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MSTftAC'l' 

A compilation of some physico-chemical properties for chlorobenzenes are 
given. The literature values for the solution properties have been evaluated 
and whenever possible average values are given. 

INTBODUCTION 
Chlorobenzenes represent an important class of environmental pollutants. 
Although their physico-chemical properties have been studied extensively, 
there is no single source in which the data can be found. 

This work provides a compilation of those physico-chemical properties of the 
chlorobenzenes that are determinant of their biological and toxicological 
properties. These properties can be divided into three classifications: 

1) Molecular properties, i.e., properties of the isolated molecules, 
these include surface area, volume, and dipole moment; 
2) Pure component properties, i.e., properties of the pure collpounds: 
these include melting point, enthalpy and entropy of melting, vapor 
pressure, molar volume and solubility parameter; and 
3) Aqueous solution properties, i.e., properties of the compounds in an 
aqueous solution which is in equilibriwa with another phase, these 
include water solubility, octanol-water partition coefficient, orqanic
matter partition coefficient, and Henry's law constant. 

The values for each property are taken from literature and are converted to 
common units for ease of comparison. Average values for the 2o•c to 3o•c 
temperature range are given for each property where there are two or more 
values present. 

IIOLBCJJLAR PRQPIBTIIS P'OB THI CHIDBQBINZEtfES 

some molecular properties can be measured experimentally, however many others 
are not measured but rather are calculated from known atomic and bond 
parameters. The values of molecular properties are qenerally inciapenclent of 
the environment of the molecules. 
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Tabla I shows the molecular surface area and molecular volWDe. Aa can be seen 

in the table there are differences uonq the values tor surface area and 

volume, this can be attributed to different measurement and/or calculation 

methods of these properties. For example, the surface area usinq the zero 

solvent radius is smaller (and closer to the true surtace area) than the 

solvent radius (or solvent accessible) method. VolWDe, too, can be defined 
differently, for example the volume can include or exclude void volume. 

Including the void volume would give a larqer volume than excludin9 the void 

volWDe. Thus it is not possible to calculate AD average value tor th•ee 
properties. For similarly defined volume and surface area the values are in 

aqreement. As expected volWDe and surface area increase as the n1Diber of 

chlorines increase. 

As seen in Table II there is only a small amount of dipol• mount · data 

available for the chlorobenzenes. The dipole moments whether in the qas pbaae 
or in benzene are fairly close to one another. Where more than one dipole 

moment is cited the data are in aqreement. 

TABLE I: 
MOLECULAR SURFACE AREA AND VOLUKE OF CHLOROBENZENES 

c:HLOROBENZENE SURFACE VO!tUKE REF 
AREA (A /molecule) 
(A:&) 

Mono- 169.4 2 
Mono- 169.4 15 
Mono- 169.4 17 
Mono- 280.3 399.2 18 * 
Mono- 194.1 26 
Mono- 127.9 35 
Mono- 194.3 55 
Mono- 168,9 82 
Mono- 127.1 83 
Mono- 127.5 177.6 AVERAGE 

1,2-Di- 187.6 15 
1,2-Di- 187.6 17 
1,2-Di- 228.8 26 
1,2-Di- 143.3 35 
1,2-Di- 229.1 55 
1,2-D+- 190.0 82 
1,2-Dl.- 142.7 83 
1,2-Di- 143.0 204.6 AVERAGE 

1 1 3-D~- 189.3 15 
1,3-01- 189.3 17 
1,3-Di- 228.8 26 
1,3-Di- 145.4 35 
1 4 3-Di- 229.1 55 
1, 3-Di- 144.7 83 
1,3-Di- 145.1 209.1 AVERAGE 

1,4-Di- 195.9 2 
1,4-Di- 195.9 15 
1,4-Di- 195.9 17 
1,4-Di- 303.5 441.9 18 * 
1,4-Di- 228.8 26 
1,4-Di- 144.9 35 
1,4-Di- 229.1 55 
1,4-Di- 144.7 83 
1,4-Di- 144.8 209.1 AVERAGE 



TABLE I: continued 
MOt.zcm..AR SUR7ACE AREA AliD VOUJMI OF CRLOROBENZENBS 

CHLOROBENZENE 

1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-

1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tr~-
1,2,4-Tr1-
1,2,4-Tri-

1,3,5-Tri-
1,3,5-Tri-
1,3,5-Tr-!-
1,3,5-Tr1-
1 3 5-Tri-
1:3;5-Tri-

1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tatra-
1,2,3,4-Tetra-

1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-

1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-

Penta
Penta
Penta
Penta
Penta
Penta
Penta-

Hexa
Hexa
Hexa
Hexa
Hexa
Hexa
Hexa-

SURFACE 
ARBA 
(A2) 

158.7 

158.3 
158.5 

314.7 

160.3 

160.2 
160.2 

162.9 

162.2 
162.5 

173.5 

173.8 
173.6 

337.6 

176.1 

175.8 
175.9 

175.7 

175.8 
175.7 

355.3 

188.9 

189.4 
189.1 

372.6 

202.2 

203.0 
202.6 

207.5 
263.5 

264.0 

245.0 

207.5 
207.5 
463.0 
263.5 

264.0 

235.6 

207.5 
263.5 

264.0 

245.0 

235.8 

298.9 

267.4 

235.8 
507.4 
298.2 

298.9 

277.6 

235.8 
298.2 

298.9 

277.6 

275.6 
546.3 
332.9 

333.7 

314.1 

308.8 
584.9 
367.6 

366.9 

347.8 

17 
26 
35 
!55 
83 

AVERAGE 

15 
17 
18 • 
26 
35 
55 
83 

AVERAGE 

17 
26 
35 
55 
83 

AVERAGE 

17 
27 
55 
83 

AVERAGE 

17 
18 • 
26 
35 
55 
83 

AVERAGE 

17 
26 
35 
55 
83 

AVERAGE 

17 
18 • 
26 
35 
55 
83 

AVERAGE 

17 
18 • 
26 
35 
55 
83 

AVERAGE 

• solvent accessible and not used for the average values 

143 

-- ------------ ------·----·-----------



144 

TABLE II: 
DIPOLE MOMDTS FOR CHLOROBENZENES 

CHLOROBENZENE DIPOLE MOMEII'r DIPOLE MOKEN'1' REF 
IN 'l'BE GAS PHASE IN BENZENE 
(debyea) (debyes) 

Mono- 1.70£18 1.58£18 72 
Mono- 1.69£18 80 
Mono- 1.69£18 AVERAGE 

1,2-Di- 2.5JE18 2.27!18 72 
1 1 2-Di- 2.SOE18 80 
1,2-Di- 2.,1El8 AVERAGE 

1,3-Di- 1.67£18 1.48E18 72 
1,3-Di- 1.72218 80 
1,3-Di- 1.69E18 AVERAGE 

1,4-Di- O.OOE18 O.OOElB 72 
1,4-Di- o.OOE18 80 
1,4-Di- o.OOE18 AVERAGE 

1,2,3-Tri- 2.31£18 72 

1,2,4-Tri- 1.25El8 72 

1,3,5-Tri- O.OOE18 72 

1,2,3,4-Tetra- 1.90El8 72 

1,2,3,5-Tetra- 0.65£18 72 

1,2,4,5-Tetra- O.OOE18 72 

Penta- 0.88E18 72 

Hexa- 0.00818 72 

PURl COMPONENT PROPEBTIES FOR THE CHLORQBEHZJ!jNU 
P~tte component properties usually characterize changes in the physical state 
of a substance. All of these properties are obtained experiaentally. Entropy 
is calculated by dividinq the measured enthalpy by the measured melting or 
boiling point. There is very little data available for both enthalpy and 
entropy. 

The melting properties are shown in Table III. Melting points for the 
chlorobenzenes are readily found in the literature. While few values are found 
for the enthalpy and entropy of melting. The reported melting points are in 
agreement and tend to increase as more chlorinea are added. [It a~ar• that 
the paper by Miller at al. has a typoqrapbical error in the reported malting 
points of chlorobenzene (22. 74K) and 1, 2-dichlorobenzene (15611:). For this 
work the melting point for chlorobenzene was taken as 227.411: and for 1,2-
dichlorobenzene 256~.] 
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Table IV shows the boiling properties for the chlorobenzenes. The observed 
boiling points are in good agreement with one another. Boilinq point 

increases as the number of chlorines increase. No data were found for the 

entropy of boilinq and only 1 1 2-dichlorobenzene has a value for enthalpy of 

boiling. 

Vapor pressure for the chlorobenzenes are presented in Table V. 'l'he vmpor 

pressure decreases as the number of chlorines increase. Data for 

chlorobenzene and 1 1 2-dichlorobenzene are readily available. The vapor 

pressure data are evaluated aecordinq to the evaluation sCheme described 
below. Average vapor pressures (between 20•c and Jo•c) are given for the 

chlorobenzenes. 

Molar volumes and solubility parameters for the chlorobenzenes are presented 

in Table VI. These properties are generally calculated. Few solubility 

parameters are available for the chlorobenzenes 1 the only values that were 

found are for chlorobenzene and 1,2-dichlorobenzene. The molar volumes 
presented in this table are calculated by dividing the molecular weight by its 
density. 

TABLE III:: 
MELTING POINT, EN'l'HALPY AND ENTROPY OF MELTING FOR CHLOROBENZENES 

CHLOROBENZENE 

Mono
Mono
Mono
Mono
Mono
Mono
Mono-

1,2-Di-
112-Di-
1,2-Di-
1,2-Di-
1 1 2-Di-
1,2-Di-
1,2-Di-
1,2-Di-
1 1 2-Di-

1 1 3-Di-
1,3-Di-
1 I 3-Di-
113-Di-
1,3-Di-
113-Di-
1,3-Di-

1,4-Di-
114-Di-
1~4-Di-
1,4-Di-
1 1 4-Di-
114-Di-
1 1 4-Di-
1,4-Di-
1 1 4-Di-

MELTING 
POIN'l' 
(•C) 

-45.2 
-45.7 
-45.6 
-45.6 
-45.8 
-45.0 
-45.5 

-17.6 
-52.9 
-17.0 
-17.0 

-17.0 
-17.0 
-16.7 
-17.1 

-24.8 
-24.4 
-24.7 
-24.9 
-24 .a 
-24.8 
-24.6 

53.0 
53.1 
53.1 
53.5 
52.9 
53.0 
53.0 

53.1 

ENTHALPY 
OF MELTING 
(J/m) 

12,936 

121935 

121935 

121642 

19,000 

181377 

181159 
18,512 

ENTROPY 
OF MELTING 
(J/deq•mol) 

50.50 

50.75 

58.16 

56.32 

57.24 

REF 

19 
26 
35 
47 
55* 
76 

AVERAGE 

19 
26*** 
35 
47 
52 
55** 
66 
76 

AVERAGE 

26 
35 
47 
55 
66 
76 

AVERAGE 

26 
35 
47 
54 
55 
66 
76 
79 

AVERAGE 
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TABLE III: continued 
KELTING POIN'l', JNTBALPY AND ENTROPY OF MELTING FOR CHLOROBENZEHES 

CBLOROBEHZENE 

1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tr+-
1,2,3-Trl.-

1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tr+-
1 2 4-Trl.-
1:2:4-Tri-
1,2,4-Tri-

1,3,5-Tri-
1,3,5-Tri-
1,3,.5-Tr;-
1,3,5-Trl.-
1,3,5-Tri-
1,3,5-Tri-
1,3,5-Tri-

1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tetra-

1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-

1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tatra-
1,2,4,5-Tetra-

Penta
Penta
Penta
Penta
Penta
Penta
Penta-

Hexa
Hexa
Hexa
Hexa
Hexa
Hexa
Hexa
Hexa
Haxa-

MELTING 
POIMT 
c•c> 
52.7 
52.6 
53.0 
52.6 
52.6 
52.0 
52.6 

16.9 
17.0 
17.0 
17.0 
18.0 
17.0 
17.2 

63.9 
63.4 
63.0 
63.1 
64.0 
63.0 
63.4 

47.5 
47.5 
47.0 
47.0 
47.3 

50.8 
54.5 
54.5 
50.7 
50.7 
52.2 

139.1 
140.0 
uo.o 
139.0 
139.0 
139.4 

84.6 
86.0 
86.0 
84.5 
84.5 
85.0 
85.1 

228.4 
230.0 
230.0 
227.9 
228.3 
228.0 
228.0 
227.0 
228.5 

EN'l'HALPY 
OF MELTING 
(J/Dl) 

18,500 

18,800 

17,000 

19,000 

24,100 

20,600 

16,100 
18,350 

22,400 

18,700 

20,550 

ENTROPY REP 
OP MELTING 
(Jfdeq•mol) 

26 
35 
47 

56.90 54 

56.07 

53.14 

58.58 

58.58 

57.94 

44.77 

55 
76 

AVERAGE 

26 
35 
47 
55 
70 
76 

AVERAGE 

26 
35 
47 
54 
55 
76 

AVERAGE 

35 
47 
54 
55 

AVERAGE 

26 
35 
47 
54 
55 

AVERAGE 

26 
35 
47 
54 
55 

AVERAGE 

26 
35 
47 
54 
55 
64 

AVERAGE 

26 
35 
47 
54 
55 
u 
70 
76 

AVERAGE 

* MP reported as 22.74K, typographical error used 227.4K 
•• MP reported as 156K, typographical error used 256K 
••• MP reported as 220.2K 



TABLE IV: 
BOILING POI:N'l', EN'l'HALPY AND mnROPY OF BOILING FOR CKLOROBEHZEHES 

CHLOR.OBEHZEN2 

Mono
Mono
Mono
Mono
Mono
Mono-

1,2-Di-
1,2-Di-
1,2-Di-
1 2-Di-
1:2-Di-
1,2-Di-
1,2-Di-

1, 3-Di-
1,3-Di-
1,3-Di-
1,3-Di-
1,3-Di-

1 4-Di-
1:4-Di-
1,4-Di-
1,4-Di-

1,2,3-Tri-
1,2,3-Tri-
1,2,3-Tr~-
1,2,3-Trl.-

1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-
1,2,4-Tri-

1,3,5-Tri-
1,3,5-Tri-
1,3,5-Tri-
1,3,5-Tri-

1,2,3,4-Tetra-
1,2,3,4-Tetra-
1,2,3,4-Tetra-

1,2,3,5-Tetra-
1,2,3,5-Tetra-
1,2,3,5-Tetra-

1,2,4,5-Tetra-
1,2,4,5-Tetra-
1,2,4,5-Tetra-

Penta
Penta
Penta-

Hexa
Hexa
Hexa
Rexa
Rexa-

130.00 
132.00 
132.00 
131.70 
132.00 
131.54 

177.00 
180.50 
179.60 
180.50 
180.!50 
179.00 
179.52 

173.00 
173.00 
173.00 
172.00 
172.75 

174.00 
174.00 
173.40 
173.80 

218.00 
218.00 
219.00 
218.33 

213.50 
214.00 
213.00 
213.50 

208.00 
208.00 
208.50 
208.17 

254.00 
254.00 
254.00 

246.00 
246.00 
246.00 

243.00 
243.00 
243 .oo 
277.00 
277.00 
277.00 

322.00 
322.00 
318.00 
322.00 
321.00 

EN'l'BALPY OF ENTROPY OF 
BOILING BOILI:NG 
(J/m} 

39,978 

REF 

19 
47 
54 
69 
76 

AVERAGE 

19 
47 
52 
54 
69 
76 

AVERAGE 

47 
54 
69 
76 

AVERAGE 

47 
54 
76 

AVERAGE 

47 
54 
76 

AVERAGE 

47 
70 
76 

AVERAGE 

47 
54 
76 

AVERAGE 

47 
54 

AVERAGE 

47 
54 

AVERAGE 

47 
54 

AVERAGE 

47 
54 

AVERAGE 

47 
54 
70 
76 

AVERAGE 
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TABLE V: 
VAPOR PRESSURES FOR CHLOROBIKZEKES 

CHLOROBEKZENB VAPOR TEMP EVAL REP 
PRESSURE 
(atm) 

c•c> 

Mono- 1.16£-2 20 2 76 
Mono- 1.60£-2 25 3 46 
Mono- 1.58E-2 25 2 47 
Mono- 1.55£-2 25 2 76 
Mono- 1.98£-2 30 1 19 
Mono- 1.66£-2 30 8 34 
Mono- 1.97£-2 30 3 76 
Mono- 1.57£-2 35 2 47 
Mono- 1.89£-2 40 8 34 
Mono- 2.18!-2 50 8 34 
Mono- 2.93£-2 60 8 34 
Mono- 2.93!-2 70 8 34 
Mono- 3.79!-2 80 8 34 
Mono- 3.84£-2 90 8 34 
Mono- l.OOE-2 131.7 2 56 
Mono- 1. 56E-2 ns 2 3 
Mono- 1.54E-2 na 2 20 
Mono- 1.62£-2 20-30 AVERAGE 

1,2-Di- 1.32£-3 20 1 76 
1,2-Di- 1.93£-J 25 2 47 
1,2-Di- 1.69£-3 25 2 56 
1,2-o;- 1.97£-3 25 1 76 
1,2-0~- 3.95E-3 30 1 19 
1,2-Di- 2.50E-3 30 2 76 
1,2-Di- 1.97E-3 52 0 47 
1,2-Di- l.OOE-0 180.5 2 56 
1,2-0~- l.J:ZE-3 ns 0 20 
1,2-0~- 2.lOE-3 20-30 AVERAGE 

1,3-Di- 3.03E-3 25 2 47 
1,3-Di- l.OOE-0 173 2 56 
1,3-Di- J.OOE-3 na 2 20 
1,3-0i- 3.02£-3 20-30 AVERAGE 

1,4-Di- 7.90£-4 20 1 76 
1,4-Di- 9.00£-4 25 2 46 
1,4-Di- 8.90£-4 25 2 47 
1,4-Di- l.J2E-3 25 l 48 
1,4-Di- 5.26E-4 25 2 56 
1,4-Di- 2.37E-3 30 2 76 
1,4-Di- l.OOE-0 174 2 56 
1,4-Di- 1.55£-3 ns 2 20 
1,4-Di- 1.19E-3 20-30 AVERAGE 

1,2,3-Tri- 5.23£-4 25 2 47 
1,2,3-Tr-'!-- 1.32£-3 40 2 56 
1,2,3-Tr~- 2.76E-4 ns 1 20 
1,2,3-Tr~- 4.00E-4 20-30 AVERAGE 

1,2,4-Tri- 3.7SE-4 20 2 70 
1,2,4-Tri- 5.98E-4 25 2 47 
1,2,4-Tri- 3.82E-4 ns 1 20 
1,2,4-Tri- 4.52£-4 20-30 AVERAGE 

1,3,5-Tri- 7.60E-4 25 2 47 
1,3,5-Tri- 7.63£-4 na 1 20 
1,3,5-Tri- 7.62£-4 20-30 AVERAGE 

1,2,3,4-Tetra- 8.65E-5 25 2 47 
1,2,3,4-Tetra- S.26E-S ns 0 20 
1,2,3,4-Tetra- 6.96£-5 20-30 AVERAGE 
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TABLB V: continued 
VAPOR. P:U:SStJRES POR CRLOROB'EHZEKES 

CHLOROBENZI:NE VAPOR TEMP EVAL REF 
PRESSURE c•c> 
(atm) 

1,2,3,5-Tetra- 1.84£-4 25 2 47 
1,2,3,5-Tetra- 9.21!-5 ns 0 20 
1,2,3,5-Tetra- 1.38E-4 20-30 AVERAGE 

1,2,4,5-Tetra- 9.97!-5 25 2 47 
1,2,4,5-Tetra- 7.11E-6 ne 2 20 
1,2,4,5-Tetra- 5.34!-5 20-30 AVERAGE 

Penta- 8.771!:-5 25 2 47 
Penta- 7.89!-6 ns 0 20 
Penta- 4.78E-5 20-30 AVERAGE 

Haxa- 1.28£-8 20 3 70 
Hexa- 3.39£-6 25 2 47 
Hexa- 1.43!-8 ns 2 20 
Hexa- 1.14E-6 20-30 AVERAGE 

TABLE VI: 
MOLAR VOLUME AND SOLUBILITY PARAMETERS FOR CHLOROBENZENES 

CHLOROBENZENE MW DENSITY TEMP MOLAR SOLUBILITY REF 
(•c) VOLOIU!: PARAMETER 

Mono- 9.60 82 
Mono- 112.56 1.1058 20 101.8 31, 80 

1,2-Di- 9.80 82 
1,2-Di- 147.01 1.3048 20 112.7 31, 80 

1,3-Di- 147.01 1.2884 20 114.1 31, 80 

1,4-Di- 147.01 1.2457 20 118.0 31, 80 

1,2,3-Tri- 181.45 1.4533 40 124.9 31, 80 

1,2,4-Tri- 181.45 1.4542 20 124.8 31, 80 

1,3,5-Tri- 181.45 1.3865 64 130.9 31, 80 

1,2,3,4-Tetra- 215.90 31, 80 

1,2,3,5-Tetra- 215.90 31, 80 

1,2,4,5-Tetra- 215.90 1.858 22 116.2 31, 80 

Penta- 250.34 1.8342 16.5 136.5 31, 80 

Hexa- 284.79 1.5691 23.6 181.5 31, 80 
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SQJ,ytiOI! PRQPUTI;BS fOR THE CHLORQB£HZEBES 
several important properties of the chlorobenzenes involve an aqueous .elution 
in equilibrium with some other phase. The value characterizing the 
equilibrium between the aqueous solution and the pure chlorobenzene is tbe 
aqueous solubility. The equilibrium between the aqueous solution and. an 
octanol solution is the octanol-water partition coefficient. The equilibrium 
invo1vin9 organic carbon is the organic matter-water partition coefficient. 
The equilibriUII between the aqueous solution and the vapor phase is the 
Henry's law constant. 

These solution properties are generally derived experimentally and pr.sented 
in logarithmic form. The logarithaic values for tbe above solution properties 
are given in Tables VII, VIII, IX, and X. Each of the reported values are 
objectively evaluated according to the scheme given in Table XI. The 
objective evaluation scheme has already been approved by the Environmental 
Protection Agency. Using the scheme each data point is given a total 
evaluation between o and 10 as described below. 

Table VII shows the aqueous solubility of the chlorobenzenes. As the number 
of chlorines increase the less soluble the chlorobenzene becoa••· The 
solubility data were taken from the AQUASOL dATAbASE of Aqueous SOlubility 
(84). As can be seen in the table there is an abundance of solubility data 
for the chlorobenzenes. In general the values are in qood agreement with each 
other. An average value for the log solubility between 20•c and 30•e is qlven 
for each of the chlorobenzenes. 

The octanol-water partition coefficients in Table VIII are reported between 
tha temperatures of 20•c and 2s•c. Log R0 w values increase as the nu=ber of 
chlorines increase. All of the values correlate well with one another. Each 
of the chlorobenzenes are qiven an average log K0 w value. 

As seen in Table IX, not as much data have been published for the orqanic 
matter-water partition coefficients as for the octanol-water partition 
coefficients. Log K0 c also tends to increase as the chlorine& increase. 
Wherever two or more values between 2o•c and Jo•c are cited an averaqa of the 
log orqanic matter-water partition coefficient (log K00) is qiven. 

Literature values for the Henry's law constant are given in Table x. Average 
values are not given for the Henry's law constant because the data varies 
qreatly from one reference to the next. 
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TABLE VII: 
WATER SOLUBILITY FOR CHLOROBENZENES 

CHLOROBENZEHE SOLUBILITY TEMP EVAL REF 
LOG(M/L) ( •c) 

Mono- -2.37 20.00 3 35 
Mono- -2.32 21.00 8 12 
Mono- -2.35 25.00 7 1 
Mono- -2.38 25.00 6 2 
Mono- -2.35 25.00 8 5 
Mono- -2.51 25.00 5 42 
Mono- -2.42 25.00 9 67 
Mono- -2.35 25.00 7 77 
Mono- -2.01 25.50 7 65 
Mono- -3.05 26.70 8 43 
Mono- -2.40 30.00 7 22 
Mono- -2.36 30.00 2 23 
Mono- -2.36 30.00 10 27 
Mono- -2.40 30.00 3 29 
Mono- -2.40 30.00 8 30 
Mono- -2.36 30.00 5 34 
Mono- -2.38 30.00 8 49 
Mono- -2.38 30.00 8 50 
Mono- -2.20 40.00 5 34 
Mono- -2.45 45.00 7 59 
Mono- -2.07 50.00 5 34 
Mono- -2.01 60.00 5 34 
Mono- -1.85 70.00 5 34 
Mono- -1.79 80.00 5 34 
Mono- -1.65 90.00 5 34 
Mono- -2.38 ns 2 20 
Mono- -2.58 na 4 54 
Mono- -2.41 20-30 AVERAGE 

1 2-Di- -3.04 3.50 3 13 
1:2-Di- -2.99 20.00 3 13 
1,2-Di- -3.02 20.00 3 35 
1,2-Di- -3.04 20.00 6 36 
1,2-Di- -2.98 25.00 8 4 
1,2-Di- -3.03 25.00 8 5 
1,2-Di- -2.98 25.00 7 14 
1,2-Di- -3.01 25.00 6 36 
1,2-Di- -2.94 25.00 5 42 
1,2-Di- -2.93 30,00 6 36 
1,2-Di- -2.99 30.00 8 49 
1,2-Di- -3.01 30,00 8 50 
1,2-0k -2.90 35.00 6 36 
l 2-01.- -2.88 40,00 6 36 
1' 2-Di- -2.86 45.00 6 36 
1:2-Di- -2.82 55.00 6 36 
1,2-Di- -2.80 60.00 6 36 
1,2-Di- -2.98 ns 2 3 
1,2-Di- -3.17 ns 2 20 
1,2-Di- -3.20 ns 4 54 
1,2-Di- -2.98 ns 4 75 
1,2-Di- -3.02 20-30 AVERAGE 

1,3-Di- -3.10 20.00 3 35 
1,3-Di- -3.12 20.00 6 36 
1,3-Di- -3.04 25.00 8 4 
1,3-Di- -3.01 25.00 8 5 
1,3-Di- -3.04 25.00 7 14 
1,3-Di- -3.08 25.00 6 36 
1,3-Di- -3.02 30.00 6 36 
1,3-Di- -3.07 30.00 8 49 
1,3-Di- -3.07 30.00 8 50 
1,3-Di- -2.99 35.00 6 36 
1,3-Di- -2.94 40.00 6 36 
1,3-Di- -2.92 45.00 6 36 
1,3-Di- -2.88 55.00 6 36 
1,3-Di- -2.86 60.00 6 36 
1,3-Di- -3.04 ns 2 3 
1,3-Di- -3.08 ns 2 20 
1,3-Di- -3.07 ns 4 54 
1,3-Di- -3.05 ns 4 75 
1,3-Di- -3.06 20-30 AVERAGE 
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TABLE VII: continued 
WATER SOLUBILITY FOR CHLOROBEMZENES 

CHLOROBENZENE SOLUBILITY TEMP EVAL REF 
LOG(M/L) c•c> 

1,4•Di- -3.52 20.00 3 35 
1,4-Di- -3.33 20.00 6 36 ** 
1, 4-Di- -3.28 22.20 10 79 ** 
1, 4-Di- -3.25 24.60 10 79 ** 
1,4-Di- -3.29 25.00 5 1 
1,4-0i- -3.23 25.00 6 2 
1,4-Di- -3.30 25.00 8 4 
1,4-Di- -3.35 25.00 8 s 
1,4-Di- <-2.47 25.00 4 7 
1,4-Di- -3.27 25.00 6 22 
1,4-Di- -3.27 25.00 2 29 
1,4-Di- -3.27 25.00 6 36 ** 
1,4-Di- -3.25 25.00 3 46 
1,4-Di- -3.25 25.00 3 47 
1,4-Di- -3.26 25.00 2 48 
1,4-Di- -4.16 25.00 5 60 
1,4-Di- -3.23 25.50 10 79 ** 1,4-0i- -3.28 30.00 7 27 
1,4-Di- -3.20 30.00 6 36 ** 
1,4-Di- -3.20 30.00 8 49 
1, 4-Di- -3.19 30.00 8 50 
1,4-Di- -3.20 30.00 10 79 ** 
1,4-Di- -3.16 34.50 10 79 ** 
1,4-Di- -3.23 35.00 6 36 •• 
1,4-Di- -3.08 38.40 10 79 
1,4-Di- -3.16 40.00 6 36 ** 
1,4-Di- -3.08 45.00 6 36 ** 
1,4-Di- -2.97 47.50 10 79 
1,4-Di- -2.93 50.10 10 79 ** 
1,4-Di- -2.97 55.00 6 36 
1,4-Di- -2.85 59.20 10 79 
1,4-Di- -2.96 60.00 6 36 
1,4-Di- -2.83 60.70 10 79 ** 
1,4-Di- -2.81 65.10 10 79 ** 
1,4-Di- -2.79 65.20 10 79 ** 
1,4-Di- -2.72 73.40 10 79 
1,4-Di- -3.27 ns 2 20 
1, 4-Di- -3.27 ns 1 32 
1,4-Di- -3.68 ns 4 54 
1,4-Di- -3.30 ns 4 75 
1,4-Di- -3.30 rt 4 68 
1,4-Di- -3.32 20-30 AVERAGE 

1,2,3-Tri- -4.11 20.00 3 35 
1,2, 3-Tri- -4.00 25.00 8 5 
1,2,3-Tri- -4.00 25.00 8 16 
1,2,3-Tri- -4.04 25.00 3 47 
1,2,3-Tri- -3.76 25.00 8 83 
1,2,3-Tri- -4.18 ns 2 20 
1,2,3-Tri- -4.17 ns 4 54 
1,2,3"-Tri- -4.04 20-30 AVERAGE 

1,2,4-Tri- -3.78 19.00 1 51 
1,2,4-Tri- -3.71 20.00 3 35 
1,2,4-Tri- -3.76 25.00 8 5 
1,2,4-Tri- -3.57 25.00 7 14 
1,2,4-Tri- -3.72 25.00 8 83 
1,2,4-Tri- -3.45 30.00 8 49 
1,2,4-Tri- -3.45 30.00 8 50 
1,2,4-Tri- -3.78 ns 2 20 
1,2,4-'l'ri- -3.78 ns 1 32 
1,2,4-Tri- -3.60 ns 4 54 
1,2,4-Tri- -3.65 20-30 AVERAGE 

1,3,5-Tri- -4.62 20.00 3 35 
1,3,5-Tri- -4.48 25.00 8 5 
1,3,5-Tri- -4.44 25.00 8 83 
1,3,5-Tri- -4.50 ns 2 20 
1,3,5-Tri- -4.64 ns 4 !54 
1,3,5-Tri- -4.54 20-30 AVERAGE 



153 

TABLE VII: continued 
WATER SOLUBILITY FOR CHLOROBENZENES 

CHLOROBEHZENE SOLUBILITY TEMP EVAL REF 
LOG(M/L) (DC) 

1,2,3,4-Tetra- -4.80 20.00 3 35 
1,2,3,4-Tetra- -4.56 25.00 8 5 
1,2,3,4-Tetra- -4.70 25.00 8 83 
1,2,3,4-Tetra- -4.79 ns 2 20 
1,2,3,4-Tetra- -4.82 ns 6 33 
1,2,3,4-Tetra- -4.25 ns 4 54 
1,2,3,4-Tetra- -4.65 20-30 AVERAGE 

1,2,3,5-Tetra- -s.oo 20.00 3 35 
1,2,3,5-Tetra- -4.73 25,00 8 4 
1,2,3,5-Tetra- -4.63 25.00 8 5 
1,2,3,5-Tetra- -4.79 25.00 6 83 
1,2,3,5-Tetra- -4.95 na 2 20 
1,2,3,5-Tetra- -4.89 ns 6 33 
1,2,3,5-Tetra- -4.87 na 4 54 
1,2,3,5-Tetra- -4.72 ns 4 75 
1,2,3,5-Tetra- -4.82 20-30 AVERAGE 

1,2,4,5-Tetra- -5.84 20.00 3 35 
1,2,4,5-Tetra- -5.56 23.00 0 25 
1,2,4,5-Tetra- -5.67 25.00 8 5 
1,2,4,5-Tetra- -5.56 25.00 8 83 
1,2,4,5-Tetra- -5.74 na 3 6 
1,2,4,5-Tetra- -4.56 ns 2 20 
1,2,4,5-Tetra- -4.56 ns 0 32 
1,2,4,5-Tetra- -5.59 ns 5 33 
1,2,4,5-Tetra- -4.96 ns 4 54 
1,2,4,5-Tetra- -5.34 20-30 AVERAGE 

Penta- -6.00 20.00 3 35 
Penta- -5.27 25.00 8 4 
Penta- -5.65 25.00 8 83 
Penta- -6.27 ns 2 20 
Penta- -6.27 ns 2 32 
Penta- -5.48 ns 4 54 
Penta- -5.27 ns 4 75 
Penta- -5.74 20-30 AVERAGE 

Hexa- -7.76 20.00 4 14 
Hex a- -7.72 20.00 7 28* 
Hexa- -7.59 20.00 7 28* Bexa- -7.69 20.00 3 35 
Hexa- -7.76 25.00 5 81 
Hexa- -7.68 26.70 8 43 
Hexa- <-5.46 30.00 6 50 
Hexa- -7.68 ns 2 20 
Hexa- -6.91 ns 1 32 
Hexa- -7.15 ns 1 39 
Hexa- -7.98 ns 2 53 
Hexa- -6.78 ns 4 54 Hexa- -7.52 20-30 AVERAGE 
* different methOds 
** averaqe 

-------------~----~----~--- -------------------------------------
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TABLE VIII: 
OCTANOL-WA'l'ER PARTITION COEFFICIENTS toR CHLOROBENZEKES 

CHLOROBENZEHE LOG(K0 w) TEMP EVAL REF 
(•C) 

.. Mono- 2.84 20 8 22 
Mono- 2.90 25 7 10 
Mono- 2.98 25 4 54 
Mono- 2.98 25 6 77 
Mono- 2.U rt 5 40 
Mono- 2.84 ns 2 20 
Mono- 2.18 ns 5 43 
Mono- 3,79 ns 3 73 
Mono- 3.79 ns 2 74 
Mono- 3.02 20-30 AVERAGE 

1,2-0~- 3. 43 25 7 10 
1,2-DJ.- 3,40 20 10 7!5 
1,2-Di- 3.55 22 1 37 
1,2-Di- 3.40 23 10 4 
1,2-Di- 3.38 25 4 54 
1,2-Di- 3.38 25 6 77 
1,2-Di- 3,40 25 10 78 
1,2-Di- 3.38 rt 5 40 
1,2-01- 3,60 ns 2 20 
1,2-Di- 3.44 20-30 AVERAGE 

1,3-0i- 3.44 20 10 75 
1,3-0i- 3.60 22 7 37 
1,3-0i• 3.44 23 10 4 
1,3-0i- 3.53 25 7 10 
1,3-0i- 3.48 25 4 54 
1,3-Di- 3.48 25 6 77 
1,3-01- 3.53 25 10 78 
1,3-0i- 3,38 rt 5 40 
1,3-0i- 3.60 ns 2 20 
1,3-Di- 3,44 ns 2 74 
1,3-0i- 3.49 20-30 AVERAGE 

1,4-0i- 3.38 20 8 22 
1,4-0i- 3.53 20 2 38 ** 1,4-0i- 3.37 20 10 75 
1,4-0i- 3.62 22 7 37 
1,4-Di- 3.37 23 10 4 
1,4-Di- 3.44 25 7 10 
1,4-Di- 3.38 25 4 54 
1,4-0i- 3.37 25 6 77 
1,4-Di- 3. 52 25 10 78 
1,4-Di- 3.39 rt 5 40 
1,4-Di- 3.60 ns 2 20 
1,4-Di- 3,38 ns 2 58 
1,4-Di- 3.38 ns 3 73 
1,4-Di- 3.37 ns 2 74 
1,4-0i- 3.44 20-30 AVERAGE 

1,2,3-Tri- 4.20 20 2 38 ** 1,2,3-Tri- 4.11 22 7 37 
1,2,3-Tri- 4.14 25 7 10 
1,2,3-Tri- 4,04 25 4 54 
1,2,3-Tri- 4.05 25 10 78 
1,2,3-Tri- 4.14 rt 3 17 
1,2,3-Tri- 4.11 ns 2 20 
1,2,3-Tri- 4.11 20-30 AVERAGE 

1,2,4-Tri- 3,93 22 7 37 
1,2,4-Tri- 4.05 25 7 10 
1,2,4-Tri- 4.02 25 5 24 
1,2,4-Tri- 3.98 25 4 54 
1,2,4-Tri- 3.97 25 10 78 
1,2,4-Tri- 4.02 rt 3 17 
1,2,4-Tri- 4.02 ns 4 14 
1,2,4-Tri- 4.30 ns 0 20 
1,2,4-Tri- 4.03 ns 2 31 • 
1,2,4-Tri- 4.18 ns 1 32 
1,2,4-Tri- 2.33 ns 2 70 
1,2,4-Tri- 4.23 ns 3 73 
1,2,4-Tri- 4.52 ns 2 74 
1,2,4-Tri- 3.97 20-30 AVERAGE 
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TABLE VIII: continued 
OCTANOL-WATER PARTITION COEFFICIENTS FOR CHLOROBEHZ£NES 

CHLOROBENZENE LOG ( Kow> TEMP EVAL REP 
(OC) 

1,3,5-Tri- 4.20 20 2 38 ** 1,3,5-Tri- 4.15 22 7 37 
1,3,5-Tri- 4.19 25 7 10 
1,3,5-Tri- 4.02 25 4 54 
1,3,5-Tri- 4.19 25 10 78 
1,3,5-Tri- 4.31 rt 3 17 
1,3,5-Tri- 4.15 ns 2 20 
1,3,5-Tri- 4.17 20-30 AVERAGE 

1,2,3,4-Tetra- 4.68 20 10 8 
1,2,3,4-Tetra- 4.46 22 7 37 
1,2,3,4-Tetra- 4.64 25 7 10 
1,2,3,4-Tetra- 4.55 25 4 54 
1,2,3,4-Tetra- 4.37 25 10 78 
1,2,3,4-Tetra- 4.60 rt 3 17 
1,2,3,4-Tetra- 4.75 ns 7 9 
1,2,3,4-Tetra- 4.46 ns 2 20 
1,2,3,4-Tetra- 4.46 ns 2 74 
1,2,3,4-Tetra- 4.55 20-30 AVERAGE 

1,2,3,5-Tetra- 4.94 20 2 38 ** 1,2,3,5-Tetra- 4.46 20 10 75 
1,2,3,5-Tetra- 4.50 22 7 37 
1,2,3,5-Tetra- 4.46 23 10 4 
1,2,3,5-Tetra- 4.66 25 7 10 
1,2,3,5-Tetra- 4.65 25 4 54 
1,2,3,5-Tetra- 4.59 rt 3 17 
1,2,3,5-Tetra- 4,46 ns 2 20 
1,2,3,5-Tetra- 4.59 20-30 AVERAGE 

1,2,4,5-Tetra- 4.52 22 7 37 
1,2,4,5-Tetra- 4.60 25 7 10 
1,2,4,5-Tetra- 4.51 25 4 54 
1,2,4,5-Tetra- 4.56 25 10 78 
1,2,4,5-Tetra- 4.70 rt 3 17 
1,2,4,5-Tetra- 4.67 ns 2 20 
1,2,4,5-Tetra- 4.67 ns 1 32 
1,2,4,5-Tetra- 4.60 20-30 AVERAGE 

Penta- 5.69 20 2 38 ** Penta- 4.94 20 10 75 
Penta- 4.88 22 7 37 
Penta- 4.94 23 10 4 
Penta- 5.18 25 7 10 
Penta- 4.88 25 5 24 
Penta- 5.03 25 4 54 
Penta- 5.17 25 10 78 
Penta- 5.20 rt 3 17 
Penta- 5.19 ns 2 20 
Penta- 5.19 ns 2 32 
Penta- 5.12 20-30 AVPAGE 

Hexa- 5.44 20 10 8 
Hexa- 6.44 20 2 38 ** Hexa- s.oo 22 7 37 
Hexa- 5.73 25 7 10 
Hexa- 5.38 25 5 24 * 
Hexa- 5.47 25 4 54 
Hexa- 5.31 25 10 78 
Hex a- s.so rt 3 17 
Hexa- s.so ns 4 14 
Hexa- 5.23 ns 2 20 
Hexa- 5.23 ns 2 32 
Hexa- 4.13 na 5 43 
Hexa- 5.40 ns 1 70 * 
Hexa- 5.23 ns 3 73 
Hexa- 6.18 ns 2 74 
Hexa- 5.41 20-30 AV'ElW;E 

* averaye 
•• ealcu ated 
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TABLE IX: 
ORGANIC MATTER-WATER PARTION COEFFICIENTS POR CBLOROBINZENES 

CBLOROBENZENE LOGCKoc)* TEMP EVAL REF 
(•C) 

Mono- 2.68 20 7 15 
Mono- 2.52 ns 2 20 
Mono- 2.60 20-30 AVERAGE 

1,2-0~- 3.27 20 7 15 
1,2-01.- 2.25 ns 2 13 
1,2-Di- 3.23 ns 2 20 
1,2-Di- 2.92 20-30 AVERAGE 

1,3-Di- 3.23 20 7 15 
1 3-Di- 3.23 ns 2 20 
1:3-Di- 3.23 20-30 AVERAGE 

1,4-Di- 3.20 20 7 15 
1,4-Di- 3.23 ns 2 20 
1,4-Di- 3.22 20-30 AVERAGE 

1,2,3-Tri- 3.87 ns 2 20 

1,2,4-Tri- 3.70 20 7 15 
1,2,4-Tr;- 3.96 ns 2 20 
1,2,4-Tr1- 3.83 20-30 AVERAGE 

1,3,5-Tr~- 3.79 ns 2 20 
1,3,5-Tr1- 2.67 ns 4 71 ** 
1,3,5-Tri- 3.23 20-30 AVERAGE 

1,2,3,4-Tetra- 3.25 20 10 8 
1,2,3,4-Tetra- 4.26 ns 2 20 
1,2,3,4-Tetra- 3.76 20-30 . AVERAGE 

1,2,3,5-Tetra- 4.25 n• 2 20 

1,2,4,5-Tetra- 3.20 ns 2 20 

Penta- 4.11 ns 2 20 

Hexa- 4.25 20 10 8 
Hexa- 3.59 na 2 20 
Hex a- 3.92 20-30 AVERAGE 

• ml/g 
•• average 

TABLE X: 
HENRY'S LAW CONSTAH'rS FOR CHLOROBENZENES 

CliLOROBENZBNE HENRY'S LAW TEMP EVAL REP' 
CONSTANT 
(Loq(atm L/aole)) 

c•c> 

Mono- 0.576 25 4 44 * Mono- 0.568 25 2 46 
Mono- 0.491 25 3 47 
MOno- 0.515 ns 2 20 

1,2-01- o.on 20 5 63 
1,2-Di- 0.279 25 3 47 
1,2-Di- 0.286 ns :il 20 

1,3-Di- 0.255 20 s 63 
1,3-Di- 0.555 na 2 20 

1,4-Di- 0.176 20 5 63 
1,4-Di- 0.204 25 2 46 
1,4-Di- 0.375 25 3 47 
1,4-Di- 0.461 ns 2 20 
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TABLE X: 
BElfRY'S LAW CONSTANTS FOI CHLOROBERZBRES 

CBLOROBERZEHE HEIRY 'S LAW TEMP EVAL REF 
CORSTAXT ('C) 
(Log(at:m L/11ole) 

1,2,3-Tri- -0.051 20 5 63 
1,2,3-Tri- 0.097 25 3 47 
1,2,3-Tri- 0.626 ns 2 20 

1,2,4-Tri- 0.079 20 5 63 
1,2,4-Tri- 0.364 ns 2 20 

1,3,5-Tri- 0.279 20 5 63 
1,3,5-Tri- 1.378 ns 2 20 

1,2,3,4-Tetra- -0.161 20 5 63 

1,2,3,5-Tetra- 0.196 25 3 47 

1,2,4,5-Tetra- 0.000 20 5 63 

Penta- -0.149 20 5 63 

Hexa- -o. 319 20 5 63 
Hexa- -0.167 ns 2 20 

* calculated 

TABLE XI: 
EVALUATION SCHEME 

Objective data evaluation will be based on the following point system: 

NUMBER OF POINTS 
PARAMETER 

0 1 2 

Temperature Not given, Given with Given with 
ambient, or no ranqe ranqe 
ro0111 temp. 

PUrity of Not stated or Stated with Stated with 
Solute as received no rar19e or range or 

as received altered or 
with range calculated 

Equilibration Not stated Stated Described 
Time/aqitation briefly in detail 

Analysis Not stated Stated Described 
briefly or in detail 
stated in 
other paper 

Accuracy 1 siqnificant 2 significant 3 significant 
and/or fiqure or fiqure or figure or 
Precision ranqe > 20t range s-20t ranqe 1-5\ 
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EVALUATION 

Solution property values and vapor pressures are evaluated as objectively as 
possible according to the evaluation scheme in Table XI. This sch... ba• 

already been approved by the Environmental Protection Aqency. The evaluation 
consists of five areas: temperature, purity of the solute, aaaple 
equilibration, analysis, and the accuracy or precision of the data poir.t. 
Each area is qiven a rating of 0 (worst), 1, or 2 (best}. For example, the 
temPerature score is 0 if temperature is not qiven; 1 it it is qiven; and 2 it 
it is qiven with a range. The scores for the five criteria are added for the 
total evaluation which lies between 0 and 10. This evaluation tells hov good 
the reportinq of the value is and .nm; hOW good the number is. 

st1MlW\I 
The molecular, pure component and aqueous solution properties are su.marized 
in Tables XII, XIII, and XIV. Parenthesis indicate when only one value is 
listed in the previous tables and the brackets indicate values where a large 
scatter in the data exists. 

Table XII shows the molecular properties. As would be expected both the 
surface area and the volume increase as more ohlorines are added to the 
benzene ring. 

The pure component properties are listed in Table XIII. As the n\llllber of 
chlorines increase the boiling points generally increase. Vapor preaaure, on 
the other hand, decreases as more chlorines are added to the benzene rinq. 
This can be attributed to the fact that vapor pressure is low for high meltinq 
compounds. Melting point is symmetry dependent and therefore baa soae 
fluctuations, but the qeneral trend is an increase in meltinq point as the 
number of chlorines increase. Both enthalpy and entropy of melting are also 
dependent on symmetry and tend to fluctuate with chlorine n~r. 
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Table XIV shows the average values for the solution properties for the 
chlorobenaenes. The aqueous solubility values decrease with the addition of 
ch~orines while oc:tanol-water partition coefficient values increase. 1.09oc 
for the chlorobenzenes have a general upward trend as the number of chlorine 
atoms increase. Scatter is seen among the Henry's law constants (denoted by 

the values enclosed in brackets). This can be attributed to the difficulty of 
vapor phase measurements. 
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the Superfund Hazardous Waste Research Proqram. The contents of this paper 
do not necessarily reflect the views and policies of the NIEHS. 

TABLE XII: 
SUMMARY OF Tim MOLECULAR PROPERTIES FOR THE CHLOROBENZENES 

CHLOROBENZENE SURFACE VO~UD DIPOLE MOMENT 
AREA (A /molecule) Ill GAf PHASE IN Bi!JENB 
(AI) (X10- 8 dabyes) (xlO- debyes) 

Mono- 127.5 177.6 1.69 (1.58 
1,2-Di- 143.0 204.6 2.52 ~2.27 
1,3-Di- 145.1 209.1 1.70 1.48 
1,4-Di- 144.8 209.1 o.oo (0.00 
1,2,3-Tri- 158.5 245.0 (2. 31 
1,2,4-Tri- 160.2 235.6 (1.25 
1,3,5-Tri- 162.5 245.0 (0.00 
1,2,3,4-Tatra- 173.6 267.4 (1.90l 1,2,3,5-Tetra- 176.0 277.6 (0.65 
1,2,4,5-Tetra- 175.7 277.6 to.oo 
Penta- 189.2 314.1 0.88l 
Hexa- 202.6 347.8 (0.00 

( ) only one value reported 

TABLE XI:II; 
SUMMARY OF THE PURE COMPONENT PROPERTIES FOR THE CHLOROBENZENES 

CHLOROBENZENE BOILING MELTING ENTHALPY EN'I'ROPY VAPOJt 
POINT POINT OF MELTING OF MELTING PRESSURE 
< •c) c•c> (kJ/m) (Jfdeg·mol) (atm) 

Mono- 131.5 -45.5 . 1.62E-2 
1,2-Di- 179.5 -17.1 12.9 (50.5) 2.10E-3 
1,3-Di- 172.8 -24.6 (12.6) (50.8) 3.02B-3 
1,4-Di- 173.8 53.1 18.5 57.2 1.192-3 
1,2,3-Tri- 218.3 52.6 (18.5) (56.9) 4.00B-4 
1,2,4-Tri- 213.5 17.2 . . 4.528-4 
1,3,5-Tri- 208.2 63.4 (18.8) {56.1) 7 .62!-4 
1,2,3,4-Tetra- 254.0 47.3 ~17.0l ~53.1) 6.961!:-5 
1,2,3,5-Tetra- 246.0 52.2 19.0 58.6) l.lBB-4 
1,2,4,5-Tetra- 243.0 139.4 (24 .1) (58. 6) 5.34!-5 
Penta- 277.0 85.1 18.4 (57.9) 4.782-5 
Hexa- 321.0 228.5 20.6 (44.8) 1.141:-6 

( ) only one value reported 
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TABLE XIV: 
SUMMARY OF THE AQUEOUS SOLUTION PROPERTIES FOR THE CHLOROBENZENES 

CHLOROBEHZENE LOG(SOL) LOG(Kc,w) LOGC~c> LOG(HEDYl 
(m/1) (ml/q (atm·l/mo e) 

Mono- -2.41 3.02 2.60 [0.54J 
1 2-Di-
l r 3;,Di-

-3.02 3.44 2.92 [0.21 
-3.06 3.49 3.23 [0.41 

1:4-Di- -3.32 3.44 3.22 ~0.30 
(3.87) 1,2,3-Tri- -4.04 4.11 0.22 

1,2,4-Tri- -3.65 3.97 3.83 
1,3,5-Tri- -4.54 4.17 3.23 

[0.22 
[0.83 

1,2, 3, 4-Tetra- -4.65 4.55 3.76 (-0.16 
1,2,3,5-Tetra- -4.82 4.59 (4.25) 

(3.20~ 
(0.20 

1,2,4,5-Tetra- -5.34 4.60 (0.00 
(-0.15 Penta- -5.74 5.12 (4.11 

Hexa- -7.52 5.41 3.92 [-0.24] 

( 
( 

) only one value reported 
l averaqe of wide scattered data 
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