Ionic Bonding Worksheet

Name: _______________________________ Date: ___________________
Key Vocabulary
	
A. ion
B. cation
C. anion
D. ionic bond
E. electron transfer
F. valence electron

	
1. _____ An electron in the outer shell of an atom.
2. _____ A positively charged ion.
3. _____ A negatively charged ion.
4. _____ An atom or group of atoms with an electrical charge.
5. _____ The movement of one or more electrons from one atom to another.
6. _____ The electrostatic attraction between oppositely charged ions.



Forming Ions
Complete the table.
	Atom
	Metal or Non-metal?
	Electrons Lost or Gained
	Ion Formed

	Sodium, Na
	Metal
	loses 1
	Na⁺

	Magnesium, Mg
	__________
	__________
	__________

	Chlorine, Cl
	__________
	__________
	__________

	Oxygen, O
	__________
	__________
	__________

	Lithium, Li
	__________
	__________
	__________

	Fluorine, F
	__________
	__________
	__________

	Calcium, Ca
	__________
	__________
	__________

	Sulfur, S
	__________
	__________
	__________


Think About It
7. Why do metals usually form positive ions?


8. Why do non-metals usually form negative ions?




Electron Transfer
Example: Sodium Chloride
A sodium atom has 1 valence electron.
A chlorine atom has 7 valence electrons.
Sodium transfers one electron to chlorine.
Na → Na⁺ + e⁻
Cl + e⁻ → Cl⁻
The resulting Na⁺ and Cl⁻ ions attract each other because they have opposite charges.
Complete the Statements
9. Sodium __________ one electron.
10. Chlorine __________ one electron.
11. Sodium becomes a __________ ion.
12. Chlorine becomes a __________ ion.
13. The two ions are held together by ______________________________ attraction.
Building Ionic Compounds
Remember:
An ionic compound must have an overall charge of zero.
Complete the table.
	Positive Ion
	Negative Ion
	Ratio of Ions
	Formula

	Na⁺
	Cl⁻
	1 : 1
	NaCl

	Li⁺
	F⁻
	______
	______

	Mg²⁺
	O²⁻
	______
	______

	Na⁺
	O²⁻
	______
	______

	Mg²⁺
	Cl⁻
	______
	______

	Ca²⁺
	F⁻
	______
	______

	K⁺
	S²⁻
	______
	______



Show the Charge Balance
Example:
NaCl: (+1) + (−1) = 0
14. MgO: ______________________________________
15. MgCl₂: ____________________________________
16. Na₂O: _____________________________________
17. Explain why the formula for magnesium chloride is MgCl₂ rather than MgCl.



Draw the Ionic Bonding
For each compound:
1. Draw the outer-shell electrons.
2. Use an arrow to show the electron transfer.
3. Draw the resulting ions in square brackets.
4. Write the charge outside each bracket.
	18. Sodium Chloride — NaCl
Before electron transfer:

Na Cl



After electron transfer:







	19. Magnesium Oxide — MgO
Before electron transfer:
Mg O

After electron transfer:






20. Magnesium Chloride — MgCl₂
Hint: One magnesium atom transfers two electrons. Each chlorine atom receives one electron.




Properties of Ionic Compounds
Circle the correct answer.
21. Ionic compounds usually have:				low / high melting points.
22. At room temperature, ionic compounds are usually:		solids / liquids / gases
23. Ionic compounds contain:					molecules / a lattice of ions
24. Solid sodium chloride:					can / cannot conduct electricity.
25. Molten sodium chloride:					can / cannot conduct electricity.
26. Sodium chloride dissolved in water:				can / cannot conduct electricity.
Explain the Chemistry
27. Why do ionic compounds usually have high melting points?


28. Why can't a solid ionic compound conduct electricity?


29. Why can a molten ionic compound conduct electricity?




30. A student says:
"An ionic bond forms because two atoms share electrons."
Explain what is wrong with this statement.




Challenge
31. Aluminium forms Al³⁺ ions. Oxygen forms O²⁻ ions.
What is the formula of aluminium oxide?
Formula: __________________
Explain how you know:


32. An unknown element X forms X²⁺ ions.
An unknown element Y forms Y⁻ ions.
Predict the formula of the ionic compound formed between X and Y.
Formula: __________________
Explain your answer:






Exit Ticket
Complete these three sentences.
An ionic bond forms when __________________________________________

Metals usually _________________________________________________

Non-metals usually ______________________________________________
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