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Energy Stoichiometry! ©

Enthalpy is commenly measured in kl/molwn, but what is a mole of reaction?

1 molmn = 1 mole of reaction = stoichiometric # of reactants/ products
For the combustion of ethane: 2 CHs+70; 2 4C0, +6H0 + 3, 120 KT

When { mole of reaction has occurred,

a3

mol of C:Hs reacted . H mol of CO; were praduced
o & molof 0; reacted o {s molof HO were produced
o 3120kl energy fel paSed

Luckily for us, the enthalpy of a reaction, when measured in kJ/molin, can act as a ConverSioin factor

between the amount of chemicals which react and the energy that is absorbed or released by the reaction!

Example 1: Give the following reaction, 2 Fe + 3 CO, = 3 CO + Fe;0s {AH =+24.7 kl/molis) what energy change occurs
when 6.0 moles of carbon dioxide react?

{,0 mol Co v
2y melen 2 M—M kT
3 ﬁ’po\ CO?’ \ “’70

Example 2: Give the following reaction, Nz + 3 H; 2 2 NHs {AH = -324 kJ/molws) what mass of hydrogen must have
reacted if 525 kJ of heat were released?

-5725 kI | & ey | o
X _m ¥ X-é—m\Hl)(;);leg'H?’ . 51803’}"2

-394 & | Mol e, Lo\ H,

Independent Practice

1. The heat of combustion of gaseous propane (CsHg) is ~2220 kl/molun.

a. Write the balanced thermochemical equation for the combustion of propane.

CoHy ) + b()uj) - SC.,OM) + Lino(j} + 2220kT

b. What is the sum of the coefficients when the reaction is written and balanced? \g

¢. lsthe reaction endothermic or exothermic? €440

d. What mass of propane must be burned to release 5,550 kJ of heat?

-5 G50 KTX | meol oxun Mo% Lm0 Ll”i DY 2:53 Ha ll\Z j‘ch%

PO | mol G Hg

2220 KT Vool o,
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2. Solid sodium hydrogen carbonate decomposes into solid sodium carbonate, ligquid water, and carbon dioxide
gas. {Aern = +85 kJ/mOlrxn}

a. Write the balanced thermochemical equation for this reaction.

&5 kT + 2 Na HC--Oz(.s‘J — qu COS(J‘ + O(a& Ooz(ﬁ)

b. Isthe reaction endothermic or exothermic? €fﬂcio

¢.” What is the energy change that occurs when 2.25 mol of NaHCOs(s) decomposes?

2.25 moy NgHeo | B ,
3){ | Mol %l % 8_‘) k3 _ qq_ K:\'
2 mol NetlCoy, 1ol Cj

3. When liquid ethanol, C:HsO(l), burns, it reacts with O:{g} to produce CO:(g) and H,0(l} and 1368 kJ of heat.

a. Write the balanced thermochemical equation for this reaction.

Clk\({om ¥ 302(5 - 20, ¥ 3%’\1()[&) + 362 kT

b. Is the reaction endothermic or exothermic?  &/40
el STP

c. I the reaction takes place af 22°C and 0.92 atm} what volume of carbon dioxide gas will be produced

from this reaction if 998.6 ki of heat is released? T i
; \l = EEN"“ =38 L C 0,
-998.( kT P

Voo, 2ol (O, , \ ~
1368 kTX il e - lemd (4 _ (L n Y0087 00, 2295 )

0. 472 atm

4. When barium hydroxide octahydrate, Ba{OH),* 8H,0 is mixed in a beaker with ammonium thiocyanate, NH,SCN,
a reaction occurs, The beaker becomes very cold.
a. Have the surroundings gained or lost heat? How do you know?

VoSt heat , kle the bealcer 95% colder

b. Has the system gained or lost heat? How do you know?

3&%@& evergy, bl the S"WO””‘OU"’ﬁE oSt chersy

c. s the reaction endothermic or exothermic? E’/"‘)(J O




