LeChatelier’s Principle Notes - Con'’t

3. EXAMPLE OF TEMPERATURE CHANGES: Remember, if a stress is
added to a system, the system will counteract (do the opposite) of the
stress.

- If temperature is increased, then the system will use up the added
heat. The reaction will thus shift toward the endothermic reaction
because this reaction absorbs (takes in) heat.

-If temperature is decreased, then the system will produce heat. The
reaction will thus shift toward the exothermic reaction because this
reaction releases (lets out) heat.

Consider the reaction:

No? (3>+ S Ha (9> ot EZNHS(g)%mJL

- The forward reaction is exothermic since the heat is released and
on the product side.

- Thereverse reaction is endothermic since heat is absorbed and is
on the reactant side.

Sample Questions:
1. If 60k] of heat is added to the above reaction, what will happen to

the amount of N2?
Solution: If heat is added, the system will want to use up the heat.
(Think of it as looking at the arrow pointing away from the heat.)
The system will shift toward the reverse reaction, which is
endothermic because heat is a reactant going in the reverse.
If the reaction shifts to the reverse, then Nz becomes a product

So there you have it! Let me know if you need any help with the
questions attached here.



; LeChatelier's Principle

Wit hints

| ) In which reaction will the point of equilibrium shift @."n’ven the reaction at equilibrium:
to the left when the pressure on the system is

increased? > al| gaSeS 0"’/5 ' N(g) + 3 Hx(2) &> 2 NHs(p)
A) CaCOs(s) «» CaO(s) + CO2(g)

£ Increasing the concentration of Nx(g) will increase

B) 2 Mg(s) ~ O2(2) & 2MgO(s) the forward reaction rate due to

C) 2Ha(g) - 02(2) & 2H20(g) _ G

D) C(s) + O» ® © COxa) A) a decrease 1n the activation energy

: o B) a decrease in the number of effective
@ )Given the system at equilibrium: “auy collisions
o C) an increase in the activation energy

D) an increase in the munber of effective
heat collisions

@Given the reaction at equilibrium;

C(s) + COx(g) =+ heat «> 2C0(g)

N2Os(e) + 581K ¢+ 2NO2e) s 40,00y
What will be the result of an increase in 17
temperature at constant pressure?

A) The equilibrium will shift to the right, and the
concentration of NO2(g) will decrease.

B) The equilibrium will shift to the left, and the
concentration of NO2(g) will decrease. Which stress on the system would favor the

C) The equilibrium will shift to the right, and the production of CO(R)? (Forward reac+ion
concentration of NOa(g) will increase.

D) The equilibrium will shift to the left, and the A) an increase in the pressure

concentration of NO2(g) will increase. B; an increase mmthe tenq)erat;re
p . i C) adecrease in the amount of C(s)
§ \ .
@ ) Given the reaction at equilibrium: D) i decenic in_ﬁ1e~§mount of CO2(g)
Cx(g) + D(g) «> 2 CD(g) — energy /ﬂ)&iven the reaction at equilibrium: o
N
Which change will cause the equilibrium to shift? 2 SOx(g) + OxAg) «> 2 SO3(g) + heat

A) addition of a catalyst

B) increase in volume

¥ increase in pressure Ny | Same “;",gffss:d‘ el
D) addition of heat ba ko R

; Given the reaction at equilibrium:

Which change will shift the equilibrium to the
right?

A) decreasing the amount of SO(g)

B) decreasing the amount of O2(g)

C) increasing the pressure

D) increasing the temperature

280(g) + Oxg) «>2 SOx(g) RN : -
s at occurs when the temperature is increased in
As the pressure is increased at constant a system at equilibrium at constant pressure?
temperature, the number of moles of SO3(g) S
produced will A) The rate of the forward reaction increases,
and the rate of the reverse reaction
A) decrease B) increase décreases.
C) remain the same B) The rate of the forward reaction decreases,
T Nirease pressSwr el fovors and the rate of the reverse reaction increases.
Few er mMoles, <) gce r:aa:ee sof the exothermic reaction

D) The rate of the endothermic reaction
increases.



Given the equation representing a system at
equilibrivm:

N2(g) + 3H2(g) «> 2NH3(g) + energy

Which changes occur when the temperature of

this system is decreased?

A) The concentration of H2(g) decreases and
the concentration of NH3(g) decreases.

B) The concentration of Ha2(g) decreases and
the concentration of N2(g) increases.

C) The concentration of Hz(g) increases and the
concentration of N2(g) increases.

D) The concentration of Ha(g) decreases and
the concentration of NH3(g) increases.

CHART #2:
12,6 keal +

Whether fonognd QL T USe

Ha(g)

ea (HoN, [en Clants plecrease. Zpala

Given the equation representing a reaction at
equilibrium:

Na(g) + 3Ha(g) +» 2NHz(g)

What occurs when the concentration of Ha(g) is
increased?

A) The equilibrium shifts to the left, and the
concentration of Na(g) decreases.

B) The equilibrium shifts to the left, and the
concentration of N2(g) increases.

C) The equilibrium shifts to the right, and the
concentration of N2(g) decreases,

D) The equilibrium shifts to the right, and the
concentration of N2(g) increases
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