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Specific gravity 0.9982
Melting point (°C) - 0.00
Boiling point {*C) - 100.00
Vapor pressure (mmHg) 200°C 17.535
Temperature at maximum density (°C ) - 4
Diefectric constant 20°C 82
Index of refraction (D line) 20°C 1.33300
Viscosity (c.p.) 20°C 1.009
Heat of fusion at meiting point (kcal/mole) - 1.435
Heat of evaporation at boiling point (kcal/mole) - 9.719
ion product 25°C 1x10™
Heat of formation 20°C 68.35
Dipole moment (¢.g.s 10°) (gas) 1.84
Density {g/mf) Boiling point | 0.958
Surface tension (dyne/en} Boiling point 58.9
Solubility of Nacl (g/100g water) 25°C 35.9
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(H1-3) siet2oise| S2|sisty 43

Acetone 7 23.4 ; 1?4‘5
Ethy! alcohol 24.9 204.0
Sulturic acid 24.0 1221

water 79.7 539.6 1.007

¥ Note : Specific heat is the value at 0°C
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() The location of electric &3
charges n a water H
molecule

© (+ -3

Molecular structure of water
‘/%;o
Formation of a hydrogen

_@_St‘rongest at 180°

ae The arm is put out of the joint
in theis case, i.e. the hydrogen
bond is not formed

Four arms of a water molecule

o= BelEE

=2l gt gafEo] ties] 7] Wil 22 B2 =
A2 SN, e GRS Al G, o123t ) AlA

EaAI7Ith

Ao} it 53 o] FFolA A7t EA = &
AR B2 38 E 2 = o) Hedh vk} o)
2T ol2he B2 B AT 711t

3 FIEA S Boll HUE L3A S ul, HINH)
o 829 F-g galEetal 3, o] FHE 2318
olekar 3.

£ E FPRs Qe 2% AR (Addiy), ¥2
2 % (Alkality), 3F97 5ol Itk T4 B3l o
(Deionized water) & 7|50 3 7o) -0 2 o] 73-¢-
ol 2571 Ao 2Hg-shA Hk

Ankg 0 7 257} gl wEt B4 einrt 5
7Yk o] Arkdolt, Follx TRt B3t 'k
(Calcium Carbonate) # 22 29> 2571 713kl

ehgE Pashe S48 2

Al(S04): [ 312 33.5(36.41 40.5|45.8 | 52.2{59.2
Sodium chloride | NaCl 35.7/35.8/36.0136.3|36.6/37.0]37.3

Aluminum sulfate

Sodium carbonate
{soda ash)

Sodium dihydrogen| 1100, | 57.9169.9| 85.2 |106.5
phosphate

Na:COs | 7 (125|215 48.5 46.4

Sodium hydrogen
phosphate

Sodium phosphate | NasPQ: | 1.5 411 11 | 20 | 31 | 43 | 55

Sodium hydroxide
(caustic soda)

Na:HPO«|1.67| 3.6 | 7.7 | 20.8 80.2(82.9

NaOH 109 | 119|129 | 146
Na:S0s |13.9] 20 |26.9| 36 |28.0|28.2|28.8

Sodium sulfite
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= Solubility of gases in water
(Litres of gas at NTP per litre of water under and atmosphere of the pure gas at a pressure of 1 bar)

0 0.0373

5 0.0330
10 0.0293
15 0.0285
20 0.028
25 0.0223
30 0.0208
35 0.01%
40 0.0184
50 0.0168
60 0.0157
70 0.0150
80 0.0146
90 0.0144
100 0.0144
110
120
130
140

0.0489
0.040
0.038
0.0342
0.0310
0.0283
0.0261
0.0244
0.0231
0.0209
0.01%
0.0163
0.0176
0.0172
0.0170
0.0168
0.0169
00170
0.0172

8il=

0.0235 | 0.
0.0008 | 0.
0,016
0.0168
0.0154
0.0143
0.0134{00
00125 | 0.0
00118
0.0109
00102 |0,
0.0097 (0.
0.0096 |0,
0.0085 {0,
0.00%5 |0,

i 006 198

1% | 500 |

62.97
5252
4.4
3.3
30.50
%87
200
18.91
15.02
1.09
84t
121
6.16

0.640
051
0.502
0.432
0.331
0.213
0.207
0.151
0.103
0.045
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40
36
32
28
24
20
16
12
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360 400 440 480 520 560 600
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Nitric acid
Hydrochloric acid
Hydriodic acid
Sulfuric acid
Phosphoric acid
Acetic acid
Carbonic acid
Hydrogen suffide
Bonc amd
Potasssum hydromde
Sodium hydroxide
Barium hydroxide

Aqueous ammonia

%o Ha|=(0.1N 2)

HNOs = H' + NOs
HOl = H' + CF
H=H+1
HS0u= H + HS0F
HPO.= H + HPO,
CHCOOH = CHCOO™ + H'
H00s = H' + HCOr

HS =H + Hs-

HBO:= H + HBOS
KOH=K +0H
NaOH= Na' + OH-

BalOH): = Ba® + 20H"
NHs + HiO = NH:' + OH-

0.91
0.91
0.61
0.27
0.013
0.0017
0.0007

)

Strong acid

J

Quasi-strong acid

4

Weak acid

J

0.0001

0.89
0.84
0.80
0.013

9

Strong base
J

Weak base
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(E 1-7) R9Y ¥ ZA(1972~19804 Hz|)

29108 | B8 813 | %07 | M2 | 27| 2080 1367 | 502 | 405 | 344 [11502

(=3
OoH1
ox | Hd

250325 | 663 | 149 1186 | 1660 | 2246|2003 1 1103 | 594 | 498 | 247 1202

316§ 335 | 660 | 1196] 965 | M| 2085 | 23151 01| 837§ 573 | 3 {12067

o | ob | ux
o

oM

09 ] 481 | 689 | 1560 | 1429 15711 {2520 | H4T} 97 | 654 616 | 417 |1.3068

(=N )
o

ox

Q46 | 427 | 782 | 1689 | 1485 | 160.6 | 280.9 | 2315 | 100.3 | 636 | 50.2 | 368 | 14047

(2E1-7) AEE 8¢ABY F0|-2E

[Bilion m¢]

40 | ‘Note:Fresh water cons umption
=Fresh water intake+Recovered water

30 Industrial water
{Fresh water consumption)

Industrial water
(Fresh water intake)

Annual consumption
3

10 City water
supply

1035 1640 1945 1950 1955 1960 1965 1970
(121-8) AeiAE 8+ A8 EE(19704 =)

Transportation machine
manufacturing industry
%(5.7)

Foodstuff
manufactuing
industry
4.3%(4.3)

INon—iron meta
manufacnmng

3%(3 8

Pulp and paper manufactuing and|
processing industry 8.7%(11.4)

(Figures in parenthes show the ratios of fresh water)

(81-9) £ Gl 84 FTYHI(79H-UE)

Industrial water Others
supply 8.7% 7 9.7%
Undrerground

water 8.6%

Recovered Water
73.1%

(121-10) 8xH =+ 82 FHH|(799-Y=)

Product
processing and
washing water
19.6%

Cooling Water
69.2%
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