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States of Matter and properties of matter 

States of Matter 

• Matter exists in different states or phases, primarily based on the arrangement and movement 
of its particles.   

The primary states of matter are:  
1. Solid: 

➢ Characteristics: Fixed shape and volume, particles are tightly packed in a regular 
pattern. 

➢ Particle Movement: Particles vibrate in place but do not move freely. 

➢ Examples: Ice, wood, metal. 

2. Liquid: 

➢ Characteristics: Fixed volume but takes the shape of its container, particles are close 
but can move past each other. 

➢ Particle Movement: Particles slide over one another, allowing the liquid to flow. 

➢ Examples: Water, oil, mercury. 

3. Gas: 

➢ Characteristics: No fixed shape or volume, particles are far apart and move freely. 

➢ Particle Movement: Particles move rapidly in all directions. 

➢ Examples: Oxygen, carbon dioxide, nitrogen. 

 

Properties of Matter 

• Properties of matter describe its characteristics and behaviors under different conditions.   

These can be broadly categorized into physical and chemical properties. 

1. Physical Properties:  

➢ Observable without changing substance identity. 

➢ Density: Mass per unit volume (e.g., water is 1 g/cm³) 

➢ Color: Visual appearance (e.g., gold is yellow) 

➢ Melting Point: Temperature at which solid becomes liquid (e.g., ice melts at 0°C) 

➢ Boiling Point: Temperature at which liquid becomes gas (e.g., water boils at 100°C) 

➢ Solubility: Ability to dissolve (e.g., salt in water) 
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2. Chemical Properties:  

➢ Describe a substance's ability to change into different substances. 

➢ Reactivity: How readily a substance reacts (e.g., sodium with water) 

➢ Flammability: Ability to burn (e.g., gasoline) 

➢ Oxidation States: Degree of oxidation (e.g., iron +2 or +3) 

➢ Acidity/Basicity: Measure of proton donation/acceptance (e.g., HCl is acidic) 

➢ Toxicity: Potential to cause harm (e.g., arsenic) 

 

Changes in the State of Matter 

• Changes in the state of matter occur when energy is added to or removed from a substance, 
causing its particles to rearrange and transition between solid, liquid, and gas phases.   

These transitions include: 

1. Melting:  

➢ Solid to liquid. 

➢ Occurs when a solid absorbs heat, causing its particles to vibrate more until they break 
free from their fixed positions. 

➢ Example: Ice melting into water. 

2. Freezing:  

➢ Liquid to solid. 

➢ Happens when a liquid loses heat, causing particles to slow down and settle into fixed 
positions. 

➢ Example: Water freezing into ice. 

3. Vaporization:  

➢ Liquid to gas. 

➢ Occurs in two forms: evaporation (surface molecules gain enough energy to become 
gas) and boiling (entire liquid reaches boiling point). 

➢ Example: Water boiling into steam. 

4. Condensation:  

➢ Gas to liquid. 

➢ Gas particles lose energy, slow down, and form a liquid. 

➢ Example: Steam condensing into water droplets. 

5. Sublimation:  
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➢ Solid to gas without becoming a liquid. 

➢ Example: Dry ice (solid CO₂) turning directly into gas. 

6. Deposition:  

➢ Gas to solid without becoming a liquid. 

➢ Example: Frost forming on a cold surface. 

 

Latent Heats 

Definition: 

• Latent heat is the amount of heat absorbed or released by a substance during a phase change 
without altering its temperature. 

Phase Changes Involved: 

• Fusion (Melting): Solid to liquid. 

• Vaporization (Boiling/Evaporation): Liquid to gas. 

• Sublimation: Solid to gas directly. 

• Condensation: Gas to liquid. 

• Solidification (Freezing): Liquid to solid. 

• Deposition: Gas to solid. 

Types of Latent Heat: 

1. Latent Heat of Fusion: Heat required to change a substance from solid to liquid or vice versa. 

2. Latent Heat of Vaporization: Heat required to change a substance from liquid to gas or vice 
versa. 

3. Latent Heat of Sublimation: Heat required to change a substance from solid directly to gas. 

Importance: 

1. Climate and Weather: Latent heat plays a crucial role in atmospheric processes, such as the 
formation of clouds and precipitation. 

2. Engineering: Used in designing heating and cooling systems, such as heat pumps and 
refrigeration. 

3. Everyday Life: Explains phenomena like sweating for cooling and the melting of ice. 

Example: 

• When ice melts to water, it absorbs heat from the surroundings without a temperature change 
until all the ice has melted. This absorbed heat is the latent heat of fusion. 
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