
24 
 

A STUDY ON COMPOSITE NANOPARTICLE SYSTEMS 
*
Jyoti 

**
Dr Aloke Verma 

  Paper Received: 09.09.2022 / Paper Accepted: 27.09.2022 / Paper Published: 28.09.2022 

  Corresponding Author: Jyoti; doi:10.46360/cosmos.et.620222005 

 

 

 

 

 

 

 

 
 

Introduction 
The majority of synthesis techniques rely on 

chemical incorporation, such as the surface coating 

of a nanoparticle core with a fluorescent as well as 

photoreactive organic type dye molecule or a cross-

linked shell of an organic dye molecule. In the past, 

core as well as shell nanoparticle architectures were 

primarily created for fundamental research 

purposes, like optical tracer for diffusion 

measurements & the efficient creation of 

homogenous nanoparticle-polymer composites. 

Core as well as shell nanoparticle design recently 

has altered its emphasis to include several 

functionalities and increasingly complicated 

nanoscopic core/shell designs.  

 

Review of Literature 
Sofiah (2021) [1] A regular fluid that has been 

combined with one as well as more nano kind of 

additives that have a dimension less than 100 nm is 

called a nanofluid. The efficient heat transfer 

capabilities of nanofluids can be increased by up to 

250% compared to the base fluid, according to early 

research that showed dispersing a modest amount 

related to nano additives with base fluids. However, 

uneven thermophysical properties of created 

nanofluids have been documented from a number of 

published studies on the subject. This is because of 

a variety of factors, including production methods, 

base fluid types, and the shape of nano additives. 

This problem can be solved by choosing precise 

parameters during the formulation of nanofluids. 

The discussion of experimental studies by various 

authors, which include the stability assessment 

related with nanofluids & thermophysical 

measurement, including studies of its density, 

rheology, and thermal conductivity, can serve as a 

guide for researchers working to develop nanofluid 

systems in the future that have the best 

thermophysical properties.  

This review article offered criticism of conducting 

polymers base nanofluids, one of the non-renewable 

mineral oil alternatives, and also presented an 

outline of the impressive research development 

upon biodegradable considering vegetable oil type 

base fluid that had been made in recent years. This 

review paper's conclusion would provide an 

overview of future developments in industrial 

nanofluid systems.  

 

Mingyi (2021) [3] Al2O3-TiN binary nanoparticles 

are suspended in paraffin to create enhanced phase 

change material (NePCM) like filler regarding 

double glazing units to improve their photo-thermal 

performance. This is done due to the importance of 

the material in building energy savings and the poor 

thermal resistance of window units, as well as the 

widespread application of phase change material 

(PCM) in energy storage. The influence related to 

nanoparticles as binary NePCM upon photo-thermal 

considering performance regarding window unit, 

including the volume fraction, particle size, and 

mixing ratio of Al2O3-TiN nanoparticles, is 

investigated using a numerical modelling approach. 

The findings demonstrate that, when filler optical 

qualities are disregarded, samples' heat conductivity 

is what really affects window units. The effects of 

the Al2O3:TiN ratios are marginal, but the effects of 

the nanoparticle concentration and diameter are 

obvious in comparison. Under the same conditions, 

the sample with the volume fraction of 0.01% 

nanoparticles gives the largest energy consumption 

Δq related to 0.23 percent through comparison 

alongwith 10 percent concentration, and the sample 

with the diameter of 5 nm gives the largest Δq of 

0.73% compared with 10 nm. Consequently, the 

most suited configuration scheme as the filler for 

enhancing the photo-thermal performance of double 

glazing units is Al2O3-TiN considering binary 

NePCM alongwith one percent concentration with 5 
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nm type particle size, and 9:1 of Al2O3: TiN. 

 

Study On Composite Nanoparticle  
The polymer nanocomposites (PNCs) included 

silica nanopowder and carbon nanotube-filled epoxy 

matrices as well as silica nanoparticle-filled poly (2-

vinylpyridine) (P2VP) matrices. Using carbon 

nanotubes (CNTs) to improve adhesive joint 

performance or to support health monitoring 

measures is a growing area of research. This study 

looked into the usage of CNTs inside an epoxy glue 

for adhesive junctions between composite and steel 

materials. The study also looked at how CNT 

functionalization affected CNT dispersion, which in 

turn affected joint strength [4-5].  

 

It has been demonstrated that the diffusion of 

MWCNTs in the solution can enhance fracture 

characteristics for both steel-composite and 

composite-composite adhesive joints. It has been 

demonstrated that Mode I testing discovered no 

differences in the crack propagation behaviour and 

only a marginally significant rise in GIc owing to 

CNT reinforcing. Furthermore, Mode II test showed 

that CNT reinforcement significantly increased 

GIIc. To create hardened adhesives, various weight 

portions of MWCNTs disseminated in epoxy were 

used. The graphite fiber/epoxy composite adherends 

were joined using the reinforced adhesives. Via the 

use of single lap joint testing, their tensile stress was 

experimentally determined. They have 

demonstrated that the median compressive stress of 

the junction is increased by 45.6% by applying 5 

wt% MWCNTs to the epoxy glue.  

 

The effectiveness of using a network of carbon 

nanotubes for damage monitoring of junctions 

between adhesively bonded hybrid composites and 

metals was assessed. To do this, conductive 

networks comprising carbon nanotubes were added 

to the epoxy adhesive and composite substrate. The 

extent of damage and indeed the type of stability 

analysis of the joint were determined by measuring 

the resistance transmissions all through quasi-static 

as well as cyclic tensile loading, demonstrating that 

by selectively altering the surface transmittance of a 

reinforced substrate and/or this same adhesive offers 

a successful method for damage detection. In this 

study, the viability of incorporating cellulose 

nanocrystals into a high solid content UV-curable 

acrylic coating system to enhance its mechanical 

properties is examined (CNCs). Hexadecyl 

trimethylammonium bromide (HDTMAB), a 

cationic surfactant that is compatible with the matrix 

polymer and aids in correct dispersion, was used to 

make the CNCs hydrophobic. Modified CNCs were 

included into the coating system in two distinct 

concentrations (1 and 3wt%). The addition of CNCs 

had a favourable impact on the coatings' tensile 

strength and modulus of elasticity (MOE) [7, 12]. 

It was discovered that hardness increased as CNC 

loading in the coating increased, as assessed by the 

König pendulum & pencil methods. The 

incorporation of CNCs decreased the mass loss 

experienced during abrasion resistance tests. The 

findings of this study demonstrated that CNC is a 

perfect nanoparticle for enhancing coating systems' 

mechanical performance. The study looked at the 

mechanical properties of glass/epoxy composites 

containing woven fibres and Araldite adhesive after 

adding -alumina nanoparticles. Tensile strength & 

single lap bending stresses were determined using 

ASTM D3039 & ASTM D 5868-01 standards, 

respectively. The pressure curve for every sample 

and the experimental findings from the axial tensile 

test generally demonstrate that increasing the 

adhesive's maximum capacity for bearing load by 

0.74 weight percent boosts it by 14%. 

 

Conclusion 
The results of adding alumina nanoparticles to 

glass/epoxy composites in a variety of proportions 

(0, 0.2, 0.43, 1, 2.1, & 4.1 wt%) indicate that the 

greatest values of ultimate stress, breakdown strain, 

toughness, and Young's modulus fall within the 

range of 0.43, 1, 1, and 2.1 wt%. This is noticed, and 

using penetrating electron microscopy fractography, 

the fracture behaviour of steel-based composites and 

nanocomposite materials produced by the 

accumulative roll bonding technique is examined. In 

contrast to the composite, which failed due to 

adhesion failure as well as particle fracture 

mechanisms as well as void nucleation, growth, as 

well as coalescence in the matrix close to the 

reinforcement, nanocomposites failed due to 

adhesion failure, followed by nothingness 

nucleation as well as connecting in the matrix just 

next to the reinforcement/matrix interface. 
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