S-C-8-3_Molality and KEY

Molality

Molality: The number of moles of solute in each kilogram of solvent.

Directions: Use the molality equation above to solve the following problems. Show your work and label your answers.
1. What is the molality of a solution made by dissolving 23.2 g of sodium nitrate (NaNO3) in 250.0 g of water?
2. What mass of solvent must be added to 17.3 g of bromine (Br2) to make a 0.115 m (molal) solution?
3. How many grams of silver bromide (AgBr) must be dissolved in 725 grams of water to make a 0.220 m (molal) solution?
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Molarity (M) = 23.2 g × 1 mol/85.00 g = 0.273 mol

Molality (m) = moles of solute ÷ kg of solvent

m = 0.273 mol ÷ 0.250 kg = 1.09

It is a 1.09 molal solution.
2. What mass of solvent must be added to 17.3 g of bromine (Br2) to make a 0.115 m (molal) solution?
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Molarity Br2 ÷ 2Br = 159.8 g/mol

Number of moles of Br2 = mass of Br2 ÷ Molarity

Number of moles of Br2 = 17.3 g ÷ 159.80 g/mol

Number of moles of Br2 = 0.108 mol

Molality = number of moles of solute ÷ mass of solvent

Therefore, mass of solvent = number of moles of solute ÷ molality

Mass of solvent = 0.108 mol ÷ 0.115 mol/kg = 0.939 kg

3. How many grams of silver bromide (AgBr) must be dissolved in 725 grams of water to make a 0.220 m (molal) solution?
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molality (m) = moles of solute ÷ mass of solvent

Therefore, the moles of solvent = molality × mass of solvent

moles of solvent = 0.220 mol/kg × 0.725 kg

moles of solvent = 0.1595 mol

mass of AgBr = number of moles × Molarity

mass of AgBr = 0.0159 × 187.77 g/mol

mass of AgBr = 29.9 g

molality = moles of solute/kilograms of solvent


m = mol solute/kg solvent





molality = moles of solute/kilograms of solvent


m = mol solute/kg solvent
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