
Binary Ionic bonding with 
manipulatives virtual lab
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Let’s review! 
● Ions are atoms that have ___________ or _________ valence 

electrons so that they are no longer neutral and have a net charge.

● Metals tend to lose/gain valence electrons to form cations/anions 
which are positive/negative. (circle your choices)

● nonMetals tend to lose/gain valence electrons to form 
cations/anions which are positive/negative. (circle your choices)

Click and
Drag. 
Resize if 
needed
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Let’s review! 
● Noble gases have a _____ valence shell so they do not form ions.  

● oppositely-charged particles _______________  each other and 
particles of the same charge __________ one another. 

● When ions chemically bond they will bond so the ratio of cations to 
anions form neutral Compounds! In other words, the ratio of cations 
and anions will make the positive and negative charges will cancel out. 

 

Type here

Type here

Type



Let’s review! 

 

Use the drag and drop blocks to highlight the predictable charges of 
the groups by placing the block over the first element in the periodic 
column (family). +1

+2

+3

+/-
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Let’s learn! 

 

When Sodium (Na) forms an ion it _______ its 1 valence electron to become a +1 cation 
(just like all other alkali metals). 

 

When Oxygen(O)  forms an ion it ________ two valence electrons so that it has a full 
valence shell, and becomes a -2 anion (just like all other group 16/6A elements).

How caƑ we usƈ puƝƷlƈ piƈƆƢư to heƏƭ us viƖƘƞƩizƈ iƒnƖ anƇ iƒnƦƆ boƑơƌnƊ? 

The +1 charge is 
indicated by the single
protruding puzzle 
point!

The -2 charge is 
indicated by the two 
puzzle cut points. 

Type

Type



Let’s learn! 

 

How caƑ we usƈ puƝƷlƈ piƈƆƢư to heƏƭ us viƖƘƞƩizƈ iƒnƖ anƇ iƒnƦƆ boƑơƌnƊ? 

What happens when sodium and oxygen bond? 

Remember compounds are neutral. To make a perfect neutral puzzle (compound), the points need to match 
up so that all the valence electrons have a place!

1 Na ion and 1 O ion do not make a neutral compound. There is still a needed electron. So another 
Na ion will bond to donate its electron to oxygen and now all the charges are balanced. This 

makes a perfect neutral compound with the formula:
                                                                Na2O!   ← Notice that there is no subscript for O, since there is only 1!

We call this ionic compound 

sodium oxide. 
The metal keeps its elemental name and the 
end of the nonmetal is changed to “ide”.  

Ratio → cations: 
anions

2 Sodiums: 1 Oxygen



Let’s bond! 

 ANionsCations
Magnesium + Oxygen
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  

Aluminum + Phosphorus
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  
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Let’s bond! 

 ANionsCations
Calcium + Sulfur
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  

Lithium + Chlorine
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  
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Let’s bond! 

 ANionsCations
Aluminum + Fluorine
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  

Potassium + Nitrogen
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  

Type Here

Type HereType Here

Type Here



Let’s bond! 

 ANionsCations
Beryllium + Iodine
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  

Lithium + Phosphorus
Use the pieces 
necessary to form a 
rectangle below.

Write the formula!

Name your compound!  
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Let’s bond! Challenge Problems!

 ANionsCations

Calcium + Nitrogen
Use the pieces necessary to form a rectangle 
below.

Write the formula!   Name your compound!  
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Let’s bond! Challenge Problems!

 ANionsCations

Aluminum + Oxygen
Use the pieces necessary to form a rectangle 
below.

Write the formula!   Name your compound!  
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Let’s bond! ACTIVITY REVIEW and SUMMARY!

 

Consider the periodic table below: 

 

In general, which type of element forms positive cations? _________________

In general, which type of element forms negative anions? _________________
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Let’s bond! ACTIVITY REVIEW and Summary!

 

What happens to the total charge of the compound after the ions bond together? (Hint: 
add together the charges of the ions in the compound).

How many lithium ions are required to bond with one nitrogen ion? Why?

How many chlorine ions are required to bond with one aluminum ion? Why?

Why do you suppose there aren’t any group 18 (VIIIA) elements included in this activity? 
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Let’s bond! ACTIVITY REVIEW and Summary!

 

Use your knowledge of the metal and nonmetal charges to determine the formula of ionic 
compounds formed from the following elements and name the compound:

Rb + I Cs + P

Formula___________________________                                      Formula______________________________       

Name______________________________                                      Name________________________________        

Ba + Se Sr + Br

Formula___________________________                                      Formula______________________________       

Name______________________________                                      Name________________________________     
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