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14 Cheminguiry 8 Heat of Dissolution

3. Based on your analysis, how much heat would be released or absorbed by dissolving 267 g
of cach salt (NOTE:  provide 2 answers here, one for dissolving MgSO4 and another for
dissolving NHNOs)?

Heat for dissolving 2.67 ¢ MgSO (show calculation)

We can model the cncrgetics of the process of a salt dissolving in water by three
“hypothetical” steps:
Step 1. Separating the solvent molecules (BREAKING BONDS: an endothermic process)
Step2.  Separating the solute (sat) ions (BREAKING BONDS: an endothermic process)
Step 3. Mixing the solute and solven together (MAKING BONDS: an exothermic process)

Heat for dissolving 2.67 2 NHiNO, (show calculation)

4. Mental Model

As an example, consider the exothermic reaction you studied in this lab:

MgSO.(5)-50 Mg* (30) + SO (aa) A ()
An enthalpy dingram that represents the nergy changes inthis process s illstrated belowes

Enthalpy (Energy), H—a

Reaction Progress —»
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A. Draw an enthalpy diagram like that shown above for the endothermic reaction studied
in this lab:

NHiNOx(s) %+ NH{'(aq) + NO5 (aq)
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Reaction Progress —————

B. Indicate on your enthalpy diagram the “Net AH” for this reaction in a manner similar to
that shown in the example. Hint: Does it show the reaction to be endothermic?

n

Each step can be modeled like frames in a “movie”, showing the particles involved and
the heat flow for each step. Study hypothetical Step 1 for the net exothermic reaction of
MgSOx(s) dissolving in water, which shows the enthalpy change as heat is absorbed to
scparate the solvent particles:

aH

STEP 1: Heat absorbed to separate solvent particles (AH = (+) - BONDS BROKEN)
NOTE: Solute molecules omitted for clarity.
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1) Ina manner similar to that shown for Step 1, complete the diagram for Step 2 for the
enthalpy change as solute particles (MgSO,(s) ar separated.

STEP 2: Heat shsorbed to scparate solute partcles (AH = (+) - BONDS BROKEN)
NOTE: Salvent molecules omitted for clarty.

2) Finally, complete the diagram below for Step 3, the enthalpy change as the solute and
solvent particles are mixed together. In the blank below the diagram, label what is
happening in this Step, similar to how Steps 1 & 2 are labeled.

O ~mg*
O -so>
> =10

STEP3:

Conclusions

1. Dased on your analysis of the Mental Model, complete these claim statcments regarding the
nature of energy changes in chemical dissolution reactions. (Circle the correct choice)

CLAIM 1: A dissolution reaction will be exothermic when the sum of the energies for al the
bonds broken is
reater than less than

the sum of the energies for all the bonds made.

A dissolution reaction will be endothermic when the sum of the energies for all the
bonds broken is

greater than less than
the sum of the energies for all the bonds made.
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2. The current prices per kilogram for industrial-grade MgSO and NHNO; salts arc given
below.
MgSO, = S140.00kg
NHINO; = $100.00/kg
HEATER, Inc. wishes to prepare hot and cold packs from these salts. Each pack is expected

to absorb or release 50.0 kJ of energy (ihis is approximately equivalent 1o the energy
absorbed or released by actual cold or hot packs).

If the company wishes to produce 10,000 each of the hot and cold packs per day, use this
data and your lab data from Experiment 2 to compute the cost per day for each chemical.

N

(" Gradable Expectations:
 Neatly written
« Dimensional analysis for each step clearly shown
= Unit cancelling for each step clearly shown

-

A. Chemical cost per day to produce 10,000 hot packs.

Total cost =

B. Chemical cost per day to produce 10,000 cold packs.

Total cost =

Lab Report Instructions on next page...
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