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        # of protons = atomic number
                               = 8    (𝑇ℎ𝑖𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑛𝑒𝑣𝑒𝑟 𝑐ℎ𝑎𝑛𝑔𝑒𝑠)
# 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 =  # 𝑜𝑓 𝑝𝑟𝑜𝑡𝑜𝑛𝑠 
                               =  8
# 𝑜𝑓 𝑛𝑒𝑢𝑡𝑟𝑜𝑛𝑠 =  𝐴𝑡𝑜𝑚𝑖𝑐 𝑀𝑎𝑠𝑠 − # 𝑜𝑓 𝑝𝑟𝑜𝑡𝑜𝑛𝑠
                               = 16 − 8
                               = 8

# 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 =  # 𝑜𝑓 𝑝𝑟𝑜𝑡𝑜𝑛𝑠 −  𝑐ℎ𝑎𝑟𝑔𝑒 # 
                               =  8 − (−2)
                               = 10

Oxygen Ion: 𝑶𝟐Oxygen Atom: 𝑶

OO
LewisBohrLewisBohr

Lewis: Only
valence electrons

OO

Protons: Positive charge 𝑝
Electrons: Negative charge 𝑒
Neutrons: No charge 𝑛

Lost electrons 
Lewis Empty

Valence electron: electrons in Outermost Shell
Closed shell (Stable): a shell with its maximum number of electrons. Goal!

#𝑝 = 𝐴# = #𝑒
#𝑛 = 𝐴𝑚 − #𝑝 #𝑒 = #𝑝 − 𝑐ℎ𝑎𝑟𝑔𝑒

Pairs

Max in shell =2,8,8,18,18….

Row # = # of electron shells
# electrons in shell = # elements in row

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑎𝑡𝑜𝑚𝑠 𝑖𝑛 𝑎 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒(𝑠)?

𝐿𝑖 𝑂 𝐿𝑖: 2
 𝑂: 1

𝐿𝑖(𝑂𝐻) 𝐿𝑖: 1
 𝑂: 1
 𝐻: 1

(𝐻 𝑂) 𝐻: 4
𝑂: 2

3𝐿𝑖 𝑂 𝐿𝑖: 6
 𝑂: 3

4(𝐻 𝑂) 𝐻: 16
𝑂: 8

1 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝐿𝑖 𝑂 ×
2 𝑎𝑡𝑜𝑚𝑠 𝐿𝑖

1 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝐿𝑖 𝑂
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 2 𝑎𝑡𝑜𝑚𝑠 𝐿𝑖

Multiply Inside Brackets by Outside Subscript

Atoms : Molecules Ratio

Multiply by Coefficient

𝐺𝑖𝑣𝑒𝑛 × 𝐶𝑜𝑛𝑣𝑒𝑟𝑠𝑖𝑜𝑛 𝑓𝑎𝑐𝑡𝑜𝑟

Electrons have a negative charge:
Losing an electron -> positive charged ion
Gaining an electron -> negatively charged ion

An elements ionic charge is exactly the number 
of electrons it needs to give up or accept or 
share in order to have a full valence shell*

Cation : (+ve ion)
Anion : (−ve ion)

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑜𝑓 ℎ𝑦𝑑𝑟𝑜𝑥𝑖𝑑𝑒 𝑖𝑛 4 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑜𝑓 𝐶𝑎(𝑂𝐻) .

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑂𝐻 = 4 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝐶𝑎(𝑂𝐻) ×
2 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑂𝐻

1𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒 𝐶𝑎(𝑂𝐻)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 8 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑂𝐻

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒(𝑠)

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒(𝑠)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑎𝑡𝑜𝑚𝑠

𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒
⎯⎯⎯⎯⎯⎯⎯⎯
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