	Acid and Base General Information

	
Solutions and Preparation of Acids
Density
Solution
Concentration
(grams/ml)

(moles/liter)

To make a liter of solution
95-98% H2SO4
1.84

18.1

Concentrated sulfuric acid
6M H2SO4
1.34

6.0

332 ml conc. H2SO4 + 729 ml H2O
3M H2SO4
1.18

3.0

166 ml conc. H2SO4 + 875 ml H2O
10% H2SO4
1.07

1.09

60 ml conc. H2SO4 + 957 ml H2O
1M H2SO4
1.06

1.0

55 ml conc. H2SO4 + 962 ml H2O
69-71% HNO3
1.42

15.7

Concentrated nitric acid
6M HNO3
1.19

6.0

382 ml conc. HNO3 + 648 ml H2O
3M HNO3
1.10

3.0

191 ml conc. HNO3 + 831 ml H2O
10% HNO3
1.06

1.67

106 ml conc. HNO3 + 905 ml H2O
1M HNO3
1.03

1.0

64 ml conc. HNO3 + 943 ml H2O
36.6-38% HCl
1.18

12.0

Concentrated hydrochloric acid
6M HCl
1.10

6.0

500 ml conc. HCl + 510 ml H2O
3M HCl
1.05

3.0

250 ml conc. HCl + 756 ml H2O
10% HCl
1.05

2.9

242 ml conc. HCl + 763 ml H2O
1M HCl
1.02

1.0

83 ml conc. HCl + 920 ml H2O
99.7% CH3COOH
1.05

17.5

Glacial acetic acid
6M CH3COOH
1.04

6.0

343 ml glacial acetic acid + 682 ml H2O
3M CH3COOH
1.03

3.0

171 ml glacial acetic acid + 845 ml H2O
10% CH3COOH
1.01

1.69

97 ml glacial acetic acid + 912 ml H2O
1M CH3COOH
1.01

1.0

57 ml glacial acetic acid + 949 ml H2O
48% HBr
1.50

8.9

Constant-boiling HBr
57% HI
1.70

7.6

Constant-boiling HI
85% H3PO4
1.70

14.7

Syrupy phosphoric acid
70% HClO4
1.67

11.7

Concentrated perchloric acid
 
Solutions and Preparation of Bases
Density
Solution
Concentration
(grams/ml)

(moles/liter)

To make a liter of solution
50% NaOH
1.53

19.1

Concentrated NaOH solution
6M NaOH
1.21

6.0

314 ml 50% NaOH + 734 ml H2O
3M NaOH
1.11

3.0

157 ml 50% NaOH + 873 ml H2O
10% NaOH
1.11

2.77

145 ml 50% NaOH + 889 ml H2O
1M NaOH
1.04

1.0

52 ml 50% NaOH + 963 ml H2O
45% KOH
1.45

11.7

Concentrated KOH solution
6M KOH
1.26

6.0

512 ml 45% KOH + 512 ml H2O
3M KOH
1.14

3.0

256 ml 45% KOH + 764 ml H2O
10% KOH
1.09

1.95

167 ml 45% KOH + 850 ml H2O
1M KOH
1.05

1.0

85 ml 45% KOH + 927 ml H2O
28-30% NH3
0.90

15.0

Concentrated ammonium hydroxide
6M NH3
0.95

6.0

400 ml conc. NH4OH + 590 ml H2O
10% NH3
0.96

5.63

375 ml conc. NH4OH + 620 ml H2O
3M NH3
0.98

3.0

200 ml conc. NH4OH + 797 ml H2O
1M NH3
0.99

1.0

67 ml conc. NH4OH + 933 ml H2O
10% K2CO3
1.09

0.79

109 g anh. K2CO3 + 982 ml H2O
5% K2CO3
1.04

0.38

52.2 g anh. K2CO3 + 992 ml H2O
10% Na2CO3
1.10

1.04

52.5 g anh. Na2CO3 + 998 ml H2O
5% Na2CO3
1.05

0.50

110.3 g anh. Na2CO3 + 993 ml H2O
Saturated NaHCO3
1.06

1.0

85 g NaHCO3 + 973 ml H2O
5% NaHCO3
1.04

0.62

52.8 g NaHCO3 + 983 ml H2O
 
Common Commercial Strengths Of Acids And Bases
Substance
Formula
Molecular
Weight

Moles/
liter

Grams/
liter

%
by 
weight

Specific
gravity

Milliliters
to prepare
1M 
solution

Acetic acid
CH3COOH
60.05

6.27

376

36

1.045

159.5

Acetic acid, glacial
CH3COOH
60.05

17.4

1045

99.5

1.05

57.5

Ammonia water
NH3 in H2O
17.0

14.8

252

28

0.898

 
Ammonium hydroxide
NH4OH
35.0

14.8

251

28

0.898

67.6

*Butyric Acid
C4H8O2
88.1

10.3

912

95

0.96

 
Formic acid 
HCOOH

 

46.02

23.4
*5.75

1080
264

90
25

1.20
1.06

42.7

Hydrobromic acid 
HBr
 
80.92

8.89
6.82

720
552

48
40

1.50
1.38

 
Hydrochloric acid 
HCl 
36.5

11.6
2.9

424
105

36
10

1.18
1.05

86.2
344.8

Hydrocyanic acid 
HCN 
27.03

25
0.74

676
19.9

97
2

0.697
0.996

 
Hydriodic acid 
HI 
127.9

7.57
5.51
0.86

969
705
110

57
47
10

1.70
1.50
1.1

 
Hydrofluoric acid
HF
20.01

32.1
28.8

642
578

55
50

1.167
1.155

 
Hydrofluosilicic acid
H2SiF6
144.1

2.65

382

30

1.27

 
Hypophosphorous acid
H3O2P
66.0

9.47
5.14
1.57

625
339
104

50
30
10

1.25
1.13
1.04

 
Lactic acid
C3H6O3
90.1

11.3

1020

85

1.2

 
Nitric acid

 

HNO3 
63.02

15.99
14.9
13.3

1008
938
837

71
67
61

1.42
1.40
1.37

62.5
67.1
75.2

Perchloric acid
HCIO4
100.5

11.65
9.2

1172
923

70
60

1.67
1.54

85.8
108.7

*Phosphoric acid
H3PO4
98

14.7

1445

85

1.70

55.2

Potassium hydroxide 
KOH
56.1

13.5
1.94

757
109

50
10

1.52
1.09

74.1
515.5

Sodium carbonate
Na2CO3
106.0

1.04

110

10

1.10

 
Sodium hydroxide 
NaOH 
40.0

19.1
2.75

763
111

50
10

1.53
1.11

52.4
363.6

Sulfuric acid
H2SO4
98.1

18.0

1766

96

1.84

55.6

Sulfurous acid
SO2 in H2O
82.1

0.74

61.2

6

1.02

 
Reprinted with permission from Cold Spring Harbor Laboratory.
* from Merck 11th ed.

 
pH Values for Acid and Bases
The following tables give approximate pH values for a number of substances such as acids, bases, foods, biological fluids, etc. All values are rounded off to the nearest tenth and are based on measurements made at 25&deg;C. A few buffer systems with their pH values are also given.

From Modern pH and Chlorine Control, W. A. Taylor & Co.

ACIDS
BASES
Hydrochloric, N
0.1
Sodium hydroxide, N
14.0
Hydrochloric, 0.1N
1.1
Sodium hydroxide, 0.1N
13.0
Hydrochloric, 0.01N
.2.0
Sodium hydroxide, 0.01N
12.0
Sulfuric, N
0.3
Potassium hydroxide, N
14.0
Sulfuric, 0.1N
1.2
Potassium hydroxide, 0.1N
13.0
Sulfuric, 0.01N
2.1
Potassium hydroxide, 0.01N
12.0
Orthophosphoric, 0.1N
1.5
Sodium metasilicate, 0.1N
12.6
Sulfurous, 0.1N
1.5
Lime (saturated)
12.4
Oxalic, 0.1N
1.6
Trisodium phosphate, 0.1N
12.0
Tartaric, 0.1N
2.2
Sodium carbonate, 0.1 N
11.6
Malic, 0.1N
2.2
Ammonia, N
11.6
Citric, 0.1N
2.2
Ammonia, 0.1N
11.1
Formic, 0.1N
2.3
Ammonia, 0.1N
10.6
Lactic, 0.1N
2.4
Potassium cyanide, 0.1N
11.0
Acetic, N
2.4
Magnesia (saturated)
10.5
Acetic, 0.1N
2.9
Sodium sesquicarbonate, 0.1M
10.1
Acetic, 0.01N
3.4
Ferrous hydroxide (saturated)
9.5
Benzoic, 0.01N
3.1
Calcium carbonate (saturated)
9.4
Alum, 0.1N
3.2
Borax, 0.1N
9.2
Carbonic (saturated)
3.8
Sodium bicarbonate, 0.1N
8.4
Hydrogen sulfide, 0.1N
4.1
 
 
Arsenious (saturated)
5.0
 
 
Hydrocyanic, 0.1N
5.1
 
 
Boric, 0.1N
5.2
 
 

Reference:
WEAST, R.C. ed. (1983) "CRC Handbook of Chemistry and Physics, 63rd ed.", CRC Press.

 



