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Equilibrium: Overview

Equilibrium Sandbox

Menu REACTION
RATES Help

Achievements
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Sandbox Achievements

* [ Na+3Ha S 2NH3 + heat

Disturb H, to TNH,

Add heat to shift
left

P N2+ 3H2 & 2NH3 + heat

Disturb H, to TN,

Remove heat to
shift left

* 'Na+ 3Hz 5 2NHa + heat

Dlsfurb Heat to TNH:,

Disturb heat
to Tpressure

* 'Na+ 3Hz S 2NHa + heat

— Tdissociation
Disturb Pressure to TNH,

of an ionic solid

Add particles to
shift right

Disturb pressure
to TH,

Remove particles
to shift right

Disturb pressure w

no shift in eq
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Equilibrium: Overview (cont.)

Equilibrium Challenges

Level 1-21 GOAL: Disturb the reaction to cause changes to the system at equilibrium.

Forward reaction rate counter Reverse reaction rate counter

REACTION
RATES Help menu

Increase 0 Decrease Decrease

Pressure [CO] 10 [CO,] ege

atEq  gEmw atEq  grww at Eq  grow

Level targets
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Equilibrium: Chemistry Connections

CHEMISTRY CONCEPT:

Forward reaction: Reverse reaction:
CO(g) +H,O (g) = CO,(g) + H,(qg) CO,(g) + H,(g)— COl(g) + H,O(g)

CHEMISTRY CONCEPT:

REACTION
RATES

At equilibrium, both the forward and reverse reactions are happening.
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Equilibrium: Chemistry Connections (cont.)

CHEMISTRY CONCEPT:

Change in Reactants

REACTION
. RATES
L__EQUAL
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Increase reactants —— Return to Equilibrium — Increases products
(shifts right)
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Decrease reactants ——>  Returnto Equilibrium ——  Decreases products

(shifts left)
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Equilibrium: Chemistry Connections (cont.)

CHEMISTRY CONCEPT:

Change in Products
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Increase products —— Returnto Equilibrium — Increase reactants
(shifts left)

Decrease products ——  Returnto Equilibrium ——  decrease reactants
(shifts right)
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Equilibrium: Chemistry Connections (cont.)

CHEMISTRY CONCEPT:

Exothermic Reactions

REACTION
RATES
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Increase temperature —> Return to Equilibrium — Increase products
(shifts left)

Decrease temperature — Return to Equilibrium ——  Decrease products
(shifts right)
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Equilibrium: Chemistry Connections (cont.)

CHEMISTRY CONCEPT:

Endothermic Reactions

REACTION
RATES

L_EQUAL

. a [ [ L
g,

&

' o8
ég %@ oﬁ- o’

Increase temperature —— Return to Equilibrium — Increase products
(shifts right)

Decrease temperature —— Return to Equilibrium ——  Decrease products
(shifts left)
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Equilibrium: Chemistry Connections (cont.)

CHEMISTRY CONCEPT:

REACTION
RATES
L_EQUAL

Increase pressure — increase chance of collisions on side with more molecules
— reaction shifts to direction with fewer molecules
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Decrease pressure — decrease chance of collisions on side with more molecules
—— reaction shifts to direction with more molecules
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