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Nanoparticles are often engineered once they are intentionally synthesised for a purpose or they'll occur 

naturally. Synthesis of nanoparticles is typically amid analysis of their properties to work out their sizes, 

morphology and other pertinent properties. to work out nanoparticle sizes, various approaches are often 

used including theoretical calculation and image sizing. Theoretical approaches for nanoparticle size 

determination involves the utilization of formulas to assist experimental analyses. These include laser light 

diffraction, dynamic light scattering, sedimentation, Coulter counting, and differential mobility analyses. 

These techniques provide no information about nanoparticle morphology. Imaging tools like scanning 

microscopy (SEM), atomic force microscopy (AFM) and transmission microscopy (TEM) are often wont to 

reveal nanoparticle morphology additionally to particle size determination.  

Recent interest in using agricultural waste particles for reinforcing polymers to supply dispersion 

strengthening composites for engineering applications has paved the way for research into particle 

synthesis using various techniques. Agricultural waste particle processing by ball -milling has been 

reported. Although, synthesis of agricultural waste nanoparticles has been accomplished, particle 

agglomeration may be a challenge. Particle agglomeration may be a physical combination of particles that 

results in integration or fusion of ultrafine particles during ball milling. It occurs when particles attain 

unstable high energy states due to their small sizes. Ultrafine particles seek energy minimization through 

fusion with each other and or with coarse particles to enhance their stability. Consequently, formation of 

particle colonies, referred to as agglomerates, occurs. Particle agglomeration leads to a relative particle 

coarsening and opposes particle refinement, which is that the purpose of ball-milling. Alternatively, the 

presence of agglomerates among synthesised agricultural waste particles creates regions of discontinuity 

within a matrix when such particles are used as a reinforcing agent in matrix for composite development. 

Furthermore, diminished mechanical properties of the resulting composites thanks to  particle 

agglomerates has been revealed in published literature reports. Therefore, there's a requirement to 

optimize ball milling parameters like charge ratios, milling duration, vial speed of rotation, size and 

nature of the milling balls to supply agricultural waste particles with few or no particle agglomerates. This 

study was focused on the use of coconut shells to extend their value via applications of the uncarbonised 

coconut shell nanoparticles (UCSnp) for composite development. an identical study may focus on other 

agricultural wastes that are abundant in various regions across the world . Particle agglomeration has a 

link with particle sizes. Agglomeration begins when some particles have reached their finest state during 

ball milling, in order that further milling causes size reduction of the coarse particles while the best 

particles joins with one another and/or coarse particles. However, to predict onset of particle 

agglomeration, knowledge of the minimum particle size (size of the best particles) is extremely important.  
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