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KINETIC THEORY: states: all particles are in motion. The attractive force is always the same in a substance; as a substance changes from solid to liquid the kinetic energy of the particle over comes the attractive force to allow more movement than just vibrating in place

SOLIDS: 
high density:  

particles are close together



fixed shape:  

little empty space



definite volume: 

little empty space



resist compression: 
little empty space



low rates of diffusion: 
very little particle movement

CRYSTALLINE SOLIDS: have 3-dimensional patterns, distinct edges, & sharp angles; examples: water & ionic compounds; be familiar with its warming curve

AMORPHOUS SOLIDS: no preferred shape; be familiar with its warming curve; example: glass, plastics, asphalt, paraffin wax, cheese

HEAT OF FUSION: amount of heat energy added to a solid at its melting point to make it a liquid at the same temperature. 80 cal/g for H2O
SUBLIMATION: direct change in state from a solid to a gas

DEPOSITON: direct change in state from a gas to a solid
CRYSTAL LATTICE: crystals’ 3-dimensional pattern; 7 basic classes & 14 lattices. It depends on the number of particles, their relative sizes, & their electrical nature
7 BASIC CRYSTAL CLASSES:

     1. CUBIC: all angles 90°; all lengths equal; NaCl, PbS
     2. TETRAGONAL: all angles 90°; one length different; NiSO4•6H2O
     3. ORTHORHOMBIC: all angles 90°; all lengths different; S8, argonite
     4. MONOCLINIC: only 2 angles 90°; all lengths different; S8, Cu(C2H3O2)2•H2O
     5. TRICLINIC: all angles not 90°; all lengths different; CuSO4 • 5H2O
     6. HEXAGONAL: one angle equals 120°; one length different; quartz-SiO2 
     7. RHOMBOHEDRAL: all angles not 90°; all lengths equal; calcite
UNIT CELL: smallest unit of a crystal that can be used as a building block; for NaCl there would be 4 Na+ ions and 4 Cl- ions in a unit cell that would be 5.6 Å long 

ANGSTROM (Å): = 1 X 10-10 m  or  1 ten billionth of a meter
POLYMORPHOUS: substances that can form more than one type of crystal lattice

ALLOTROPIC: describes polymorphous elements; sulfur is allotropic

ALLOTROPES: different forms of allotropic elements; solid sulfur has three allotropes

LATTICE ENERGY:  energy released when gaseous particles form crystals

LIQUIDS:

SURFACE TENSION: apparent skin on the surface of a liquid; it is caused by the unbalanced attractive forces at the surface of a liquid; it allows insects and paper clips (large surface area to mass) to float; causes the shape of water drops

COHESION: attraction of like atoms for each other; force of surface tension 

MENISCUS: upward curve of water in a (glass) test tube; caused by the waters attraction for the glass

ADHESION: attraction of different atoms for each other; causes meniscuses of water on glass

CAPILLARY RISE: when water rises up a narrow capillary tube

VISCOSITY: (thickness or gumminess) a liquid’s ability to resist flowing; high viscosity is thicker. How does temperature affect it?

EVAPORATION: when molecules escape from the surface of a liquid; cooling process

HEAT OF VAPORIZATION: amount of heat required to convert a given quantity of a liquid at its boiling point to its vapor at the same temperature. 540 cal/g for H2O

VAPOR PRESSURE: number of molecules that evaporate

BOILING: rapid state change between the liquid and the gaseous state

BOILING POINT: temperature when the vapor pressure of a liquid equals the air pressure above it. Water at Mt Everest (29,000 ft and 236 mmHg) boils at 70˚C. Water in a pressure cooker (1520 mmHg) boils at 120˚C

CONDENSATION:  physical change from the gaseous state to the liquid state

HEAT OF CONDENSATION: the amount of heat that must be removed from a vapor to condense it. (-540 cal/g for H2O)  





      Liquid         +     Heat     ---->         Vapor





1 mole H2O (l)  +  9.73 kcal ---->    1 mole H2O (g)

DISTILLATION: separating a mixture by evaporating its components at their boiling points and then condensing and collecting the vapors

CRITICAL TEMPERATURE: highest temperature at which a gas can be liquefied; for water it is 647K or 374°C

CRITICAL PRESSURE: pressure that is required to liquefy a gas at its critical temperature; for water 218 atm

CRYOGENICS: science of the super cold (-150˚C and below) (Liquid N2 -196°C)

SPECIFIC HEAT: amount of heat required to raise 1 gram of a substance 1˚C; 1 cal/g°C for H2O

