Acids, bases, & Salts

Properties of acids 

1. Ionize (dissociate) in water producing H3O+ ions (commonly shortened to H+)
2. Are electrolytes (They conduct when liquefied or dissolved in water)
3. Affect the colors of indicators (See table M)

4. neutralize with bases forming water and a salt

(double disp)
Example

HBr + 
LiOH 


HOH + 
LiBr

Acid

base


water
salt

5. taste sour (citric acid,lemons,grape fruit,)
6. React with active metals producing hydrogen gas. (See table J) (single replacement)    
Example: H on table J.  Predict if the following reactions are spontaneous.

Ni + 
2HCl


 NiCl2
+
H2

Ni is more reactive so yes it is spontaneous

2Cu + 2HCl


 2CuCl
+
H2

Copper is less reactive.  Not spontaneous

Properties of bases

1. ionize in water producing OH- ions

2. affect the colors of indicators (see table M)

3. neutralize with acids producing water and a salt (See acids #3)

4. Taste bitter (like soap)
5. Is slippery (like soap, also makes reagent bottles more dangerous to handle!)
6. Are electrolytes

Practice using table M
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Goal: to understand neutral, acidic, basic values of pH and to know how many times more basic or acidic a solution becomes when changing the pH by whole numbers
The pH scale- used to measure acidity or alkalinity of solutions by comparing the concentration of H+ ions to neutral water.  The scale is logarithmic (meaning it goes by powers of 10) 
Water dissociates to a small degree: shorthand reaction
HOH 


H+ + OH-

True reaction is 
H2O + H2O


H3O+ + OH-







Hydronium + hydroxide ion
pH of 7 means neutral [H+] = [OH-]

pH of above 7 means basic (alkaline) [OH-] ( [H+]

pH of less than 7 means acidic [H+] ( [OH-]
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When changing from a pH of 3 to 2 the solution becomes…
10x more acidic (or 10x less basic)

When changing from a pH of 6 to 8 the solution becomes…

100x less acidic (or 100x more basic)

Acid – Base theories

1. Arrhenius theory- Simple but not 100% accurate

a) Arrhenius acids produce H+ ions as the only positive ion in a solution (Remember H+ is H3O+ and is called a hydronium ion)
See table K for common acids:

All acids start with H except organic acids which are often written as R-COOH

b) Arrhenius bases produce OH- ions as the only negative ion in a solution

See table L for common bases

All Arrhenius bases begin with a metal and end with an OH such as; 

LiOH, NaOH, Ba(OH)2, Al(OH)3etc,

BEWARE alcohols and organic acids end with OH but are not Bases!  

R-OH is an alcohol







R-OOH is an acid
(R stands for an arbitrary hydrocarbon chain)

2. Bronstead-Lowry theory accounts for all acids and bases

a) Bronstead acids- are proton donors (H+ or a proton)

b) Bronstead bases- are proton acceptors (OH- of course accepts protons)

Bronstead theory describes bases like NH3, and SO42- where Arrhenius does not

NH3 + HCl


 NH4+  
+
 Cl- 

NH3 Accepts a proton therefore is a Bronstead base

HCl donates a proton therefore is an Acid
Water can act as an acid or a base

Remember?

H2O + H2O


H3O+ + OH-

Titration neutralizing a solution accurately by adding an acid or base to a base or acid until an indicator shows a rapid color change. (When the change occurs the endpoint is reached.)
Review:

Molarity = 
Moles of solute





volume of solution (In liters)

SO………

#1

Molarity of an acid
 = 
Moles of acid (H+ ions)









Volume

Or

Moles of acid = Molarity of acid X volume of acid

Or 

Moles of acid = MaVa

#2

Molarity of a base
 = 
Moles of base (OH- ions)









Liters of solution

Or

Moles of base = Molarity of base X volume of base

Or

Moles of base = MbVb

When a solution is titrated to its endpoint [H+]=[OH-]

So: 

Moles of Acid= Moles of Base

Or 

MaVa = MbVb  
(This is on the back of your reference tables, along with explanations for the variables)
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Hydrogen ions Examples of solutions at this pH
compared to distilled water

10,000,000 Battery acid, Strong Hydroflouric Acid

1,000,000f Hydrochloric acid secreted
by stomach lining

100,000/
Lemon Juice, Gastric Acid

Vineger

Grapefruit, Drange Juice, Sods

Acid rain
Tomata Juice

Soft drinking water
Black Coffee

Pure” water

Sea water

Baking soda

Great Salt Lake
Milk of Magnesia

Ammonia solution

Soapy water

Bleaches
Oven cleaner

Liquid drain cleaner








