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1.
Steric Acid: The solvent of the study (D)
Colligative property: Property dependent on concentration of solute (G)
[image: ]Dissociate: Breaks up into ions when dissolved into a solvent (F)

   
    Solute: The minor component of a solution (A)
    Van’t Hoff Factor: Accounts for solute effect on the freezing point (B)
2. A solvent freezes when, after lowering temperature and removing energy, the intermolecular forces of the solvent molecules are strong enough (due to the molecules being closer and moving around less) for the molecules to join together and organize in solid crystals. The molecules of a non-volatile solute interfere with this process, getting in the way of the solvent molecules and preventing the formation of the crystals unless more energy is removed (temperature decreases more) and that way the intermolecular solvent forces can defeat the solute interference and form the crystals. This is why the freezing point for a solution is lower than for a pure solvent.
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3. 
a. 

b. No, because ethanol is a solvent different from water, so its intermolecular interactions are different (presence of a hydrocarbon chain). This means its cryoscopic constant, which measures how much a solute disrupts its normal interactions, will be different, and the freezing point depression will also be different.
c. Since it is the same solvent with the same solute molarity, and the solute’s van’t Hoff factor is also 1 (since sucrose is a non-electrolyte, so it remains whole in solution), the same freezing point depression would be expected (as long as the solution behaves ideally or close to it).
d. [image: ]No, because sodium chloride is a strong electrolyte that dissociates in two ions per molecule of salt. This translates to a van’t Hoff factor of 2 instead of 1 (to account the appearance of both ions). This means the freezing point depression will be twice than the depression in solution a.
4. 
a. 
b. The dissociation is . From one unit of salt, three molecules are formed from the dissociation. This means the van’t Hoff factor is 3, since the triple presence of ions triples the effect of the solute in the solvent.
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d. Would you expect a 1.0 m solution of sodium chloride solution in water to have the same freezing point

as the solution in (a)? Why or why not?
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4. A student dissolves calcium chloride in water.

(1pts)

a. Identify the ions present in the solution.
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(2pts)

b. What is the van't Hoff factor for this solution if all ions fully dissociate? Explain your answer.
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(18pts) Determination of Molar Mass

Complete the following calculations to determine the molar mass of the unknown added to stearic acid.

Table view _J® List view
Table 4. Determination of molar mass

Result
Mass of test tube, beaker, and stearic acid (g) 65.606
Mass of test tube and beaker (g) 56.561
Mass of stearic acid (g)
Unknown number 1
Mass of unknown (g) 0.980

Freezing point of stearic acid (calculated above)
o)

Freezing point of solution (calculated above) (°C)
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Table 3. Freezing point determination

Cooling Curve #1 Cooling Curve #2
h h
Final time to include in cooling E;OO:S e E:r:ooi:s e .
portion -
Slope of cooling portion

y-intercept of cooling portion
Slope of freezing portion
y-intercept of freezing portion
Time at which 2 lines intersect

(seconds)

Calculated freezing point (°C)

(10pts)
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Freezing point depression (°C)

Molality of unknown in solution (m)

Moles of unknown in solution (mol)

Molar mass of unknown (g/mol)

(pts)
Upload images of your work for ALL of the calculations you did for this experiment.

Maximum size for new files  20.00MB Maximum attachments 10

Drag and drop a file or folder here or click
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(16pts) Molar Mass of a Solute Using Freezing Point Depression Postlab

1. Match the following definitions to the terms. Not all definitions will be used.

A. The minor component of a solution

B. Accounts for solute effect on the freezing point
C. Binds together in solution

D. The solvent of the study.

E. The solute of the study.

F. Breaks up into ions when dissolved into a solvent.
G. Property dependent on concentration of a solute.

(1pts)
Steric acid Choose...
(1pts)
Colligative property Choose.
(1pts)
Dissociate

Choose.
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(1pts)

Solute

(1pts)

van't Hoff Factor Choose... -

(3pts)

2. Why is the freezing points of the solutions expected to be lower than the freezing point of the pure
solvent?
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3. The molal freezing point depression constant, K;, can be used to determine the freezing point of solutions.

(2pts) a. If a 1.0 m solution of ethylene glycol in water was prepared, what is
the theoretical freezing point of the solution?
Assume the freezing point of water is 0.00 °C, the van't Hoff factor (J) is
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(2pts) a. If a 1.0 m solution of ethylene glycol in water was prepared, what is
the theoretical freezing point of the solution?
Assume the freezing point of water is 0.00 °C, the van't Hoff factor ()) is
1and K;=1.86 °C/m.

(Tpts)

b. Would you expect a 1.0 m solution of ethylene glycol in ethanol to have the same freezing point as the
solution in (a)? Why or why not?
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(1pts)
c. Would you expect a 1.0 m solution of sucrose solution in water to have the same freezing point as the
solution in (a)? Why or why not?
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