Acid-Base Theory

Identify the acid, base, conjugate acid, and conjugate base in the following reactions.

G) HCN + 5042— s HSO4— + CN
acid base conjugate  conjugate
acid base

b) CH;COO™ + H,S S CHsCOOH + HS

base acid conjugate  conjugate
acid base
C) NH4+ + OH s NH3 + Hzo
acid base conjugate  conjugate
base acid
d) HSO4 + H,O S 5042_ + H30°
acid base conjugate  conjugate
base acid
e) HSO4— + Hzo s H2504 + OH"
base acid conjugate  conjugate
acid base

Write the conjugate acid for the following.
G) NOZ_ HNOz

b) HPOZ HoPO, d) HCOy

C) H2504

Werite the conjugate base for each of the following.

a) HF
b) NH;

=

NHz" d) HCOs

Name the following acids.

a) HCI hydrochloric acid
b) HNO; nitric acid

¢) H.S0, sulfuric acid

d) H3PO4 phosphoric acid
e) HCIO; chloric acid

f) CH;COOH acetic acid

Write the formulas for the following acids.

a) boric acid Hs;BO;

b) benzoic acid C¢HsCOOH
c) arsenous acid  H3AsOs

d) chromous acid H.CrO;

e) oxalic acid H.C,0,

f) periodic acid  HIO,

C) HPO42_

H3S0," e) OH
H.CO;

PO43- 6) NzH 5+
COs*

H:0

f) CH3sNH, CH3NH;"

NzH4

) (CH3).NH;" (CHs)-NH

g) HNO,
h) HClO
i) H2505
§) H2CO5
k) HCIO,
1) HCIO,

g) hypoiodous acid

h) hyposulfurous acid
i) bromous acid

j) formic acid

k) permanganic acid
I) phosphorous acid

nitrous acid
hypochlorous acid
sulfurous acid
carbonic acid
chlorous acid
perchloric acid

HIO
H.S0;
HBT‘OZ
HCOOH
HMHO4
H3PO;



6. Predict the acidic or basic nature of the following anhydrides.
a) MnO;  basic c) CO; acidic e) BaO basic
b) SO3 acidic d) Cl,0 acidic f) Fe,O; basic

7. Worite the balanced neutralization reaction for each of the following.
a) phosphoric acid + magnesium hydroxide =
2H3PO4 + 3Mg(OH)z -»> Mg3(PO4)z + 6H20

b) iron(II) hydroxide + perchloric acid -
Fe(OH), + 2HCIO, & Fe(ClO,), + 2H.0

¢) ammonium hydroxide + sulfurous acid =+
2NH4OH + Hz$O3 -»> (NH4)2$O3 + ZHzO

d) cobalt(IT) hydroxide + nitrous acid -
CO(OH)z + ZHNOZ -»> CO(NOZ)Z + ZHzO

e) arsenic acid + barium hydroxide -
2H3ASO4 + 3BG(OH)2 > BG3(ASO4)2 + 6H.0

f) perbromic acid + zinc hydroxide &
2HBI"O4 + Zn(OH)z > Zn(BrO4)2 + 2H,0

8. Worite the balanced hydrolysis reactions for the following salts. Predict the acidic, basic or neutral
character of the resulting solutions.

a) NaClOs
NaClO; + H,O & HCIO; + NaOH
it J
H+ + ClO;~ Na+ + OH-
Weak acid/strong base [H'] < [OH] .. the solution is basic

b) Fe(Cl04)s
Fe(CIO4)2 + ZHzO > 2HC|O4 + Fe(OH)z
{

it
2H" + 2€l0,~ Fe? + 20H"
Strong acid/weak base [H] > [OH] .. the solution is acidic
c) Mg(I10s).
Mg(IO3)2 + 2Hzo -»> 2HIOa + Mg(OH)z
i \

2H' + 2I0;” Mg + 20H"
Weak acid/strong base [H'] < [OH] .. the solution is basic



d) MnI;
MﬂIz + ZHzo = 2HI + Mn(OH)z

\ it
2H' + 2" Mn* + 20H"
Strong acid/weak base [H'] > [OH] .. the solution is acidic

e) Ba(NOs).
BG(NO3)2 + ZHzO -»> ZHN03 + BO(OH)z
{ {

2H' + 2NO;~ Ba* + 20H"
Strong acid/strong base [H'] = [OH] .. the solution is neutral

f) PbCl,
PbCl, + 2H,0 = 2HCI + Pb(OH).
{ un
2H" + 2¢CI Pb?* + 20H"
Strong acid/weak base [H] > [OH] .. the solution is acidic
g) ZnS0O,
ZnSO4 + 2H20 -»> H2504 + Zn(OH)z
\ )
H* HSO,4" Zn* + 20H"
Strong acid/weak base [H] > [OH] .. the solution is acidic
h) Ca(ClO),
Ca(ClO), + 2H,O & 2HCIO + Ca(OH).
i J
2H' + ClIO°  Ca** + 20H"
Weak acid/strong base [H'] < [OH] .. the solution is basic

i) Sr3(PO4)2
$P3(PO4)2 + 6Hzo -»> 2H3PO4 + 35?‘(0"‘)2
) {
2H" + 2H,PO* 35r*" + 60H"
Weak acid/strong base [H'] < [OH] .. the solution is basic



	2H3PO4 + 3Mg(OH)2 ( Mg3(PO4)2 + 6H2O
	2H+ + 2I- Mn2+ + 2OH-


