Ids and Bases

AC

Chapter 15



Some Properties of Acids

Produce H" (as H;0O") ions in water (the hydronium ion is a

hydrogen ion attached to a water molecule)
Taste sour

Corrode metals

Electrolytes
React with bases to form a salt and water
pH is less than 7
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Some Properties of Bases

Produce OH Ions in water

['aste bitter, chalky

Are electrolytes

Feel soapy, slippery

React witih acids to form salts: and, water
pHgreater thamn'«
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Acid Nomenclature Review

Anion
Ending Acid Name
No Oxygend  -l0e hydro-(stem)-ic acid
-ate (stem)-ic acid
W/OXYGEN
-Ite (stem)-ous acid
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Acid/Base definitions
Definition 1: Arrhenius

Arrhenius acid is a substance that produces H* (H;0") in water




Acid/Base Definitions

A Definition #2: Brgnsted i Lowry

ACIdS I preton denor

BAases I preton acceptorn

APIOtUNS e gyt a Ny-Irog er:
tonetiiat hasie=tit's eae=t-n!




A Brgnsted-Lowry IS a proton donor
A Brgnsted-Lowry base Is a proton acceptor

: conjugate conjugate




ACID-BASE THEORIES

The Brgnsted definition means NH; i1s a BASE In
water o and water Is itselffan ACID

NH; + H,0 == NH, + OH "
Base Acid Acid Base




conjugate pair

conjugate pair

HCO; (aq) + H,0(f) < H;0%(aq) + C(05°(aq)

Acid Base Acid Base

A A=




Label the acid, base, conjugate acid, and
conjugate base In each reaction:

HCl+OH A° CF+HO

Acidr  Base conjs €onj.
Base Acid

LO +HSQ A HSQ + HO

conj: conj:
Base ACIG

Base ‘Neile



Acids & Base Definitions
Definition #3 - Lewis

Lewis acid - a substance that
ACCEepts an electron pair

BFy, the boron atom is surrounded
by only three electron pairs.

flewis base - asubstance

thattdonates an electron
palf, | 3

MHz, the M atom haz three bond pairs
and one lone pair of electrons.




Lewis Acids & Bases

Formation of hydronium ioen Is also
an excellent example.

A=lectron pair ofithe new ©=Hbond
origmates enithe [fewisthase.



Lewis Acid/Base Reaction

Lewis Acid Lewis Base Adduct

Hy0*

4




The pH scale is a way of
expressing the strength of

acids and bases. Instead off § ~~Ammoria
using very small numbers, cleaner)
We Just use the NEGATIVE

power ofi 10 onithe Molarity ~blood
ofithe H (or ©HF)ion.

<—Pure water
-—Milk

<—Vinegar

Under 7 = aCId j <—Lemon juice

-<—Stomach

7 = neutral ' wcid
Over 7 = base ~—1MHC




Calculating the pH

pH = - log [H+]
(Remember that the [ ] mean Molarity)

Example: If [H*] =1 X 1010
PH=-log 1 X 10-10
pH = - (- 10)
pH =10

Example: If [H*] = 1.8 X 10~
pH=-log 1.8 X 10~
pH = - (- 4.74)
pH = 4.74



Try These!

Find the pH of these:

1) A 0.15 M solution of P" = l0g 0.15
Hydrochloric acid OH = - (- 0.82)
oH = 0.82

] — _ -7
2) A 3.00 X 10”7 M PH =-1log 3 X 10
solution of Nitric OH = - (- 6.52)
acid oH = 6.52




