The purity of a 0.287 g sample of Zn(OH)2 is determined by titrating with a standard solution, requiring 37.8 mL. The HCl solution was standardized by precipitating AgCl in a 25.0 mL solution and weighing (0.462 g AgCl obtained). What is the purity of the Zn(OH)2?
HCl + AgNO3 ( AgCl + HNO3
1 mole of AgCl is precipitated by 1 mole of HCl.

Molecular weight of AgCl = 107.87 + 35.5 = 143.37 grams/mol
Number of moles of AgCl in 0.462 grams = 0.462/143.37 = 0.00322 moles
Therefore, number of moles of HCl = 0.00322 moles
This is present in 25.0 mL

Therefore, Molarity of HCl solution = 0.00322 moles/0.025 L = 0.1288 M

Volume of HCl required to titrate Zn(OH)2 solution = 37.8 mL = 0.0378 L
Moles of HCl required = volume*molarity = 0.0378*0.1288 = 0.004869

Zn(OH)2 + 2HCl ( ZnCl2 + 2H2O
2 moles of HCl would react completely with 1 mole of Zinc hydroxide
Therefore, 0.004869 moles of HCl would react completely with 0.004869/2 moles of Zinc hydroxide = 0.002434 moles
Molecular weight of Zinc hydroxide = 65.39 + 2*(16+1) = 99.39 grams/mol
Grams of pure Zn(OH)2 present in 0.002434 moles = 0.002434*99.39 
= 0.241947 grams
Now, in a sample of 0.287 grams of Zinc Hydroxide, weight of pure Zinc Hydroxide present = 0.241947 grams
Therefore, percentage purity =
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