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UNIT V – NANOCHEMISTRY
1) Define nanotechnology.

                         The royal society has defined nanotechnology as the design, production, characterization and applications of systems, structures and devices of nanometer size.

2) What is nanochemistry?

                The study of phenomena  and manipulation of materials at atomic, molecular and macromolecular of nano scales.
3) Name of the two effects which determine the physical properties of materials.

i) Statiscal mechanical effect

ii) Quantum mechanical effect.
4) Give any two physical properties changed when size is reduced to nanometer.

I) Opaque substances become transparent. Eg   Copper
II) Inert materials become catalysis.  Eg  platinum

5) How are the nanomaterials classified?

i) Nanomaterials in one dimensions are layers.

ii) Nanomaterials in two  dimensions are tubes.

iii) Nanomaterials in three  dimensions are particles.

6) What are nanoparticles?

              These are particles have three dimensional nanoscale.                          Eg: CaO, ZnO, CdS, BaTiO3
7) What are nanoclusters?

              Nanoclusters are the intermediate state of matter between molecules and solids. Their size is between 0.1 to 10mm

   Example: ZnO, CdS, SiO2
8) What are nanorods?

              Nanomaterials having long sticks or rod shapes with diameter in nanoscale and a length very much longer are called nanorods. Eg: ZnO

9) Mention any three uses of nanorods.

              They are used  in 

i) Display technologies

ii) Energy harvesting

iii) Light emitting device

10)   What are nano tubes?

              Nanotube has a nanometer scale tube like structure.

Eg: Carbon nanotube

11)   What are nanowires?

                 It is defined as structures that have a thickness or diameter of tens of nanometer or less
          Eg: Ni, Pt, Au, SiO2, TiO2
12)   Mention any four methods used to synthesis nanomaterials.
i) Precipition method

ii) Hydrothermal process

iii) Solvothermal process

iv) Thermolysis

13)   What is a top down process?
                   Bulk materials are broken into nanosized particles in this method.

14)   What is bottom up process?

              Nano sized materials are produced by building up of atom by atom in this process.

15)   Mention the various fields in which nanomaterials are used?

i) Electrical and electronic devices

ii) Memory devices

iii) Fuel cells

iv) Energy production

v) Definise industry

vi) Medical field

16)   What is CVD?

               CVD is Chemical Vapour Deposition. It is a process of chemically reacting a volatile compound of a material with other gases, to produce a non-volatile solid that deposits automatically on a suitable placed substrate.

17)   What is magic number

               It is the number of atoms in the clusters of critical sizes with higher stability.
18)   How are nano-particles prepared by precipitation techniques.

                Nano-particles are synthesized by the precipitation reaction between the reactants in presence of water soluble inorganic stabilizing agent.

19)    What are carbon nano-tubes.
                 Carbon nanotubes are allotropes of carbon with a nanostructure having a length-to-diameter ratio greater than 1,000,000.

20)   Mention some uses of CNTs.

1. It is used in battery technology and in industries as catalyst.

2. It is also used as light weight shielding materials for protecting electronic equipments

3. CNTs are used effectively inside the body for drug delivery

4. It is used in composites, ICs.

21)   Mention some characteristic properties of nanomaterials.

1. Nanomaterials are very strong and withstand extreme strain and tension.
2. It possesses very good electrical properties and thermal conductivity.

22)  List any four nano-materials.

1. Carbon nanotubes.

2. Nanowire

3. Qauntum dots.

4. Dendrimers.

PART-B
1) Describe the synthesis of nanomaterials precipitation and thermolysis methods.
2) Explain about the size dependent properties of nanomaterials.

3) Explain the applications of nanomaterials in various fields.

4) Write notes on properties of nanoparticles.

5) Describe the hydrothermal and electrodeposition techniques for the synthesis of nanoparticles.
6) Discuss the CVD and laser ablation techniques for the synthesis of nanoparticles.

7)  What are nano materials? Discuss the types of carbon nano tubes and their applications?

8)   How are carbon nano tubes synthesized? What are its applications?
9)   What are nano particles? Write any four methods of preparation of nanoparticles. 
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