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ACID BASE DEFINITIONS: Svante Arrhenius (Swedish) defined acids and bases in 1880

ARRHENIUS ACID: a substance that releases hydrogen ions into aqueous solutions (HCl, H2SO4, H3PO4)

ARRHENIUS BASE: a substance that releases hydroxide ions into aqueous solutions (NaOH, Mg(OH)2, Al(OH)3)

BRÖNSTED-LOWRY ACID: substance that donates protons. Essentially same as Arrhenius acid, but not limited to being a solution

BRÖNSTED-LOWRY BASE: a substance that accepts protons. (Includes more substances than Arrhenius bases, like NH3)

Individual free protons immediately join a water molecule to make it a hydronium ion (H3O+)             H+ + H2O --->  H3O+    

DEPROTONATION: the process of losing a proton


PROTONATION: the process of gaining a proton

An acid that loses a proton forms a substance that can accept a proton & is called a conjugate base of the acid. The conjugate acid of a base is the substance formed by the protonation of the base. (see Table 14-3, pg 328 for examples) Conjugates are always products

LEWIS ACID: a substance that can accept a pair of electrons

LEWIS BASE: a substance that can donate a pair of electrons

(Named after American, Gilbert Lewis in 1923) The Lewis definition of acids & bases include more substances than other definitions do

ACIDS: 
1. taste sour




2. react w/ active metals to produce hydrogen gas and a salt


3. turn litmus red




4. neutralize bases

BASES:
1. taste bitter




2. feel slippery


3. turn litmus blue




4. neutralize acids

The deprotonation of acids and the protonation of bases are reversible processes

AUTOPROTOLYSIS (autoionization or self-ionization): an acid-base reaction of water in which one molecule donates a proton to another molecule of the same substance.
H2O  +  H2O  <--->  OH-  +  H3O+; the reverse reaction dominates

AUTOPROTOLYSIS CONSTANT OF WATER: (Kw) the special name given to the dissociation constant of water molecules at 25 degrees Celsius.   Kw  =  [H3O+] [OH-]  =  (1  x  10-7) (1  x 10-7)  =  1 x 10 -14   

pH SCALE: proposed in 1909 by Soren Sorensen (Danish chemist) to express the degree of acidity or alkalinity of a solution

The pH of a solution: negative logarithm of the hydronium ion concentration [H3O+]. Be familiar with the pH of common substances (page 333) 







pH  =  -  log [H3O+]

pOH: negative logarithm of the hydroxide ion (OH-) concentration

pOH  =  -  log (OH-)
The pH + pOH = 14 (always at 25°C)





Pure water has a [H3O+]  = 1  x 10-7; neutral

To find the  [H3O+] when the pH is known, find the antilog of -pH.  [H3O+] = antilog (- pH)

All solutions with pH less than 7 are acidic



All solutions with pH greater than 7 are basic
STRONG ACIDS: ionize completely, give up  protons easily; in aqueous solutions, ALL HCl breaks into H+   &  Cl-
SIX (COMMON) STRONG ACIDS:  H2SO4, HNO3, HClO4, HCl, (less common: HBr, HI)
WEAK ACIDS: do not ionize completely; In acetic acid only 1 out of 24 molecules loses a H+   

STRONG BASES: accept protons readily like OH-. LiOH, NaOH, KOH, RbOH, CsOH, MgOH, CaOH, SrOH, BaOH

WEAK BASES: are poor proton acceptors

The conjugate base of a strong acid is always a weak conjugate base; HClO4: strong acid; ClO4-: weak conjugate base

The conjugate acid of a strong base is always a weak conjugate acid; NaOH: strong base; OH-: weak conjugate acid

ACID DISSOCIATION CONSTANT: Ka: describes the extent of the forward reaction in the equilibrium. (describe acid strengths) The larger the Ka the stronger the acid; Ka1: constant for the ionization of the 1st H; Ka2: constant for the ionization of the 2nd H (if it exits);  Ka3: constant for the ionization of the 3rd H (if it exits)


the Ka1 is always larger than the Ka2, the Ka2 is always larger than the Ka3;

 Ka1 > Ka2 > Ka3
AMPHIPROTIC or AMPHOTERIC: substances that can act as both Brönsted-Lowry acids or bases; H2O, HSO4 -  

MONOPROTIC ACIDS: can donate only one proton - HCl

POLYPROTIC ACIDS: can donate more than one proton   

DIPROTIC ACIDS: can donate 2 protons - H2CO3  Has a Ka1 and  Ka2    

TRIPROTIC ACIDS: can donate 3 protons - H3PO4  Has a Ka1, Ka2, and a Ka3    

CAUSES OF ACID - BASE STRENGTH: the location of electron pairs determines how easily a proton (H+) can be released

1. The more electronegative an atom is, the more it draws the electron cloud closer to it exposing the H+, making it a stronger acid

(HCl vs HBr) and (HClO3 vs HClO4)
2. Anions hold protons more strongly than neutral molecules; (H2SO4 vs HSO4-) and (H3PO4 vs H2PO4-)

INDICATORS: substances that change colors when the pH of a solution changes. Usually weak acids or weak bases whose conjugates have different colors

NEUTRALIZATION REACTION: the formation of water from hydronium and hydroxide ions

SALT: a substance formed when the anion of an acid and the cation of a base combine

NEUTRAL SALT: show no H or OH groups;  NaCl, KBr

ACIDIC SALT: have H in their formulas


    BASIC SALT: have OH groups in their formulas; CuCO3•Cu(OH)2
ACID-BASE TITRATIONS: the procedure for measuring the volume of a solution of unknown concentration that will combine with the volume of known concentration   NkVk = NuVu
TITRATION CURVE: shows how pH changes when an acid or base is added to a solution

BUFFER: solution that resists pH changes despite small additions of hydronium or hydroxide ions


