Chemistry Unit 6 Notes

Chemical Equilibrium with
Constant Concentrations

Differences Between Non-
reversible and Reversible
Reactions
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In reversible reactions, the forward Products

reaction and backward reaction Time (s)

occur simultaneously

CHARACTERTSTICS OF EQUILIBRIUM

1. Reaction must take place in a closed system- no reactant
or product can enter or leave

2. Temperature must remain constant.

3. All reactants and products present are in constant
dynamic motion.



Le Chatelier's Principle

Disturbing a system at dynamic equilibrium shifts the
equilibrium in the direction that counteracts the change.
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* electrolyte * electrolyte
* sour taste * bitter taste
« sticky feel « slippery feel

* turn litmus red * turn litmus blue
« react with bases to * react with acids to
form water and a form water and a

salt (ionic salt (ionic
compound) compound)
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Arrhenius Acids and Bases Limitations: Some bases

(like NH, or Na,C0,) don’t
have an OH group, but DO

HC| —> H™ + CI produce hydroxide ions in
solution. According to

Acid - forms H' in water this model, though, they
would not be considered
bases.

NaOH — Na® + "OH

Base - forms "OH 1n water

Bronsted Lowry Acid and Base conjugate
A Bronsted Lowry acid donates protons, while a Bronsted formed
Lowry base accepts protons. when base
accepts
donates proton accepts proton hydrogen
ion
= +
Al Conjugate
base-
) , formed
Acid Base Conjugate Conjugate when acid
base acid donates
HQOU) + NHa(aq) = OH (GC,') + NH4+(6CI) hydrogen
ion

Remember, a proton is a hydrogen or H
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Conjugate Conjugate
base of acid of
HCI H,0

Water acting as an acid: '\:“*’Y —_— . + +

Water acting as a base: ' + .CI
"J

Disadvantages of Bronsted Lowry:

can’t explain acidic or

basic nature of compounds with no tendency to gain or lose

hydrogen ion like CO,.
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A" + B
Lewis Acid Lewis Base

(Electron (Electron
Acceptor) Donor)

- A—B

coordinate
covalent bond



Any Base is a Lewis Base and Any Acid is a Lewis Acid

Lewis Base Lewis Acid
e donor ¢ acceptor but not a proton donor
. ® @
H3C—NH, + BH; —» H3;C—-NH,—BHj;

. ® ©
HsC—NH, + HCI —= HyC—NH,CI

/ N\

Lewis Base Lewis Acid
¢ donor € acceptor
Brensted Acid
Bransted Base proton donor

proton acceptor

Not every Base is a Bronsted Base and Any Acid is a Brensted Acid

Summary of 3 Models of Acids & Bases

Definition of Definition of
Acid Base

Arrhenius H* producer OH producer

Bronsted-Lowry H* donor H* acceptor

™ Electron-pair Electron-pair
acceptor donor

Arrhenius
H

oM



What are Strong and Weak
Acids/Bases

Strong Weak

100/ <100%
Acids

100/ <100%
Bases

Strong Acids/bases break apart 100% while
weak acids/bases do not break apart 100%
in aqueous solution

Bronsted-Lowry Acids and Bases
Relative Strengths of Acids and

100 percem‘
ionized in %

H,0

Acid strength increases
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Bases

The stronger the acid, the
weaker the conjugate base.

The stronger the base, the
weaker the conjugate acid.

H™ is the strongest acid that
can exist in equilibrium in
aqueous solution.

OH- is the strongest base

wopecdilat can exist in equilibrium
. nio In aqueous solution.



Acid lonization Constant

« Acid lonization Constant (K,): the
equilibrium constant for the ionization
reaction of an acid with water
*« HA + H,O= A" + H,O*

_ [HIA]

Ka - [HA]

« Large K, = Strong acid
- Small K, = Weak acid

Base lonization Constant

- Base lonization Constant (K,): the
equilibrium constant for the ionization
reaction of a base with water

« B+H,0 — OH-+BH*
~ [BHT][OH™]
T [B]

 Large K, = Strong base
« Small K, = Weak base
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pH and PpOH scale

increasing acidity increasing basicity
~ decreasing[H] ueutral _ decreasing [OH]
[ |
pH = -log [H*]

pOH = —log [OH']
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pH + pOH = 14.00
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Neutralization Reaction
A neutralization reaction B 8 chamical raaction babawaan an

acid and & base that forms a salt &nd water,

Acid + Base — Saﬂ_ + Water
HCl + NaOH — NaCl + H?D

”+.. — P+ 9
+ NaOH — Na Cl + H OH
Double Replacemant

ACID BASE AE—
TITRATION reading
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BUFFERS

1. Definition

pH

+ Buffers are solutions which can resist changes in pH when

acid or alkali is added.
2. Composition of a buffer
Buffers are 2 types:

a, Mixtures of weak acids with their salt with a strong base or

b, Mixtures of weak bases with their salt with a strong acid.

+ Afew examples are given below:
i. Bicarbonate buffer

ii. Acetate buffer

iii. Phosphate buffer.
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Equivalence point

0 10 20 30 40 50
mL 0.100M NaOH added to 50.00mL 0.100M HC|

Buffer Capacity
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Energy

REACTION RATE = CHANGE I MASS OF REACTANT OR PRODUCT

reactant molecules
approach each other

TIME

incorrect geometry
no reaction

Q - 90
reactant molecules
separate

Successful collision
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, correct geometry
chemical reaction

reactant molecules
approach each other
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products formed
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Collision forms
activated complex.
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Product particles
flying awsy.
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Endothermic Reaction

Energy
of products

Energy
absorbed

Activation
energy

b o,

Energy
of reactants

Energy

Exothermic Reaction

;

Activation
energy

Vo \

Energy
of reactants

Energy
released

Direction of reaction

Direction of reaction

Energy
of products



EXERGONIC REACTION: 4G =0

ENDERGONIC REACTION: AG =0

Reastion is spontancous

Reaction is not spontancous
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In this reaction, because the
concentration of the reactants
is small, it’s hard for the green
molecules to make collisions

with the blue molecules

BEFORE

A higher concentration of blue
molecules makes it more likely
for the green molecules to
make collisions, thus causing
the reaction to move faster!

AFTER

Increasing surface
area of reactant
Collisions only occur

on the surfaces of solids,
increasing the surface area
increases the reaction rate
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Lower lemperature

'
ensrgy

Higher temperature

activation
energy

1

uncatalysed reaction
catalysed reaction

time




