Acids and Bases Study Guide

What are the properties of acids?

1. Aqueous solutions of acids have a sour taste.

2. Some acids react with active metals to release hydrogen gas, H2. 

3. Acids change the color of acid-base indicators.  Litmus paper turns red.

4. Acids react with bases to produce salts and water.
5. Some acids conduct electrical current.
What are the properties of bases?

1. Aqueous solutions of bases taste bitter.

2. Dilute aqueous solutions of bases feel slippery.  You feel this property when you wash with soap.

3. Bases change the color of acid-base indicators.  Litmus paper turns blue.

4. Bases react with acids to produce salt and water.

5. Bases conduct electricity.
What is neutralization?
when an acid and base come together producing a salt and water and bringing the pH closer to 7

What are the products of a neutralization?

water and a salt
What is an amphoteric compound?

a species that can act as an acid or a base
What acid is used in car batteries?

sulfuric acid, H2SO4
What acid does the stomach produce?

hydrochloric acid, HCl
What acid is in vinegar?

acetic acid, HC2H3O2
What acid is used to make fertilizers and detergents?

phosphoric acid, H3PO4
Classify Group I metal hydroxides.

strong bases

Compare definitions of  acids?                                  and bases?
Arrhenius

increases concentration of H+ ions, 

in aqueous solutions. 

increases the concentration of hydroxide ions, OH-, in aqueous solution

Brønsted-Lowry 

molecule or ion that is a proton, H+  , donor
proton, H+  , acceptor

Lewis
accepts an electron pair to form a covalent bond.
donates an electron pair to form a covalent bond.

What is the basic assumption of the Arrhenius theory?

acids and bases conducted electricity because they produce ions in solution
What is a conjugate acid?

species formed when a Brønsted-Lowry base gains a proton 
What is a conjugate base?

species that remains after an acid has given up a proton
Is the conjugate of a strong acid weak or strong?

weak base
What are the relative positions of the members of a conjugate acid-base pair in an equation?

they appear on opposite sides of the equation

Describe strong acids as strong or weak electrolytes.  What causes this?

strong electrolytes; they dissociate completely
What is the equation for the ionization of water?

2H2O(l) ↔ H3O+(aq) + OH-(aq)
What is the ion-product constant for water?

Kw = 1 x 10-14 M2
How do you calculate pH?

pH = -log [H3O+]  ; [H3O+]  is the molar concentration of hydronium ions;  log 10x = x
How are pH and pOH related?

pH + pOH = 14        pOH = -log [OH-]  
Describe concentration of H3O+ ions and hydroxide ions OH- along the pH scale?

pH < 7 acidic H3O+  concentration is greater than OH-  concentration.

pH = 7 neutral  [H3O+] = [OH-] 

pH > 7 basic  H3O+  concentration is less than OH-  concentration

What is the common ion effect?

addition of an ion common to two solutes brings about precipitation or reduced ionization.
How does the common ion effect affect a solution?

reduces ionization or increases precipitation
What is the effect of adding the conjugate base of an acid to an aqueous solution of a weak acid?

lowers [H+] and increases pH
What type of solution resists change in pH?

a buffer
What is a buffer?

a solution of a weak acid and a salt of the acid, or a solution of a weak base and a salt of the base
What happens when a small amount of acid or base is added to a buffer?

the pH of the solution remains nearly constant
