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The Chemistry of Acids and

Bases Separately
Chapter 14 Part |
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Strong and Weak Acids/Bases

HNO3, HCI, HBr, HIl and HCIO, are among the
few known strong monoprotic acids.

H—Cl

N ad

H3O+: ! :

Memorize these five strong acids!

‘ HZOJ

MAR

Strong and Weak Acids/Bases

Strong Base: 100% dissociated in water.
NaOH(aq) — Na*(aq) + OH-(aq)
Other strong monobasic bases: KOH, LiOH

Ca(OH), is a strong dibasic
system:

Cao (lime) + H,0 -->
Ca(OH), (slaked lime)

Memorize the three strong
monobasic bases!

MAR

Strong and Weak Acids/Bases

Generally divide acids and bases into STRONG or
WEAK categories.

STRONG ACID: HNOs(aq) + H,O(liq) —
H3;0*(aq) + NOs(aq)
HNO; is about 100% dissociated in water. Acids
create hydronium when they react with water.

MAR

Strong and Weak Acids/Bases

Weak acids are much less than 100% ionized
in water.

One of the best known is acetic acid =
CH3COzH = HOAc

HOAc(aq) + H,O(liq) =
OAc-(aq) + H3;O*(aq) 3 D

OAc- = CH3;CO,- = acetate ion

MAR

Strong and Weak Acids/Bases

Weak base: less than 100% ionized in
water

One of the best known weak bases is
ammonia, NH3

NHy(aq) + H,0(liq) <= NH,*(aq) + OH-(aq)

Base Acid

MAR
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ACID-BASE THEORIES

The most general theory for common aqueous

acids and bases is the BRONSTED -
LOWRY theory
ACIDS DONATE H* IONS
BASES ACCEPT H+* IONS

See Brgnsted Acids and Bases Handout

MAR

ACID-BASE THEORIES

NH; is a BASE in water - and water is itself an
ACID

NHa(aQ) + H20(0) ==

Base

7 ’ ~9 \AJ J ; 2 =
NH;/ NH,* is a conjugate pair - related
by the gain or loss of H*

Every acid has a conjugate base -
and vice-versa.

NHz*(aq) + OH™(aq)

MAR

MORE ABOUT WATER

H,O can function as both an ACID and a BASE.

jghY <

*\f

Pure water undergoes AUTOIONIZATION

MAR

ACID-BASE THEORIES

The Bronsted definition means NH; is a BASE
in water - and water is itself an ACID

NH3 + Hzo NH4+ + OH
Base Acid Acid Base
H
| .
H-=N: H-0:
1 I
H H

MAR

Conjugate Pairs

conjugate pair

conjugate pair

HCO;"(ag) + H,0(€) —— H;0*(aq) + (052 (aq)
Acid Base Acid Base

A A=

MAR

MORE ABOUT WATER
.,\ OH

e

Ky = [H;0*] [OH-]= 1.00 x 10-14 at 25 oC
In a neutral solution [H;0*] = [OH"]

so K, = [H;0*]2 = [OH]2

and so [H;0*] = [OH] = VK, =1.00 x 107 M

Autoionization

Memorize Kw=1.00 x 10-14]

MAR

Page I1I-14a-2 / Chapter Fourteen Part I Lecture Notes



Page I1I-14a-3 / Chapter Fourteen Part I Lecture Notes

Calculating [H;0*] & [OH] Calculating [H;0*] & [OH-]
You add 0.0010 mol of NaOH to 1.0 L of pure water. You add 0.0010 mol of NaOH to 1.0 L of pure water.
Calculate [H;0*] and [OH-]. Calculate [H30*] and [OH-].
Solution Solution

2 H,0(lig) = H;0*(aq) + OH-(aq)

2 H,0(lig) = H;0*(aq) + OH-(aq)
Le Chatelier predicts equilibrium shifts to the

initial
change
[H;0*] < 107 at equilibrium. equilib

Set up an ICE concentration table. K, = (x)(0.0010 + x)

Because x << 0.0010 M, assume [OH-] = 0.0010 M
Ky = (x)(0.0010 + x) = (x)(0.0010) = [H;0*](0.0010)

MAR MAR [H;0*] = K, /0.0010 = 1.0 x 10-"' M
Calculating [H;0+*] & [OH-] [H;0*], [OH-] and pH
You add 0.0010 mol of NaOH to 1.0 L of pure water. A common way to express acidity and basicity
Calculate [H;0+] and [OH-]. is with pH
Soluti
olution R pH = Iog [H3O+]
2 H,O(ligg <— H;0*(aq) + OH-(aq)

[H;0] = K, /0.0010 = 1.0 x 10-11 M In a neutral solution,
[OH] =1.0x 103 M X 3 [H:07] = [OH] =
1.0 x 107 at 25 °C
pH = -log (1.00 x 10-7)
= -(-7.00) = 7.00
pH = 7.00 for neutral solutions!

This solution is

because
[OH] > [H;0%]

P —————
EXPAND || EXTEND || EXCHANGE| EXAMINE || TEACHER'S
GUIDE

Soren Sorensen, creator
MAR ® » % @ MAR of the pH scale

[H;0*], [OH] and pH [H;0*], [OH] and pH
What is the pH of the 0.0010 M NaOH solution?

If the pH of Diet Coke is 3.12, it is
[H;0*] = 1.0x 10" M

pH =-log (1.0 x 10-11) = 11.00 Because pH = - log [H30+] then
log [H;0*] = - pH
Take antilog and get

[H;0+] = 10-pH
[H;0%] = 10-312
=7.6x104M

General conclusion -

Basic solution pH>7
Neutral pH=7
Acidic solution pH<7
Public Enemy are not scientists!

MAR MAR
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logarithms and sig figs

Logarithms are exponents with special sig figs pH Of Common SUbS'anCCS
rules. General rule: 5 7 7
log of experimentally measured number with N sig 7 ‘ .

figs give numbers with N decimal places after the

-
decimal (digit before decimal only indicates \ v
magnitude) E

pH=3.8 %
Examples: — ;“29 Orange - 1o e
pH=28 pH=2. pH=7.: .
log 3.07*10-3 = -2.513 (3 sigs, 3 places after Vinegar  Sota Blood Ammonia  Oven cleaner
decimal)

Figure 5.17  pH values of some common substances. Here the “bar” is colored red at one end and
blue at the other. These are the colors of litmus paper, commonly used in the laboratory to decide if a so-

i |°g 1.1*10% = 7.96 (2 sigs, 2 places after decimal) lution is acidic (litmus is red) or basic (litmus is blue). (Chartes D. Winters)
10-312=7.6 * 10 (2 places after decimal, 2 sigs)

MAR MAR
Litmus‘ paper acidic solutions:
Other pX Scales bH |
In general pX = -log X v [H;0%] 1,
and: pK, =-log K, [OH1 |,
and so: pOH = -log [OH"] . pOH 1
Ky = [H30*] [OH-] = 1.00 x 10-14 at 25 °C "
Take the negative log of both sides L basic solutions: pH 1,
-log (10%4) = -log [H;0*] + (-log [OH]) l o B W [H;0°] |,
_ [OH] 1,
1 4 - pH + pOH Neutral | -7 107 | 107 | F7 OH |
also: 14 = pK, + pK P
rcitic o . w0l Ly Kw=[H:0% [OH]= 1.00 x 1014 at 25 °C
MAR MAR pH +pOH = 14
Equilibria Consu_derahons Involving Equilibria Involving
Weak Acids and Bases Weak Acids and Bases
Acid Conjugate Base Consider acetic acid, CH;CO,H (HOAc)
acetic, CH;CO,H CH;CO,,, acetate HOAc + H,0 <= H;0* + OAc
ammonium, NH,* NH3;, ammonia Acid Conj. base
bicarbonate, HCO3;- CO,2-, carbonate .
: : [H,0*][0Ac’] s
. . - K=—"—""—" -=18x10
A weak acid (or base) is one that ionizes to a [HOAc]
a VERY small extent (< 5%).
(K is designated K, for ACID)
Because [H;0*] and [OAc-] are SMALL, K, << 1.
MAR MAR
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Equilibrium Constants
for Weak Acids (K,)

HA(aq) + H,0(¢) = Hs0%(aq) + A~(aq)

[Hs0™][A7]

ARy

Weak acids have K, <1
Leads to small [H;0*] and a pH of 2 -7

MAR MAR

Equilibrium Constants
for Weak Acids and Bases

HA + H,0O = H;0* + A_ K,
AL+ H,0 == HA_+ OH Kp

2H,0 = H,0* + OH- Ko*Kp = Ky,

Important relations: K *K, = K, and
pK, + pK, = 14

MAR MAR

K and Acid-Base Reactions

ACIDS  CONJUGATE BASES
STRONG weak

t |

weak STRONG

In general, Reactions always go from
the stronger A-B pair (larger K) to
the weaker A-B pair (smaller K).

MAR MAR

Equilibrium Constants
for Weak Bases (K,)

B(aq) + H,0({) == BH™(aq) + OH (aq)

[BH*][OH ]
(B]

b =

Weak bases have K, <1
Leads to small [OH] and apH of 12 -7

Tonization Constants for Acids/Bases

Tonization Constants for Some Acids and Their Conjugate Bases.

Acids Conjugate

Bases
Increase
strength

Increase
strength

K and Acid-Base Reactions

A strong acid is 100% dissociated.

Therefore, a STRONG ACID -a good H* donor-
must have a WEAK CONJUGATE BASE - a poor
H* acceptor.

HNOj(aq) + H,O(liq) <= H;0*(aq) + NOy(aq)
STRONG A base acid weak B

Every A-B reaction has two acids and two bases.
Equilibrium always lies toward the weaker pair.
Here K is very large... should write:

HNOs(aq) + Hz0(liq) — H30*(aq) + NOs(aq)
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K and Acid-Base Reactions

Acetic acid is only 0.42% ionized when [HOAc] =

1.0 M. It is a WEAK ACID

HOAc + H,0 == H;0* + OAc
WEAK A base acid STRONG B

Because [H30%] is small, this must mean

1.
2,
3.

H3;O* is a stronger acid than HOAc
OAc: is a stronger base than H,0

K for this reaction is small

Types of Acid/Base Reactions

2. Weak acid + Strong base (WA + SB) reactions:

CH;CO,H + OH- == H,0 + CH,CO;

This is the reverse of the reaction of CH;CO,-
(conjugate base) with H,0.

OH- stronger base than CH;CO,-

K=1/K,=1.8 x10° very product favored K!

Mixing equal molar quantities of a
weak acid and strong base produces
the acid's conjugate base. The
solution is basic.

Types of Acid/Base Reactions

4. Weak acid + weak base (WA + WB) reactions:

H

I
:’:“H Product cation = conjugate acid of weak base.
H Product anion = conjugate base of weak acid.

pH of solution depends on relative strengths of
cation and anion (larger K — smaller K).

We will not be studying WA + WB reactions in CH 223

MAR

MAR

Type

Types of Acid/Base Reactions

1. Strong acid + Strong base (SA + SB) reactions:
HCl(aq) + NaOH(aq) == H,0(l) + NaCl(aq)

H* + CI- + Na* + OH- == H,0 + Na* + CI-
Net ionic equation:

H*(aq) + OH-(aq) == H,O(liq)

K=1/K, =1x1014 very product favored K!

Mixing equal molar quantities of a strong acid and

strong base produces a neutral solution.
should write:
HCIl(aq) + NaOH(aq) — H,O(l) + NaCl(aq)

Types of Acid/Base Reactions

3. Weak base + Strong acid (WB + SA) reactions:

H;0* + NH; = H,O + NH,*

This is the reverse of the reaction of NH,*

(conjugate acid of NH;) with H,0.
H3;0O* stronger acid than NH4*
K=1/K,=1.8 x 10°

very product favored K!

Mixing equal molar quantities of a
strong acid and weak base produces
the base's conjugate acid. The
solution is acidic.

Types of Acid/Base Reactions:
Summary

* Characteristics of Acid-Base Reactions

Example Net Ionic Equation

il

Species Present After
Equal Molar Amounts
Are Mixed; pH

Strong acid + strong base  HCL + NaOH H30"(aq) + OH (aq) == 2 H,0(()

Strong acid + weak base HCL + NH; H30"(aq) + NH(aq) = NH,"(aq) + H,0(¢)
Weak acid + strong base HCOH + NaOH  HCOoH(aq) + OH (ag) = HCO, (aq) + H,0()
Weak acid + weak base HCOH + NHs HCOzH(aq) + NH(aq) == HC02 (aq) + NH,' (aq)

L, Na*, pH=7

U, NH;", pH < 7

HCO,, Na*, pH > 7

HCO2, NHs", pH dependent
on K, and Ky of conjugate
acid and base.

MAR
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| 0.0001 M Equilibria Involving A Weak Acid
Equ|||br|a You have ’lfl(:(:)l\: H?lA(;; Coax:.-thegc:;:ilib:um
Involvina A concs. o c, H;0*, OAc:, and the pH.
| 0.003 M Wec;k Agld Define ICE equilibrium using Ka.

HOAc + H,O == H3;0* + OAc-
Determining the pH

[HOAC] [H;0] [OAc]
0.06 M of an acetic acid .
. initial
solution

change

. 20M equilib
N Note that we neglect [H;0*] from H,0.
MAR a pH meter MAR HOACc = acetic acid, OAc- = acetate ion

Equilibria Involving A Weak Acid

You have 1.00 M HOAc. Calc. the equilibrium concs. of
HOACc, H;0%, OAc-, and the pH.

Equilibria Involving A Weak Acid

You have 1.00 M HOAc. Calc. the equilibrium concs. of
HOACc, H;0%, OAc, and the pH.

HOAc + H,0O <= H;0* + OAc- Solve K, expression
+ - 2
Write K, expression K, =18x 10° = [H3O 1[OAcT] _ X
s [H,0%][0Ac] x2 [HOAC] 1.00 -x
Ka =18x 10" = [HOAc] = 1.00 - First assume x is very small because K,
) X is so small. If so: s x°
This is a quadratic equation; solve using Ka =18x10” = m
the quadratic formula. :
Therefore,
X = [H;0+] = [0Ac] = [1.8x10-5 * 1.00]12 = [K, * C_]"/2
MAR MAR Ca = concentration (M) of acid

Equilibria Involving A Weak Acid
You have 1.00 M HOAc. Calc. the equilibrium concs. of

Equilibria Involving A Weak Acid

HOAc, H,0*, OAC-, and the pH. Consider the apzprommate expression:
Solve K, approximate expression: K,=18x10" = IXE x= [H,0"]1=[K, ¢ 1.001"”2
s .
R X
K,=18x10 R —— For many weak acids
1.00

[H30] = [conj. base] = [K, - C,]1/2
where C, = initial conc. of acid
Useful Rule of Thumb:

If 100-K, < C,, then [H30+] = [K,-C.]}/2

X = [H;0+] = [0Ac] = [1.8x10-5 » 1.00]"2
X = [H;0*] = [OAc]=4.2x 103 M
pH =-log [H;0*] = -log (4.2 x 10-3) = 2.37

or pH = - log [K,C,]1/2
MAR Exact solution with quadratic: x = 0.0042, x = -0.0043 MAR
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Equilibria Involving A Weak Acid
Calculate the pH of a 0.0010 M solution of
formic acid, HCO,H.
HCO,H + H,0 <= HCO, + H;0*
K,=1.8 x10+4

100 * K, is not less

than C,!
[H30*] =[K, * C,]"2=4.2 x 104 M, pH = 3.37
Exact Solution
[H;0*] =[HCO,] = 3.4x104 M
[HCO,H] = 0.0010 - 3.4 x 104 = 0.0007 M
pH = 3.47
MAR

Equilibria Involving A Weak Base
You have 0.010 M NH;. Calculate the pH.
NH; + HbLO <= NH;* + OH-
K, =1.8 x 105
Define equilibrium concs.

[NH;] [NH,] [OH]
initial
change

equilib

MAR

Equilibria Involving A Weak Base

You have 0.010 M NH3. Calculate the pH.

NH; + H,0 == NHgs + OH

Ky =1.8 x 10-5

Calculate pH

[OH]= 42x104M
so pOH =-log [OH] = 3.37
Because pH + pOH = 14,
pH = 10.63
or pH =14 + log [K,*C,]"2 = 10.63

MAR

MAR

MAR

MAR

Weak Bases

Ammonia, NHy
Kp=1.8 x 1075

Caffeine, CgHigN,0;
Kp = 2.5 x 107

Benzoate ion, CgHgC0,~
K, =1.6x10710

Phosphate fon, P03~
Ky = 2.8 x 1072

Equilibria Involving A Weak Base
You have 0.010 M NH;. Calculate the pH.

NH; + H,O == NH; + OH-

K, = 1.8 x 10-5
Solve the equilibrium expression
+ - 2
K,=18x 10° = [NH,"IIOH ] = X
[NH;] 0.010-x

Assume x is small (100K, < C,), so
x =[OH-] =[NH4*] = [K;, * C]"2=4.2x 104 M
check: [NH;] = 0.010 - 4.2 x 104 = 0.010 M

Valid approximation!

Exact solution with quadratic: x = 0.00042, x = -0.00043

Overview: Calculating pH of Acids & Bases

Strong acid: pH =-log C, = -log [H;0%]
Strong base:

pH =14 + log C, = 14 + log [OH-"]

Weak acid:
pH = -log [K,*C,]"2 (100 * Ka < Ca)

Weak base:
pH =14 + log [K,*Cp]"2 (100 * Kp < Cp)

Memorize!
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Acid-Base Properties of Salts
MX + H,0 ----> acidic or basic solution?
Consider NH,CI
NH,Ci(aq) ---> NHg*(aq) + Cl(aq)

(a) Reaction of Cl- with H,O
Cl- + H,O ----> HCI + OH-
base acid acid base

Cl-ion is a VERY weak base because its
conjugate acid is strong.

Therefore, Cl- ----> neutral solution

Acid-Base Properties of Salts

Acid and Base Properties of Some Ions
in Aqueous Solution

Neutral Basic Acidic

Anions  CL NO3 CH5C0, N 5042 HSO,
Br o, Heo, PO HPO2 HoPO,
1 0;* HCO03 S05% HS0;
52 HS oct
F NO,

cations i Mg?* AL(H20)5(0H)?" Al(H20)s*" and hydrated
Na* Ca?" and analogous ions transition metal cations
K Ba®' (Fe(H0)8")

NH,*

Acid-Base Properties of Salts
Calculate the pH of a 0.10 M solution of Na,COs.
Na* + H,O ---> neutral
COs~+ H,0 = HCOj + OH
base acid acid base

K, = 2.1 x10+4
Step 2. Solve the equilibrium expression
_[HCOJIOH] X’
T [COF]T 0.10-x
Assume 0.10 - x = 0.10, because 100°K, < C,
x =[HCO3] = [OH] = [K;, * C,]"2= 0.0046 M

K,=21x10"

Exact solution with quadratic: x = 0.0045, x = -0.0047

MAR

MAR

MAR

Acid-Base Properties of Salts

MX + H,0 ----> acidic or basic solution?
NH,Cl(aq) ----> NH,*(aq) + Cl-(aq)
(b) Reaction of NH,* with H,O
NH;* + H,O0 ----> NH; + H;0+
acid base base acid

NH,* ion is a moderate acid (Ka = 5.6 x 10-10)
because its conjugate base is weak.

Therefore, NH,* ----> acidic solution

Acid-Base Properties of Salts
Calculate the pH of a 0.10 M solution of Na,COs.
Na* + H,O ---> neutral
COz+ H0 = HCOy + OH
base acid acid base

K, = 2.1 x104
Step 1. Set up ICE concentration table

[CO;2]  [HCOs]  [OH]
initial
change
equilib

Acid-Base Properties of Salts
Calculate the pH of a 0.10 M solution of Na,COs.
Na* + H,O ---> neutral
COz+ H0 = HCOy + OH
base acid acid base

K, = 2.1 x104
Step 3. Calculate the pH

[OH] = 0.0046 M

POH = -log [OH] = 2.34

pH + pOH =14,

so pH = 11.66, and the solution is
or pH = 14 + log [K,*C,,]"2 = 11.66
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Lewis Acids & Bases

Clifford and Aiden with red
Nickel bis(dimethylglyoximate)
solution (April 2023)

Nickel bis(dimethylglyoximate)

Lewis Acids & Bases

New bond formed
using electron pair

F from the Lewis base.
1 Coordinate covalent
B bond
7\ Notice geometry
:F: cF: change on reaction.

MAR

Lewis Acids & Bases

The combination of metal
ions (Lewis acids) with
Lewis bases such as H,0
and NH; - >
COMPLEX IONS

All metal ions form
complex ions with water
and are of the type
[M(H,0),]"* where x = 4
and 6.

[Co(H,0)e]*

[Cu(NH3)]2*

MAR

MAR

MAR

MAR

Lewis Acids & Bases

Lewis acid = electron
pair acceptor (BF3;)

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

Lewis base =
electron pair
donor (NH;)

Lewis Acids & Bases

Lewis Acid Lewis Base Adduct

- - .o -+
BN

° - A—PPe

H* H0 H30*

3+J?~J—>" >

H NH, NH

Lewis Acids & Bases

Add NH; to light blue [Cu(H,0),]2* ------ > -
light blue Cu(OH), and then deep blue - 2

[Cu(NH3),]2* —
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Lewis Acids & Bases

The Fe2* in heme can interact with O, or
CO in a Lewis acid-base reaction.

MAR

Lewis Acids & Bases

Lewis acid & base theory explains
AMPHOTERIC nature of some metal
hydroxides.

AI(OH);(s) + 3 H* --> AR+ + 3 H,0

Here AI(OH); is a Bronsted base.

Al(OH);3(s) + OH- --> AI(OH)4

Here AI(OH); is a Lewis acid.

AP*— 30—H'

MAR

Lewis Acids & Bases

Formation of complex ions explains why you
can dissolve a precipitate by forminga

AgCl(s) + 2 NH; =
Ag(NH;),* + CI-

complex ion. \) * ?‘ﬂ @
o, S P

MAR AgCl(s)

Lewis Acids & Bases

Many complex ions containing water undergo
HYDROLYSIS to give acidic solutions.

[Cu(H20)4]** + H,0 ---> [Cu(H;0)3(OH)]* + H;0*

This is a Ka expression

A

o
This explains why water solutions of
MAR transition metals are acidic.

Lewis Acids & Bases If X 7]‘
I
Many complex ions are very w

stable.
Cu2*+ 4 NH; = [Cu(NH;),]?* B——
K for the reaction is called
Kformation
or a "formation constant”
Here K; = 6.8 x 1012, Reaction is
strongly product-favored.
[CuNH,), T*

K= [co ]NH_

MAR

Lewis Acids & Bases

Formation of complex ions explains why you can
dissolve a precipitate by forming a complex ion.

AgCl(s) = Ag* + CI- Kep = 1.8 X 10-10
Ag* + 2NH; = Ag(NHz)»*  Kiorm = 1.6 x 107

AgCI(s) + 2 NH; = Ag(NHs),* + CI-
Knet = Ksp ® Kform = 2-9 X 10':3

MAR
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Hints for This Chapter
pH(strong acid) = = |°g Ca

End of Chapter 14 Part |

pH(strong base) = 14 + log Cy, See:
PHweak acig) = = log [K,*C,]12 - Chapter Fourteen Part | Study
= * Guide
pH(weak base) = 14 + |°g [Kb Cb]w2
_ _ + Chapter Fourteen Part | Concept
14 = pH + pOH = pK; + pK, Guide
Kw = 1.00 * 10-14 = [H30+][OH-] = K;*K}, (25 °C) « Types of Equilibrium Constants
Know equivalence point pH values for different * Important Equations (following
titrations this slide)
. * End of Chapter Problems
Know how to use form_atlon constants (following this slide)
VAR Understand Lewis acid/base theory VAR
Important Equations, Constants, and Handouts End of Chapter Problems: Test Yourself
from this Chapter:
PHistrong acia) = - 109 C, HOAc + H,0 = H,0* + OAc 1. An aqueous solution has a pH of 3.75. What is the hydronium ion
PHstrong base) = 14 + log C,, [H,0"][0AC] concentration of the solution? What is the hydroxide ion concentration of
H -1 K*C.J12 = e A the solution? s it acidic or basic?
PHweak acia) = - 10g [K4"Cal ‘ [HOAC] 2. Whatis the pH of a 0.0015 M solution of Ba(OH)z?
PHweak base) = 14 + log [K,*Cy]"2 3. Epinephrine hydrochloride has a pKa value of 9.53. What is the value of
= = B(ag) + H,0(f) = BH"(aq) + OH (aq) Ka?
14:=pH + pOH = pK, + pk, R 4. Aweak base has Ko = 4.7 x 10-'". What is the value of Ka for the
K, =1.00 * 10-14 = [H;0*][OH] = K,*K,, (25 °C) (. _ [BHII0HT] conjugate acid?
0o [B] 5. A0.015 M solution of hydrogen cyanate, HOCN, has a pH of 2.67. What
is the hydronium ion concentration in the solution? What is the ionization
Acid-Base Theory: Brensted theory, conjugate acid constant, Ka, for the acid?
and base, strong and weak acids and bases, know 6. A0.015 M solution of a base has a pH of 10.09. What are the hydronium
the 8 strong acids and bases!, autoionization, Lewis and hydroxide ion concentrations of this solution? What is the value of Ko
theory, electron pair acceptor and donator, salt for this base? ) - o
g . : 7. Which of the following substances should be classified as a Lewis acid
acidity/basicity, formation constants (Ks) Handouts: and a Lewis base: Fe2*(aq), CHoNHz
* Manipulating Equilibrium Constant Expressions
« Types of Equilibrium Constants
MAR « Table of Ka and Kb values in Problem Set #2 MAR

End of Chapter Problems: Answers

[H30*] = 1.8 x 104 M, [OH] = 5.6 x 10-11 M, acidic

11.48

3.0 x 10-10

2.1x10+4

0.0021 M, 3.6 x 104 (Ka = 3.0 x 10+ using short method)

. [H30%] = 8.1 x 10-"1 M, [OH] = 1.2 x 104 M, K = 9.7 x 107
Fe2*(aq) would be a Lewis acid, CHsNH2 would be a Lewis base

NoORWON =
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