights. These constituents have a particularly extraordinary surface area by reason of their 
small sizes and thus the interaction with the matrix is better than ever & therefore converts 
characteristics better than other conventional strengthening materials. Graphene, unique 
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sexiest atoms of carbon held in hexagonal bonds, is a high
with superior thermal & electrical conditioning. 
&chemical & biological characteristics
numerous fields such as medical, 

MATERIALS & METHOD OF THE EXPERIMENT

Materials Used: 

The proposed Nano-complex consists of: 

 Sryrene Acrylonitrile (SAN) provided by INEOS Styrolution India Ltd., Vadodara, 
Gujarat.  

 Silver Nanoparticles (AgNP) Available from Nano Research
&Jharkhand. 

 Graphene is available from Research Nano, Jamshedpur, 

MethodOperated for the Experiment:

The proposed nanocomposite design begins with the preparation of different coatings by 
applying different matrices & reinforcing materials in 

Figure 1. Batch Composition 

The proposed nanocomposite is fabricated by 
graphene. The SAN / Ag-NP / Graphene is chained into a foil chassis and then transferred to 
a subsequent extruded chip containing its devices, whose settings are as underneath:

RESULTS & DISCUSSION  

Tensile Test  

A good mechanical strength is an outstanding feature of what kind of material can be 
employed to make any product available. It is apparent in this 
nanomaterials were compatible with the SAN core materials at low concentrations 
produced strong mechanical strength but as the Graphene and AgNP loading percentage 
exceeded 2% wt. could be the starting properties as the material sounds, basically are 

sexiest atoms of carbon held in hexagonal bonds, is a high-strength nonconductive material 
electrical conditioning. Attributable to its exclusive
characteristics, silver nanoparticles are widely 

fields such as medical, &food, &health & industrial[11]–[15]. 

METHOD OF THE EXPERIMENT 

complex consists of:  

Sryrene Acrylonitrile (SAN) provided by INEOS Styrolution India Ltd., Vadodara, 

Silver Nanoparticles (AgNP) Available from Nano Research/study Lab., Jamshedpur, 

Graphene is available from Research Nano, Jamshedpur, & Jharkhand. 

for the Experiment: 

The proposed nanocomposite design begins with the preparation of different coatings by 
reinforcing materials in diverse weight scales(%). 

. Batch Composition in wt. %   Figure 2. Extruder Temperature

The proposed nanocomposite is fabricated by an assortment of layers of SAN, AgNP 
NP / Graphene is chained into a foil chassis and then transferred to 

ded chip containing its devices, whose settings are as underneath:

 

Figure 3. Tensile Strength 

A good mechanical strength is an outstanding feature of what kind of material can be 
to make any product available. It is apparent in this research/study that the 

nanomaterials were compatible with the SAN core materials at low concentrations 
produced strong mechanical strength but as the Graphene and AgNP loading percentage 

ed 2% wt. could be the starting properties as the material sounds, basically are 

strength nonconductive material 
exclusive physical, 

, silver nanoparticles are widely employed in 

Sryrene Acrylonitrile (SAN) provided by INEOS Styrolution India Ltd., Vadodara, & 

Lab., Jamshedpur, 

The proposed nanocomposite design begins with the preparation of different coatings by 
 

 

. Extruder Temperature 

layers of SAN, AgNP & 
NP / Graphene is chained into a foil chassis and then transferred to 

ded chip containing its devices, whose settings are as underneath: 

A good mechanical strength is an outstanding feature of what kind of material can be 
study that the 

nanomaterials were compatible with the SAN core materials at low concentrations & thus 
produced strong mechanical strength but as the Graphene and AgNP loading percentage 

ed 2% wt. could be the starting properties as the material sounds, basically are 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018

ISSN NO: 0975-6876

http://cikitusi.com/192



completely mature and thus excessive Nano material may cause the material to collapse 
quickly. 

Thermo-gravimetric Study/Analysis 

TGA analysis/study of the specimen/
and Ag-NP increase the thermal stability
the realitythat Graphene & Ag-NP have very high thermal stability 
in the chemical stability/solidity 
to around 4800C but as Graphene and AgNP increased, the degradation limit increased to 
around 5100C. 

Scanning Electron Microscopy

SEM study/analysis of the sample containing SAN with 5 wt
AgNP is shown in Error! Reference source not found.
SAN & not the Graphene & Ag-NP due to the size of the Graphene 
of 1-5 nanometer which is outside the resolution power of the SEM m
(JCM 6000 Plus). But one thing we can find from the 
smooth because the surface we examined is a broken fracture surface.

CONCLUSION 

The mechanical and warm tries and the SEM classification of the 
uncovered that the mechanical and warm soundness of the material is enormously expanded 
because of the synergetic impact of the Graphene and AgNP when mixed in SAN framework. 
Because of its light weight, raised quality and better wa
properties it can give antibacterial properties and EMI protecting due to AgNP and Graphene 
and therefore this Nano-composite material/substance can be utilized in gadgets and 
medicinal services industry. 

REFERENCE  

[1] W. Hu et al., “Graphene-Based Antibacterial Paper,” 2010.

[2] C. ; Huang, X. ; Qi, X. Y. Boey, and F. Y. C. Zhang, “Graphene
Chem. Soc. Rev., vol. 41, pp. 666

[3] P. Kumar, P. Huo, R. Zhang, and B. Liu, “Antibacterial Properties of Graphene
Nanomaterials,” Nanomaterials

completely mature and thus excessive Nano material may cause the material to collapse 

nalysis  

 

Figure 4. TAG of SAN 

specimen/samples reveals that with increasing loading Graphene 
NP increase the thermal stability/solidity of the nanocomposite. This is 

NP have very high thermal stability & may lead to an increase 
 of the coating. The SAN degradation rate started from 400

C but as Graphene and AgNP increased, the degradation limit increased to 

Scanning Electron Microscopy 

analysis of the sample containing SAN with 5 wt.% of Graphene and 5wt% of 
Error! Reference source not found., we see in fig. only matrix that is 

NP due to the size of the Graphene & AgNP it is in the range 
5 nanometer which is outside the resolution power of the SEM microscope we used 

(JCM 6000 Plus). But one thing we can find from the figure/image is that the surface is very 
smooth because the surface we examined is a broken fracture surface. 

The mechanical and warm tries and the SEM classification of the foreseen Nano
uncovered that the mechanical and warm soundness of the material is enormously expanded 
because of the synergetic impact of the Graphene and AgNP when mixed in SAN framework. 
Because of its light weight, raised quality and better warm properties and other significant 
properties it can give antibacterial properties and EMI protecting due to AgNP and Graphene 

composite material/substance can be utilized in gadgets and 

Based Antibacterial Paper,” 2010. 

 ; Huang, X. ; Qi, X. Y. Boey, and F. Y. C. Zhang, “Graphene-Based Composites,” 
, vol. 41, pp. 666–686, 2012. 

R. Zhang, and B. Liu, “Antibacterial Properties of Graphene
Nanomaterials, vol. 9, no. 5, p. 737, May 2019. 

completely mature and thus excessive Nano material may cause the material to collapse 

samples reveals that with increasing loading Graphene 
of the nanocomposite. This is as a result of 

may lead to an increase 
of the coating. The SAN degradation rate started from 4000C 

C but as Graphene and AgNP increased, the degradation limit increased to 

% of Graphene and 5wt% of 
only matrix that is 

AgNP it is in the range 
icroscope we used 

image is that the surface is very 

foreseen Nano-composite 
uncovered that the mechanical and warm soundness of the material is enormously expanded 
because of the synergetic impact of the Graphene and AgNP when mixed in SAN framework. 

rm properties and other significant 
properties it can give antibacterial properties and EMI protecting due to AgNP and Graphene 

composite material/substance can be utilized in gadgets and 

Based Composites,” 

R. Zhang, and B. Liu, “Antibacterial Properties of Graphene-Based 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018

ISSN NO: 0975-6876

http://cikitusi.com/193



[4] M. Moritz and M. Geszke-Moritz, “The newest achievements in synthesis, 
immobilization and practical applications of antibacterial nanoparticles,” Chem. Eng. 
J., vol. 228, pp. 596–613, Jul. 2013. 

[5] “Current Topics in Nutraceutical Research.” 

[6] L. Shi, J. Liu, J. Yang, L. Cai, L. Shi, and H. Qiu, “Langmuir-Blodgett assembly of 
transparent graphene oxide-silver microwire hybrid films with an antibacterial 
property,” New Carbon Mater., vol. 32, no. 4, pp. 344–351, Aug. 2017. 

[7] S. Liu, “ANXA5 Enhances Malignancy of Murine Hepatocarcinoma Hca-P Cells 
&amp;lt;i&amp;gt;via&amp;lt;/i&amp;gt; ERK Activation and E-cadherin 
Suppression,” Am. J. Life Sci., vol. 7, no. 1, p. 31, 2019. 

[8] T. Cheng-an, Z. Hao, W. Fang, Z. Hui, Z. Xiaorong, and W. Jianfang, “Mechanical 
Properties of Graphene Oxide/Polyvinyl Alcohol Composite Film,” Polym. Polym. 
Compos., vol. 25, no. 1, pp. 11–16, Jan. 2017. 

[9] B. Das, K. Eswar Prasad, U. Ramamurty, and C. N. R. Rao, “Nano-indentation studies 
on polymer matrix composites reinforced by few-layer graphene,” Nanotechnology, 
vol. 20, no. 12, p. 125705, Mar. 2009. 

[10] U. Khan, P. May, H. Porwal, K. Nawaz, and J. N. Coleman, “Improved Adhesive 
Strength and Toughness of Polyvinyl Acetate Glue on Addition of Small Quantities of 
Graphene,” ACS Appl. Mater. Interfaces, vol. 5, no. 4, pp. 1423–1428, Feb. 2013. 

[11] K. Nawaz, M. Ayub, N. Ul-Haq, M. B. Khan, M. B. Khan Niazi, and A. Hussain, “The 
effect of large area graphene oxide (LAGO) nanosheets on the mechanical properties 
of polyvinyl alcohol,” J. Polym. Eng., vol. 36, no. 4, pp. 399–405, Jan. 2016. 

[12] T. Ramanathan et al., “Functionalized graphene sheets for polymer nanocomposites,” 
Nat. Nanotechnol., vol. 3, no. 6, pp. 327–331, Jun. 2008. 

[13] L. Yang et al., “A high throughput method for preparation of highly conductive 
functionalized graphene and conductive polymer nanocomposites,” RSC Adv., vol. 2, 
no. 6, p. 2208, Feb. 2012. 

[14] M. Abbas, N. Naeem, H. Iftikhar, and U. Latif, “Synthesis, Characterization and 
Antimicrobial Properties of Silver Nanocomposites,” in Silver Nanoparticles - 
Fabrication, Characterization and Applications, InTech, 2018. 

[15] M. Cobos, M. J. Fernández, and M. D. Fernández, “Graphene Based Poly(Vinyl 
Alcohol) Nanocomposites Prepared by In Situ Green Reduction of Graphene Oxide by 
Ascorbic Acid: Influence of Graphene Content and Glycerol Plasticizer on 
Properties.,” Nanomater. (Basel, Switzerland), vol. 8, no. 12, Dec. 2018. 

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 5, Issue 8, August 2018

ISSN NO: 0975-6876

http://cikitusi.com/194


