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ANALYTICAL CHEMISTRY - CLUTCH  1E

CH.6 - CHEMICAL EQUILIBRIUM



CONCEPT: THE EQUILIBRIUM STATE 

Most chemical reactions do not go to completion.  

• ___________ do not completely convert into ___________ and reactant concentrations do not go down to ______.  

• These reactions reach chemical equilibrium, in which the reaction moves in the forward and reverse direction.   
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• K is ________ than 1 so the ________ direction and ______________ are favored.

• K is ________ than 1 so the ________ direction and ______________ are favored.

• K is ________ than 1 so __________ direction and ______________ are favored.
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PRACTICE: THE EQUILIBRIUM STATE CALCULATIONS 1 

EXAMPLE 1: For the following chemical reaction N2 (g) + O2 (g)  2 NO (g), Kc = 3.7 x 10-5, kf = 2.5 x 10-3 and kr 

= 67.57. Addition of a catalyst increases the forward rate constant 1.8 x 10-1. What is the new reverse rate constant after the 

addition of the catalyst?  

 

 

 

 

 

 

EXAMPLE 2: Consider the following reactions at 25°C: 
Reaction                                                           Kc 
2 NO (g) ⇌ N2 (g) + O2 (g)                           1 × 1030 

2 H2O (g) ⇌ 2 H2 (g) + O2 (g)                       5 × 10−82 

2 CO (g) + O2 (g) ⇌ 2 CO2 (g)                      3 × 1091 

Which compound is most likely to dissociate and give O2 (g) at 25°C? 

a) CO2   b) NO   c) CO   d) H2O 

 

 

 

PRACTICE: Write the equilibrium expression for the following reaction.  

4 NH3 (g) + 3 O2 (g)  2 N2 (g) + 6 H2O (l) 
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PRACTICE: THE EQUILIBRIUM STATE CALCULATIONS 2 

EXAMPLE 1: When reaction 1 and 2 below are added together, the result is reaction 3. 

      1)  H2O (l) + HNO2 (aq)  H3O+ (aq) + NO2
‒ (aq)              K1 = 4.50 × 10‒4 

       

      2)  H3O+ (aq) + OH‒ (aq)  2 H2O (l)                                 K2 = 1.00 × 1014 

       

      3)  HNO2 (aq) + OH‒ (aq)  NO2
‒ (aq) + H2O (l)               K3 = ? 

Find the equilibrium constant, K3.            

A) 4.50 × 10‒18              B) 2.22 × 1017                C) 4.50 × 1010                  D) 1.00 × 1014 

 

 

 

EXAMPLE 2: What is the equilibrium constant for the reaction 

NH3(aq) + H3O+ (aq) ⇌ NH4+ (aq) + H2O(l) 

Given the following information 

NH3(aq) + H2O(l) ⇌ NH4+(aq) + OH–(aq)     Kc = 1.8x10 –5 

 

 

4H2O(l) ⇌ 2OH –(aq) + 2H3O+(aq)               Kc = 1x10 –28 

 

 

a) 1.8x109  b) 4.5x107  c) 9.0x1010  d) 1.8x10–5  e) 2.7x106 
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CONCEPT: THE REACTION QUOTIENT, Q 

The reaction quotient, Q, is used to determine if our chemical reaction is at equilibrium.  

• If the reaction quotient Q is ___________ the equilibrium constant K then our reaction is at equilibrium.  

 

 

 

 

 

Comparing Q to K determines which direction the reaction shifts in order to reach equilibrium.  

• The direction our reaction shifts determines whether our reactants or products are increasing or decreasing.  

KQ

When Q < K

K Q

When Q > K

A (g) B (g) A (g) B (g)

IncreasingDecreasing Increasing Decreasing

10                            50                                                                                                          50                             140

 

 

EXAMPLE 1: Consider the hypothetical reaction below 

3 A (g) + B (g) ↔ 2 C (g)           Kc = 1.5 x 10-3 

Which of the following statements is correct if the initial concentrations are [A] = 0.85 M, [B] = 0.36 M, and [C] = 0.005 M. 

A. At equilibrium, the amount of C will increase. 

B. At equilibrium, the amount of A will increase. 

C. At equilibrium, the amount of B will increase and C will increase. 

D. At equilibrium, the amount of A will increase and B will decrease. 

E. The reaction is at equilibrium. 

Q = products
reac tan ts 	

Q = K

When Q = K

A (g) B (g)

50
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PRACTICE: THE REACTION QUOTIENT, Q 

EXAMPLE 1: For the reaction: 2 CO2 (g)  2 CO g) +  2 O2  (g),  the equilibrium constant is 7.22 x 10-4 at 400 K, 

while the reaction quotient is 6.63 x 10-2. If initially we have 0.20 atm CO2, 0.30 atm CO and 0.15 atm O2, which of the 

following statements is not true?  

a) The pressure of CO2 will be greater than 0.20 atm.  
b) The pressure of CO will be less than 0.30 atm.  
c) The pressure of O2 will be greater than 0.15 atm.  
d) The pressure of O2 will be less than 0.15 atm.  
e) The reaction will favor reactants.  

 

 

 

 

EXAMPLE 2: For the following reaction:  

3 H2 (g) +  N2 (g)  2 NH3 (g) 

Keq = 25. At a particular time, the following concentrations are measured for the given compounds: [H2] = 0.005 M, [N2] = 

0.170 M and [NH3] = 3.12 x 102 M. Which of the following statements is true? 

a) The concentration of H2 will increase.  

b) The equilibrium constant will increase.  

c) The concentration of NH3 will increase.  

d) The concentration of N2 will decrease.  

e) No change will occur.  
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CONCEPT: LE CHATELIER’S PRINCIPLE 

Le Chatelier’s Principle states if a reaction’s equilibrium is disrupted it will shift in order to re-establish equilibrium. 

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

Reactants & Products

Pressure & Volume

Adding Reactants or Removing Products

Reaction will shift to the __________.

Removing Reactants or Adding Products

Decreasing Pressure or Increasing Volume

Reaction will shift to side with ________ moles of gas.

Increasing Pressure or Decreasing Volume

Reaction will shift to side with ________ moles of gas.

__________________                                          _________________

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

Reaction will shift to the __________.

__________________                                          _________________

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

__________________                                          _________________

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

__________________                                          _________________

Temperature

Increasing Temperature

Reaction will shift _____________ heat.

Decreasing Temperature

Reaction will shift _____________ heat.

−ΔH (exothermic) heat as a product +ΔH (endothermic) heat as a reac tan t

2 A(g)  +  B (s) + heat                    3 C (g)  +  D (s)

__________________                                          _________________

2 A(g)  +  B (s) + heat                    3 C (g)  +  D (s)

__________________                                          _________________

Inert Gas (Noble Gas)

Adding under constant volume
There will be ______________ in the equilibrium position

Adding under constant pressure

Reaction will shift to side with __________ moles of gas.

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

__________________                                          _________________

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

__________________                                          _________________

Liquids, Solids & Catalysts

Addition
There will be ______________ in the equilibrium position

2 A(g)  +  B (s)                          3 C (g)  +  D (s)

__________________                                          _________________
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PRACTICE: LE CHATELIER’S PRINCIPLE 

EXAMPLE 1: The following data was collected for the following reaction at equilibrium. 

A (s)  + 2 B  (g)   3 C (g) +  D (g) 

At 55oC, K is 4.7 x 10-7 and at 100oC K is 1.9 x 10-2. Which of the following statements is true? 

a) The reaction is exothermic. 

b) The reaction is endothermic. 

c) The enthalpy change, ΔH, is equal to zero. 

d) Not enough information is given. 

EXAMPLE 2: In which of these gas-phase equilibria is the yield of products increased by increasing the total pressure on 
the reaction mixture? 

a) CO (g) +  H2O (g)   CO2 (g)  +  H2 (g)  

b) 2 NO (g)  +  Cl2 (g)   2 NOCl (g)  

c) 2 SO3 (g)   2 SO2 (g)  +  O2 (g)  

d) PCl5 (g)   PCl3 (g)  +  Cl2 (g)  

e) 2 H2O2 (g)   2 H2O (g)  +  O2 (g)  
 

PRACTICE: The reaction 2 NaHCO3 (s)  Na2CO3 (s) + H2O (g) + CO2 (g) is endothermic. What would you do in 
order to maximize the yield of Na2CO3 (s)? 

a) Lower the temperature and increase the volume of the container. 

b) Raise the temperature and add CO2(g) and H2O(g). 

c) Lower the temperature and decrease the volume of the container. 

d) Add CO2(g) and H2O(g) and increase the volume of the container. 

e) Increase the volume of the container and raise the temperature. 
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CONCEPT: ENTHALPY  

Enthalpy represents the amount of kinetic energy in the form of heat between a system and its surroundings under constant 
________________.  

• _________ represents the heat change between reactants and products that are in their standard or natural states.  

 
 

 

 

 

 

 

 

 

 

In terms of energy diagrams, the layout for thermochemical equations can be displayed by the images below:  

 

 

 

Exothermic Solution
3 H2    +    N2 2 NH3} }

        __________

Lattice Bond Energy

  __________
 
Bonds Formed

Releases heat to 

 _______ bonds

Feels  _______

  to the touch.

Absorbs heat to 

________ bonds.

Feels  _______

  to the touch.

Endothermic Solution

Solid Liquid GasGas Liquid Solid

___ q     ___      H ___ q     ___      H

Condensation Freezing

Deposition

Melting or 

   Fusion

Vaporization

Sublimation

H+   +  Br –} }

        __________

Lattice Bond Energy

  __________
 
Bonds Formed

HBr
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CONCEPT: ENTROPY   

The _______ Law of Thermodynamics states that molecular systems tend to move spontaneously to a state of maximum 
randomness or disorder.  

 

This disorder or chaotic behavior is classified as entropy.  

 
 

Whenever you need to compare the entropies of different covalent compounds the guidelines below must be followed.  

 
 

 

 

When you need to compare the entropies of different ionic compounds you must utilize lattice energy.  

• Lattice Energy represents the energy released when 1 mole of an ionic crystal is formed from its gaseous ions.  

 

 

 

 

 

 

 

 

ΔSUniverse = ΔSSystem + ΔSSurroundings

Distance between molecules increases 

          as we follow this trend path

S __________

Solid Liquid Gas Condensation Freezing

Deposition

Melting or 

   Fusion

Vaporization

Sublimation

_____

Distance between molecules decreases 

          as we follow this trend path

S _______________

SolidLiquidGas

Lattice Energy (Electrostatic Energy) =
Cation Charge ⋅Anion Charge
Cation Radius +Anion Radius

Application

The larger the lattice energy then the stronger the ionic bond between the ions.

Increases

I
n
c
r
e
a
s
e
s

Lattice Energy

Results in: ____________ boiling points        ____________ melting points 

                  ____________ entropies.

Na Cl

Na+ (g) + Cl −(g)→NaCl (s) ΔH = −787 kJ
mole

Phase Microstates Mass

As we go from gases to solids the molecules 
become more organized and less chaotic.

NO2(g) vs. NO3(g)

The more elements in the compound then the greater the entropy.

NO2 has 3 total elements NO3 has 4 total elements

The greater the mass then the greater the entropy.

Xe weighs 131 g/mol He weighs 4 g/mol

Xe (g) vs. He (g)
Gas > Aqueous > Liquid > Solid
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PRACTICE: ENTROPY CALCULATIONS 1 

EXAMPLE 1: Predict the sign of entropy for each of the following processes? 

a) I2 at 90oC and 5.0 atm    I2 at 50oC and 10.0 atm 

b) NH4Cl(s)  HCl(g) +  NH3(g) 

c) CH4(g)  +  2 O2(g)    CO2(g)  +  2 H2O(l)  

 

EXAMPLE 2: When an aqueous solution containing Al3+ at 25°C is mixed with an aqueous solution of hydroxide at 25°C 
an immediate precipitate of insoluble aluminum hydroxide is formed:  

Al3+ (aq) + 3 OH – (aq)  Al(OH)3 (s) 
  

 

The standard reaction enthalpy (ΔH°) of this reaction is -61.33 kJ/mol. Calculate ΔStotal for this reaction.  

 

 

 

 

 

 

PRACTICE: Which of the following has the greatest entropy, S? 

a) 1.00 mole of liquid water at 30° C 

b) 1.00 mole of water vapor at 30° C 

c) 1.00 mole of regular ice at -10° C  

d) 1.00 mole of “dry ice” (solid CO2) at -10° C 

e) 1.00 mole of water under 10 atm of pressure at -10° C 

Compound Al3+ OH – Al(OH)3 

 
-325 -10.90 216 ΔSf

o J
mol ⋅K

⎞

⎠
⎟

⎛

⎝
⎜
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CONCEPT: GIBBS FREE ENERGY 

Spontaneous reactions can occur without any outside energy being invested, while nonspontaneous reactions cannot.  

 

 

 

 

 

 

 

Gibbs Free Energy can also be calculated through the use of various equations:  

 

 

 

EXAMPLE: Which of the following is an example of a nonspontaneous process? 

a) Ice melting at room temperature 

b) Sodium metal reacting violently with water 

c) Rusting of iron at room temperature 

d) A ball rolling downhill 

e) Water freezing at room temperature 

 

 
 

ΔG = ΔH −TΔS ΔG = ΔGo +RTlnQ ΔGo = −RTlnK

R = constan t = 8.314 J
mol ⋅K
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PRACTICE: GIBBS FREE ENERGY CALCULATIONS 1 

EXAMPLE 1: Consider the decomposition of a metal oxide to its elements, where M represents a generic metal. 

M3O4 (s)  3 M (s) + 2 O2 (g) 

 

 

i) What is the standard change in Gibbs energy for the reaction, as written, in the forward direction? 

 

 

ii) What is the equilibrium constant of this reaction, as written, in the forward direction at 298 K? 

 

 

iii) What is the equilibrium pressure of 02 (g) over M (s) at 298 K?   

 

 

 

EXAMPLE 2: For the reaction: 

2 C (graphite) + H2 (g)  C2H2 (g) 

ΔG° = + 209.2 kJ at 25°C. If PH2 = 100 atm, and PC2H2 = 0.10 atm, calculate ΔG for reaction. 

a) +192.1 kJ 
b) +266.3 kJ 
c) -16.9 kJ 
d) +207.8 kJ 
e) +17.3 kJ 

 

 

Compound M3O4 M O2 

 
-9.50 0 0 

 

ΔGf
o kJ
mol

⎞

⎠
⎟

⎛

⎝
⎜
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PRACTICE: GIBBS FREE ENERGY CALCULATIONS 2 

EXAMPLE: Sodium carbonate can be made by heating sodium bicarbonate: 

2 NaHCO3 (s)   Na2CO3 (s) + CO2 (g) + H2O (g) 

Given that ΔH° = 128.9 kJ/mol and ΔG° = 33.1 kJ/mol at 25°C, above what minimum temperature will the reaction become 
spontaneous under standard-state conditions? 

a) 0.4 K 

B) 3.9 K 

C) 321 K 

D) 401 K 

E) 525 K 

 

 

 

PRACTICE: The signs of ∆H, ∆S, and ∆G at 25oC are shown below for three chemical reactions.  

       ∆H      ∆S     ∆G 

a)      –         –        + 

b)      +         +       + 

c)      –         +       + 

Which reaction would go in the reverse direction at high temperatures?  
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CONCEPT: SOLUBILITY PRODUCT CONSTANT 

_______________________ represents the maximum amount of solute that could successfully dissolved in 
a solvent. 

• Associated with any solid is a Ksp value, which stands for the solubility product constant.  

• The larger the solubility product constant then the _________ soluble an ionic solid is in a solvent.  

• The smaller the solubility product constant then the _________ soluble an ionic solid is in a 
solvent.  

EXAMPLE 1: A hypothetical compound MX3 has a molar solubility of 0.00562 M. What is the value of 
Ksp for MX3? 

a) 3.16 x 10-5 

b) 2.99 x 10-9 

c) 9.48 x 10-5 

d) 2.69 x 10-8 

 

 

EXAMPLE 2: Which of the following compounds will have the highest molar solubility in pure water? 

a) Co(OH)2       Ksp  = 1.3 x 10-15 

b) Sr3(PO4)2     Ksp  = 4.0 x 10-28 

c) PbCl2           Ksp  =  1.60 x 10-5 

d) AgCN          Ksp  =  5.97 x 10-17 

e) PbSO4        Ksp  = 1.82 x 10-8 
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PRACTICE: SOLUBILITY PRODUCT CONSTANT CALCULATIONS 1 

EXAMPLE 1: La(OH)3 has a Ksp of 2.0 x 1021. How many grams of La(OH)3 (MW: 189.93 g/mol) are 

dissolved as hydroxide ions in 2.5 liter of a saturated solution of La(OH)3?  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 2: Find the pH of a saturated solution of Aluminum hydroxide, Al(OH)3. The Ksp of Al(OH)3 is 1.9 
x 10-10. 
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PRACTICE: SOLUBILITY PRODUCT CONSTANT CALCULATIONS 2 

EXAMPLE: Calculate the molar solubility of FeCO3 in a solution of 0.00167 M Na2CO3. Ksp for FeCO3 is 2.1 

x 10-11.  

 

 

 

 

 

 

 

PRACTICE 1: What is the molar solubility of Fe(OH)3 (s) in a solution that is buffered at pH 3.50 at 25�C? 

The Ksp of Fe(OH)3 is 6.3 x 10–38 at 25�C. 

 

 

 

 

 

 

PRACTICE 2: The molar solubility of potassium dichromate, K2Cr2O7 (MW: 294.19 g/mol) is 8.3 x 10-3 g 
per 100 mL solution at 20oC. Calculate its Ksp.  
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CONCEPT: THE REACTION QUOTIENT, Q 

The reaction quotient, Q, is used to determine if our chemical reaction is at equilibrium and if a precipitate 
will form.  

• If the reaction quotient Q is ___________ the equilibrium constant K then our reaction is at 
equilibrium.  

 

 

Comparing the reaction quotient Q to the equilibrium constant K will determine the direction the reaction will 
shift.  

• If Q is _____________ than K then our reaction will shift to the ____________________ .  
 

 

 

 

• If Q is _____________ than K then our reaction will shift to the ____________________ .  

Q = products
reac tan ts

= [Ag+ ][Cl– ]= [4.6 ×10−9 ][1.1×10−15]= 5.06 ×10−24

AgCl (s)                   Ag+ (aq)    +   Cl – (aq)
                                             4.6 x 10 -9 M      1.1 x 10 -15 M

Ksp =1.77×10
−10 KQ

When Q    Ksp

AgCl (s)                 Ag+ (aq)  + Cl – (aq)

AgCl (s)                   Ag+ (aq)    +   Cl – (aq)
                                              1.3 x 10-5 M      1.3 x 10-5 M

Q = products
reac tan ts

= [Ag+ ][Cl– ]= [1.3×10−5][1.3×10−5]=1.77×10−10

Ksp =1.77×10
−10

Q = K

When Q = Ksp

Q = products
reac tan ts

= [Ag+ ][Cl– ]= [0.250][0.250]= 6.25×10−2

AgCl (s)                   Ag+ (aq)    +   Cl – (aq)
                                                 0.250 M             0.250 M

Ksp =1.77×10
−10 K Q

When Q    Ksp

AgCl (s)                 Ag+ (aq)  + Cl – (aq)
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PRACTICE: THE REACTION QUOTIENT CALCULATIONS 1 

EXAMPLE 1:  Will a precipitate form when 0.150 L of 0.100 M Pb(C2H3O2)2 and 0.100 L of 0.20 M NaCl 
are mixed? The Ksp value of PbCl2 is 1.2 x 10-5.   

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE 2: What is the minimum pH at which Fe(OH)2 will precipitate if the solution has [Fe2+] = 0.0583 

M? Ksp of Fe(OH)2 is 4.87 x 10-17?  

 

 

 

 

 

 

 

 

 

 

ANALYTICAL CHEMISTRY - CLUTCH  1E

CH.6 - CHEMICAL EQUILIBRIUM

Page 19



CONCEPT: ACID IDENTIFICATION 

The most common feature of an acid is that many possess an H+ ion called the _______________________________ .  

When it comes to acids there are 2 MAJOR TYPES that exist:  

_______________________ are acids where the H+  ion is attached to an electronegative element.  

• These types of acids lack the element __________________ and usually possess no __________________ .  

• The most common type of these particular acids are the haloacids: _______ , _______ , _______  & _______ . 

   

 

 

 

_______________________ are acids that contain the ________________ , ________________ & ________________.  

• They are created by the hydration of nonmetal oxides.  

 

 
 
EXAMPLE: Which of the following compound(s) cannot be classified as an acid?  

 

a) H2Se   b) HOCN  c)  HN3   d)  C3H8   e) All are acids. 
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CONCEPT: IONIC SALTS 

When an acid neutralizes a base an ionic compound called a _______________ is formed. These solutions can be neutral, 
acidic or basic, depending on the acid-base properties of the cations and anions formed.  

 

Cations +

Transition Metals
___ or higher charge will be acidic, less than ___ will be neutral

TiBr2

Main Group Metals
___ or higher charge will be acidic, less than ___ will be neutral

GaI3

Positive Amines

NH4NO2

Positively charged amines are acidic

 

 

 

Anions –

Add an H+ to the anion and if you create a weak acid then your negative ion is basic.

KF H+
Add an H+ to the anion and if you create a strong acid then your negative ion is neutral.

LiBr
H+

 
 
 

Amphoteric
Acidic Basic
HSO4

–               HSO3
–              H2PO4

–                HCO3
–               HS –              HPO4

2-
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CONCEPT: pH AND pOH OF COMPOUNDS 

To deal with incredibly small concentration values of [H+] and [OH-] we can use the pH scale.  

• Under normal conditions, the pH scale operates within the range of ______ to ______ .  

By taking the – log of [H+] and [OH-] we can find pH and pOH.  

pH = − log[H+ ] 		 	 pOH = − log[OH− ] 	 	 	 p = − log 	

By recognizing the relationship between [H+] and [OH-] with pH and pOH we can create new formula relationships.  

 

 

In general as the pH value increases there is a ____ [H+] & ____ [OH-]. 

• A species with a pH equal to 7 is classified as _____________ : [H+] ____ 1.0 x 10-7 M ____ [OH-]. 

• A species with a pH greater than 7 is classified as _____________ : [H+] ____ 1.0 x 10-7 M ____ [OH-].  

• A species with a pH less than 7 is classified _____________ : [H+] ____ 1.0 x 10-7 M ____ [OH-]. 

By using – log with the equilibrium expression for water a relationship between pH and pOH can be created.  

pH+ pOH =14
 

EXAMPLE: What is the hydroxide ion and hydronium ion concentration of a solution with a pH equal to 5.88? 
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PRACTICE: pH AND pOH OF COMPOUNDS 

EXAMPLE 1: Of the following options, a solution with which pH would have the greatest concentration of hydronium ions? 

a) 4 

b) 8 

c) 11 

d) 13 

 

EXAMPLE 2: What mass of HBr should a student mix into 250.00 mL of water to make a solution with a pH = 3.850? 

a) 0.00286 g 
b) 0.0547 g 
c) 1.41 x 10-4 g 
d) 0.0114 g 
e) 2.87g 

 

PRACTICE: What is the hydronium ion concentration in a solution having a pOH of 3.62? 

a) 3.8 × 10−5 M 

b) 4.2 × 10−11 M 

c) 3.8 × 10−4 M 

d) 2.6 × 10−11 M 

e) 5.1 × 10−10 M 
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CONCEPT: BINARY ACID STRENGTH 

STRONG ACIDS are considered _________________ Electrolytes so they ionize completely in water.  

HCl (aq)  H+ (aq) + Cl – (aq)  

WEAK ACIDS are considered __________________ Electrolytes so they don’t completely ionize in water.  
 

HF + H2O F – (aq) + H3O+ (aq)  
 

The strength of a BINARY ACID is based on the _________________________ or ________________ of the nonmetal.  

• Elements in the SAME PERIOD look at __________________ . The ___________________, the ________ acidic.  

• Elements in the SAME GROUP look at  __________________ . The ___________________, the ________ acidic.  

 

 

 

 

 

 

 

 

 

EXAMPLE 1: Which is the weakest acid from the following?  

a) H2S   b) HF   c) H2Te  d) All would have the same acid strength.  

 

EXAMPLE 2: Which of the following acids would be classified as the strongest?  

a) CH4   b) NH3   c) H2O   d) HF    e) PH3 

 

 

H2O
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CONCEPT: OXYACID STRENGTH 

The strength of OXYACIDS is based on the number of _____________ or the _____________________ of the nonmetal. 

• RULE: If my oxyacid has 2 or More ___________ than ____________ then my oxyacid is a __________ ACID.  

      

When comparing the strengths of different oxyacids remember:  

• If they have different number of oxygens then the _________ oxygen the ___________ acidic  

• If they have the same number of oxygens then the _________ electronegative the nonmetal the ________ acidic. 

   

 

 

 

 

 

 

EXAMPLE 1: Rank the following oxyacids in terms of increasing acidity.  

a) HNO3   b) HC7H5O2   c) H2CO3   d) HClO3 

 

HClO3 
     
    ___ Oxygens 
–  ___ Hydrogens

HOCN
     
    ___ Oxygens 
–  ___ Hydrogens

HC4H7O2
     
    ___ Oxygens 
–  ___ Hydrogens
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