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Chemistry 12
Acid-Base Equilibrium I

Properties of Acids & Bases
Definitions of Acids and Bases

Conjugate Acid-Base Pairs
. Amphiprotic Substances
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| Properties of Acids and Bases
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| Definitions of Acids and Bases
: aend (0
Arrhenius Theory of Acid and Bases ( 0 B w )
e Arrhenius acids (2\0as H+ ions
e Arrheniustbases (¢\gast OH: ions.
Typically... ((\Qd\'rak\?z,ojc?bm roCt an )
Acid + Base > Salt + Water
HCI (aq) + NaOH @q > NaCl (g + H20

Brgnsted-Lowry Acids and Bases (C\(\,Qm \Z)

A broader definition !

ddNetRs HC*{on.. (“PM’M ‘)

e Bronsted-Lowry bases _ OLCLLDYY

N

e Brgnsted-Lowry acids

H+ion.

Example 1:

@Cl (aq) + H20 @) D Clag) + H30§(aq1

A 6

H-GH

_ Calud: Hydmatem loa

HCl_dON0&®S  a proton, H¢, to the water molecule - HCl is acting as a_8~ [ &t d

H,0 _(\CLE 2\'& a proton, H*, from HCl - water is acting as a B-L basc

Hz,o"’ HY — HgO*




Example 2: [\ @/\/
NH3 @ag) + l@) 0 = NU4J @ag) + OH" ag
B A A B

()

N )
Q\ NH3 0.CCeged a proton, H*. NHz is acting as a @ L ba}L

H-0 M’a proton, H*. water is acting as a 6-L 0*0\4

In the reverse reaction....
NHa4* M"Ql proton, H* and is acting as a 6-L acd

OH-_ QCLRfts proton, H*. and is acting as a B-L base

ACJD Gain or lose? Q)
Los AS/DDMﬁAﬁ H*

HsA HzA- HAZ A3
fipar digorc Mo pHi ¢
G&‘m:/\ﬂ /Accert{n.b Ht

BASE
Rewrite the following compounds in order of decreasing number of protons:
| 3 z B
a) HP042' | H3PO4 | H2P04' | PO43'
Acid Base

- l- 3 -
H3?0 u, Hc?o‘-l . HPoy / ch
b) H.0 | Hs0*| OH-
kad Base
HaD* ‘ \'\Z,O , OH™
C) SO4Z'|H2504|HSO4'
AcA ,
H oS0y , WS04~ , I0

B ase

d) NHs | NHy | NH4*
) 3] 2A|G&4 Base

MH&,{* ) k\H‘s , NHZ-

e) HzSO3| 5032' | HSO3'
Acd B

HZ,SDS . HSQS-J 5%61



Practice! Identify the following as an acid or base

Y

@104 +H0 > ClOs + Hs0*

A B
@B/I':'\leo - Br+ H3O+
A

HIO3z + H,0 = 103- + H30+

A B8 8 A

HIOsz + OH- 5 103-+ H,0
A B B8 A

HC,04 + H30+* =< H2C,04 + H,0
g A A b
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HI + H20 2> [+ Hs0+

A b
HCIl + H,0 = CI- + H30+
A b
HCOOH + H,0 = COOH- + H30+
A B B A

H3PO4 +OH-= H,PO4 + H30+

A & B8 A

S032- + H30+ = HSOs3 + H,0

8 A A b

| Conjugate Acid-Base Pairs

Example 3 - Identify the Brgnsted-Lowry acid and base in the following reaction:

HF (aq) + CN" @ag) = HCN (ag) + F aq

A6 A 6

Two substances that differ by one}ﬁr:\are called a conjugate acid-base pair.
— AMANNA AN\ ™

Let’s practice!

HNO;  + cr o HCI + NOs
A é A 8
POs3  + H,0 o HPOs2  + OH"
2 A A 6
CN + H,0* & HCN - H.0
B A A B
BO,3 + HC204 L HBO,2 + Co042
B A A &
NO, + PH3 o PH;" + HNO:
6 A ) A

a
HCO:  + NH4* =N HCOOH + NH;
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Complete the following table: / "C)
Cdniugate Acid Conjugate Base
(donates a proton) (accepts a proton)
H2C20. HC 0y~
HIds 505
HCO (042"
H:0; HO . -
H 3 6 0 3 H,BO3-
HCOOH CooH ~
CoH Oy
t
H.0 b \‘\ -

Hebden Workbook pg. 119 #13

13. I|dentify each species in the following equations as being an acid or base.
a) HF+S0; ==F + HSO, d) H,PO; +S* =HS + HPO;

b) H,0+ HCO; ==H,0" + CO" e) N,Hj+ SO, ===N,H,+ HSO]
c) NO; +H,0 ==0H" +HNO,
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| Amphiprotic Substances” aod od o base |
Gu\gm\\»& ’ if a dubStar hay :
Consider the two reactions below: _—
. A I\L@od;v( C)l\oflik ond
NH3 aq) +(HpO 1y = NHa* (aq) + OH- (o) 2. An eg;ibs movable H
B A A @ Thea it s AM"L\i[)mh‘t.
/(\ot oSt \3 ceMmo vable
@F (aq) * H20 () = H30* (aq) + F~ ag) ex. @5%57
A ) A 1

!M“‘j emo vob
(o Hne erd)

In the first reaction, water acts as a BL-acid. In the second reaction, water acts as a BL-base.

An amphiprotic substance has the ability to act as an acid or a base, depending on what it is reacting with.

1. Which of the following would be expected to exhibit amphiprotic behavior. Circle those that apply.
% o o

2. Of the species that were circled in the above question, write two equations: (1) behaving as an acid with

water (2) bWse with water

@33' ¢ HO 2 Se o« Hzo"
A

e+ (o 2 Hige oM
B

(Wod < v & POY*T * DT
A

Heo + (o 2 WP v oR
@3/\\?(0 S S%T « Hgdt
~

B
ADS' « A7z
%

Complete Brgnsted-Lowry Acid-Base Worksheet #9-1
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