Mr Kidman’s Classroom - SC26 - Revision mind map

Size

=1-100 nm; 1 nm = 10"° m; nanoparticles
contain many atoms

Cube relationship

Area = 6L2; volume = L3; SA:V = 6/L (inverse
length)

Subdivision

Same volume / smaller separate particles —
more exposed area

Surface atoms

Greater surface proportion can change
reactions / light interactions

Read data

Density / stiffness / strength / hardness;
hardness = toughness

Ceramics

Glass / fired clay: often hard, heat-resistant but
brittle

Polymers / metals

Polymers often insulate; metals conduct;
properties vary

Select

Bulk properties Nanoscale surfaces

Loads, temperature, environment, lifetime, cost /
disposal Catalysts

More area per mass; clumping can reduce

exposed surface

SC26 Sunscreen
Bulk and surface TiO2 / ZnO nanoparticles protect from UV;
properties of matter appear less white
including h licati
nanoparticles Other applications
Roles Catalysis / antimicrobial coatings; material /

size / coating matter

Exposure

Inhalation / ingestion / skin; risks depend on
material and form

Potential effects

Small size / high area alter interactions;
evidence needed

Uncertainty

No observed harm = proven safe; compare
exposure / toxicity data

Whole life

Bulk + surface performance; manufacture / use
/ disposal / dust controls

Fibres reinforce matrix; fibreglass / carbon fibre
combine properties

Concrete

Aggregate / cement matrix; good compression, weak
tension

Reinforcement

Steel helps resist tension; components work
together

Composites Uses / evidenge

1. Bulk properties — Composites: Complementary components give composites properties unavailable from one alone.
2. Nanoscale surfaces — Uses / evidence: High surface area can create both useful effects and exposure concerns.



