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ESDU DATA ITEM No. 980 

ESDU DATA ITEMS 

5 

Data Items provide validated information in engineering design and analysis for use by, or under the supervision of, 
professionally qualified engineers. The data are founded on an evaluation of al l  the relevant information, both 
published and unpublished, and invariably supported by original work of ESDU staff engineers or consultants. The 
whole process is subject to independent review for which crucial support is provided by industrial companies, 
government research laboratories, universities and others from around the world through the participation of some of 
their leading experts on ESDU Technical Committees. This process ensures that the results of much valuable work 
(theoretical, experimental and operational), which may not be widely available or in a readily usable form, can be 
communicated concisely and accurately to the engineering community. 

THE PREPARATION OF THIS DATA ITEM 

The work on this particular Data Item was monitored and guided by the Physical Data and Reaction Kinetics 
Committee, which first met in 1966 and now has the following membership: 

Chairman 
Dr D.T.jamieson - Independent 

Vice-chairman 
Mr C.F.Beaton - Independent 

Members 
Dr D.Ambrose+ 
Dr M.W.Chase* 
Dr j.R.Downey* 
Dr B.Edmonds 
Dr K.R.Hall 
Dr G.Hobson 
Dr A.E.Humphreys 
Mr S.R.Knight 
Dr A.P.Laughton 
Dr K.N.Marsh* 
Mrs K.M.deReuck 
Mr 1.T.R.Watson 

- Independent 
- National Institute of Standards and Technology, Gaithersburgh, USA 
- Dow Chemical, Midland, USA 
- lnfochem Computer Services Ltd 
- Thermodynamics Research Center, USA 
- Imperial Chemical Industries plc, Petrochemicals and Plastics Division 
- Independent 
- Stone & Webster Engineering Ltd 
- British Gas plc 
- University of Canterbury, New Zealand 
- Imperial College of Science, Technology and Medicine 
- National Engineering Laboratory. 

The technical work in the assessment of the available information and the construction and subsequent development of 
the Data Item was undertaken (under contract to ESDU) by 

Mr j. Walton - Independent 

in consultation with Dr D.Ambrose. 

The person with overall responsibility for the work in this subject area is Mr S.J.Pugh, Head of Thermofluids Group. 

(Continued on inside back cover) 
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9801 5 
ORTHOBARIC DENSITIES and MOLAR VOLUMES OF LIQUIDS 
HALOGENATED BENZENES 

0 
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TABLE 1, Summary of constants in the liquid density equation 
TABLES for each compound are given on data sheets in the following order 
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9801 5 
ORTHOBARIC DENSITIES AND MOLAR VOLUMES OF LIQUIDS 
HALOGENATED BENZENES 

1. INTRODUCTION 

This Data Item presents orthobaric densities and molar volumes of the halogenated benzenes arranged in the order 
shown on the Contents page. 

Table 1, page 5, gives the constants in the liquid density equation for all the compounds. On the following Sheets the 
values of density and molar volume for each compound have been obtained by calculation from the equation given, with 
its numerical coefficients, at the top of each Sheet. This equation was fitted to the data that had been selected after 
critical assessment of all the data. The value of the critical temperature for each compound was taken from Item 98014, 
which gives the vapour pressures. For completeness all the critical parameters of each compound are given in the 
Tables which also show the density at 298.15 K, where applicable, and for convenience, the normal boiling point and 
the approximate melting point rounded to the nearest K or "C. Brackets enclose the data at those temperatures which 
are outside the range of supporting experimental data. 

The table of Data at Specified Temperatures for each compound gives the density, the molar volume and their 
derivatives with respect to temperature. In addition this table also gives an assessment of the data quality indicated, in 
decreasing order, by one of the letters 'A', 'B' or 'C', at each temperature. The estimated uncertainties in density and 
molar volume are shown below each letter in the units of density and molar volume rounded to 1 ,2  or 5 times a power 
of 10. 

In the main tables the uncertainties in the tabulated values of density and molar volume are shown for each value. The 
number of decimal places in each value is adjusted to be consistent with the uncertainty. Data quality and uncertainties 
are discussed at greater length in Section 5. 

The sources of information which give liquid density or liquid molar volume data for the compound considered are 
listed on the reverse side of each sheet. Those sources that were used to derive the critical density and the coefficients 
of the liquid density/molar volume equation are shown together with the temperature ranges (ambient, low, medium, 
high or critical) of their data. These temperature ranges correspond to low, medium, high and pressure ranges referred 
to in Item 98014. 

NOTATION AND UNITS 0 2* 
All temperatures are based on the International Temperature Scale (ITS-90). 

N,, N2,  N,, N4 
T kelvin temperature 
t . Celsius temperature (T-273.15) 
V liquid molar volume 
P liquid density 

Note. The units of temperature, density and molar volume are shown in each table. 

non-dimensional coefficients of the density/molar volume equation 

z ( I - T / T , ~  

Subscripts 
b 
C 

m 
r 

denotes value at normal boiling point 
denotes value at critical point 
denotes value at normal melting point 
denotes reduced quantity, e.g. T, = T/r, 

3. THE CRITICAL DENSITY 

Estimates of the critical density of a compound may be made using both the Riedel equation, see Reference 1, and the 
latest form of Rackett equation, see References 2, 3 and 4. Both these equations require reliable values of the critical 
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9801 5 
temperature and the critical pressure but neither represents experimental data over a wide range of temperature as 0 
satisfactorily as does the equation, see Table 1, which is used in this Item. However, provided the use of the Riedel 
equation is limited to non-associated liquids, both equations usually yield reliable values of the critical density for a 
wide variety of compounds. It may be noted that the Rackett equation usually gives a higher estimate than the Riedel 
equation and that for a homologous series this difference increases with increasing molecular weight. 

For the compounds considered here estimates of the critical density of each compound were made using both the Riedel 
and the Rackett equations. Critical densities, based on liquid density measurements and estimates of vapour density 
at high reduced temperatures, have been reported for several of the compounds and these values are in reasonable 
agreement with the mean of values estimated by the Riedel equation and the Rackett equation. 

4. EVALUATION AND CORRELATlON 

For five polyfluoro-benzenes and two polyfluoro-toluenes there are extensive reliable medium pressure range data 
which extends some way into the high pressure range (above the normal boiling point). Reliable data for the remaining 
compounds considered here are, in general, confined to shorter temperature ranges in the medium pressure range. The 
data for the above seven compounds were fitted by the liquid density equation, with the third coefficient constrained 
to be zero, and the coefficients of their equations were used to derive a reduced temperature - reduced density 
correlation analogous to that derived for vapour pressures, see Item 98014. This correlation was then used here to fit 
the data of the remaining fluoro compounds. The correlation for the alkanes was used to fit the data of the chloro-, 
bromo- and iodo- compounds 

The liquid density equations presented here were derived in parallel with the vapour pressure equations presented in 
Item 98014, and where necessary the estimated values of critical temperature, critical pressure and critical density for 
some compounds were adjusted until they were optimum values for both vapour pressure and liquid density. 

5. UNCERTAINTIES 

At any temperature, the estimated uncertainties in the tabulated values of density and molar volume are dependent upon 
the rates of change of these properties with temperature and the quality of the experimental or estimated data upon 
which they are based. The table of Data at Specified Temperatures shows these derivatives, the assessed data quality 
(indicated by one of the letters 'A', 'B' or 'C') and the corresponding uncertainties at various points of the liquid range. 
At low and medium reduced temperatures average quality data, denoted by the letter 'B', have uncertainties varying from 
0.1 to 1 per cent, increasing to between 1 and 10 per cent at the critical point. Data with lower or higher uncertainties 
than these bands are graded 'A' and 'C' respectively. When the data quality is 'C' it will be appreciated that the 
uncertainties are necessarily rather speculative and that for some compounds they may be underestimated. 

For those compounds for which the data quality at the critical pressure is denoted by 'C' the values of critical 
temperature and critical density given in the Tables should be regarded only as correlating parameters. 

6. REFERENCES 

1. RIEDEL, L. Liquid density in the saturation state. Investigations on an extension of the 
theorem of corresponding states. Part 2 (in German). Chem. -Zngr. -Tech., 
V01.26, pp.259-264, 1954. 

2 RACKETT, H.G. Equation of state for saturated liquids. J. Chem. Eng. Data, Vo1.15, No.4, 
pp.514-517, 1970. 

3. SPENCER, C.F., Improved equation for prediction of saturated liquid density. J.  Chem. Eng. 
DANNER, R.P.J. Data, V01.17, N0.2, pp.236-241, 1972. 

4. CAMPBELL,S.W. 
THODOS, G. 

Prediction of saturated-liquid densities and critical volumes for polar and 
non-polar substances. J. Chem. Eng. Data, Vo1.30, No.1, pp.102-111, 1985. 
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9801 5 
TABLE 1 

0 
Summary of Constants in the Liquid Density equation 

I n p = l n p c + N , ~ + N 2 ~ 2 + N 3 ~ 3 + N 4 ~ 4  where T=(~-T/T,)”~ 

No. Name TC Pc NI 

K kg/m3 
MONOHALOGENATED BENZENES 

1 Fluorobenzene 
2 Chlorobenzene 
3 Bromobenzene 
4 Iodobenzene 

DMALOGENATED BENZENES 

5 1.2-Difluorobenzene 
6 
7 

8 
9 

10 
11 

1,3-Difluorobenzene 
1,4-Difluorobenzene 

1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 -Bromo-3-chlorobenzene 

12 1,2-Dibromobenzene 
13 1,3-Dibrornobenzene 
14 1,4-Dibromobenzene 

560.12 353. 
632.35 365. 
670. 485. 
720. 583. 

N2 

1.18296 -0.34764 
0.3448 1 0.09709 
0.32479 0.08757 
0.3441 1 0.09567 

566. 392. 1.78229 -0.64526 0 
550. 397. 1.76846 -0.63374 0 
558. 400. 1.77220 -0.63679 0 

0.21477 
0.21075 
0.21 179 

694. 413. 1.81825 -0.69094 0 0.24138 
685. 412. 1.79057 -0.65245 0 0.21742 
686. 411. 1.79160 -0.65336 0 0.21776 
721. 510. 1.81170 -0.67172 0 0.22495 

755. 615. 1.81229 -0.67228 0 
755. 605. 1.82106 -0.68063 0 
759. 600. 1.88266 -0.81896 0 

TRIHALOGENATED BENZENES 

15 1,3,5-Trifluorobenzene 534. 442. 1.78050 -0.64373 

16 1,2,3-Trichlorobenzene 
17 1,2,4-Trichlorobenzene 
18 1,3,5-Trichlorobenzene 

TETRAHALOGENATED BENZENES 

19 1,2,3,4-Tetrafluorobenzene 
20 1,2,3,5-Tetrafluorobenzene 0 21 1,2,4,5-Tetrafluorobenzene 

745. 454. 1.83845 -0.69776 
736. 450. 1.83333 -0.69264 
730. 447. 1.821 11 -0.68069 

550.79 480. 1.80947 -0.66125 
535.21 476. 1.83203 -0.70957 
543.3 1 482. 1.84527 -0.72023 

22 1,2,4,5-Tetrachlorobenzene 770. 485. 1.84666 -0.70608 

PENTAHALOGENATED AND HEXAHALOGENATED BENZENES 

23 Pentafluorobenzene 
24 Pentachlorobenzene 

530.93 518. 1.85358 -0.72618 
800. 522. 1.78154 -0.64461 

25 Hexafluorobenzene 516.69 551. 
26 Chloropentafluorobenzene 570.77 540. 
27 Bromo entafluorobenzene 601. 628. 

684.75 528. 
820. 550. 29 Hexachlorobenzene 

28 1,3,5- f richlorotrifluorobenzene 

.88069 -0.77989 

.87918 -0.75167 

.88863 -0.75983 

.89970 -0.75838 

.89654 -0.75940 

0.22517 
0.22860 
0.33363 

0 0.21422 

0 0.23584 
0 0.23365 
0 0.22862 

0 0.22539 
0 0.24662 
0 0.25012 

0 0.23946 

0 0.25510 
0 0.21454 

0 0.30987 
0 0.25859 
0 0.26556 
0 0.23940 
0 0.26374 
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9801 5 
i 

~ 

C6HSF c6h5f 
0 

Fluorobenzene; Phenyl fluoride 

CAS Reg. No. 462-06-6 

Orthobaric Liquid Density and Molar Volume ln(p/p,) = -In( VIV,) = N ,  z + N2 z2 + N3 z3 + N4 z4 

T =  (l-T/Tc)"3, where T is the temperature and T, is the critical temperature in kelvins. 

Mol. Wt. 96.10 

I where p is the density, pc is the critical density, V is the molar volume, V, is the critical molar volume and 

Critical Temperature T, = 560.12K ( t ,  = 286.97 "C) 
Critical Pressure pc = 4551.kPa (p, = 44.91 a y )  
Critical Density pc = 353. kg/m3 (V,  = 272.24cm /mol) 
Critical Compression Factor Z, = 0.266 

NI = 1.94033 N2 = -1.44872 N3 = 1.18296 N4 = -0.34764 

Density at 298.15 K (25 "C) m5 = 1019.20 kg/m3 (I& = 94.29 cm3/mol) 
Normal Boiling Point Tb = 357.856 K ( tb  = 84.706 "C) 
Approximate Melting Point T, = 231.K (t ,  = -42. "C) 

t/"C 
T/K 

pl(kg/m3 ) 
(dp/dr)/(kg/m3 K) 

~ / ( cm~/mol )  
(d V/dr)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

0 -40 (1093.5) 
-35 (1088.0) 
-30 (1082.4) 

-25 (1076.8) 
-20 (1071.2) 
-15 (1065.6) 
-10 (1059.9) 

-5 (1054.2) 

0 1048.4 
5 1042.6 

10 1036.8 
15 1031.0 
20 1025.1 

25 1019.2 
30 1013.2 
35 1007.3 
40 1001.2 
45 995.1 

Uncert. 
in p 

kg/m3 

1. 
1. 
1. 

1. 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
1. 
1. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-42 0 25 50 
231.15 273.15 298.15 323.15 

(1095.72) 1048.42 1019.20 989.01 

(87.70) 91.66 94.29 97.17 

(-1.10) -1.15 -1.19 -1.23 

(0.09) 0.10 0.1 1 0.12 

A A B 
0.5 0.5 1. 

(B) 
(1.) 
(0.1) 0.05 0.05 0.1 

Orthobaric Liquid Density of Fluorobenzene 

Units: kg/m3 v. "C 

84.7 1 
357.86 

945.14 
-1.30 

101.68 
0.14 

B 
2. 
0.2 

t 

"C 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

P 

kg/m3 

989. 
983. 
977. 
970. 
964. 

958. 
951. 
945. 
938. 
932. 

925. 
918. 
91 1. 
904. 
897. 

890. 
883. 
876. 
869. 
861. 

----- 

Uncert. 
in p 

kg/m3 

1. 
1. 
1. 
1. 
1. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

1 
I 
I 
I 
I 

t 

"C 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

P 

kg/m3 

854. 
846. 
838. 
830. 
822. 

814. 
805. 
797. 
788. 
779. 

769. 
760. 
750. 
740. 
729. 

718. 
707. 
694. 
682. 
668. 

----- 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
5.  
5 .  

5 .  
5 .  
5 .  
5 .  
5 .  

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

100 
373.15 

924.91 
-1.34 

103.90 
0.15 

B 
2. 
0.2 

t P 

286.97 
560.12 

353.00 
-00 

272.24 
00 

B 
5 .  
5 .  

Uncert. 
in p 

----- 
"C kg/m3 kg/m3 

250 654. 5. 
255 638. 5. 
260 621. 5.  
265 602. 5.  
270 580. 5.  

275 554. 5.  
280 519. 5. 
285 460. 5.  
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9801 5 
C6H5F Orthobaric Liquid Molar Volume of Fluorobenzene 

Units: cm3/mol v. K 

Uncert. Uncert. 
T V  inV I T V in V 

I 325 97.4 0.1 
I 330 98.0 0.1 

235 (88.05) 0.1 I 335 98.6 0.1 
240 (88.50) 0.05 I 340 99.3 0.1 
245 (88.95) 0.05 I 345 99.9 0.2 

Uncert. 
T V  in V 

425 113.0 0.2 
430 114.0 0.5 
435 115.1 0.5 
440 116.2 0.5 
445 117.4 0.5 

Uncert. 
T V  in V 

525 148.3 1. 
530 152. 1. 
535 156. 1. 
540 162. 1. 
545 168. 1. 

250 (89.42) 0.05 I 350 100.6 0.2 I 450 118.6 0.5 I 550 177. 2. 
255 (89.89) 0.05 I 355 101.3 0.2 I 455 119.8 0.5 I 555 191. 2. 
260 (90.37) 0.05 I 360 102.0 0.2 I 460 121.1 0.5 I 560 244. 2. 
265 (90.85) 0.05 I 365 102.7 0.2 I 465 122.5 0.5 
270 (91.35) 0.05 I 370 103.4 0.2 I 470 124.0 0.5 

275 91.85 0.05 I 375 104.2 0.2 I 475 125.5 0.5 
280 92.36 0.05 I 380 105.0 0.2 I 480 127.1 0.5 
285 92.88 0.05 I 385 105.7 0.2 I 485 128.8 0.5 
290 93.41 0.05 I 390 106.6 0.2 I 490 130.6 0.5 
295 93.95 0.05 I 395 107.4 0.2 I 495 132.5 0.5 

300 94.49 0.05 I 400 108.3 0.2 I 500 134.6 0.5 
305 95.05 0.05 I 405 109.1 0.2 I 505 136.9 0.5 
310 95.62 0.05 I 410 110.0 0.2 I 510 139.3 1. 
315 96.20 0.1 I 415 111.0 0.2 I 515 142.0 1. 
320 96.79 0.1 I 420 112.0 0.2 I 520 144.9 1. 

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid densityholar volume equation are indicated by the temperature range (ambient 
'A', low 'L', medium 'M', high 'H' or critical 'Cl) of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

6 

SCHINKE, H.; SAUERWALD, F.; Z.Phys.Chem.(Le@zig), Vo1.216, p.26, 1961. 
WALLACH, -.; HEUSLER, -.; Liebigs Ann. Chem., Vo1.243, p.22 1, 1888. 
YOUNG, S . ;  J.Chem.Soc., Vo1.55, p.483, 1889. 
GLADSTONE, J. H.; et al.; Jahr.Fort. Chem. Verw.Theile And. Wiss, p.337, 1891. 
PERKIN, H.; J.Chem.Soc., Vo1.69, p. 1201, 1896. 
YOUNG, S . ;  Sci.Proc.R.Dublin Soc., V01.12, p.374, 1910. 
SWARTS, F.; J.Chim.Phys., Vo1.17, p.25, 1919. 
MEYER, -.; MYLIUS, -.; Z.Phys.Chem., Vo1.95, p.355, 1920. 
SCHIEMANN, -.; PILLARSKY, -.; Chem.Ber., Vo1.62, p.3038, 1929. 
DESREUX, -.; Bull.Soc.Chim.Belg., Vo1.44, p.249, 1935. 
TIMMERMANS, J.; HENNAUT-ROLAND, M.; J. Chim.Phys., Vo1.32, p.501, 1935. 
AUDSLEY, -.; GOSS, -.; J.  ChemSoc., p.864, 1941. 
VOGEL, A. I.; J. ChemSoc., p.644, 1948. 
FREISER, -.; HOBBS, -.; GROSS, -.; J.Am.Chem.Soc., Vo1.71, p.111, 1949. 
LAGEMAN, R.T.; McMILLAN, D.R.; J.Phys.Chem., Vo1.17, p.369, 1949. 
DOUSLIN, D. R.; et al.; J.Am.Chem.Soc., V01.80, p.2031, 1958. 
MALKEVICH, -.; CHERESHKEVICH, -.; Plasr.Massy, Vo1.4, p. 1, 1960. 
ANANTARAMAN, -.; Trans.Faraday Soc., Vo1.59, p.1101, 1963. 
HABERDITZL, -.; KOEPPEL, -.; Z.Natur3Corsch.B, V01.22, p.691, 1967. 
BRUNIQUEL, -.; et al.; J.Chim.Phys., Vo1.70, p.1558, 1973. 
DIAZ PENA, M.; CRESPO COLIN, A.; et al.; J.  Chem. Eng. Data, Vo1.25, p. 17, 1980. 
KOROESI, G.; KOVATS, E.; J.  Chem. Eng. Data, Vo1.26, p.323, 198 1. 
COLNAY, M. E.; VASSEUR, A.; et al.; J.Chem.Res.Miniprint, p.2050, 1983. 
ROUX, A. H.; et al.; Ber.Bunsen-Ges.Phys.Chem., Vol.88, p.986, 1984. 
ALANON, M. R. L.; CACERES, M.; et al.; Vol. 19, p.409, 1990. 
AMBROSE, D.; 
NUROK, D.; KLEYLE, R. M.; et al.; Anal.Chem., Vo1.65, p.3701, 1993. 

J.Solution Chem., 
in Hndbk.Chem.Phys., CRC Press, 72nd.ed., pp.6-49 to 6-63, 1991." 

L 

M 

M 
H C  
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9801 5 
Chlorobenzene; Phenyl chloride 

CAS Reg. No. 108-90-7 

Orthobaric Liquid Density and Molar Volume ln(p/p,) = -In( VIV,) = N,  z+ N2 z2 + N3 z3 + N4 z4 

where p is the density, 
= (l-T/T,)"j, where T is the temperature and T, is the critical temperature in kelvins. 

Critical Temperature T, = 632.35 K (t ,  = 359.2 "C) 
Critical Pressure pc = 4520.kPa @, = 44.61 atq)  
Critical Density pc = 365. kg/m3 (V, = 308.38 cm /mol) 
Critical Compression Factor Z, = 0.265 

Mol. Wt. 112.56 

pc is the critical density, V is the molar volume, V, is the critical molar volume and z 

NI = 1.82772 N2 = -0.91386 N3 = 0.34481 N4 = 0.09709 

Density at 298.15 K (25 "C) f i5  = 1100.99 kg/m3 (b5 = 102.24 cm3/mol) 
Normal Boiling Point Tb = 404.859 K (tb = 131.709 "C) 
Approximate Melting Point T, = 228. K ( t ,  = -45. "C) 

t/"C 
T/K 

~ / ( c m ~ / m o ~ )  
(d V/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

-45 1176.2 

-35 1165.6 
-30 1160.3 

0 -40 1170.9 

-25 1155.0 
-20 1149.6 
-15 1144.3 
-10 1138.9 

-5 1133.5 

0 1128.1 
5 1122.7 

10 1117.3 
15 1111.9 
20 1106.5 

25 1101.0 
30 1095.5 
35 1090.0 
40 1084.5 
45 1079.0 

Uncert. 
in p 

kg/m3 

1. 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
1. 
1. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-75 0 25 50 100 
198.15 273.15 298.15 323.15 373.15 

(1207.92) 1128.13 1100.99 1073.43 1016.60 

(93.18) 99.78 102.24 104.86 110.72 
(0.08) 0.10 0.10 0.1 1 0.13 

(-1.05) -1.08 - 1.09 -1.11 -1.17 

A A B B 
0.5 0.5 1. 2. 

(B) 
(1.) 
(0.1) 0.05 0.05 0.1 0.2 

Orthobaric Liquid Density of Chlorobenzene 

Units: kg/m3 v. "C 

t P 

"C kg/m3 

50 1073. 
55 1068. 
60 1062. 
65 1057. 
70 1051. 

75 1045. 
80 1040. 
85 1034. 
90 1028. 
95 1022. 

100 1017. 
105 1011. 
110 1005. 
115 999. 
120 993. 

125 987. 
130 981. 
135 975. 
140 969. 
145 963. 

_---- 
Uncert. 

in p 

kg/m3 

1. 
1. 
1. 
1. 
1. 

1. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

t 

"C 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

P 

kg/m3 

956. 
950. 
944. 
937. 
931. 

924. 
918. 
91 1. 
904. 
897. 

891. 
884. 
876. 
869. 
862. 

854. 
847. 
839. 
831. 
823. 

----- 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
' 2. 

2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

131.71 359.20 
404.86 632.35 

978.90 (365.00) 
-1.21 -00 

114.99 (308.38) 
0.14 

B 
2. 
0.2 

t P 

"C kg/m3 

250 815. 
255 807. 
260 798. 
265 789. 
270 (780.) 

275 (771.) 
280 (761.) 
285 (751.) 
290 (741.) 
295 (730.) 

300 (719.) 
305 (707.) 
310 (695.) 
315 (682.) 
320 (668.) 

325 (653.) 
330 (636.) 
335 (618.) 
340 (597.) 
345 (573.) 

----- 

m 

(B) 
(5.)  
(5 . )  

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

5.  
5 .  
5 .  
5 .  
5 .  

5 .  
5. 
5.  
5 .  
5 .  

5 .  
5 .  
5 .  
5 .  
5 .  
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9801 5 
C,H,Cl 

230 95.86 
235 96.29 
240 96.73 
245 97.18 

250 97.63 
255 98.08 
260 98.54 
265 99.01 
270 99.48 

Uncert. 
in V I 

I 
cm3/mol I 

I 
0.05 I 
0.05 I 
0.05 I 
0.05 I 

0.05 I 
0.05 I 
0.05 I 
0.05 I 
0.05 I 

Orthobaric Liquid Molar Volume of Chlorobenzene 

Units: cm3/mol v. K 

Uncert. Uncert. 
T V  i n V  I T V i n V  I 

I - ------ - I - ---_--- 
K cm3/mol cm3/mol I K cm3/mol cm3/mol I 

325 105.1 . 0.1 I 425 118.0 0.2 
330 105.6 0.1 I 430 118.8 0.2 
335 106.2 0.1 I 435 119.6 0.2 
340 106.7 0.1 I 440 120.4 0.2 
345 107.3 0.1 I 445 121.2 0.2 

350 107.9 0.2 I 450 122.1 0.2 I 
355 108.5 0.2 I 455 123.0 0.2 I 
360 109.1 0.2 I 460 123.9 0.2 I 
365 109.7 0.2 I 465 124.8 0.5 I 
370 110.3 0.2 I 470 125.8 0.5 I 

275 99.95 0.05 I 375 111.0 0.2 1 475 126.8 0.5 
280 100.43 0.05 I 380 111.6 0.2 I 480 127.8 0.5 
285 100.92 0.05 I 385 112.3 0.2 I 485 128.8 0.5 
290 101.42 0.05 I 390 112.9 0.2 I 490 129.9 0.5 
295 101.92 0.05 I 395 113.6 0.2 I 495 131.0 0.5 

T V  
- ------- 
K cm3/mol 

525 138.6 
530 140.1 
535 141.6 
540 143.2 
545 (144.9) 

550 (146.7) 
555 (148.6) 
560 (150.6) 
565 (152.7) 
570 (155.0) 

Uncert. 
in V 

cm3/mol 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
1. 
1. 
1. 

575 (157.5) 1. 
580 (160.2) 1. 
585 (163.1) 1. 
590 (166.) 1. 
595 (170.) 1. 

600 (174.) 1. 
605 (179.) 1. 
610 (184.) 1. 
615 (191.) 2. 

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid density/molar volume equation are indicated by the temperature range (ambient 
'A', low 'L', medium 'M', high 'H' or critical 'C') of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

a 

YOUNG, S.; Sci. Proc.R.Dublin Soc., V01.12, p.374, 1910. C 
TIMMERMANS, J.; Proc.R.Soc.Dublin, Vo1.13, p.327, 1912. L 
MEYER, -.; MYLIUS, -.; Z.Phys.Chem., Vo1.95, p.355, 1920. 
TIMMERMANS, J.; MARTIN, R.; J.Chim.Phys., Vo1.23, p.780, 1926. M 
VELASCO, M.; Anal.Soc.Esp.Fis.Quim., Vo1.25, p.252, 1927. 
SMYTH, C.P.; MORGAN, S.O.; J.Am.Chem.Soc., V01.50, p.1547, 1928. L 
VOGEL, A. I.; J.  ChemSoc., p.654, 1948. 
DREISBACH, R. R.; MARTIN, R. A.; Ind.Eng.Chem., Vo1.41, p.2875, 1949. 

BELINSKAJA, -.; Uch.Zap.Mosk.Obl.Ped.Inst., Vo1.33, p.221, 1955. L 
OSIPOV, -.; PANINA, -.; Zh.FizKhim., Vo1.32, p.2287, 1958. M 
KESEMENLI, F.P.; Izv.Akad.Azerb.SSR, Nr.6, p.53, 1959. L 
ANANTARAMAN, -.; Trans. Faraday Soc., Vo1.57, p.40, 196 1. 
CHANDRASHEKARA, -.; SESHADRI, -.; J.Chem.Eng.Data, Vo1.24, p.6, 1979. 
OSWAL, -.; et al.; Indian J.Chem.,A, Vo1.17, p.605, 1979. M 
KOROESI, G.; KOVATS, E.; J.  Chem. Eng. Data, Vo1.26, p.323, 198 1. 
KASHIWAGI, H.; FUKUNAGA, T.; et alJ.Chem. Thermodymamics, Vol. 15, p.567, 1983. 
SINGH, R. P.; SINHA, C. P.; J.Chem.Eng.Data, Vo1.30, p.470, 1985. 
REDDY, K.S.; J.Chem.Eng.Data, Vo1.31, p.238, 1986. M 
RAMANJANEYULU, K.; et al.; Phase Equilib., Vo1.44, p.357, 1989. 
JOSHI, S.S.; AMINABHAVI, T.M.; et al.; J.Chern.Eng.Data, Vo1.35, p.247, 1990. M 
AMBROSE, D.; 
KALALI, H.; KOHLER, F.; et al.; J.Chem.Eng.Data, Vo1.37, p.133, 1992. M 
KRISHNAN, K. M.; RAMBABU, K.; et al.; J.Chem.Eng.Data, Vo1.40, p.128, 1995. 
RAMADEVI, R. S . ;  RAO, M. V. P. J.  Chem. Eng. Data, Vo1.40, p.65, 1995. 
VISWANATHAN, S . ;  RAO, M. A.; et al.; J.Chem.Eng.Data, Vo1.41, p.173, 1996. 
TRC Thermodynamic Tables, 

MUMFORD, S. A.; PHILLIPS, J. W. C.; J.  ChemSoc., p.75, 1950. A 

in Hndbk.Chem.Phys., CRC Press, 72nd.ed., pp.6-49 to 6-63, 1991 .* 

Texas A & M Univ., Loose leaf data sheets extant 1998.* 
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9801 5 
Bromobenzene; Phenyl bromide 

CAS Reg. No. 108-86-1 

Orthobaric Liquid Density and Molar Volume ln(p/p,) = -In( VlV,) = N I  z + N2 z2 + N3 z3 + N4 z4 

where p is the density, p, is the critical density, 
= (l-T/Tc)"3, where T is the temperature and T, is the critical temperature in kelvins. 

Mol. Wt. 157.01 

V is the molar volume, V, is the critical molar volume and z 

Critical Temperature T, = 670. K (t ,  = 396.85 "C) 
Critical Pressure pc = 4550.kPa @, = 44.91atq) 
Critical Density pc = 485. kg/m3 ( V ,  = 323.73 cm /rnol) 
Critical Compression Factor Z, = 0.264 

NI = 1.82338 N2 = -0.88434 N3 = 0.32479 N4 = 0.08757 

Density at 298.15 K (25 "C) f iS = 1488.55 kg/m3 (hs = 105.48 cm3/mol) 
Normal Boiling Point Tb = 429.077 K ( tb  = 155.927 "C) 
Approximate Melting Point T, = 242. K ( t ,  = -31. "C) 

0 t/"C 
T/K 

p/(kglm3 ) 
(dp/dT)/(kg/m3 K) 

~/(crn~/rnol) 
(d V/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

-30 1561.3 

-25 1554.7 
-20 1548.2 
-15 1541.6 
-10 1535.0 
-5 1528.4 

0 1521.8 
5 1515.2 

10 1508.6 
15 1501.9 
20 1495.2 

25 1488.5 
30 1481.8 
35 1475.1 
40 1468.4 
45 1461.6 

Uncert. 
in p 

kg/m3 

1. 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

I 
I 
! 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-50 0 25 100 
223.15 273.15 298.15 373.15 

(1587.34) 1521.84 1488.55 1385.37 

(98.91) 103.17 105.48 113.33 

(-1.30) -1.32 -1.34 - 1.42 

(0.08) 0.09 0.09 0.12 

A A B 
0.5 0.5 1. 

(B) 
(1.) 
(0.05) 0.02 0.05 0.1 

155.93 
429.08 

1303.44 
-1.52 

120.46 
0.14 

B 
2. 
0.2 

Orthobaric Liquid Density of Bromobenzene 

Units: kg/m3 v. "C 

t P 

"C kg/m3 

50 1454.8 
55 1448.0 
60 1441.1 
65 1434.3 
70 1427.4 

75 1420.4 
80 1413.5 
85 1406.5 
90 1399.5 
95 1392.4 

_---- 

100 1385. 
105 1378. 
110 1371. 
115 1364. 
120 1357. 

125 1349. 
130 1342. 
135 1335. 
140 1327. 
145 1320. 

Uncert. 
in p 

kg/m3 

0.5 
0.5 
0.5 
0.5 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

t P 

"C kg/m3 

150 1312. 
155 1305. 
160 1297. 
165 1290. 
170 1282. 

175 1274. 
180 1266. 
185 1258. 
190 1250. 
195 1242. 

200 1234. 
205 1226. 
210 1217. 
215 1209. 
220 1200. 

225 1192. 
230 1183. 
235 1174. 
240 1165. 
245 1156. 

___-- 

June 1998 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

200 
473.15 

1234.00 
-1.64 

396.85 
670.00 

(485.00) 
-CO 

27.24 (323.73) 
0.17 

B 
2. 
0.2 

t P 

"C kg/m3 

250 1147. 
255 1137. 
260 1128. 
265 1118. 
270 (1108.) 

275 (1098.) 
280 (1088.) 
285 (1077.) 
290 (1067.) 
295 (1056.) 

300 (1044.) 
305 (1033.) 
310 (1021.) 
315 (1008.) 
320 (996.) 

325 (983.) 
330 (969.) 
335 (955.) 
340 (940.) 
345 (924.) 

----- 

00 

(B) 
(5.) 
(2.) 

Uncert. 
in p 

kg/m3 

2. 
2. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 
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9801 5 
C,H,Br Orthobaric Liquid Molar Volume of Bromobenzene 

Units: cm3/mol v. K 

Uncert. 
T V  in V 

250 101.15 0.05 
255 101.57 0.05 
260 102.01 0.05 
265 102.45 0.05 
270 102.89 0.05 

275 103.34 0.02 
280 103.79 0.02 
285 104.25 0.02 
290 104.71 0.02 
295 105.18 0.05 

300 105.65 0.05 
305 106.13 0.05 
310 106.62 0.05 
315 107.11 0.05 
320 107.61 0.05 

325 108.11 0.05 
330 108.62 0.05 
335 109.14 0.05 
340 109.67 0.05 
345 110.20 0.05 

T V  

K cm3/mol 

350 110.74 
355 111.28 
360 111.84 
365 112.40 
370 112.97 

- ------- 

375 113.55 
380 114.14 
385 114.74 
390 115.3 
395 116.0 

400 116.6 
405 117.2 
410 117.9 
415 118.5 
420 119.2 

Uncert. 
in V 

cm3/mol 

0.05 
0.05 
0.05 
0.05 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.2 
0.2 

425 119.9 0.2 
430 120.6 0.2 
435 121.3 0.2 
440 122.0 0.2 

Uncert. Uncert. 
T V  i n V  I T V in V - - ------ I - ------- 
K cm3/mol cm3/mol I K cm3/mol cm3/mol 

450 123.5 0.2 I 550 (143.5) 0.5 
455 124.3 0.2 I 555 (144.8 0.5 
460 125.1 0.2 I 560 (146.3j 0.5 
465 125.9 0.2 I 565 (147.8) 0.5 
470 126.7 0.2 I 570 (149.3) 0.5 

475 127.6 0.2 I 575 (151.0) 0.5 
480 128.4 0.2 I 580 (152.7) 0.5 
485 129.3 0.2 I 585 (154.5) 0.5 
490 130.2 0.2 I 590 (156.4) 0.5 
495 131.1 0.2 I 595 (158.5) 0.5 

500 
505 
5 10 
515 
520 

525 
530 
535 
540 

32.1 0.5 I 600 (160.6) 0.5 
33.1 0.5 I 605 (162.9) 0.5 
34.1 0.5 I 610 (165.4) 0.5 
35.1 0.5 I 615 (168.1) 1. 
36.2 0.5 I 620 (171.1) 1. 

37.3 0.5 I 625 (174.3) 1. 
38.5 0.5 I 630 (177.8) 1. 
39.6 0.5 I 635 (181.9) 1. 
40.9 0.5 I 640 (186.) 1. 

445 122.8 0.2 I 545 (142.1) 0.5 I 645 (i92.j 1 .  

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid density/molar volume equation are indicated by the temperature range (ambient 
'A', low 'L', medium 'M', high 'H' or critical 'C') of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

10 

YOUNG, S . ;  Sci.Proc.R.Dublin Soc., V01.12, p.374, 1910. 
MEYER, -.; MYLIUS, -.; Z.Phys.Chem., Vo1.95, p.355, 1920. 
TIMMERMANS, J.; MARTIN, R.; J.Chim.Phys., Vo1.23, p.780, 1926. M 
GIBSON, R.E.; LOEFFLER, O.H.; J.Am.Chem.Soc., Vo1.61, p.2515, 1939. M 
S'OGEL, A. I.; . J. Chem. Soc., p.654, 1948. 
DREISBACH, R. R.; MARTIN, R. A.; Znd.Eng.Chem., Vo1.41, p.2875, 1949. M 
LAGEMANN, R.T.; McMILLAN, D.R.; et al.; J.Chem.Phys., Vo1.17, p.369, 1949. 

BELINSKAJA, -.; Uch.Zap.Mosk.Obl.Ped.Znst., Vo1.33, p.221, 1955. L 
TOROPOV, A.P.; Zh.Obshch.Khim., Vo1.26, p.3635, 1956. 
KESEMENLI, F.P.; Zzv.Akad.Azerb.SSR, Nr.6, p.53, 1959. L 
MALLIKARJUN, S.; HILL, N.E.; Trans.Faraday Soc., Vo1.61, p.1389, 1965. L 
DESHPANDE, D.D.; et al.; J.Chem.Eng.Data, Vo1.16, p.469, 1971. M 
NAYAR, S.; KUDCHADKER, A.P.; J.Chem.Eng.Data, Vo1.18, p.356, 1973. M 
OSWAL, -.; et al.; Indian J.Chem.,A, Vo1.17, p.605, 1979. M 
KOROESI, G.; KOVATS, E.; J.Chem.Eng.Data, Vo1.26, p.323, 1981. M 
REDDY, K.S.; J.Chem.Eng.Data, Vo1.31, p.238, 1986. M 
MANJESHWAR, L. S.; AMINABHAVI, T. M.; J.Chem.Eng.Data, Vo1.32, p.409, 1987. 

KOHLER, -.; ROTT, -.; Monatsh.Chem., Vo1.85, p.703, 1954. A 

KAILURU, R.; ABBURI, K.; J.Chem.Eng.Data, Vo1.33, p.251, 1988. A 
ZAINEL, H. A.; et al.; J.Chem.Soc.Faraday Trans.l,Vol.p.84, p.3511, 1988. A 
ZUBKOV, V. A.; YUDOVICH, M. E.; et al.; Russ.J.Phys.Chem., Vo1.62, p.77, 1988. A 
NAOREM, H.; SURI, S. K.; Can.J.Chem., Vo1.67,p.1672, 1989. A 
RAMANJANEYULU, K.; et al.; Fluid Phase Equilib., Vo1.44, p.357, 1989. 
SINGH, R. P.; SINHA, C. P.; et al.; Vo1.34, p.335, 1989. 
AMBROSE, D.; 
KRISHNAN, K. M.; RAMBABU, K.; et al.; J.Chem.Eng.Data, Vo1.40, p.128, 1995. M 
RAMADEVI, R. S.; RAO, M. V. P.; J.Chem.Eng.Data, Vo1.40, p.65, 1995. M 

J. Chem. Eng. Data, 
in Hndbk.Chem.Phys., CRC Press, 72nd.ed., pp.6-49 to 6-63, 1991.* 
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9801 5 
C6H51 C6H51 

0 
Iodobenzene; Phenyl iodide 

CAS Reg. No. 591-50-4 

Orthobaric Liquid Density and Molar Volume ln(p/pc) = -In( V/Vc) = N ,  z + N2 z2 + N3 z3 + N4 z4 

where p is the density, pc is the critical density, 
= (1- T/Tc)"3, where T is the temperature and Tc is the critical temperature in kelvins. 

Mol. Wt. 204.01 

V is the molar volume, Vc is the critical molar volume and z 

Critical Temperature T C  

Critical Pressure Pc 
Critical Density Pc 
Critical Compression Factor Z C  

N, = 1.82968 N2 = -0.91301 

Density at 298.15 K (25 "C) m5 

Normal Boiling Point Tb 

Approximate Melting Point Tm 

= 720. K (t,  = 446.85 "C) 
= 4600. kPa @, = 45.40ar.q) 
= 583. kg/m3 (V ,  = 349.93 cm /mol) 
= 0.269 

N3 = 0.34411 

= 1823.39 kg/m3 (V,,  = 11 1.88 cm3/mol) 
= 461.423 K (tb = 188.273 "C) 

N4 = 0.09567 

= 242. K ( t ,  = -31. "C) 

0 t/"C 
T/K 

V/(C m3 /moll 
(dV/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

t 

"C 

-25 

-10 
-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

0 2 

P 

kg/m3 

1898.1 
1890.6 
1883.2 
1875.8 
1868.3 

1860.9 
1853.4 
1845.9 
1838.4 
1830.9 

1823.4 
1815.9 
1808.3 
1800.7 
1793.2 

----- 

50 1785.6 
55 1777.9 
60 1770.3 
65 1762.7 
70 1755.0 

Uncert. 
in p 

kg/m3 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
1. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-50 0 25 100 
223.15 273.15 298.15 373.15 

(1935.03) 1860.86 1823.39 1708.44 

(105.43) 109.63 111.88 119.41 

(-1.48) -1.49 -1.51 -1.57 

(0.08) 0.09 0.09 0.11 

t 

"C 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

A A B 
0.5 0.5 1. 

(B) 
(1.) 
(0.05) 0.02 0.02 0.05 

Orthobaric Liquid Density of Iodobenzene 

Units: kg/m3 v. "C 

150 
423.15 

1628.55 
-1.63 

125.27 
0.13 

B 
2. 
0.2 

P 

kg/m3 

1747.3 
1739.6 
1731.8 
1724.0 
1716.3 

1708. 
1701. 
1693. 
1685. 
1677. 

1669. 
1661. 
1653. 
1645. 
1637. 

1629. 
1620. 
1612. 
1604. 
1596. 

----- 

Uncert. 
in p 

kg/m3 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

t P 

"C kg/m3 

175 1587. 
180 1579. 
185 1570. 
190 1562. 
195 1553. 

200 1545. 
205 1536. 
210 1527. 
215 1518. 
220 1509. 

225 1500. 
230 1491. 
235 1482. 
240 1473. 
245 1464. 

250 1454. 
255 1445. 
260 1435. 
265 1425. 
270 (1415.) 

----- 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
5.  

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

188.27 
46 1.42 

1564.69 
-1.71 

130.38 
0.14 

B 
2. 
0.2 

t P ----- 
"C kg/m3 

275 (1405.) 
280 (1395.) 
285 (1385.) 
290 (1375.) 
295 (1364.) 

300 (1354.) 
305 (1343.) 
310 (1332.) 
315 (1320.) 
320 (1309.) 

325 (1297.) 
330 (1285.) 
335 (1273.) 
340 (1261.) 
345 (1248.) 

350 (1235.) 
355 (1222.) 
360 (1208.) 
365 (1194.) 
370 (1179.) 

446.85 
720.00 

(583.00) 

(349.93) 

(B) 
(5.) 
(2.) 

-00 

00 

Uncert. 
in p 

kg/m3 

5 .  
5. 
5.  
5.  
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5 .  
5. 
5.  
5. 

June 1998 11 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU 98015 1998

http://www.avadocuments.com/doc/esdu-98015-1998
http://www.avadocuments.com/doc/esdu-98015-1998


9801 5 

Uncert. 
T V  in V 
- ------- 
K cm3/mol cm3/mol 

250 107.64 0.05 
255 108.06 0.05 
260 108.49 0.02 
265 108.92 0.02 
270 109.36 0.02 

Orthobaric Liquid Molar Volume of Iodobenzene 

Units: cm3/mol v. K 

Uncert. Uncert. 
T V  inV I T V in V 
- - ------ I - ------- 
K cm3/mol cm3/mol I K cm3/mol cm3/mol 

350 116.95 0.05 I 450 128.8 0.2 
355 117.47 0.05 I 455 129.5 0.2 
360 118.00 0.05 I 460 130.2 0.2 
365 118.53 0.05 I 465 130.9 0.2 
370 119.07 0.05 I 470 131.6 0.2 

550 (145.5) 
555 (146.6) 
560 (147.7) 
565 (148.8) 
570 (150.0) 

275 109.79 0.02 I 375 119.62 0.05 I 475 132.4 0.2 I 575 (151.2) 
280 110.24 0.02 I 380 120.17 0.1 I 480 133.1 0.2 I 580 (152.4) 
285 110.69 0.02 I 385 120.73 0.1 I 485 133.9 0.2 I 585 (153.7) 
290 111.14 0.02 I 390 121.30 0.1 I 490 134.7 0.2 I 590 (155.0) 
295 111.59 0.02 I 395 121.87 0.1 I 495 135.5 0.2 I 595 (156.4) 

300 112.06 0.02 
305 112.52 0.02 
310 112.99 0.02 
315 113.47 0.05 
320 113.95 0.05 

400 122.5 0.1 I 500 136.3 0.2 
405 123.0 0.1 I 505 137.1 0.2 
410 123.7 0.1 I 510 138.0 0.2 
415 124.3 0.1 I 515 138.8 0.2 
420 124.9 0.1 I 520 139.7 0.2 

600 (157.8) 
605 (159.3) 
610 (160.8) 
615 (162.4) 
620 (164.1) 

Uncert. 
in V 

cm3/mol 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

325 114.44 0.05 I 425 125.5 0.2 I 525 140.6 0.2 I 625 (165.8) 0.5 
330 114.93 0.05 I 430 126.1 0.2 I 530 141.6 0.2 I 630 (167.7 0.5 
335 115.42 0.05 I 435 126.8 0.2 I 535 142.5 0.2 I 635 (169.61 0.5 
340 115.93 0.05 I 440 127.4 0.2 I 540 143.5 0.5 I 640 (171.7) 0.5 
345 116.44 0.05 I 445 128.1 0.2 I 545 (144.5) 0.5 I 645 (173.9) 0.5 

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid density/molar volume equation are indicated by the temperature range (ambient 
'A', low 'L', medium 'M, high 'HI or critical 'C') of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

SCHIFF, R.; Chem.Ber., Vo1.19, p.564, 1886. 

PERKIN, H.; J.Chem.Soc., Vo1.61, p.298, 1892. 
PERKIN, H.; J.Chem.Soc., Vo1.69, p.1201, 1896. 
PATTERSON, -.; THOMSON, -.; J.Chem.Soc., Vo1.93, p.356, 1908. M . 
YOUNG, S.; Sci.Proc.R.Dublin Soc., V01.12, p.374, 1910. 
JAEGER, -.; Z.Anorg.Allg.Chem., Vol.101, p.122, 1917. M 
MEYER, -.; MYLIUS, -.; Z.Phys.Chem., Vo1.95, p.355, 1920. M 

YOUNG, S.; J.Chem.Soc., Vo1.55, p.488, 1889. A 

VON AUWERS, K.; Liebigs Ann.Chem., Vo1.422, p.164, 1921. A 
VORLAENDER, -.; FISCHER, -.; Chem.Ber., Vol.65, p.1756, 1932. A 
AZIM, M.A.; BHATNAGER, S.S.; et al.; PhiLMag., Vo1.16, p.580, 1933. 
TIMMERMANS, J.; HENNAUT-ROLAND, M.; J.Chim.Phys., Vo1.32, p.501, 1935. M 
AUDSLEY, -.; GOSS, -.; J.  Chem.Soc., p.497, 1942. 
VOGEL, A. I.; J.  ChemSoc., p.654, 1948. 
LAGEMANN, R.T.; McMILLAN, D.R.; et al.; J.Chem.Phys., Vo1.17, p.369, 1949. 
KOTISEK, -.; MAREK, -.; Chem.Prum., Vo1.5, p.330, 1955. 
KESEMENLI, F.P.; Izv.Akad.Azerb.SSR, Nr.6, p.53, 1959. 
SCHINKE, H.; SAUERWALD, F.; Z.Phys.Chem.(Leipzig), Vo1.216, p.26, 1961. L 
MALLIKARJUN, S.; HILL, N.E.; Trans.Faraday Soc., Vo1.61, p.1389, 1965. L 
HABERDITZL, -.; KOEPPEL, -.; Z.Natu$orsch.B, V01.22, p.691, 1967. 
KLERSZNICKI, -.; et al.; Roachem.,  Vo1.44, p.1049, 1970. 
CURRAN, -.; CURLEY, -.; AnaLChem., Vo1.43, p.118, 1971. 
BRUNIQUEL, -.; et al.; J.Chim.Phys., Vo1.70, p.1558, 1973. A 
KOROESI, G.; KOVATS, E.; J. Chem. Eng. Data, Vo1.26, p.323, 1981. A 
CHAWLA, B.; MEHTA, S. K.; et al.; Can.J.Chem., Vo1.61, p.2147, 1983. A 
ZAINEL, H. A.; et al.; 
AMBROSE, D.; 

J.Chem.Soc.Faraday Trans.I,Vol.p.84, p.3511, 1988. 
in Hndbk.Chem.Phys., CRC Press, 72nd.ed., pp.6-49 to 6-63, 1991." 

a 

a 
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9801 5 
1,2-F,CsH4 CsH4F* 

0 
1,2-Difluorobenzene; o-Difluorobenzene 

CAS Reg. No. 367-1 1-3 

Orthobaric Liquid Density and Molar Volume ln(p/pc) = -In( VIV,) = N, z+ N2 z2 + N3 z3 + N4 z4 

where p is the density, pc is the critical density, 
= (1- 

Mol. Wt. 114.09 

V is the molar volume, V, is the critical molar volume and z 
where T is the temperature and T, is the critical temperature in kelvins. 

Critical Temperature T, = 566. K (t,  = 292.85 "C) 
Critical Pressure p ,  = 4260. W a  (p, = 42.04 atq)  
Critical Density pc = 392. kg/m3 (V,  = 291.05 cm /mol) 
Critical Compression Factor Z, = 0.263 

NI = 1.78229 NZ = -0.64526 N3 = 0.00000 N4 = 0.21477 

Density at 298.15 K (25 "C) fi5 = 1150.00 kg/m3 (I& = 99.21 cm3/mol) 
Normal Boiling Point T b  = 367.071 K (tb = 93.921 "C) 
Approximate Melting Point T, = 239. K ( t ,  = -34. "C) 

t/"C 
T/K 

p4kSlm3 ) 
(dp/dn/(kg/m3 K) 

~ / (cm~/mol)  
(d V/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

-30 (1221.) 

-25 (1214.) 
-20 (1208.) 
-15 (1202.) 
-10 (1195.) 
-5 (1189.) 

0 (1183.) 
5 (1176.) 

10 (1170.) 
15 (1163.) 
20 1157. 

25 1150. 
30 (1143.) 
35 (1137.) 

Uncert. 
in p 

kg/m3 

1. 

1. 
1. 
1. 
1. 
1. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-34 0 25 50 93.92 
239.15 273.15 298.15 323.15 367.07 

(1225.70) (1182.56) 1150.00 (1116.51) (1054.64) 

(93.08) (96.48) 99.21 (102.18) (108.18) 
(0.10) (0.10) 0.11 (0.12) (0.15) 

B (B) (B) 
1. (1.) (2.) 

(B) (B) 
(1.) (1.) 
(0.1) (0.1) 0.1 (0.1) (0.2) 

(-1.25) (-1.29) -1.32 (-1.36) (-1.46) 

Orthobaric Liquid Density of 1,2-Difluorobenzene 

Units: kg/m3 v. "C 

t P 

"C kg/m3 

50 (1117.) 
55 (1110.) 
60 (1103.) 
65 (1096.) 
70 (1089.) 

75 (1082.) 
80 (1075.) 
85 (1068.) 
90 (1060.) 
95 (1053.) 

100 (1046.) 
105 (1038.) 
110 (1031.) 
115 (1023.) 
120 (1015.) 

125 (1008. 
130 (lOOO.] 
135 (992.) 
140 (984.) 
145 (975.) 

----- 

Uncert. 
in p 

kg/m3 

1. 
1. 
1. 
1. 
1. 

1. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

t P 

"C kg/m3 

150 (967.) 
155 (958.) 
160 (950.) 
165 (941.) 
170 (932.) 

175 (923.) 
180 (913.) 
185 (904. 
190 (8941 
195 (884.) 

200 (874.) 
205 (863.) 
210 (852.) 
215 (841.) 
220 (829.) 

225 (817.) 
230 (805.) 
235 (791.) 

_---- 

;:: [Z:] 

Uncert. 
i n p  I 

1 
kg/m3 I 

2. I 
2. I 
5. I 
5. I 
5. I 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5.  

200 292.85 
473.15 566.00 

(873.80) (392.00) 

(130.57) (291.05) 

(-2.09) -00 

(0.31) 00 

t P 

"C kg/m3 

250 (747.) 
255 (731.) 
260 (713.) 
265 (693.) 
270 (672.) 

275 (647.) 
280 (617.) 
285 (580.) 
290 (522.) 

----- 
Uncert. 

in p 

kg/m3 

5. 
10. 
10. 
10. 
10. 

10. 
10. 
10. 
10. 
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9801 5 

Uncert. 
T V  in V 

K cm3/mol cm3/mol 
- ------- 

240 (93.16) 0.1 
245 (93.64) 0.1 

Orthobaric Liquid Molar Volume of 1,2-Difluorobenzene 

Units: cm3/mol v. K 

Uncert. 
T V  in V 

K cm3/mol cm3/mol 
- ---- - - - 

325 (102.42) 0.1 
330 (103.0) 0.1 
335 (103.7) 0.1 
340 (104.4) 0.1 
345 (105.0) 0.1 

Uncert. 
T V  in V 

K cm3/moi cm3/mol 
- ------- 

425 (118.4) 0.5 
430 (119.4) 0.5 
435 (120.5) 0.5 
440 (121.7) 0.5 
445 (122.9) 0.5 

Uncert. 
T V  in V 

525 (154.) 2. 
530 (157.) 2. 
535 (162.) 2. 
540 (166.) 2. 
545 (172.) 2. 

250 (94.13) 0.1 I 350 (105.7) 0.1 I 450 (124.1) 0.5 I 550 (179.) 2. 
255 (94.62) 0.1 I 355 (106.4) 0.2 I 455 (125.4) 0.5 I 555 (189.) 2. 
260 (95.12) 0.1 I 360 (107.1) 0.2 I 460 (126.7) 0.5 I 560 (203.) 2. 
265 (95.63) 0.1 I 365 (107.9) 0.2 I 465 (128.1) 0.5 I 565 (237.) 5. 
270 (96.15) 0.1 I 370 (108.6) 0.2 I 470 (129.6) 0.5 

275 (96.67) 0.1 I 375 (109.4) 0.2 I 475 (131.2) 1. 
280 (97.20) 0.1 I 380 (110.2) 0.2 I 480 (132.8) 1. 
285 (97.74) 0.1 I 385 (111.0) 0.2 I 485 (134.5) 1. 
290 (98.29) 0.1 I 390 (111.8) 0.2 I 490 (136.4) 1. 
295 98.85 0.1 I 395 (112.7) 0.2 I 495 (138.3) 1. 

300 (99.42) 0.1 I 400 (113.6) 0.2 I 500 (140.) 1. 
305 (100.00) 0.1 I 405 (114.5) 0.2 I 505 (143.) 1. 
310 (100.59) 0.1 I 410 (115.4) 0.2 I 510 (145.) 1. 
315 (101.18) 0.1 I 415 (116.4) 0.5 I 515 (148.) 1. 
320 (101.79) 0.1 I 420 (117.3) 0.5 I 520 (151.) 1. 

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid density/molar volume equation are indicated by the temperature range (ambient 
'A', low 'L', medium 'M', high 'H' or critical 'C') of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 SCHEMA", -.; PILLARSKY, -.; Chem.Ber., Vo1.62,p.3038, 1929. 

3 LUNELLI, -.; J.Mol.Spectrosc., Vo1.64, p. 1, 1977. 
2 GOOD, W.D.; et al.; J.Phys.Chem., Vo1.66, p.1529, 1962. A 

a 

a 

a 
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9801 5 
1,3-F2C6H, C6H4F2 
1,3-Difluorobenzene; m-Difluorobenzene 

CAS Reg. No. 372-18-9 

Orthobaric Liquid Density and Molar Volume ln(p/p,) = -In( VW,) = NI z+ N2z2  + N3 z3 + N4z4 

where p is the density, pc is the critical density, 
= (l-T/Tc)1'3, where T is the temperature and T, is the critical temperature in kelvins. 

0 

Mol. Wt. 114.09 

V is the molar volume, V, is the critical molar volume and z 

Critical Temperature T, = 550. K (t, = 276.85 "C) 
Critical Pressure pc  = 4280.kPa (p, = 42.24atnj) 
Critical Density pc = 397. kg/m3 (V,  = 287.38 cm /mol) 
Critical Compression Factor Z, = 0.269 

NI = 1.76846 N2 = -0.63374 N3 = 0.00000 N4 = 0.21075 

Density at 298.15 K (25 "C) fiS = 1147.00 kg/m3 (hs = 99.47 cm3/mol) 
Normal Boiling Point Tb = 356.169 K ( f b  = 83.019 "C) 
Approximate Melting Point T, = (1, = - 1 

t/"C 
T/K 

p/(kglm3 1 
(dp/d T)/( kg/m3 K) 

v/(cm3/mol) 
(d V/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

t 

"C 

-25 
-20 0 -15 
-10 ~. 

-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

P 

kg/m3 

(1214.) 
(1207.) 
(1201.) 
(1194.) 
(1188.) 

(1181.) 
(1 174.) 
(1 167.) 
(1 161.) 
1 154. 

1147. 
(1 140.) 
(1 133.) 
(1126.) 
(1119.) 

----- 

50 (1112.) 

65 (1090.) 
70 (1083.) 

2; [E;:] 

Uncert. 
in p 

kg/rn3 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
2. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-25 0 25 50 
248.15 273.15 298.15 323.15 

(1214.05) (1180.95) 1147.00 (1111.97) ( 
(-1.31) (-1.34) -1.38 (-1.43) 

(93.97) (96.61) 99.47 
(0.10) (0.11) 0.12 

B 
1. 

(B) (B) 
(1.) (1.) 
(0.1) (0.1) 0.1 

83.02 
356.17 

063.54) 
(-1.51) 

102.60) (107.27) 
(0.13) (0.15) 

200 276.85 
473.15 550.00 

(850.86) (397.00) 

(134.09) (287.38) 

(-2.35) -00 

(0.37) 00 

Orthobaric Liquid Density of 1,3-Difluorobenzene 

Units: kg/m3 v. "C 

t P 

"C kg/m3 

75 (1076.) 
80 (1068.) 
85 (1061.) 
90 (1053.) 
95 (1045.) 

100 (1037.) 
105 (1030.) 
110 (1022.) 
115 (1013.) 
120 (1005.) 

----- 

z; gi:] 
135 (980.) 
140 (971.) 
145 (962.) 

150 (953.) 
155 (944.) 
160 (935.) 
165 (925.) 
170 (915.) 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
5. 
5. 
5.  
5. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

t P 

"C kg/m3 

175 (905.) 
180 (895.) 
185 (884.) 
190 (874.) 
195 (862.) 

200 (851.) 
205 (839.) 
210 (826.) 
215 (813.) 
220 (800.) 

225 (786.) 
230 (771.) 
235 (755. 
240 (7381 
245 (719.) 

250 (699.) 
255 (676. 
260 (6501 

----- 

Uncert. 
i n p  I 

1 
kg/m3 I 

5. I 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 

10. 

10. 
10. 
10. 
10. 
10. 

Uncert. 
t P in p 

"C kg/m3 kg/m3 
-_--- 

275 (510.) 10. 
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9801 5 
Orthobaric Liquid Molar Volume of 1,3-Difluorobenzene 

Units: cm3/mol v. K 

250 (94.16) 
255 (94.68) 
260 (95.20) 
265 (95.73) 
270 (96.27) 

275 (96.81) 
280 (97.37) 
285 (97.93) 
290 98.51 
295 99.09 

300 (99.69) 
305 (100.30) 
310 (100.92) 
315 (101.55) 
320 (102.19) 

325 (102.85) 
330 (103.5) 
335 (104.2) 
340 (104.9) 
345 (105.6) 

Uncert. 
in V 

cm3/mol 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

Uncert. Uncert. Uncert. 
I T  V i n V  I T V i n V  I T V in V 
I - ------- I - ------- I - ------- 
I K cm3/mol cm3/mol I K cm3/mol cm3/mol I K cm3/mol cm3/mo1 

350 (106.3) 0.2 
355 (107.1) 0.2 
360 (107.9) 0.2 
365 (108.7) 0.2 
370 (109.5) 0.2 

375 (110.3) 0.2 
380 (111.1) 0.2 
385 (112.0) 0.2 
390 (112.9) 0.2 
395 (113.8) 0.2 

400 (114.8) 0.2 
405 (115.8) 0.2 
410 (116.8) 0.5 
415 (117.9) 0.5 
420 (119.0) 0.5 

I 425 (120.1) 0.5 
I 430 (121.3) 0.5 
I 435 (122.5) 0.5 
I 440 (123.8) 0.5 
I 445 (125.1) 0.5 

450 (126.5) 0.5 I 550 (287.) 5. 
455 (128.0) 0.5 
460 (129.6) 0.5 
465 (131.2) 0.5 
470 (132.9) 1. 

475 (134.8) 1. 
480 (136.7) 1. 
485 (138.8) 1. 
490 (141.) 1. 
495 (144.) 1. 

500 (146.) 1. 
505 (149.) 1. 
510 (152.) 1. 
515 (156.) 2. 
520 (160.) 2. 

I 525 (165.) 2. 
I 530 (171.) 2. 
I 535 (178.) 2. 
I 540 (188.) 2. 
I 545 (204.) 2. 

The following Sources give liquid density or liquid molar volume data for this compound. Those Sources used to 
derive the coefficients of the liquid density/molar volume equation are indicated by the temperature range (ambient 
'A', low 'E, medium 'M', high 'H' or critical 'C') of their data. An asterisk (*) indicates that the Source is not a primary 
source of experimental data. 

1 SWARTS,F.; Rec.Trav.Chim., Vo1.35, p.154, 1916. 
2 SWARTS,F.; J.Chim.Phys., V01.20, p.60, 1923. 
3 SCHIEMANN, -.; PILLARSKY, -.; Chem.Ber., Vo1.62, p.3038, 1929. 
4 DESREUX, V.; Bull.Soc.Chim.Belg., V01.44, p.259, 1935. 
5 BERGMANN, -.; et al.; J.Am.Chem.Soc., Vol.7.8, p.6037, 1956. 
6 GOOD, W.D.; et al.; J.Phys.Chem., Vo1.66, p.1529, 1962. A 

16 June 1998 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ESDU 98015 1998

http://www.avadocuments.com/doc/esdu-98015-1998
http://www.avadocuments.com/doc/esdu-98015-1998


9801 5 
1,4-Difluorobenzene; p-Difluorobenzene 

CAS Reg. No. 540-36-3 

Orthobaric Liquid Density and Molar Volume ln(p/p,) = -In( VIV,) = NI z + N2 z2 + N3 z3 + N4 z4 

where p is the density, p, is the critical density, 
= (1- T/Tc)1'3, where T is the temperature and T, is the critical temperature in kelvins. 

Mol. Wt. 114.09 

V is the molar volume, V, is the critical molar volume and z 

Critical Temperature T, = 558. K (t, = 284.85 "C) 
Critical Pressure pc = 4325.kPa bC = 42.68at1-q) 
Critical Density pc = 400. kg/m3 (V,  = 285.22 cm /mol) 
Critical Compression Factor 2, = 0.266 

N I  = 1.77220 Nz = -0.63679 N3 = 0.00000 N4 = 0.21179 

Density at 298.15 K (25 "C) fi5 = 1163.26 kg/m3 (I& = 98.08 cm3/mol) 
Normal Boiling Point Tb = 362.031 K (tb = 88.881 "C) 
Approximate Melting Point T, = 260. K (t, = -13. "C) 

t/"C 
T/K 

p4kg/m3 1 
(dp/d T)/( kg/m3 K) 

v/(cm3 /mal) 
(d V/dT)/(cm3/mol K) 

Data Quality 
Uncertainty in p (kg/p3) 
Uncertainty in V (cm /mol) 

-10 (1210.) 
0 

-5 (1204.) 

0 (1197.) 
5 (1190.) 

10 (1184.) 
15 (1177.) 
20 1170. 

25 1163. 
30 (1156.) 
35 (1150.) 
40 (1143.) 
45 (1136.) 

50 (1129.) 
55 (1122.) 
60 (1114.) 
65 (1107.) 
70 (1100.) 

Uncert. 
in p 

kg/m3 

1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1. 
1. 
1. 

I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Data at Specified Temperatures 
-13.15 0 25 50 88.88 
260.00 273.15 298.15 323.15 362.03 

(1214.26) (1196.90) 1163.26 (1128.60) (1072.03) 

(93.96) (95.32) 98.08 (101.09) (106.42) 
(0.10) (0.11) 0.12 (0.13) (0.15) 

(-1.31) (-1.33) -1.36 (-1.41) (-1.51) 

200 284.85 
473.15 558.00 

(874.06) (400.00) 

(130.53) (285.22) 
(0.33) 00 

(-2.24) -m 

Orthobaric Liquid Density of 1,4-Difluorobenzene 

t P 

"C kg/m3 

75 (1093.) 
80 (1085.) 
85 (1078.) 
90 (1070.) 
95 (1063.) 

100 (1055.) 
105 (1047.) 
110 (1039.) 
115 (1032.) 
120 (1024.) 

125 (1015.) 
130 (1007.) 
135 (999.) 
140 (990.) 
145 (982.) 

150 (973.) 
155 (964.) 
160 (955.) 
165 (945.) 
170 (936.) 

----- 

Units: kg/m3 v. "C 

June 1998 

Uncert. 
in p 

kg/m3 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
2. 
2. 
2. 

2. 
2. 
5. 
5.  
5. 

I 
I 
! 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

t P 

"C kg/m3 

175 (926.) 
180 (916.) 
185 (906.) 
190 (896.) 
195 (885.) 

200 (874.) 
205 (863.) 
210 (851.) 
215 (839.) 
220 (826.) 

225 (813.) 
230 (799.) 
235 (784.) 
240 (769.) 
245 (752.) 

250 (735.) 
255 (716.) 
260 (694.) 
265 (670.) 
270 (643.) 

----- 

Uncert. 
i n p  I 

1 
kg/m3 ! 

5. I 
5. I 
5. 
5. 
5.  

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

10. 
10. 
10. 
10. 
10. 

Uncert. 
t P in p 

"C kg/m3 kg/m3 

275 (608.) 10. 
280 (561.) 10. 

----- 
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