
2 𝐻ଶ            +           1 𝑂ଶ           →                2 𝐻ଶ𝑂

2 𝑚𝑜𝑙 𝐻ଶ 1 𝑀𝑜𝑙 𝑂ଶ 2 𝑀𝑜𝑙 𝐻ଶ𝑂

20 𝑔 𝐻𝑦𝑑𝑟𝑜𝑔𝑒𝑛 𝑔𝑎𝑠 𝑟𝑒𝑎𝑐𝑡𝑠 𝑤𝑖𝑡ℎ 64 𝑔 𝑂𝑥𝑦𝑔𝑒𝑛 𝑔𝑎𝑠 𝑡𝑜 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 ℎ𝑜𝑤 𝑚𝑢𝑐ℎ 𝑊𝑎𝑡𝑒𝑟.  𝐹𝑖𝑛𝑑 𝐸𝑥𝑐𝑒𝑠𝑠.

𝐹𝑖𝑛𝑑 𝑃𝑟𝑜𝑑𝑢𝑐𝑡

𝐹𝑖𝑛𝑑 𝑚𝑜𝑙 𝐻ଶ𝑂 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑

20 𝑔 𝐻ଶ ×
1 𝑚𝑜𝑙

2 𝑔 𝐻ଶ
⎯⎯⎯⎯⎯⎯= 10 𝑚𝑜𝑙 𝐻ଶ 64 𝑔 𝑂ଶ ×

1 𝑚𝑜𝑙

32 𝑔 𝑂ଶ
⎯⎯⎯⎯⎯⎯⎯= 2 𝑚𝑜𝑙 𝑂ଶ

𝑀𝑜𝑙𝑒 𝑅𝑎𝑡𝑖𝑜

10 𝑚𝑜𝑙 𝐻ଶ𝑀𝑜𝑙𝑒𝑠 𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝐻ଶ

𝑀𝑜𝑙𝑒𝑠 𝑏𝑎𝑠𝑒𝑑 𝑜𝑛 𝑂ଶ

5 𝑚𝑜𝑙 𝑂ଶ

2 𝑚𝑜𝑙 𝑂ଶ4 𝑚𝑜𝑙 𝐻ଶ
4 𝑚𝑜𝑙 𝐻ଶ𝑂 

𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔𝐸𝑥𝑐𝑒𝑠𝑠

𝑊𝑒 ℎ𝑎𝑣𝑒 10 𝑚𝑜𝑙 𝐻ଶ 𝑤ℎ𝑖𝑐ℎ  𝑛𝑒𝑒𝑑𝑠 5 𝑚𝑜𝑙 𝑂ଶ 𝑏𝑢𝑡 𝑤𝑒 𝑜𝑛𝑙𝑦 ℎ𝑎𝑣𝑒 2 𝑚𝑜𝑙 𝑂ଶ.    𝐻ଶ 𝑖𝑠 𝑖𝑛 𝐸𝑥𝑐𝑒𝑠𝑠.

𝑊𝑒 ℎ𝑎𝑣𝑒 2 𝑚𝑜𝑙 𝑂ଶ 𝑤ℎ𝑖𝑐ℎ 𝑛𝑒𝑒𝑑𝑠 4 𝑚𝑜𝑙 𝐻ଶ 𝑏𝑢𝑡 𝑤𝑒 ℎ𝑎𝑣𝑒 10 𝑚𝑜𝑙 𝐻ଶ.     𝑂ଶ 𝑖𝑠 𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔.

𝑈𝑠𝑒 𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝑂ଶ

4 𝑚𝑜𝑙 𝐻ଶ𝑂 ×
18 𝑔 𝐻ଶ𝑂

𝑚𝑜𝑙
⎯⎯⎯⎯⎯⎯⎯⎯ = 72 𝑔 𝐻ଶ𝑂

𝐹𝑖𝑛𝑑 𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑛 𝐸𝑥𝑐𝑒𝑠𝑠

𝐸𝑥𝑐𝑒𝑠𝑠 ∶ 𝐻𝑎𝑣𝑒 − 𝑈𝑠𝑒𝑑 = 𝐸𝑥𝑐𝑒𝑠𝑠 𝐿𝑒𝑓𝑡 𝑂𝑣𝑒𝑟

2Convert to Moles

Find out how much each reactant produces and the one that produces less is limiting.

2𝐻ଶ + 𝑂ଶ = 2𝐻ଶ𝑂

OR
𝑀𝑎𝑠𝑠 𝐻ଶ𝑂 (𝐻ଶ) = 20 𝑔 𝐻ଶ ×

1𝑚𝑜𝑙 𝐻ଶ

2 𝑔 𝐻ଶ
⎯⎯⎯⎯⎯⎯⎯⎯×

2 𝑚𝑜𝑙 𝐻ଶ𝑂

2 𝑚𝑜𝑙 𝐻ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯ ×

18 𝑔 𝐻ଶ𝑂

1 𝑚𝑜𝑙 𝐻ଶ𝑂
⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 180 𝑔 𝐻ଶ𝑂

𝐶𝑜𝑛𝑣𝑒𝑟𝑡
𝑡𝑜 𝑚𝑜𝑙𝑒𝑠

𝑀𝑜𝑙𝑎𝑟 
𝑅𝑎𝑡𝑖𝑜

𝑀𝑜𝑙𝑎𝑟
𝑀𝑎𝑠𝑠

𝑀𝑎𝑠𝑠 𝐻ଶ𝑂 (𝑂ଶ) = 64 𝑔 𝑂ଶ ×
1𝑚𝑜𝑙 𝑂ଶ

32 𝑔 𝑂ଶ
⎯⎯⎯⎯⎯⎯⎯ ×

2 𝑚𝑜𝑙 𝐻ଶ𝑂

1 𝑚𝑜𝑙 𝑂ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯ ×

18 𝑔 𝐻ଶ𝑂

1 𝑚𝑜𝑙 𝐻ଶ𝑂
⎯⎯⎯⎯⎯⎯⎯⎯⎯ = 72 𝑔 𝐻ଶ𝑂

Could Have done based 
on another Product*!

20 𝑔 𝐻ଶ − 8 𝑔 𝐻ଶ = 12 𝑔 𝐻ଶ

𝑚𝑎𝑠𝑠 𝐻ଶ 𝑟𝑒𝑎𝑐𝑡𝑒𝑑 = 64 𝑔 𝑂ଶ ×
1 𝑚𝑜𝑙 𝑂ଶ

32 𝑔 𝑂ଶ
⎯⎯⎯⎯⎯⎯⎯⎯×

2 𝑚𝑜𝑙 𝐻ଶ

 1 𝑚𝑜𝑙 𝑂ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ ×

2 𝑔 𝐻ଶ

1 𝑚𝑜𝑙 𝐻ଶ
⎯⎯⎯⎯⎯⎯⎯⎯= 8 𝑔 𝐻ଶ

𝑂𝑛𝑙𝑦 8𝑔 𝐻ଶ 𝑢𝑠𝑒𝑑!

𝑂ଶ 𝑖𝑠 𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔

4 𝑚𝑜𝑙 𝐻ଶ ×
2𝑔

𝑚𝑜𝑙
⎯⎯⎯⎯=  8 𝑔 𝐻ଶ

OR

𝑀𝑜𝑙 (𝑠)

𝑀𝑜𝑙 (𝑠)
⎯⎯⎯⎯⎯⎯⎯

𝐴𝑠𝑠𝑢𝑚𝑒 𝐶𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 =
         # 𝑜𝑓 𝑀𝑜𝑙𝑒𝑠 

: :

𝐻𝑜𝑤 𝑚𝑎𝑛𝑦 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 0ଶ 𝑎𝑟𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑟𝑒𝑎𝑐𝑡 𝑤𝑖𝑡ℎ 10 𝑚𝑜𝑙𝑒𝑠 𝑜𝑓 𝐻ଶ?

2 𝑚𝑜𝑙 𝐻ଶ: 1 𝑀𝑜𝑙𝑒 𝑂ଶ

10 𝑚𝑜𝑙 𝐻ଶ: 5 𝑀𝑜𝑙𝑒𝑠 𝑂ଶ

𝑚𝑜𝑙𝑒𝑠 𝑂ଶ = 10 𝑚𝑜𝑙𝑒𝑠 𝐻ଶ ×
1 𝑚𝑜𝑙𝑒𝑠 𝑂ଶ

2 𝑚𝑜𝑙 𝐻ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= 5 𝑚𝑜𝑙𝑒𝑠 𝑂ଶOR

𝑈𝑠𝑒 𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑅𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝑂ଶ

𝐻ଶ 𝑖𝑠 𝑖𝑛 𝐸𝑥𝑐𝑒𝑠𝑠
Then Do Step  

10 − 4 = 6 𝑚𝑜𝑙 𝐻ଶ ×
2 𝑔

1 𝑚𝑜𝑙
⎯⎯⎯⎯⎯ = 12 𝑔 𝐻ଶ 𝐸𝑥𝑐𝑒𝑠𝑠. 2 × 2 = 4

If says excess/enough, don't have to do!C11 - 4.1 - Excess Mass Notes
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