
Question: Can you offer some lab ideas that involve investigating the relationship between entropy, enthalpy,
and spontaneity?

ChatGPT: Sure, here are a few lab ideas that involve investigating the relationship between entropy, enthalpy,
and spontaneity:

Measuring the Enthalpy and Entropy Change of a Reaction: In this lab, you could choose a chemical reaction
and measure the change in enthalpy and entropy that occurs during the reaction. By calculating the Gibbs free
energy, you can determine whether the reaction is spontaneous or not.

Investigating the Effect of Temperature on Spontaneity: In this lab, you could choose a reaction and measure
its enthalpy and entropy change at different temperatures. By plotting the results on a graph, you can observe
how temperature affects spontaneity.

Determining the Gibbs Free Energy of Formation of a Compound: In this lab, you could use Hess's Law to
determine the Gibbs free energy of formation of a compound. By measuring the enthalpy and entropy changes
of several reactions, you can use these values to calculate the Gibbs free energy of the compound.

Investigating the Effect of Pressure on Spontaneity: In this lab, you could choose a reaction and measure its
enthalpy and entropy change at different pressures. By plotting the results on a graph, you can observe how
pressure affects spontaneity.

Comparing the Gibbs Free Energy of Different Reactions: In this lab, you could compare the Gibbs free energy
of several different reactions. By measuring the enthalpy and entropy changes of each reaction, you can
calculate their Gibbs free energy values and determine which reactions are spontaneous and which are not.

Keep in mind that these are just a few ideas, and there are many other possible labs that could explore the
relationship between entropy, enthalpy, and spontaneity.

Question: What would a procedure look like for the 3rd lab idea above?

ChatGPT: Sure, here is a possible procedure for determining the Gibbs free energy of formation of a
compound:

Materials:
Several solid reactants and products
Measuring cylinder
Thermometer
Styrofoam cup

Stirrer
Stopwatch
Balance

Procedure:

1. Weigh out the reactants and products for the reactions that will be used to determine the Gibbs free
energy of formation of the compound.

2. Add a known amount of water to a Styrofoam cup and measure the initial temperature of the water.
3. Add the reactants to the water and stir until they are completely dissolved.
4. Measure the temperature of the solution and record the highest temperature reached.



5. Repeat steps 2-4 for all of the reactions that will be used to determine the Gibbs free energy of
formation of the compound.

6. Calculate the change in enthalpy for each reaction by using the formula: ∆H = q/m where q is the heat
absorbed or released by the reaction, and m is the mass of the reactants and products.

7. Calculate the change in entropy for each reaction by using the formula: ∆S = q/T where q is the heat
absorbed or released by the reaction, and T is the temperature of the solution in Kelvin.

8. Calculate the Gibbs free energy for each reaction by using the formula: ∆G = ∆H - T∆S.
9. Use Hess's Law to calculate the Gibbs free energy of formation of the compound by adding up the

Gibbs free energy values for each reaction and multiplying by the stoichiometric coefficient for the
compound in the balanced chemical equation.

Note: Safety precautions, such as wearing gloves and safety glasses, should always be taken when handling
chemicals. It is also important to properly dispose of all waste materials.

Question: can you recommend a few possible chemicals that could be used to complete the lab procedure
described above?

ChatGPT: Sure, here are some possible chemicals that could be used to complete the lab procedure for
determining the Gibbs free energy of formation of a compound:

● Sodium chloride (NaCl) and silver nitrate (AgNO3) to form silver chloride (AgCl) and sodium nitrate
(NaNO3).

● Sodium hydroxide (NaOH) and hydrochloric acid (HCl) to form sodium chloride (NaCl) and water (H2O).
● Magnesium (Mg) and hydrochloric acid (HCl) to form magnesium chloride (MgCl2) and hydrogen gas

(H2).
● Copper (II) sulfate (CuSO4) and zinc (Zn) to form copper (II) oxide (CuO) and zinc sulfate (ZnSO4).

These are just a few examples, and there are many other possible reactions that could be used. It's important
to choose reactions that have measurable enthalpy and entropy changes, and that are safe to perform in a
laboratory setting. It's also important to ensure that all chemicals are handled and disposed of properly
according to laboratory safety guidelines.


