Chcmi9+r'y Lecture #99- Chanﬂc in En+halpy

Al substances are made of atoms, and atoms stick to each other
and Form bonds. The bonds between atoms contain energy. The
bonds between atoms are like Springs. £ the spring is
compressed, energy is stored in the spring IF the spring is
broken, it uncoils and releases energy.

H+ takes energy to Push atoms +ogc+hcr' to Form bonds. In a
sense, the Iaond/spring between two atoms is Iacina compr'cc;-c;cd,
ond energy is stored in the Iaond/spr'ina.

Two atoms are compressed
and form a pond,
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£ the bond/spring between atoms is broken, energy is released
From the bond/spring The released energy pushes the atoms,
which causes the atoms to move Faster. The atoms now have
more kinetic energy. Thus, the stored energy has been
converted into kinetic energy.

The bond (s broKen and enef‘y}/
Is released,

N A
e
Atoms now move

fuster,

1|Page Chemistry Lecture #99



In a chemical reaction between substances, old bonds break
between atoms, which releases energy. New bonds are then
Formed, which stores energy.

IF the energy released in a chemical reaction is greater than the
enerqgy that is absorbed, we have an exothermic reaction We
can detect an exothermic reaction iF the substances involved in
the reaction become warmer-.

I the energy absorbed in a chemical reaction is greater than the
energy that is released, we have on endothermic reaction We
can detect an endothermic reaction i the substances involved in
the reaction become cooler.

One cxamplc ofF an exothermic reaction is the combustion of
propane (CsHg) to Form CO, and H,0. This reaction releases 2219
kdJd of energy per mole ofF CsHs consumed.

CsHe (p + 502 () ‘ 3CO.(p + 4H20 (p + 2249 kJ

Ihstead of writing 2219 kJ' as a Produc+, we write AH = -2219 kJ
off o the right.

CsHs (9 + 502 (9 ‘ 3CO.(p + 4H,0 (9) AH = -2219 kJ
AH is the change in enthalpy. This is the energy adbsorbed or
released in a chemical reaction. The hegative sign in Front of the

2219 kd means that the reaction loses or releases energy, makina
it an exothermic reaction.
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SiH, can be made from si, H,, and energy.

Si (o) + 2H, (p + 34 kdJ ~SIH4 ()

Notice that 34kJ of energy was added or absorbed by si and H,,
making this an endothermic reaction. Instead of adding 34 kJ to
the left side of the equation we write AH = 34 kJ ofF to the
right of the equation

Si+2H () ) SH, () AH-34kJ

Since the value of AH (34 kJ) is a positive number, it means that
the reaction dbsorbs energy. The enthalpy oF the reaction is
positive, meaning that the reaction is endothermic.

Cah we ever know the absolute amount of energy that exists in a
bond? Suppose we have an oxygen molecule, which consists of
two oxygen atoms atHached to each other with a double bond.
How much energy is in this bond?

/\ How” much eheryy
is stored in the
bond between the
Oxygen atoms?

The answer is that we will never know the total amount of
energy in the bond. We can measure the energy that goes into it,
and the energy that comes out of it, but we'll never know the
absolute amount of energy inside the bond
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This is true for dll molecules. We just don't know how much total
energy is stored in the bonds between atoms in a compound. The
best we can do is measure the change in energy, AH, that occurs
in a chemical reaction.

W a compound is Formed From elements under the standard state
(25 °C and | atm of pressure), aH is given a special hame: heat or
enthalpy of Formation (AH°). The ‘0" above the H means that the

reaction is occurring at the standard state.

(Note: standard state and standard temperature and pressure are
not the same. At STP, temperature is 0°C).

For example, when solid carbon reacts with oxygen under
standard states to form CO,, energy is released.

C (o + Oy ‘ CO: (p AH% = -394 kJd/mole
element element compound

Thus, when one mole of CO, is Formed From elements, 394 kJ ofF
energy is released.

What would be the heat of Formation for an oxygen molecule?
Chemist arbitrarily set the heat of Formation For elements in the
standard state as zero. Thus, when oxygen atoms Form oxygen
molecules, AH°s = O. Likewise, all other elements in molecular
Form, such as Sg Cl,, and H, have aH%¢ = O.
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