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Introduction to Acids and Bases
Properties of Acids and Bases

1
2

1
2
a

2(g)H2(aq) MgCl  (aq)+ 2HCl(s) Mg
2(g)H2(aq) ZnCl  (aq)HCl+ 2(s) Zn

b
(l)O2+ H 2(g)+ CO (aq)COONa32CH 3(s) CO2+ Na (aq)COOH32CH
(l)O2+ H 2(g)+ CO (aq)COONa3CH 3(s) + NaHCO (aq)COOH3CH

1
a

2(g)+ 3H3(aq) )4(SO2Al  4(aq)SO2+ 3H (s)2Al
b 
 2(g)+ CO(l) O2+ H2(aq) CaBr (aq) + 2HBr 3(aq)CaCO

21b 
2(g)+ CO(l) O2+ H(aq) -+ 2Br (aq)2+Ca (aq) -+ 2Br (aq)++ 2H (aq)-23+ CO(aq) 2+Ca

 2(g)+ CO(l) O2H  (aq)++ 2H (aq)-23CO

1)+<H-(OH
2)+H>-(OH  
3)+=H-(OH

(aq)-+ OH (aq)+O3H  (l)O2+ H(l) O2H
 

+H+O3H
(aq)-+ OH (aq)H+ (l) O2H

The Arrhenius Model 

(aq)-+ OH(aq) +H  (g)HCl

(aq)-+ OH (aq)+Na (s) NaOH
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3NH3CO2Na
The Bronsted-Lowry Model

)+H-(
)+(+H 

1-3HCO
-23CO -3HCO

3CO2H -3HCO
2

a(aq)-+ F(aq) +O3H   (l)  O2+  H(aq)  HF

b(aq)-+ OH (aq)+4NH (l) O2+ H3(aq) NH

1
a(l)O2+ H 3(aq)NH  (aq)-+ OH(aq) +4NH
b(aq)-+ Br(aq) +O3H  (l)O2+ H (aq)HBr 
c(aq)-+ OH (aq)-3HCO  (l) O2+ H(aq) -23CO

    

O2H -OH 3NH +4NH a 

+O3H O2H -Br HBr b 

-3HCO -23CO -OH O2H c 

2+O3H-24SO
(aq)+O3+ H(aq) -24SO (l) O2+ H (aq)-4HSO

-4HSO-24SO
O2H+O3H 

Monoprotic and Polyprotic Acids
HCl

4SO2H
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4PO3H

    
 HCl  -Cl 

 3HNO  -3NO 
 4SO2H  -4HSO 

 -4HSO  -24SO 
HF  -F 

 HCN  -CN 
 COOH3CH  -COO3CH 

 4PO3H  -4PO2H 
 -4PO2H  -24HPO 

 -24HPO  -34PO 
 3CO2H  -3HCO 

 -3HCO  -23CO 

1COOH3CH

2HF
36H6C

44SO2H3CO2H

54PO3H3BO3H

(aq)-4PO2+ H(aq) +O3H (l) O2H +4(aq) PO3H
(aq)-24+ HPO (aq)+O3H  (l)O2+ H(aq) -4PO2H 
(aq)-34+ PO(aq) +O3H (l) O2+ H(aq) -24HPO
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The Lewis Model 

1 

+H-F
23NH3BF

3BF
3

4(s)MgSO (s) + MgO3(g) SO

3SO-2O
O2.7H4MgSO

   
 +H -OH 

 +H +H 
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Introduction to Acids and Bases 
1

2 

a
b

a
b2CO

3

a)+<H-(OH
b)+>H-(OH  
c)+=H-(OH
4

5
+O3+ H -2NO O 2+ H 2HNO

2HNO-2NO
O2H+O3H

63PCl3PCl
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Introduction to Acids and Bases 
1

a)+<H-(OH
b)+>H-(OH  
c)+=H-H(O
2(aq)-+ OH (aq)+O3H  (l)O2+ H(l) O2H
3
aS2H
bRbOH
c2Mg(OH)
d4PO3H
4HCl 

2CO3CaCO
5

6
HCl

4SO2H
4PO3H

7+H+O3H

8(=, <, >)+H-OH
a)+<H-(OHb)+>H-(OHc)+=H-(OH
9

10
a(aq)-+ 2OH(aq) 2+Mg  2(s)Mg(OH)
b2(g)+ H 2(aq)MgBr  (aq)+ 2HBr(s) Mg
cCOOH2CH3CH

(aq) +O3+ H(aq) -COO2CH3CH (l) O2+ H (aq)COOH2CH3CH
d

(aq)+O3+ H(aq) -4HSO (l) O2+ H 4(aq)SO2H
(aq)+O3+ H (aq)-24SO   (l) O2+ H (aq)-4HSO
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Strength of Acids and Bases

Strength of Acids 

a

  
 (aq)-Cl+ (aq) +H (aq) HCl 
 (aq)-+ I(aq) +H (aq) HI 

 (aq)-4+ ClO(aq) +H 4(aq) HClO 
 (aq)-3+ NO(aq) +H 3(aq) HNO 

 (aq)-4+ HSO(aq) +H 4(aq) SO2H 
b

  
 (aq)-+ F(aq) +H (aq) HF 

 (aq)-COO3+ CH(aq) +H (aq) COOH3CH 
 (aq)-+ HS(aq) +H (aq) S2H 

 (aq)-3+ HCO(aq) +H 3(aq) CO2H 
 (aq)-+ ClO(aq) +H (aq)  HClO 

(aq)-4+ ClO (aq)+O3H   (l)O2+ H 4(aq)HClO 
 

 

(aq)-COO3+ CH (aq)+O3H (l) O2+ H (aq)COOH3CH

)aK(

(aq)-+ CN (aq)+O3H  (l)O2H(aq)HCN
=aK
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1
a2HClO

(aq)-2+ ClO (aq)+O3H (l) O2+ H2(aq) HClO
=aK 

b2HNO
(aq)+O3+ H (aq)-2NO  (l)O2+ H2(aq) HNO

=aK
cHIO

(aq)+O3+ H (aq)-IO  (l)O2+ H (aq)HIO
=aK

23SeO2H
(aq)+O3+ H(aq) -3HSeO (l) O2+ H 3(aq)SeO2H
(aq)+O3+ H (aq)-23SeO (l) O2+ H (aq)-3HSeO 

3= ak 
(aq)+O3+ H(aq) -34AsO  (l)O2+ H(aq) -24HAsO

Strength of Bases 

a

  
 (aq)-+ OH(aq) +Na (s) NaOH 
 (aq)-+ OH(aq) +K (s) KOH 

(aq)-+ OH(aq) +Rb (s) RbOH 
 (aq)-+ OH(aq) +Cs (s) CsOH 

 (aq)-2OH+ (aq) 2+Ca 2(s) Ca(OH) 
 (aq)-+ 2OH(aq) 2+Ba 2(s) Ba(OH) 

b

  
 (aq)-+ OH(aq) +3NH5H2C (l) O2+ H2(aq) NH5H2C 
 (aq)-+ OH(aq) +3NH3CH (l) O2+ H2(aq)NH3CH 

 (aq)-+ OH(aq) +4NH (l)  O2+ H 3 (aq)NH 
 (aq)-+ OH(aq) +3NH5H6C (l)  O2+ H2(aq) NH5H6C 
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)b(K

(aq)-+ OH(aq) +3NH3CH (l) O2+ H2(aq)NH3CH

=bK

1
a2NH13H6C

(aq)-+ OH(aq) +3NH13H6C(l) O2+ H2(aq) NH13H6C
  =bK
b2NH7H3C 

(aq)-+ OH(aq) +3NH7H3C (l) O2+ H 2(aq)NH7H3C
  =bK 
c-23CO

(aq)-+ OH (aq)-3HCO  (l)O2+ H (aq)-23CO
  =bK
d-3HSO

(aq)-+OH 3(aq)SO2H  (l)O2+ H(aq) -3HSO
  =bK
2-34PO-OH

(aq)-+ OH (aq)-24HPO  (l)O2+ H(aq) -34PO
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Strength of Acids and Bases
1HIHCOOH

HI+O3H-I
+O3H-HCOO

2

3
a(aq)+O3+ H(aq) -HCOO   (l)O2+ H (aq)HCOOH

HCOOH-HCOO
O2H+O3H

b(aq)-+ OH(aq) +4NH  (l)O2+ H3(aq) NH
O2H-OH

3NH+4NH
4bK2NH5H6C10-=4.3×10bK 

5
  (298K)aK 

 -+ HS +H S 2H 8-8.9×10 
 -2+ S +H  -HS 19-1×10 

 -+ F +H HF  4-6.3×10 
 -+ CN +H  HCN  10-6.2×10 

 ++ H -COO3CH COOH 3CH 5-1.8×10 
 -3+ HCO +H  3CO2H 7-4.5×10 
 -23+ CO +H  -3HCO 11-4.7×10 

COOH , HF3, CH 3CO2S , H2, HCN , H -3, HCO -HS
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Strength of Acids and Bases 
1

2

30.1M

4

54PO3H
(aq)-4PO2+ H(aq) +O3H (l) O2+ H4(aq) PO3H

4PO3H-4PO2H
O2H(aq)+O3H

6bK
(aq)-+ OH(aq) +4NH  (l)O2+ H3(aq) NH

  = bK

7aK 
(aq)-+ ClO (aq)+H  (l)O2+H(aq) HClO
  = aK
8bK2NH5H2C

(aq)-+ OH (aq)+3NH5H2C (l) O2+ H 2(aq)NH5H2C

bK
92ZaH-OHmol/L 4-2.68×10

(aq)-OH +(aq) +3ZaH  (l) O2+ H 2(aq)ZaH]2[ZaH0.0997mol/LbK2ZaH
7-7.22×10bK

10

almanahj.com/ae



 

 

Hydrogen Ions and pH 
Ion Product Constant for Water 

) w(K
14-1×10]-][OH+=[HwK

wK]+[H]-[OH]-[OH]+[H
+H298KM5-1×10-OH

M9-1×10=  ]= -[OH]-]>[OH+[H

1+H-OH298K]+[H]-[OH

aM 13-]=1×10+[H
0.1M=  ]= -[OH

]-[OH]+[H 
bM 7-]=1×10-[OH

M7-1×10=  ]= +[H
]+]=[H-[OH 
cM 3-]=1×10-[OH

M11-1×10=  ]= +[H
]+]>[H-[OH 

dM 5-]=4×10+[H
M9-1×10=  ]= -[OH

]-[OH]+[H 
2+H-OH300mL298K

298KM7-]=1×10-]=[OH+[H
+H7-1×100.3mol8-3×10
+H8-3×10236.02×10ions16101.8
+H-OHions16101.8

pHpOH 
pH

]+log[H-pH=
pH 

1pH7 >
2pH7 <
3pH7 =
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pOH

]-log[OH-pOH=
pOH 

1pOH7 >
2pOH7 <
3pOH7 =

pHpOH
pH + pOH = 14

1pH298K 
7-]=1×10-]=[OH+[H

)=77-log(1×10-]=+log[H-pH= 
2pHpOH298KM3-4×10 

)=2.43-log(4×10-]=-log[OH-pOH=
pH=14-2.4=11.6

3]+[H]-[OHpH=7.4298K
8-=3.9×107.4-= 10 pH-]=10+[H

M7-2.6×10=  ]= -[OH

1pH298K
aM 2-]=1×10+[H

)=22-log(1×10-]=+log[H-pH=
bM 6-]=3×10+[H 

)=5.526-log(3×10-]=+log[H-pH=
2pH298K 
a]=0.0055 M+[H

log(0.0055)=2.26-]=+log[H-pH=
b]=0.000084 M+[H 

log(0.000084)=4.08-]=+log[H-pH=
3pHM 6-]=8.2×10-[OH

)=5.096-log(8.2×10-]=-log[OH-pOH=
pH=14-5.09=8.91

4pHpOH298K 
aM 6-]=1×10-[OH

)=66-log(1×10-]=-log[OH-pOH=
pH=14-6=8
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bM 4-]=6.5×10-[OH
)=3.194-log(6.5×10-]=-log[OH-pOH=

pH=14-3.19=10.81
cM 9-]=3.6×10+[H 

)=8.449-log(3.6×10-]=+log[H-pH=
pOH=14-8.44=5.56

dM 2-]=2.5×10+[H 
)=1.62-log(2.5×10-]=+log[H-pH=

pOH=14-1.6=12.4
5pHpOH298K
a]=0.000033 M-[OH

log(0.000033)=4.48-]=-log[OH-pOH=
pH=14-4.48=9.52

b]=0.0095 M+[H
log(0.0095)=2.02-]=+log[H-pH=

pOH=14-2.02=11.98
6pHpOHmol3-1×10HCl5L

]=[HCl]+[HM4-2×10

)=3.74-log(2×10-]=+log[H-pH=
pOH=14-3.7=10.3

7]+[H]-[OH
apH=6.5

M7-=3.16×106.5-=10pH-]=10+[H
M8-3.16×10=  ]= -[OH 
bpH=2.37

M3-=4.27×102.37-=10pH-]=10+[H
M12-2.34×10=  ]= -[OH 
cpH=10.5 

M11-=3.16×1010.5-=10pH-]=10+[H
M4-3.16×10=  ]= -[OH 
dpH=11.9

M12-=1.26×1011.9-=10pH-]=10+[H
M3-7.94×10=  ]= -[OH 
8]+[H]-[OHpOH=5.6 

M6-=2.5×105.6-=10pOH-]=10-[OH
M9-4×10=  ]= +[H 
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pHMolarity and the pH of Strong Acids and Strong Bases
]+[H 
]-[OH

1pHM5-1×10 
(aq)-+ Cl(aq) +H  (aq)HCl

]+[HM5-1×10
)=55-log(1×10-]=+log[H-pH=

2pH0.001mol500mL 
(aq)-+ OH(aq) +Na  (aq)NaOH

]-[OHM3-2×10

]-[OHM3-2×10
)=2.73-log(2×10-]=-log[OH-pOH=

pH=14-2.7=11.2
pHMolarity and the pH of Strong Acids and Strong Bases

HCOOHpH
0.1M2.38aK

(aq)++ H (aq)-HCOO (aq) HCOOH
M3-=4.17×102.38-=10pH-]=10+]=[H-[HCOO

=0.096M3-4.17×10-[HCOOH]=0.1
4-1.8×10= =aK

1aK
a4AsO3H0.22MpH=1.5

(aq)++ H (aq) -4AsO2H 4 (aq) AsO3H
=0.032M1.5-=10pH-]=10+]=[H-4AsO2[H

0.032=0.188M-]=0.224AsO3[H
3-5.45×10= =aK
b2HClO0.04MpH=1.8 

(aq)++ H (aq) -2ClO 2 (aq) HClO
M2-=1.6×101.8-=10pH-]=10+]=[H-2[ClO
M2-=2.4×102-1.6×10-]=0.042[HClO

2-1.1×10= =aK
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2aK 
aCOOH5H6C0.0033MpOH=10.7

(aq)++ H (aq) - COO5H6C aq) ( COOH5H6C
pH=14-10.7=3.3

M4-=5×103.3-=10pH-]=10+]=[H- COO5H6[C 
M3-=2.8×104-5×10-COOH]=0.00335H6[C

5-8.9×10= =aK
bHCNO0.1MpOH=11 

(aq)++ H (aq) - CNO (aq)  HCNO
pH=14-11=3

M3-=1×103-=10pH-]=10+]=[H- [CNO
=0.099M3-1×10-[HCNO]=0.1

5-1×10= =aK
cCOOH7H3C0.15MpOH=11.18 

(aq)++ H (aq) - COO7H3C (aq)  COOH7H3C
pH=14-11.18=2.82

M3-=1.5×102.82-=10pH-]=10+]=[H- COO7H3[C
=0.149M3-1.5×10-COOH]=0.157H3[C

5-1.5×10= = aK
3aKHX0.0091MpOH11.32 

(aq)++ H (aq) - X (aq)  HX
pH=14-11.32=2.68

M3-=2.1×102.68-=10pH-]=10+]=[H- [X
M3-=7×103-2.1×10-[HX]=0.0091

4-6.3×10= =aK
(HF)
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Hydrogen Ions and pH 
1pHpOH

pHpOH14pHpOH
2pHpOH

pH=14-pOH
3wK 

14-1×10]-][OH+=[HwK
4]+[H0.1MNaOH

(aq)-+ OH(aq) +H (l) O2H
-OHNaOH+H

5aK
pHpOH

6pH4.5]+[H]-[OH
M5-=3.16×104.5-=10pH-]=10+[H
M10-3.16×10=  ]= -[OH
7pHmol 9-1×10-OHL

]-[OHM9-1×10

)=99-log(1×10-]=-log[OH-pOH=
pH=14-9=5

8pH 
a1M HI

log(1)=0-]=+log[H-pH=
b3HNO0.05M

log(0.05)=1.3-]=+log[H-pH=
cKOH1M

log(1)=0-]=-log[OH-pOH=
pH=14-0=14

d2Mg(OH)M5-2.4×10
)=4.325-log(2×2.4×10-]=-log[2OH-pOH=

pH=14-4.32=9.68
9]+] , [H-pOH , PH , [OH

+H7-101-OH7-1014-10
pH70pOH714

+H7-1014-10-OH7-10 1
pH714pOH70
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Hydrogen Ions and pH
1pOH-OH
]-log[OH-pOH=

75pHA2B5+H 
AB3101000

2+H-OH
]-[OHw]=K-][OH+[H
3(aq)-+ OH (aq)+H  (l)O2HHCl

 
HCl+H

4]-[OH298KM3-]=5.4×10+[H
M12-1.85×10=  ]= -[OH
5pHpOH298KM3-]=5.4×10+[H

)=2.273-log(5.4×10-]=+log[H-pH=
pOH=14-2.27=11.73

60.1M HF , 0.1M HCl+HpH
M3-]=7.9×10+[HHF

HCl
log(0.1)=1-]=+log[H-pH=

HF
)=2.13-log(7.9×10-]=+log[H-pH=
HCl+H 

7aK4CrO2H
0.04MpH3.946

(aq)++ H (aq) - 4HCrO 4 (aq) CrO2H
(aq)++ H (aq) -2 4CrO (aq)  - 4HCrO

M4-=1.13×103.946-=10pH-]=10+]=[H-2 4[CrO
M2-=3.99×104-1.13×10-]=0.04- 4[HCrO

7-3.2×10= = aK
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Neutralization 
Reactions Between Acids and Bases 

1
(l)O2+ 2H2(aq) MgCl (aq) + 2HCl2(aq) Mg(OH)

(l)O2+ 2H(aq) -+ 2Cl (aq)2+Mg (aq) -+ 2Cl (aq)++ 2H(aq) -+ 2OH(aq) 2+Mg
(l)O22H(aq)++ 2H(aq) -2OH

2 
(l)O2+ H(aq)  NaCl (aq) + HCl(aq)  NaOH

(l)O2+ H(aq) -+ Cl (aq)+Na (aq) -+ Cl (aq)++ H(aq) -+ OH(aq) +Na
(l)O2H(aq)++ H(aq) -OH 

Acid-Base Titration 

1pH

2
3pH

+H-OH 

18.28mLNaOH0.1M25mLHCOOH

=??AL    ,  M2-1000=2.5×10=25A=0.1M   ,  VBL   ,    M2-1000=1.83×10=18.28BV
(l)O2+ H (aq)HCOONa  (aq)+ NaOH(aq) HCOOH
NaOHB×MBV0.12-1.83×10mol3-1.83×10

HCOOHNaOHmol3-1.83×10

AMM2-7.32×10

143.33mL KOH0.1M20mL
=??AL    ,  M2-1000=2×10=20A=0.1M   ,  VBL   ,    M2-1000=4.33×10=43.33BV

(l)O2+ H 3(aq)KNO  (aq)+ KOH3(aq) HNO
KOHB×MBV0.12-4.33×10mol3-4.33×10

3HNOKOHmol3-4.33×10
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AM0.217M

249.9mL HCl0.59M25mL
=0.59M AL    , M2-1000=4.99×10=49.9A=??  ,  VBL   M2-1000=2.5×10=25BV

(aq)-+ Cl (aq)+4NH  3(aq)+ NH(aq) HCl
HClA×MAV0.592-4.99×10mol2-2.94×10

3NHHClmol 2-2.94×10

BM1.18M

3mLNaOH0.5M25mL4PO3H0.1M
=0.1M A1000=0.025L    , M=25A=0.5M  ,  VB=??   MBV

(l)O2+ 3H 4(aq)PO3Na  (aq) + 3NaOH4(aq) PO3H
4PO3HA×MAV0.10.025mol3-2.5×10
4PO3HNaOH33-2.5×103mol3-7.5×10

BV0.015L15mL
Salt Hydrolysis

1
KF

(l)O2+ H (s)KF   (aq)+ KOH (aq)HF
KF(aq)-+ F (aq)+K (s) KF

-F
(aq)-+ OH(aq) HF (l) O2+ H (aq)-F
2

Cl4NH
(s)Cl4NH  (aq) + HCl3(aq) NH

Cl4NH(aq)-+ Cl(aq) +4NH (s)Cl4NH 
+4NH

 (aq)+O3+ H3 (aq) NH (l) O2+ H (aq)+4NH
3

3NaNO
(l)O2+ H 3(s)NaNO  (aq)+ NaOH3(aq) HNO

3NaNO(aq)-3+ NO(aq) +Na 3(s)NaNO 
+Na-3NO
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1
a

(aq)-3+ NO(aq) +4NH 3(s) NO4NH
(aq)+O3+ H3(aq) NH (l) O2+ H (aq)+4NH

b 
(aq)++ Rb (aq)-COO3CH (aq) COORb3CH

 (aq)-+ OH(aq) COOH3CH  (l)O2+ H (aq)-COO3CH

c
(aq)-24+ SO(aq) +2K 4(aq) SO2K
(aq)-+ OH(aq) -4HSO (l) O2+ H(aq) -24SO

d
(aq)-23+ CO (aq)2+Ca 3(s) CaCO
(aq)-+ OH (aq)-3HCO (l) O2+ H(aq) -23CO

2OH4NHHBrpH
7

(l)O2+ H (s)Br4NH  (aq)+ HBr (aq)OH4NH
(aq)-+ Br (aq)+4NH  (s) Br4NH 
(aq)+O3+ H 3(aq)NH  (l)O2+ H (aq)+4NH 

 pH7 
Buffered Solutions 

pH

pH
1HF-F

(aq)+O3H + (aq)-F(l) O2+ H(aq) HF
HCl-FHF

+O3HpH
NaOHHF-F

+O3HpH
2COOH3CH-COO3CH

(aq)+O3H + (aq)-COO3CH(l) O2+ H(aq) COOH3CH
HCl-COO3CHCOOH3CH

+O3HpH
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NaOHCOOH3CH
-COO3CH+O3HpH

33NH+4NH-OH+4NH
(aq)-+ OH(aq) +4NH  (l)O2+ H3(g) NH

HCl+4NH
-OHpH

pH
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Neutralization 
1

2
+H-OH

3pH=7
pH=7

pHpH
4HBr30.35mLNaOH0.1M25mL

=??A1000=0.03035L   ,    M=30.35B=0.1M    ,   VB.025L   ,   M1000=0=25AV
(l)O2+ H (aq)NaBr  (aq)+ NaOH(aq) HBr
NaOHB×MBV0.10.03035mol3-3×10

HBrNaOHmol3-3×10

AM0.1214M

5pH=9.4

63HNO5M0.2
3HNO

0.25M3HNO
3HNO3HNOCsOHCsOH

 (l)O2+ H 3(aq)CsNO 3(aq) + HNO (aq)CsOH
(l)O2+H(aq) -3+ NO(aq) +Cs (aq) -3+ NO (aq)++ H(aq) -+ OH (aq)+Cs 

 (l)O2H (aq)++ H(aq) -OH  
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Neutralization 
1

2
pH=6

3pH

4-HF/F
-FHFpH

5pH
pH4.25.6

6
aNaCl(NaOH) (HCl) 
b3KHCO(KOH))3CO2(H
c2NO4NH)3(NH)2(HNO
dCaS)2(Ca(OH)S)2(H
7
a

(aq)+ NaOH 3(aq)NaHCO (l) O2+ H 3(s)CO2Na
(aq)-+ OH (aq)-3HCO (l) O2+ H (aq)-23CO
b 

3(aq)+ NH (aq)HBr (l) O2+ H(s) Br4NH
(aq)+O3+ H 3(aq)NH  (l)O2+ H (aq)+4NH 
825mL

0.334M15.22mLLiOH
=0.334MA1000=0.025L  ,   M=25BV =??    ,  B1000=0.01522L   ,   M=15.22AV

(l)O2+ H (aq)LiCl  (aq)+ LiOH(aq) HCl 
HClA×MAV0.3340.01522mol3-5×10LiOHHClmol3-5×10

BM0.2M

974.3mLNaOH0.43885M45.78mL
4SO2H

=??A1000=0.0742L  ,  M=74.3B=0.43885M ,  VB1000=0.04578L , M=45.78AV
(l)O2+ 2H 4(aq)SO2Na  (aq)+ 2NaOH4(aq) SO2H
NaOHB×MBV0.438850.0742mol2-3.26×10

4SO2HNaOH2-3.26×100.0163mol

AM0.356M 
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Acids and Bases
12

(1pH
(a10
b9 
c5
d1 
2 
(a4.4-3.2
(b10-8.2 
c5.4-3.8
d9.6-8
338molATP 

O + 38ATP2+ 6H 26CO  2+ 6O 6O12H6C
1molATP30.5kJ130g

(a27.4kJ
(b836kJ 
(c1159kJ 
(d3970kJ

6O12H6C0.722mol 

38mol ATP    6O12H61mol C
Xmol ATP   6O12H60.722mol C

X=27.44mol ATP
27.4430.5837 kJ 

4HBrpOHHBr0.0375M
(a12.574
(b12.27 
(c1.733
d1.433

log(0.0375)=1.426-]=+log[H-pH= 
pOH=14-1.426=12.574 
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5-7
pH 

 pH1M aK 
 1.87 4-1.78×10 

  3-3.55×10 
 2.43  
 1.09 3-7.08×10 
 2.01 5-9.77×10 

5 
a

(b 
c 
d 
6 
a5-1.4×10
b02.43×10
c3-3.72×10
d47.3×10
7pH0.4M
a2.06
b1.22
c2.45 
d1.42

0.038M]=+[H
log(0.038)=1.42-]=+log[H-pH=

8eqK1
(a
(b
c
d
9

 pH 
 11.3 
 2.3 

 9.4 
 7.4 

 3 
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a

b

cM10-]=4×10+[H

d
100
105mLHCl6M95mL100mLpH

100-955mL0.005L
HCl+H60.0050.03mol 

]+[H0.3M

log(0.3)=0.523-]=+log[H-pH=
11COOH5H6CCOONa5H6C0.05MaK

5-6.4×10pH 
(aq)++ H (aq)-COO5H6C  (aq)COOH5H6C
  = aK

5-6.4×10 
M5-]=6.4×10+[H

)=4.1945-log(6.4×10-]=+log[H-pH= 
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