THERMODYNAMICS (UNIT 5) A

5.5 Hess's Law of Constant Heat Summation ™

Determining unknown reaction enthalpies through indirect thermodynamic pathways.
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THE UNDERLYING LOGIC A

Why Hess’s Law Works

Core Principle The Consequence

Enthalpy (H) is a state function. Its Because H is a state function, the
value depends only on the initial overall change in enthalpy (AH) is
and final states of the system, not :}‘,+ completely path-independent. A

the specific route or sequence of one-step reaction and a five-step
steps taken to get there. reaction between the same states

yield the exact same energy change.
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THE CORE DEFINITION A

Same States, Same Total AH

Intermediate

If a reaction takes place in several steps, its standard reaction enthalpy is the sum of the standard
enthalpies of the intermediate reactions into which the overall reaction may be divided.



PRACTICAL APPLICATION A

Adding Thermochemical Equations

We cannot directly measure the formation of CO(g) without producing some CO2(g). We must
use related intermediate reactions.

C(s) + 02(g) = CO2(E) AH
y(g/)e Co(g) + 1/2 02(g) AH

Adding equations (cross out CO2 on both sides):

-393.5 kJ mol~1

Math Block
+283.0 kJ mol-1 signreversed:

C(s) + 1/2 02(g) — co(g) | A H = -110.5 kJ mol-1

Result Strip



The Power of the Indirect Route A

Finding the Unknown

The ultimate utility of Hess's Law is finding the enthalpy of a chemical reaction that cannot be
measured directly in a laboratory setting.

State Function: AH depends Equation Algebra: Chemical Sign Flipping: If you reverse an
only on initial and final states. equations can be sequentially eqguation's direction, you MUST
added, multiplied, or reversed. reverse the sign of AH.

Exam-Smart Rule: Treat thermochemical equations exactly like algebraic equations.

What you do to the reactants and products, you must do to the AH value.
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