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                                     Abstract
Agricultural waste reuse has been gained much interest in various environmental and industrial aspects. The agricultural waste is a rich source of various nanomaterials such as nanosilica (NS), nanocarbon (NC), and nanozeolite (NZ). Through the rice planting to the final product, 20% husk was left as a by-product from the total weight, so-called rice husk (RH). The economic consideration of RH refers to the rich source of NS, NC, and NZ, where RH contents are 70–85% organic matter and inorganic residues (20–25%). Also, rice husk ash (RHA) contents are 60% silica and 10–40% carbon as well as another mineral’s composition. Therefore, there are many approached for producing and extracting NS and NC from RH and RHA using different effective physical and chemical recycling methodologies. The extracted NS from RH and RHA was successfully used for the development and production of NZ. The production of NS, NC, and NZ from RH and RHA is a potential approach for reducing the environmental effect and raising the economic values with highly effective materials in various applications. The valuable usage of NS, NC, and NZ is very high, which can be used in various industrial and environmental aspects such as electronics, ceramic, catalyst support, adsorbents, ion exchangers, water treatment, antimicrobial products, biosensing, and biomedical applications. In this chapter, the various extraction and synthesis methodologies for the controlled formation of NS, NC, and NZ from RH and RHA were reported. Besides, the potential usage and sustainable applications of these materials were successfully presented.
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	0D:
	
                    Zero-dimensional

                  
	1D:
	
                    One-dimensional

                  
	2D:
	
                    Two-dimensional

                  
	3D:
	
                    Three-dimensional

                  
	AFM:
	
                    Atomic force microscopy

                  
	Ag NPs:
	
                    Silver nanoparticles

                  
	Au NPs:
	
                    Gold nanoparticles

                  
	AWM:
	
                    Agricultural waste management

                  
	BRHA:
	
                    Black rice husk ash

                  
	CNTs:
	
                    Carbon nanotubes

                  
	CVD:
	
                    Chemical vapor deposition

                  
	DI water:
	
                    Deionized water

                  
	EDX:
	
                    Energy-dispersive X-ray spectroscopy

                  
	FTIR:
	
                    Fourier transform infrared

                  
	GO:
	
                    Graphene oxide

                  
	GQDs:
	
                    Graphene quantum dots

                  
	GR:
	
                    Graphene

                  
	HR-TEM:
	
                    High-resolution transmission electron microscopy

                  
	ICP-MS:
	
                    Inductively coupled plasma mass spectrometry

                  
	LiBs
:
	
                    Lithium-ion batteries


                  
	MP:
	
                    Magnetic particle

                  
	MWCNTs:
	
                    Multi-walled carbon nanotubes

                  
	NC:
	
                    Nanocarbon

                  
	NPs:
	
                    Nanoparticles

                  
	NS:
	
                    Nanosilica

                  
	NZ:
	
                    Nanozeolite

                  
	PAA:
	
                    Polyacrylic acid

                  
	PDMS:
	
                    Polydimethylsiloxane

                  
	QD:
	
                    Quantum dot

                  
	RH:
	
                    Rice husk

                  
	RHA:
	
                    Rice husk ash

                  
	SEM:
	
                    Scanning electron microscope

                  
	SWCNTs:
	
                    Single-walled carbon nanotubes

                  
	TEM:
	
                    Transmission electron microscopy

                  
	WRHA:
	
                    White rice husk ash

                  
	XRD:
	
                    X-ray diffraction

                  
	ZSM-5:
	
                    Zeolite Socony Mobil–5
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