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Experiment (4) 
Analysis of a mixture (sodium bicarbonate + sodium carbonate) 

1. Repeat the same steps in experiment No.3. 
2. Volume of HCl required to reach the end point of first titration 

using phenolphthalein indicator is "X" ml. 
3. Volume of HCl required reaching the end point of second titration 

using Methyl Orange indicator is "Y" ml. 

Calculations: 

𝑋 =  𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐻𝐶𝑙 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑡𝑜 
1
2  𝐶𝑂3= 

𝑌 =  𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐻𝐶𝑙 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑡𝑜 
1
2  𝐶𝑂3= + 𝐻𝐶𝑂3− 

(𝑋 − 𝑌) = 𝑍 → 𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐻𝐶𝑙 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑡𝑜 𝐻𝐶𝑂3−  

2 ∗ 𝑋 →  𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝐻𝐶𝑙 𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 𝑡𝑜 𝐶𝑂3= 

𝑁𝑎𝑐𝑖𝑑 ∗  𝑉𝑎𝑐𝑖𝑑 =  𝑁𝑏𝑎𝑠𝑒 ∗  𝑉𝑏𝑎𝑠𝑒 

𝑁𝑎𝑐𝑖𝑑 ∗  𝑍 = 𝑁𝑂𝐻− ∗  10⋯ 

𝑁𝑎𝑐𝑖𝑑 ∗  2𝑋 = 𝑁𝐶𝑂3= ∗  10⋯ 

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 [𝐻𝐶𝑂3−](𝑝𝑝𝑚) = 𝑁𝐻𝐶𝑂3− ∗ 𝑒𝑞.𝑤𝑡 ∗ 1000 

𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 [𝐶𝑂3=](𝑝𝑝𝑚) = 𝑁𝐶𝑂3= ∗ 𝑒𝑞.𝑤𝑡 ∗ 1000  
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