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1. General Information

e Symbol: S

e Atomic Number: 16

e Atomic Mass: 32.06 u

» Group: 16 (Chalcogens)

 Period: 3

 Block: p-block

» Electron Configuration: 1s? 2s2 2p® 3s? 3p*
» Valence Electrons: 6

» Phase at Room Temperature: Solid




2. Isotopes of Sulfur

Isotope Protons Neutrons Abundance

328
33S
34S
368

16
16
16
16

16
17
18
20

95.02%
0.75%
4.21%
0.02%

3. Physical Properties

4. Chemical Properties

 Color: Pale yellow

Notes
Most abundant.
Stable, trace amounts.
Stable.
Least abundant.

e Odor: Odorless (sulfur compounds can have a rotten egg smell)

e Density: 2.07 g/cm3
e Melting Point: 115.2°C
« Boiling Point: 444.6°C
 State at STP: Solid

e Forms: Crystalline (orthorhombic) and amorphous.

* Reactive Non-Metal:

o Combines with metals to form sulfides (FeS, CuS).
o Reacts with oxygen to form sulfur dioxide (SOz).

e Multiple Allotropes: Ss (most stable), Sz (vapor).
» Forms Covalent Bonds - Common in organic compounds and proteins.

Reaction with Oxygen (Combustion):

S + 02 - S0

Reaction with Metals:

(Sulfur Dioxide)

Fe + S - FeS (Iron Sulfide)



5. Occurrence and Abundance

e 10th most abundant element in Earth’s crust.
e Found in:
o Volcanoes and hot springs (native sulfur).
o Minerals: Pyrite (FeSz), gypsum (CaSO4-2H20).
o Seawater: Sulfates (SO0427).
o Biological Systems: Amino acids (cysteine, methionine).

6. Industrial Production of Sulfur

e Frasch Process:
o Superheated water melts sulfur underground for extraction.
» Recovered from Fossil Fuels:
o Sulfur Recovery Units (SRU) remove sulfur from natural gas and petroleum.

7. Uses of Sulfur

Application Description
Fertilizers Sulfur used to produce sulfuric acid (H2SOa).
Gunpowder and Explosives Key ingredient in black powder.
Rubber Vulcanization Strengthens rubber by cross-linking polymers.
Pesticides and Fungicides Elemental sulfur protects crops.
Pharmaceuticals Sulfur-based antibiotics and skin treatments.
Paper and Textiles Used in bleaching processes.

Battery Production Sulfur is used in lithium-sulfur batteries.




8. Important Sulfur Compounds

Compound Formula Use
Sulfuric Acid H>SO:  Industrial chemical, fertilizers.
Sulfur Dioxide  SO2 Preservative, bleaching agent.

Hydrogen Sulfide H2S Gas with a rotten egg smell.
Calcium Sulfate CaSOs  Plaster, cement.

Iron Sulfide FeS Manufacturing of sulfuric acid.
Sodium Sulfate Na2SOs Detergents, paper manufacturing.

9. Biological Importance of Sulfur

 Essential for Life:
o Found in amino acids (cysteine, methionine), vitamins (biotin, thiamine).
o Critical for protein synthesis and enzyme function.

 Part of Coenzymes:
o Plays a role in cellular respiration and metabolism.

10. Sulfur in Environmental Chemistry

 Sulfur Cycle:

o Sulfur moves through the atmosphere, soil, and living organisms.

o Volcanoes and decaying matter release sulfur into the environment.
 Acid Rain:

o SO2 and SOs from fossil fuel combustion lead to acid rain formation:

S02 + H20 - H2S03 (Sulfurous Acid)
S0s + H20 -» H2S0s (Sulfuric Acid)




11. Safety and Hazards

e Sulfur Dust: Flammable and can explode in confined areas.
« Sulfur Dioxide (SO2):

o Causes respiratory issues and contributes to air pollution.
e Hydrogen Sulfide (H2S):

o Toxic in high concentrations, smells like rotten eggs.

Handling Precautions:

» Store sulfur in cool, dry places away from open flames.
 Ventilation is crucial when working with sulfur compounds.
» Protective Gear - Use gloves and masks to avoid inhalation.

Fun Facts About Sulfur:

 Sulfur burns with a blue flame, producing sulfur dioxide gas.

» Ancient Egyptians used sulfur as a disinfectant.

e Sulfur is mentioned in the Bible as “brimstone.”

* Yellowstone National Park gets its smell from sulfur emissions.



