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What is an oxidation state?
The oxidation state is a hypothetical charge of an element IF it were 100% ionic.

Take-home message: Treat oxidation number/state like a charge.
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What is an oxidation state?
The oxidation state is a hypothetical charge of an element IF it were 100% ionic.

Take-home message: Treat oxidation number/state like a charge.

Some general rules:
1. Pure elements have oxidation number = 0 Ex) Br2: each Br is 0

Ex) Mg: Mg is 0
2. Hydrogen usually has an oxidation number = +1 Ex) H2O; CH4

3. Oxygen usually has an oxidation number = –2 Ex) H2O; CO2

4. Everything else: follow the rules for ionic charges! Ex) NaCl: Na = +1; Cl = –1
Ex) CF4: C = +4; F = –1
Ex) CO2: C = +4; O = –2
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Assign the oxidation numbers of each element in SO4
2–.

Start by assigning each oxygen an oxidation number of –2.

This means that 4 oxygen atoms has a combined charge of 8–. 

Because the overall charge of sulfate is 2–, the charge on the S atom must be 6+.

So sulfur has an oxidation number of +6.
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Assign the oxidation numbers of each element:

1. CO32–: Each oxygen has an oxidation number of –2.
Because the total charge is 2–, and 3 O2– atoms have 6–, C must be 4+. 
Carbon has an oxidation number of +4.

2. CN–: Nitrogen has an oxidation number of –3.
Because the total charge is –1, and 1 N3– atom has 3–, C must be 2+. 
Carbon has an oxidation number of +2.

3. CrO42–: Each oxygen has an oxidation number of –2.
Because the total charge is 2–, and 4 O2– atoms have 8–, Cr must be 6+. 
Chromium has an oxidation number of +6.

4. Cr2O72–: Each oxygen has an oxidation number of –2.
Because the total charge is 2–, and 7 O2– atoms have 14–, 2 Crn+ atoms must be 6+. 
Chromium has an oxidation number of +6.

5. H2PO4–: Each hydrogen has an oxidation number of +1.
Each oxygen has an oxidation number of –2.
Because the total charge is 1–, and 4 O2–and 2 H+ atoms have 6–, P must be 5+. 
Phosphorus has an oxidation number of +5.


