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‘ ORTHOBARIC DENSITIES AND MOLAR VOLUMES OF LIQUIDS
FUSED RING COMPOUNDS
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2. NOTATION AND UNITS page 2
3. THE CRITICAL DENSITY page 2
4. EVALUATION AND CORRELATION page 2
5. UNCERTAINTIES page 3
6. REFERENCES page 3
TABLE 1 page 5
COMPOUND TABLES in the following ordet
Name Alternative Names
Indene
Indane 2,3-Dihydroindene

cis-Hexahydroindane
trans-Hexahydroindane

1,1-Dimethylindane

Naphthalene
1,2,3,4-Tetrahydronaphthalene

Decalin (cis + trans mixture)
cis-Decahydronaphthalene
trans-Decahydronaphthalene

1-Methylnaphthalene
2-Methylnaphthalene

5-Methyl-1,2,3,4-tetrahydronaphthalene
6-Methyl-1,2,3,4-tetrahydronaphthalene

1-Ethylnaphthalene
2-Ethylnaphthalene

1,2-Dimethylnaphthalene
~Dimethylnaphthalene
-Dimethylnaphthalene .
-Dimethylnaphthalene (not issued)

Yt bt st

3
4
5
,6-Dimethylnaphthalene
» /-Dimethylnaphthalene .
,8-Dimethylnaphthalene (not issued)
3
6
7

-

OIS

-Dimethylnaphthalene (not issued
-Dimethylnaphthalene (not issued

-

s 3-Dimethylnaphthalene gnot issuedg
a4
?

N

1-Propylnaphthalene
2-Propylnaghthalene
;—%sopropy naphthalene

2-Isopropylnaphthalene

L=

Acenaphthene ‘
Fluorene (not issued)

Anthracene
Phenanthrene

Fluoranthene (not issued)
Pyrene

Carbazole

*cis-0Octahydroindene
*trans-Octahydroindene

1,1-Dimethyl-2,3-Dihydroindene

Tetralin

*Decahydronaphthalene
*cis-Decalin
*trans-Decalin

5-Methyltetralin
6-Methyltetralin

l-él—Methylethylg—naphthalene
2-(1-Methylethyl)-naphthalene

* For these compoinds other alternative names are shown at the head of the relevant Sheets.
NB. To allow for the future issue of omitted compounds sheet numbers are not always consecutive.
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' ORTHOBARIC DENSITIES AND MOLAR VOLUMES OF LIQUIDS
FUSED RING COMPOUNDS

1. INTRODUCTION

This Data Item presents orthobaric liquid densities and molar volumes of the fused ring
compounds arranged in the order shown on the Contents page. Space allows the listing of only
one alternative name for each compound but for some compounds other alternative names are

shown at the head of the relevant Sheets.

Table 1, page 5, gives the constants in the liquid density equation for all the compounds. On
the following Sheets, the values of liquid density and liquid molar volume for each compound
have been obtained by calculation from the equation given at the top of each Sheet. Using the
' critical temperature and the critical density given, the numerical values of the coefficients
were derived by fitting the equation to the data that had been selected and weighted in accordance
with a critical assessment of all the data. The value of the critical temperature for each

compound was taken from Item 93028 which gives the vapour pressures.

For completeness all the critical properties 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. 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 molaf
' 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.

ESDU Copyright material. For current status contact ESDU.

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.
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2.

2

NOTATION AND UNITS
All temperatures are based on the International Temperature Scale (IT5-90).

d liquid density
Nl’NZ’NB’NQ non-dimensional coefficients in the liquid density/molar volume equation
(1-1/1)1/3
c
kelvin temperature

Celsius temperature (7-273.15)

< o — 0

liquid molar volume

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

Subscripts

b denotes value at normal boiling point
c denotes value at critical point

m denotes value at normal melting point

THE CRITICAL DENSITY

0f the compounds considered here naphthalene and tetralin are the only ones for which critical

densities based on experimental measurements have been reported.

Estimates of the critical density of each compound were made using both the Riedel equation,
see Reference 1, and the latest form of Rackett equation, see References 2, 3 and 4. Both of
these equations require reliable values of critical temperature and critical pressure but
neither represents experimental data over a long range of temperature as satisfactorily as
does the equation used in this Item. However, provided the use of the Riedel equation is
limited to non-associated liquids, both equations can yield reliable values of the critical

density for a wide variety of compounds.

EVALUATION AND CORRELATION

Reliable liquid density data for the compounds considered here are confined to medium reduced
temperatures and the data for each compound was fitted by the correlation for the alkanes. The
critical pressure, and if necessary, the critical temperature also, were adjusted until the
critical density given by the Riedel and Rackett equations were in good agreement. As indicated
in Item 93028, the corresponding Item on vapour pressures, the adjustment of the critical properties
was arranged to give optimum values for the correlation of both the vapour pressure and the

liquid density.
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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'
g respectively. When the data quality is 'C' it will be appreciated that the uncertainties are
i . necessarily rather speculative and that for some compounds they may be underestimated.
s]
@©
= For those compounds for which the data quality at the critical pressure is denoted by 'C' the
o
: values of critical temperature and critical density given in the Tables should be regarded only
>
o as correlating parameters.
i
o+
c
()
b=
3 6. REFERENCES
—
(]
w- 1. RIEDEL,L., Liquid density in the saturation state. Investigations on an
2 extension of the theorem of corresponding states. Part 2 (in German)
oot ;
‘g Chem.-Ingr.-Tech., Vol.26, pp.259-264, 1954.
= :
._ED 2. RACKETT,H.G. Equation of state for saturated liquids. J. Chem. Eng. Data,.
—
2 Vol.15, No.4, pp.514-517, 1970.
(@]
S @
8 3. SPENCER,C.F., Improved equation for prediction of saturated liquid density.
n
L DANNER,R.P. J. Chem. Eng. Data, Vol.l17, No.2, pp.236-241, 1972.
4, CAMPBELL,S.W. Prediction of saturated-liquid densities and critical volumes
THODOS,G. for polar and non-polar substances. J. Chem. Eng. Data, Vol.30,
No.l, pp.102-111, 1985.
Issued September 1993 Documents3
Document Sharing Hub
Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ESDU 93029 1993



http://www.avadocuments.com/doc/esdu-93029-1993
http://www.avadocuments.com/doc/esdu-93029-1993

ESDU Copyright material. For current status contact ESDU.

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU
No reproduction or networking permitted without license from IHS

Full document details: ESDU 93029 1993

Licensee=/, User=,
Not for Resale,

Documents

Document Sharing Hub



http://www.avadocuments.com/doc/esdu-93029-1993
http://www.avadocuments.com/doc/esdu-93029-1993

93029

Sheet

1.00
1.01

1.02a
1.02b

1.20

2.00
2.01

2.02
2.02a

‘ 2.02b

2.10a
2.10b

2.11a
2.11b

2.20a
2.20b

2.20c
2.20d
2.20e

2.20qg
2.20h

‘I' 2.30a

2.30b
2.30c
2.30d

3.00

ESDU Copyright material. For current status contact ESDU.

5.00a
5.00b

6.01
8.00

Copyright Engineering Sciences Data Unit

TABLE

1

Summary of Constants in the Liquid Density equation

where q = (1-T/T)1/3

Ind = 1n d; + Niq + qu2 + N3q3 + N4q4

Name

Indene
Indane

cis-Hexahydroindane
trans-Hexahydroindane

1,1-Dimethylindane

Naphthalene
1,2,3,4-Tetrahydronaphthalene

Decalin (cis + trans mixture)
cis-Decahydronaphthalene
trans-Decahydronaphthalene

1-Methylnaphthalene
2-Methylnaphthalene

Te
K

695

684.

663
650

679

749
720

695
702
687

772
765

5-Methyl-1,2,3,4-tetrahydronaphthalene 740
6-Methyl-1,2,3,4-tetrahydronaphthalene 732

1-Ethylnaphthalene
2-Ethylnaphthalene

1,2-Dimethylnaphthalene
1,3-Dimethylnaphthalene
4-Dimethylnaphthalene
5-Dimethylnaphthalene (not

- e

-Dimethylnaphthalene.
imethylnaphthalene

6
7
8-Dimethylnaphthalene (not
6

imethylnaphthalene (not

D
D
Dimethylnaphthalene (not
D
-Dimethylnaphthalene (not

3
7
ropylnaphthalene
ropylnaphthalene

1-Isopropylnaphthalene
2-Isopropylnaphthalene

P
P

Acenaphthene
Fluorene (not issued)

Anthracene
Phenanthrene

Fluoranthene (not issued)
Pyrene

Carbazole
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773
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784

782

789
issued)

788
786
issued)

issued)
issued)
issued)

780
783
769
774

831

923
912

989
928
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de
kg/m>

317

309

286
280

289

321
305

284
286
280

313
309

302
293

305
301

307
302
306

304
303

296
293
297
293

335

328
331

343
337

Licensee=/, User=,

Not for Resale,

1993

O T N S e i

—
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Ny

.78736
.79205

.79272
.79910

.85114

.79358
.80808

.77696
.79373
.76878

.82218
.83294

.87927
.86508

.87010
.85794

.87330
.89428
.87547

.85507
.86348

.90875
.89368
.91948
.89317

.82000

.82670
.84447

.85867
.89204

-0.
-0.

-0.
-0.

-0.

-0.
-0.

-0.
-0.
-0.

-0.
-0.

-0.
-0.

-0.
-0.

-0.
-0.
.13954

-0.
-0.

-0.
-0.

-0.
-0.

N2

63451
66664

67048
68006

71401

65286
67150

64328
67624
62792

65781
69285

74362
72852

72186
70230

72497
75994

71791
72676

.77686
-0.
-0.
-0.

-0.

75929
78123
74591

68289

68943
71012

72180
75748

4
W

4
&

.19926
.22998

.23388
.24010

.24216

.21451
.22511

.21517
.23916
.20395

.20110
.23155

.25506
.24840

.23746
.22542

.23917
.26244
.25324

OO0 OO0 OO0 OO0 0Ooo oo o oo oo
OO0 OO0 OO0 oo 0ooo 0o o oo oo

o

.24363
0 0.24792

.27071
.26214
.26808
.24753

.22947

O OO0 o0oo
o OO0 oo

o
o

.23205
0 0.24234

0 0.24549
0 0.26132
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Sheet 1.00

CqHg Indene
CAS Reg. No. 95-13-6 Moll Wt. 116.16

Orthobaric Liquid Density and Molar Volume
In(d/d.) = -1n(V/V.) = Njq + NpgZ + N3g3 + Nygt

where d is the density, d, the critical density, V the molar volume, V. the critical molar volume
and q = (1-T/T,)1/3, T being the temperature and T, the critical temperature in kelvins.

Critical Temperature Te = 695K (te = 421.85 °C)
Critical Pressure pec = 4100 kPa (pe @  40.46 atm)
Critical Density de = 317 kg/m? (Vo = 366.44 cm’/mol)
Critical Compression Factor Z_, = 0.260
Np = 1.78736 Ny = -0.63451 N3 = 0.00000 Ny = 0.19926
Density at 298.15 K (25 °C) dps=  991.69 kg/m3 (Vps= 117.13 cm3/mol)
Normal Boiling Point T, = 455.72 K (ty = 182.57 °C)
Normal Melting Point Tm= 272K (tg = -1 7°C)
~ Data at Specified Temperatures
t/°C -1 25 100 182.57 200 300 421.85
T/K 272.15 298.15 373.15 455.72 473.15 573.15 695.00
d/(kg/m3) (1012.90) 991.69 (928.27) (852.37) (835.09) (720.58) (317.00)
(d(d?/dT)/(kg/m3 K) (-0.81) -0.82 (-0.87) (-0.98) (-1.01) (-1.34) -
V/(cm3/mol) (114.68) 117.13 (125.14) (136.28) (139.10) (161.20) (366.44)
(dV/dT)/(cm3/mol K) (0.09) 0.10 (0.12) (0.16) (0.17) (0.30) (o]
Data Quality (8) B (8) (B) (B) (8) (8)
Uncertainty in d (kg/m3) (2) 2 (2) (2) (2) (5) (5)
Uncertainty in V (em3/mol)  (0.2) 0.2 (0.2) (0.2) (0.5) (1) (5)
Orthobaric Liquid Density of Indene
Units: kg/m3 v. °C
Uncert. Uncert. Uncert. Uncert.
in in in in
t d d | t d d | t d d | t d
oC  kg/m> kg/m3 | °C  kg/m3  kg/m3 | °C  kg/md  kg/md | °C  kg/md  kg/m}
0 (l1012.) 2 250 (782. 2 370 (605 5 410 (482 5
10 1004. 255 (776. 5 372 (601 5 411 (477 5
20 996 2 260 (770. 5 374 (596 5 412 (471 5
30 988 2 265 (765. 5 376 (592 5 413 (465 5
40 979 2 270 (759. 5 378 (587 5 414 (459 5
S0 971. 2 275 (753. 5 380 (582. 5 415 (452 5
60 (963. 2 280 (746. 5 382 (577. 5 416 (444 5
70 (954, 2 285 (740. 5 384 (572. 5 417 (436 5
80 (946. 2 290 (734. 5 386 (567. 5 418 (426 5
90 (937. 2 295 (727. 5 388 (561. 5 419 (415 5
100 (928. 2 300 (721 5 390 (556. 5 420 EhOl.g 5
110 (919. 2 305 (714. 5 392 (550. 5 421 (381. 5
120 9ll. 2 310 707. 5 394 S544. 5
130 (902. 2 315 (700. 5 396 (538. 5
140 (893. 2 320 (692. 5 398 (531. 5
150 (883 2 325 (685. 5 400 (524. 5
160 (874. 2 330 (677. 5 402 (517. 5
170 (864. 2 335 (669. 5 404 (509. 5
180 (855. 2 340 (661. 5 406 (501. 5
190 (845. 2 345 (653. 5 408 (492. 5
200 (835. 2 350 (644 5
210 (825. 2 355 (635 5
220 (815. 2 360 (625 5
230 (804. 2 365 (615 5
240 (793. 2
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Sheet 1.00
Uncert.
in
T v v | T
K cm3/mol cm3/mol| K

500

505

510
280 115.4 0.2 515
290 116.3 0.2 520
300 117.3 0.2 525
310 118.3 0.2 530
320 119.3 0.2 535
330  120.3 0.2 540
340 (121.4) 0.2 545
350 (l122.5 0.2 550
360 (123.6 0.2 555
370 (124.8 0.2 560
380 126.0 0.2 565
390 (127.2 0.2 570
400 128.4 0.2 575
410 129.7 0.2 580
420 (131.1 0.2 585
430 132.5 0.2 590
440 133.9 0.2 595
450  (135.4) 0.2 600
460 (137. 0.5 605
470 139. 0.5 610
480 140. 0.5 615
490 (l42. 0.5

data.

PERKIN,W.H.,
PERKIN,W.H.,
KIPPING,E.S., HALL,H.,
SPILKER,A., DEMBROVSKY,A
STOBBE,H., FAERBER,E.,
BROWN,R.L.,

EVANS,E.B.,
BREITENBACH,J.W., BREMER
BRESTON, -, GAUGER,-,
POSDEEVA,A.G., VOLKOV,A.
ENTEL,J., RUOF,C.H., HOW
HOCK,H., ERNST,F.,
ISAGULYANTS,V.I., LYUBOV
MONTFORT, J.P., VIDAL,J.,
NEFEDOV,-, IVASHENKO,-,
SAFARQV,-, et al.,

TRC Thermodynamic Tables
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Orthobaric Liquid Molar Volume of Indene

Units: cm3/mol v. K

Uncert. Uncert.
in in

v v | T v v |

cm3/mol cm3/mol| K  em3/mol cm3/mol]
144 0.5 620 179 1
145 0.5 622 180 1
146 0.5 624 181 1
147. 0.5 626 182 1
148. 0.5 628 183 1
149. 0.5 630 184 1
150. 0.5 632 185 1
151. 0.5 634 186 1
152. 0.5 636 187 1
154. 0.5 638 189 1
155. 1 640 190 1
156. 1 642 191 1
157. 1 644 193 1
159. 1 646 194 1
160. 1 648 195 2
162. 1 650 197 2
163. 1 652 199 2
165. 1 654 200 2
167. 1 656 202 2
168. 1 658 204 2
170. 1 660 206 2
172. 1 662 208 2
174. 1 664 210 2
177. 1 666 212 2
668 215 2

J.Chem.Soc., Vol.65,

J.Chem.Soc., Vol.69,

J.Chem.Soc., Vol.77,

. Chem.Ber., Vol.42,
Chem.Ber., Vol.57,

Ind.Eng.Chem., Vol.17,
J.Inst.Petrol.Technol., Vol.24,

3Gy Chem.Ber., Vol.76,
Am.Gas Assoc.Pr., Vol.28,

G., Zh.Prikl.Khim. (Leningrad), Vol.25,
ARD,H.C., Anal.Chem., Vol.25,
Chem.Ber., Vol.92,

A,T.A., J.Appl.Chem.USSR, Vol.43,
RENON,H. , J.Chim.Phys., Vol.67,
SU Pat.No.:

SU Pat.No.:

, Texas A & M Univ., Loose leaf data sheets extant
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T v
K cm3/mol
670 217
671 219
672 220
673 221
674 223
675 225
676 226
6717 228
678 230
679 232
680 234.
681 236.
682 238
683 241
684 243
685 246.
686 249.
687 253.
688 256.
689 261.
690 266.
691 271.
692 279.
693 288.
694 302.

p.294,
p.1229,

p.748,
406820,
416340,

The following Sources give liquid density or liquid molar volume data for this compound.
Sources used to dérive 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
An asterisk (*) indicates that the Source is not a primary source of experimental data.

Uncert.
in
v

em3/mol

VIVIRORNIRN RN RRNNRNNS NN NN

Those

1894.
1896.

1900.
1909..

==

1924.
1925.

1938.
1943.
1946.
1952.
1953.
1959.
1970.
1970.
1974.
1974.
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50 93029

Sheet 1.01

CgHyg Indane (2,3-Dihydroindene)
CAS Reg. No. 496-11-7 Mol. Wt. 118.18

Orthobaric Liquid Density and Molar Volume
In(d/dg) = -1n(V/V.) = Njq + Npg2 + N33 + Nygt
where d is the den31ty, d. the critical density, V the molar volume, V. the critical molar volume

and q = (1-T/T, y1/3, 1 being the temperature and T. the critical temperature in kelvins.

Critical Temperature Te = 684.9 K (tc = 411.75 °C)

Critical Pressure Pc = 3950 kPa (pe = 38.98 atm)

Critical Density d. = 309 kg/m3 (Vo = 382.46 cm3/mol)

Critical Compression Factor Z, = 0.265

N1 = 1.79205 N, B -0.66664 N3 = 0.00000 Ny = 0.22998

Density at 298.15 K (25 °C) dpg=  959.55 kg/m3 (Vog= 123.16 cm3/mol)

Normal Boiling Point T, = 451.01 K (t, = 177.86 °C)

Normal Melting Point T, = 222K (tg = -5 °C)

Data at Specified Temperatures
t/eoC =51 25 100 177.86 200 300 411.75
T/K 222.15 298.15 373.15 451.01 473.15 573.15 684.90
kg/m3) (1021.36) 959.55 (895.97) (824.80) (B03.01) (688.17) (309.00)
(d(d?/dT)/(kg/m3 K) (-0.80) -0.83 (~0.87) (-0.96) (-1.00) (~1.36) -00
v/(cm3/mol) (115.71) 123.16 (131.90) (143.28) (147.17) (171.73) (3B2.46)
(dv/dT)/(em3/mol K) (0.09) 0.11 (0.13) (0.17) (0.18) (0.34) ®
Data Quality (B) B (B) (8) (8) (8) (8)
Uncertainty in d (kg/m3) (2) 2 (2) (2) (2) (5) (5)
Uncertainty in V¥ (cm3/mol) (0.2) 0.2 (0.2) (0.2) (0.5) (1) (5)
Orthobaric Liquid Density of Indane
Units: kg/m3 v. °C
Uncert. Uncert. Uncert. Uncert.
in in in in
t d d | ¢t d d | ¢t d d | ¢t d d

-50 (1021 2 200 (BO3. 2 320 (660. 5 310 (567. 5
-40 (1013. 2 205 (798. 2 322 (656. 5 371 (565. b)
-30 (1004. 2 210 (793. 2 324 (653, 5 372 (563, 5
-20  99%6. 2 215 (788. 2 326 (650. 5 373 (560. )
-10 988 2 220 (783. 2 328 (647. ) 374 (558. 5
0 980 2 225 (777 2 330 (644. b) 375 {555. 5
10 972 2 230 (772. 2 332 (641, 5 376 (552. 5
20 964 2 235 (767. 2 334 (637. 5 377 (550. )
30 955 2 240 (761. 2 336 (634, 5 378  (547. S
40 947 2 245 (755. 2 338 (631. ) 379 (545. 5
50 (939 2 250 (750. 2 340 (627 b) 380 (542. 5
60 (930 2 255 (744. 5 342 (624. ) 381 (539. S
70 (922 2 260 (738. 5 344  (620. 5 382 (536. 5
80 (913 2 265 (733. 5 346 (617. ) 383 (533. 5
90 (905 2 270 (727. 5 348 (613. ) 384 (530. 5
100 (896 2 275 (720. 5 350 (609. 5 385 (527. )
110 (887 2 280 (714. 5 352 (605. 5 386 (524. 5
120 (878 2 285 (708. S5 354 (602. 5 387 (521. )
130 (869 2 290 (701. 5 356 (598, ) 388 (518. S
140 (860 2 295 (695, 5 358 (594. ) 389 (514. )
150 (851 2 300 (688. 5 260 (589. 5 390 (511. )
160 (842 2 305 (68l. 5 362 (585. > 391 (507. 5
170 (832 2 310 (674. 5 364 (581. 5 392 (504. S
180 (823 2 315 (667. 5 366 (576. ) 393 (500. 5
190 (813 2 368 (572, ) 394 (496. )
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Sheet 1.01
Orthobaric Liquid Molar Volume of Indane
Units: cm3/mol v. K
Uncert. Uncert. Uncert.
in in in
T v v T v L N

Uncert.
in

v v

K cm3/mol cmd/mol| K cm3/mol cm3/mol| K em3/mol em3/mol| K em3/mol cm3/mol

450 (143.1) 0.2 570 (171. 1 620 (192 1

455 (144, 0.5 572 (171. 1 621 (193 1

460 (145 0.5 574 (172. 1 622 (193 1
230 116.a§ 0.2 465 (146 0.5 576 (173. 1 623 (194 1
240 (117.4 0.2 470 (147 0.5 578 (173. 1 624 (195 1
250 (118.3) 0.2 475 (148. 0.5 580 (174. 1 625 (195 1
260 119.3 0.2 480 (148. 0.5 582 (175. 1 626 (196 1
270  120.3 0.2 485  (149. 0.5 584 (176. 1 627 (196 1
280 121.3 0.2 490 (150. 0.5 586 (176. 1 628 (197 1
290 122.3 0.2 495 (151. 0.5 588 (177. 1 629 (198 1
300 123.4 0.2 500 (152. 0.5 590 (178. 1 630 (198. 1
310 124.4 0.2 505 (153. 0.5 592 (179. 1 631 (199. 2
320 125.5 0.2 510 (155. 0.5 594 (180. 1 632 (200 2
330 2126.7; 0.2 515 (156. 0.5 596 (180. 1 633 (200 2
340 (127.8 0.2 520 (157. 0.5 598 (18l1. 1 634 (201 2 '
350 (129.0 0.2 525 (158. 0.5 600 (182. 1 635 (202 2
398 30E 87 | 3% e To| &6 (18 bo| & (G 7
380 (132.8 0.2 540 (162. 1 606 (185. 1 638 (204 2
390 (134.1 0.2 545 (163. 1 608 (186. 1 639 (205 2
400 (135.5 0.2 550 (165. 1 610 (187 1 640 (206 2
410 (136.9 0.2 555 (166. 1 612 (188 1 641 (207 2
420 (138.4 0.2 560 (167. 1 614 (189 1 642 (207 2
430 (139.9 0.2 565 (169. 1 6l6 (190 1 643 (208 2
440  (141.5 0.2 618 (191 1 644 (209 2

Sources used to derive the coe

ESDU Copyright material. For current status contact ESDU.

1 KRAEMER,G., SPILKER,A., Chem.Ber., Vol.23, p.3281,
2 PERKIN,W.H., J.Chem.Soc., Vol.69, p.1229,
3 BORSCHE,W., POMMER,M., Chem.Ber., Vol.54, p.102,
4 COURTOT,C., DONDELINGER,A., Ann.Chim. (Paris), (10), Vol.4, p.291,
5 EVANS,E.B., J.Inst.Petrol.Technol., Vol.24, p.537,
6 BOORD,C.E., et al., 6th Ann.Rep.,API Hydrocarbon Res.Proj.,0hio State Univ.,
7 FOEHR,E.G., FENSKE,M.R., Ind.Eng.Chem., Vol.4l, p.1956,
8 SCHAAFFS,W., Z.Phys.Chem.(Leipzig), Vol.195, p.136,
9 PLATE,A.F., BELIKOVA,N.A., J.Gen.Chem.USSR, Vol.30, p.3902,
10 TOPTSCHIEV,-, et al., Pet.Chem.USSR, Vol.l1, p-3,
11 MIRONOV,V.A., et al., SU Pat.No.: 263591,
12 GOOD,W.D., J.Chem. Thermodynamics, Vol.3, p.711,
13 MIRONOV,V.A., et al., Bull.Acad.Sci.USSR,Chem.Sci., Vol.20, p.976,
14 VOLKOV,-, FEDOROVA,-, Neftekhimiya, Vol.1l2, p.717,

15 TRC Thermodynamic Tables, - Texas A & M Univ., Loose leaf data sheets extant
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5o 93029

Sheet 1.02a

CgHjg cis-Hexahydroindane (cis-Octahydroindene, cis-Hydrindan)

CAS Reg. No. 4551-51-3 Mol. Wt. 124.23

Orthobaric Liquid Density and Molar Volume
ln(d/d ) = —ln(V/V ) = qu + N2q2 + N3q3 + Naqa

where d is the density, d, the critical density, V the molar volume, V. the critical molar volume
and q = (1-T/T, Y1/3, 1 being the temperature and T. the critical temperature in kelvins.

Critical Temperature To = 663K (te = 389.85 °C)

Critical Pressure Pe = 3350 kPa (pe = 33.06 atm)

Critical Density d. = 286 kg/m? (Vo = 434.37 cm3/mol)

Critical Compression Factor Z_ = 0.264

Ny = 1.79272 N, = -0.67048 N3 = 0.00000 Ny, = 0.23388

Density at 298.15 K (25 °C) djg=  880.33 kg/m3 (Vog=  141.12 cm3/mol)

Normal Boiling Point T, = 441.00 K (tb = 167.85 °C)

Normal Melting Point Th = - tp= - )

Data at Specified Temperatures

t/°C -50 25 100 167.85 200 300 389.85
T/K 223.15 298.15 373.15 441.00 473.15 573.15 663.00
d/(kg/m3) (939.03) 880.33 (818.92) (758.96) (728.12) (611.68) (286.00)
(d(d?/dT)/(kg/m3 K) (-0.77) ~0.80 (-0.85) (-0.93) (-0.99) (-1.43) -
v/(cm3/mol) (132.30) 141.12 (151.70) (163.68) (170.62) (203.10) (434.37)
(dv/dT)/(cm3/mol K) (0.11) 0.13 (0.16) (0.20) (0.23) (0.48) ®
Data Quality (B) A (B) (8) (B) (B) (B)
Uncertainty in d (kgém3) (1) 0.5 (1) (2) (2) (s) (5)
Uncertainty in V (cm?/mol) (0.1) 0.05 (0.2) (0.5) (0.5) (1) (10)

Orthobaric Liquid Density of cis-Hexahydroindane
Units: kg/m> v. °C

Uncert. Uncert. Uncert. Uncert.
in in in in
t d d | t d d | t d d | t d d
°C  kg/m3  kg/m3 | °C  ka/md® kg/m3 | °C  ka/m3  kg/m3 | °C  kag/m3  kg/m3
-50 (939. 1 200 (728. 2 320 (98l. 5 370 (469 5
-40 (931. 1 205 (723. 2 322 (578. 5 371 (465 b)
-30 (924. 1 210 (718. 2 324 (574, 5 372 (462 5
-20 (916. 0.5 215 (713. 2 326 (571. 5 373 (458 5
-10 (908. 0.5 220 (708. 2 328 (567. 5 374 (454 5
0 5900.3 0.5 225 (703. 2 330 (564. 5 375 (450. 5
10 (892. 0.5 230 (697. 2 332 (560. 5 376 (446 5
20 884. 0.5 235 (692. 2 334 (556. 5 377 (442. b)
30 2876.3 0.5 240 (686. 2 336 (553. 5 378 (437, 5
40 (868. 0.5 245 (681. 2 338 (549. 5 379  (432. 5
50 (860. 0.5 250 (675 2 340 (545. 5 380 (427 5
60 (852. 0.5 255 (669. 5 342 (541 5 381 (422. 5
70 (844 0.5 260 (664. 5 344 (537, 5 382 (4l6. 5
80 (836. 1 265 (658. 5 346 (532. 5 383 (410. 5
90 (827. 1 270 (651. 5 348 (528. 5 384 (403. 5
100 (819. 1 275 (645. 5 350 (524. 5 385 (395. 5
110 (810. 1 280 (639. 5 352 (519. 5 386 (386. b)
120 (802. 1 285 (632. 5 354 (514. 5 387 (376. 5
130 (793. 1 290 (626. 5 1 3% (509. 5 388 (363, b)
140 (784. 2 295 (619. 5 358 (504. 5 389 (345. 5
150 (775. 2 300 (612. 5 360 (499. 5
160 (766. 2 305 (604. 5 362 (494, 5
170 (757. 2 310 (597. 5 364 (488. 5
180 (748. 2 315 (589. 5 366 (482. 5
190 (738. 2 368 (475. 5
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93029

Sheet 1.02a
Orthobaric Liquid Molar Volume of cis-Hexahydroindane
Units: cm3/mol v. K
Uncert. Uncert. Uncert. Uncert.
in in in in
T v U | v v} T v L | v v
K cm3/mol cm3/mol| K cm3/mol cm3/mol| K cm3/mol cm3/mol| K  cm3/mol cm3/mol
450 (166. 0.5 570 (202 1 620 (234, 2
455 (167. 0.5 572 (203 1 621 (235. 2
460 (168. 0.5 574 (204 1 622 (236. 2
230 2133.0; 0.1 465 (169. 0.5 576 (204 1 623 {(237. 2
240 134.2 0.1 470 170. 0.5 578 205 1 624 238. 2
250 135.3 0.1 475 171. 0.5 580 206 1 625 239. 2
260 136.5 0.1 480 172. 0.5 582 208 1 626 240. 2
270 137.6 0.1 485 173. 1 584 209 1 627 241, 2
280 (138.8 0.1 490 (175. 1 586 (210 1 628 (243. 2
290 140.09 0.05 495 176. 1 588 211 1 629 244, 2
300 141.35 0.05 500 (177. 1 590 (212. 2 630 (245 2
310 (142.7 0.1 505 (179. 1 592 (213. 2 631 (246 2
320 (l44.0 0.1 510 (180. 1 594 (214. 2 632 (247 2
330 (145.4 0.1 515 (182. 1 596 (216. 2 633 (249 2
340 (146.8 0.1 520 (183. 1 598 (217. 2 634 (250 2 ‘
350 (148.2 0.1 525 (185. 1 600 (218. 2 635 (252 2
360 149.7 0.2 530 186. 1 602 220. 2 636 253 2
370 (151.2 0.2 535 (188. 1 604 (221. 2 637 (254 2
380 (152.8 0.2 540 (190. 1 606 (222. 2 638 (256 2
390 (154.4 0.2 545 (191. 1 608 (224. 2 639 (258 2
400 (156.1 0.2 550 (193. 1 610 (225. 2 640 (259 2
410 157.8 0.2 555 195. 1 612 227. 2 64] 261 2
420 (159.7 0.2 560 (197. 1 614 (229. 2 642 (263 2
430 162.3 0.5 565 (199. 1 616 (230. 2 643 (265 2
440 163. 0.5 618 232 2 644 267 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.

ESDU Copyright material. For current status contact ESDU.

1 VON HUECKEL,W., FRIEDRICH,H., Liebigs Ann.Chem., Vol.451, p.154, 1927.
2 VON HUECKEL,W., SACHS,M., et al., Liebigs Ann.Chem., Vo0l.518, p.155, 1935.
3 ENTEL,J., RUOF,C.H., HOWARD,H.C., Anal.Chem., Vol.25, p.1303, 1953.
4 CAMIN,D.L., ROSSINI,F.D., J.Phys.Chem., Vo0l.59, p.1173, 1955. M
5 MANN,G., Z.Chem., Vol.6, p.l06, 1966.
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bo 93029

Sheet 1.02b
CoH)g trans-Hexahydroindane (trans-Octahydroindene, trans-Hydrindan)

CAS Reg. No. 3296-50-2 Mol. Wt. 124.23

Orthobaric Liquid Density and Molar Volume
In(d/dg) = -1n(V/Vg) = Nig + Npg2 + N3g3 + Nyg4
where d is the den31ty, d, the critical density, V the molar volume, V. the critical molar volume

and q = (1- T/T )l/ be1ng the temperature and T, the critical temperature in kelvins.

Critical Temperature T. = 650 K (te = 376.85 °C)

Critical Pressure pc = 3200 kPa (pe = 31.58 atm)

Critical Density d, = 280 kg/m3 (Vg = 443.68 cm3/mol)

Critical Compression Factor Z, = 0.263

Ni = 1.79910 N, = -0.68006 N3 = 0.00000 N, = 0.24010

Density at 298.15 K (25 °C) dpg=  858.56 kg/m3 (Vyg= 144.70 cm3/mol)

Normal Boiling Point Tp = 434.23 K (t = 161.08 °C)

Normal Melting Point Tn = - t = - )

Data at Specified Temperatures
t/°C =50 25 100 l6l.08 200 300 376.85
T/K 223.15 298.15 373.15 434.23 473.15 573.15 650.00
d/(kg/m3) (917.66) 858.56 (796.62) (742.21) (704.41) (582.84) (2B80.00)
(d(d?/dT)/(kg/m3 K) (-0.78) -0.80 (-0.86) (-0.93) (-1.01) (-1.54) -
V/(cm3/mol) (135.38) 144.70  (155.95) (167.38) (176.36) (213.15) (443.68)
(dv/dT)/(cm3/mol K) (0.11) 0.14 (0.17)  (0.21)  (0.25)  (0.56) ®
Data Quality (B) A (B) (B) (B) (B) (B)
Uncertainty in d (kg/m3) (1) 0.5 (1) (2) (2) (5) (5)
Uncertainty in V (cm3/mol) (0.1) 0.05 (0.2) (0.5) (1) (1) (10)
Orthobaric Liquid Density of trans-Hexahydroindane
Units: kg/m3 v. °C
Uncert. Uncert. Uncert. Uncert.
in in in in
t d d | t d d | t d d | t d d

-50 918. 1 200 704. 2 320 549. 5 370 402. 5
=40 910 1 205 699. 322 546. 5 371 395. 5
=30 902. 1 210 694. 2 324 542. 5 372 388. 5
-20 894. 0.5 215 689. 2 326 538. 5 373 379 5
=10 886. 0.5 220 684. 2 328 534. 5 374 369 5
0 2878.3 0.5 225 678. 2 330 530. 5 375 356. 5
10 871. 0.5 230 673. 2 332 526. 5 . 376 338. 5
20 863. 0.5 235 667. 2 334 522. 5
30 2855.; 0.5 240 661. 2 336 517. b
40 846. 0.5 245 656. 2 338 513. 5
50 838. 0.5 250 650. 2 340 508 5
60 830. 0.5 255 644. b 342 503. b
70 822. 0.5 260 638. 5 344 498. 5
80 814. 1 265 631. b 346 493, 5
90 805. 1 270 625. 5 348 488. 5
100 (797. 1 275 619. 5 350 482. 5
110 788. 1 280 612. 5 352 477. 5
120 779. 1 285 605. b 354 471. 5
130 770. 1 290 598. 5 356 464. 5
140 762. 2 295 590. 5 358 457. 5
150 752. 2 300 583. 5 360 450. 5
160 743. 2 305 575. b 362 442. 5
170 734. 2 310 567. b 364 434, 5
180 724. 2 315 558. 5 366 425. 5
190 714. 2 368 414. 5
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93029

Sheet 1.02b

Orthobaric Liquid Molar Volume of trans-Hexahydroindane

Units: cm3/mol v. K

Uncert. Uncert. Uncert.

—

v

230 2136.23
240 (137.3
250 (138.5
260 (139.8
270 (141.0
280 (142.3
290 (143.61)
300 144.95
310 (146.3
320 (147.7
330 (149.2
340 (150.7
350 (152.2
360 (153.8
370 (155.4
380 (157.1
390 (158.8
400 160.73
410 (162.5
420 (164.
430 (166.
440 (169.

ESDU Copyright material. For current status contact ESDU.

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU
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VIR NN RO O

n
v

in in
v v

T
K cmd/mol cm3/mol| K  cm3/mol cm3/mol| K cm3/mol cmd/mol| K

450 (171. 0.5 570 (211. 1 62
455 (172. 0.5 572 (213. 1 62
460 (173 0.5 574 (214, 1 62
465 (174 0.5 576 (215 1 62
470 (176 0.5 578 (216 2 62
475 (177. 1 580 (217. 2 62
480 (178. 1 582 (218 2 62
485 (179. 1 584 (220 2 62
490 (181. 1 586 (221 2 62
5 495 (182. 1 588 (222 2 62
5 500 (184. 1 590 (224. 2 63
505 (185. 1 592 (225, 2 63
510 (187. 1 594 (227. 2 63
515 (188. 1 296 (228. 2 63
520 (190. 1 598 (230. 2 63
525 (192. 1 600 (232. 2 63
530 (194. 1 602 (233. 2 63
535 (196. 1 604 (235. 2 63
540 (197. 1 606 (237. 2 63
545 (200. 1 608 (239. 2 63
550 (202. 1 610 (241 2 64
555 (204. 1 612 (243 2 64
560 (206. 1 614 (245 2 64
565 (209 1 6l6 (248 2 64
618 (250 2 64

1 ZELINSKY,N.I., TUROWA-POLLAK,M.B., Chem.Ber., Vol.62, p.
2 BARRETT,J.W., LINSTEAD,R.P., J.Chem.Soc., p.
3 VON HUECKEL ,W., SACHS,M. et al., Liebigs Ann.Chem., Vo0l.518, p
4 VON HUECKEL,W., SOWA,H., Chem.Ber., Vol.74,

5 CAMIN,D.L., ROSSINI,F.D., J.Phys.Chem., Vo0l.59, p.
6 MANN,G., Z.Chem., Vol.6, p
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Uncert.
in
v v

em3/mol  em3/mol

0 (253. 2
1 (254. 2
2 (256. 2
3 (257. 2
4 (259 2
5 (260 2
6 (262 2
7 (264, 2
8 (266. 2
9 (267. 2
0 (269 2
1 (271 2
2 (273 2
3 (276 2
4 (278 2 ‘I’
5 (280 2
6 (283 2
7 (286 2
8 (289 2
9 (292 2
0 (296 2
1 (299 5
2 (303 5
3 (308 5
4 (313 5

le62,
1069,
.155,
p.57,
1173,
.106,

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.

1929.
1935.
1935.
1941.
1955. M
1966.
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CyjH14 1,1-Dimethylindane (1,1-Dimethyl-2,3-dihydroindene)

CAS Reg. No. 4912-92-9

Mol. Wt. 146.230

Orthobaric Liquid Density and Molar Volume
In(d/d.) = -1n(V/V.) = Njq + Nog2 + N3g>3 + Nygt

where d is the density, d, the critical density, V the molar volume, V., the critical molar volume
and q = (l—T/TC)1/3, T being the temperature and T, the critical temperature in kelvins.

Sheet 1.20

Critical Temperature To. = 679K (te = 405.85 °C)
Critical Pressure Pc = 2850 kPa (pe = 28.13 atm)
Critical Density d. = 289 kg/m3 (Vo = 506.00 cm3/mol)
Critical Compression Factor Z, = 0.255
N, = 1.85114 N, = -0.71401 N3 = 0.00000 Ny = 0.24216
Density at 298.15 K (25 °C) dyg=  915.49 kg/m3 (Vps= 159.73 cm3/mol)
Normal Boiling Point Ty = 467.18 K (tp = 194.03 °C)
Normal Melting Point Tn = - (tp= - )
Data at Specified Temperatures
t/oC -50 25 100 194.03 200 300 405.85
T/K 223.15 298.15 373.15 467.18 473.15 573.15 679.00
d/(kg/m3) (974.81) 915.49  (853.62) (768.70) (762.86) (649.50) (289.00)
(d(d?/dT)/(kg/m3 K) (-0.78) -0.80 (-0.85) (-0.97) (-D.98) (-1.36) -
v/(cm3/mol) (150.01) 159.73  (171.31) (190.23) (191.69) (225.14) (505.99)
(dv/dT)/(cm3/mol K) (0.12) 0.14 (0.17)  (0.24)  (0.25)  (0.47) o
Data Quality (c) B (c) (c) (c) (c) (C)
Uncertainty in d (kg/m3) (5) 5 (5) (5) (5) (10) (10)
Uncertainty in V (cm?/mol) (1) 0.5 (1) (1) (2) (2) (20)
Orthobaric Liquid Density of 1,1-Dimethylindane
Units: kg/m3 v. °C
Uncert. Uncert. Uncert. Uncert
in in in in
t d d | t d d | t d d | t d d
°C  kg/m® kg/m3 | °C  kg/m3 kg/m3 | °C  kg/m3  kg/m3 | °C  kag/m3  kg/m3
-50 (975. 5 200 (763. 5 320 (621. 10 370 (526. 10
-40 (967. 5 205 (758. 5 322 (618. 10 371 (523, 10
-30 (959. 5 210 (753. 5 324 (615. 10 372 (521. 10
-20 (951. 5 215 (748, 5 326 (612. 10 373 (518. 10
-10 (943. 5 220 (743. 5 328 (608. 10 374 (516. 10
1] 2935.; 5 225 (738. 5 330 (e05. 10 375 (513. 10
10 (928. 5 230 (732. 10 332 (602. 10 376 (510. 10
20 920. 5 235 (727. 10 334 (598. 10 377 (507. 10
30 2911.; 5 240 (722. 10 336 (595. 10 378 (504. 10
40 (903. 5 245 (716. 10 338 (592. 10 379 (501. 10
50 (895. 5 250 (711. 10 340 (588. 10 380 (498. 10
60 (887. 5 255 (705. 10 342 (585, 10 381 {495. 10
70 (879. 5 260 (699. 10 344 (581. 10 382 (492. 10
80 (870. 5 265 (694. 10 346 (577. 10 383 (489. 10
90 (862. 5 270 (688. 10 348 (574. 10 384 (486. 10
100 (854. 5 275 (682. 10 350 (570. 10 385 (482. 10
110 (845. 5 280 (675. 10 352 (566. 10 386 (479. 10
120 (836. 5 285 (669, 10 354 (562. 10 387 (475. 10
130 (828. 5 290 (663. 10 356 (558, 10 388 (471. 10
140 (8B19. 5 295 (656. 10 358 (554. 10 389 (467. 10
150 (810. 5 300 (650. 10 360 (549. 10 390 (463. 10
160 (801. 5 305 (643. 10 362 (545. 10 391 (459, 10
170 (792. 5 310 (636. 10 364 (540. 10 392  (455. 10
180 (782. 5 315 (628. 10 366 (536. 10 393 (450. 10
190 (773. 5 368 (531. 10 394 (446. 10
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Sheet 1.20
Orthobaric Liquid Molar Volume of 1,1-Dimethylindane
Units: cm3/mol v. K
Uncert. Uncert. Uncert. Uncert.
in in in in
T v L v U v U v v
K cm3/mol cm3/mol| K cm3/mol cm3/mol| K cm3/mol cm3/mol| K  em3/mol cm3/mol
450 (186 1 570 (224 2 620 (254 5
455 (187 1 572 (225 2 621 (255 5
460 (189 1 574 (226 2 622 (256 5
230 élSl.g 1 465 (190 1 576 (227 2 623 (257 5
240 (152. 1 470 (191 2 578 (227 2 624 (257 5
250 (153. 0.5 475 (192 2 580 (228 2 625 (258 5
260 (155. 0.5 480 (193 2 582 (229 2 626 (259 5
270 (156. 0.5 485 (195 2 584 (231 2 627 (260 5
280 (157. 0.5 490 (196 2 586 (232 2 628 (261 5
290 (159. 0.5 495 (197 2 588 (233 2 629 (262 5
300 (160. 0.5 500 (199. 2 590 (234, 2 630 (263. 5
310 {l6l. 0.5 505 {200. 2 592 (235. 5 631 (264. 5
320 (1l63. 1 510 (202. 2 594 (236 5 632 (265 >
330 (lé4. 1 515 (203 2 596 (237 5 633 (266. 5
340 (166 1 520 (205 2 598 (238 5 634 (267. 5 ‘
350 (l67. 1 525 (206 2 600 (240 5 635 (268 5
360 (169. 1 530 (208 2 602 (241 5 636 (269 5
370 (171. 1 535 (210 2 604 (242. 5 637 (270. >
380 (172 1 540 (212 2 606 (244, 5 638 (272. 5
390 (174. 1 545 (213 2 608 (245, 5 639 (273 5
400 (176 1 550 (215 2 610 (246 5 640 (274 5
410 (178 1 955 (217 2 612 (248 5 641 (275 5
420 (180 1 560 (219 2 614 (249 5 642 (277. 5
430 (182 1 565 (221 2 616 (251 5 643 (278. 5
440 (184 1 618 (252 5 644  (279. 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 'H' or critical 'C') of their
data. An asterisk (*) indicates that the Source is not a primary source of experimental data.

1 WILT,J.W., SCHNEIDER,C.A., J.0rg.Chem., Vol.26, p.4196, 1966. A
2 DIMITROV,...., et al., Neftekhimiya, Vol.10, p.513, 1970. A
3 GOOD,W.D., J.Chem. Thermodynamics, Vol.3, p.711, 1971. A
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Sheet 2.00

CygHg Naphthalene
CAS Reg. No. 91-20-3 Mol. Wt. 128.17

Orthobaric Liquid Density and Molar Volume
In(d/d.) = -1n(V/V.) = Njq + Npq2 + N3g3 + Nyg4

where d is the densiiy, dC the critical density, V the molar volume, VC the critical molar volume
and q = (l-T/TC)1/3, T being the temperature and T, the critical temperature in kelvins.

Critical Temperature To = 749K (te = 475.85 °C)
Critical Pressure Pc B 4075 kPa (pe = 40.22 atm)
Critical Density do = 321 kg/m3 (Vg = 399.28 cm3/mol)
Critical Compression Factor Z_, = 0.261
Ny = 1.79358 Np = -0.65286 N3 = 0.00000 Ny = 0.21451
Normal Boiling Point Ty, = 491.10 K (ty = 217.95 °C)
Normal Melting Point Th = 353K (tp = 80 °C)
Data at Specified Temperatures
t/ecC 80 100 200 217.95 300 400 475.85
T/K 353.15 373.15 473.15 491.10 573.15 673.15 749.00
d/(kg/m3) 978.93 962.94 878.54  (862.30) (780.96) (649.20) (321.00)
(d(d?/dT)/(kg/mz’ K) -0.79 -0.81 -0.89  (-0.92) (-1.09) (-1.69) -
V/(cm3/mol) 130.93 133.10 145.89  (148.64) (164.12) (197.43) (399.28)
(dv/dT)/(em3/mol K) 0.11 0.11 0.15 (0.16) (0.23) (0.51) o 4]
Data Quality B B B (B) (c) (C) (C)
Uncertainty in d (kg§m3) 1 1 2 (5) (5) (10) (10)
Uncertainty in V (cm”/mol) 0.1 0.1 0.2 (0.5) (1) (2) (10)
Orthobaric Liquid Density of Naphthalene
Units: kg/m3 v. °C
Uncert. Uncert. Uncert. Uncert.
in in in in
t d d | ¢t d d | ¢t d d | t d
°C  kg/m> kg/m> | °C  kg/m3 kg/m3 | °C  kg/m3 kg/m® | °C  kg/m3  kg/m}
300 (781. 5 420 (612. 10 460 (502 10
305 (775. 5 422 (608. 10 461 (498 10
310 (770. 5 424 (604. 10 462 (493 10
80 979 1 315 (764. 5 426 (600. 10 463 (489 10
90 971 1 320 (759. 5 428 (596. 10 464 (484 10
100 963 1 325 (753. 5 430 (591. 10 465 (478 10
110 955 1 330 (747. 5 432 (587. 10 466 (473 10
120 947 1 335 (741. 5 434 (582. 10 467 (467 10
130 938 1 340 (735. 5 436 (577. 10 468 (461 10
140 930 1 345 (729. 5 438 (572. 10 469 (454 10
150 922 1 350 (722 5 440 (567. 10 470 (447 10
160 913 2 355 (716. 5 442  (562. 10 471 (438 10
170 905 2 360 (709. 5 444 (556. 10 472 (429 10
180 896 2 365 (702. 5 446 (551. 10 473 (418 10
150 887 2 370 (695. 5 448 (545, 10 474 (404 10
200 879 2 375 (688. 5 450 (538. 10 | 475 (384.) 10
210 (870 2 380 (68l. 10 452 (532. 10
220 (B60. 5 385 (673, 10 454 (525. 10
230 (851. 5 390 (666. 10 456 (518. 10
240 (842. 5 395 (658. 10 458 (510. 10
250 (832 5 400 (649. 10
260 (822 5 405 (641. 10
270 (812 5 410 (632. 10
280 (802 5 415 (622. 10
290 (792 5
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Uncert.

i
T v

360 131.7
370 132.8
380 133.9
390 135.0
400 136.2
410  137.4
420 138.6
430 139.9
440 141.2
450  142.6
460  144.0
470  145.4
480 Elh?.g
490 (148.
500 (150.
510 (152.
520 (153.
530 (155.
540 (157.
550 (159.
560 (161.
570 (163.
580 (166.
590 (168
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Orthobaric Liquid Molar Volume of Naphthalene

T

Units: cm3/mol v. K

Uncert
in
v v l T v
cm3/mol cm3/mol| K cm3/mol

171. 1 700 214
172. 2 702 216.
174. 2 704 218.
175. 2 706 219.
176. 2 708 221.
178. 2 710 223.
180. 2 712 225.
181. 2 714 (227.
183. 2 716 229.
185. 2 718  (231.
187. 2 720 234
189. 2 722 (236.
191. 2 724 239.
193. 2 726 (242.
196. 2 728 245.
198. 2 730 249.
201. 2 132 253.
204. 2 734 (257.
207. 2 736 262.
211. 2 738 267.

Uncert.

iv |

cm3/mol |

VIV i i VIR

1 ALLUARD,-., Liebigs Ann.Chem., Vol.1l13,
2 VON LOSSEN,W., ZANDER,A., Liebigs Ann.Chem., Vol.225,
3 SCHIFF,R., Liebigs Ann.Chem., Vo0l.223,
4 NASINI,R., BERNHEIMER,O., Gazz.Chim.Ital., Vol.l5,
5 PERKIN,W.H., J.Chem.Soc., Vol.69,
6 SCHEUER,W.O0., Z.Phys.Chem.Stoechiom.Verwandtsch., Vol.72,
7 BLOCK,-., Z.Phys.Chem.Stoechiom.Verwandtsch., Vol.78,
8 .KURNAKOV,I., KROTKOV,D., et al., J.Russ.Phys-Chem.Soc., Vol.47,
9 VON AUWERS,K., Chem.Ber., Vol.54,
10 VON STEIGER,A.L., Chem.Ber., Vol.55,
11 KROLLPFEIFFER,F., Chem.Ber., Vol.56,
12 KURNAKOV,N.S., Z.Anorg.Allg.Chem., Vol.135,
13 BURRIEL-MARTI,F., Bull.Soc.Chim.Belg., Vol.39,
14 BURRIEL-MARTI,F., An.R.Soc.Esp.Fis.Quim., Vol.29,
15 BERNOULLI,A.L., VEILLON,E.A., Helv.Chim.Acta, Vol.l5,
16 HUECKEL,W., DATOV,J., SIMMERSBACH,E., Z.Phys.Chem.,Abt A, Vo0l.186,
17 MAIR,B.J., STREIFF,A.J., J.Res.Nat.Bur.Stand., Vol.24,
18 SCHROEER,E.Z., Z.Phys.Chem.B, Vol.49,
19 DEFFET,L., VLERICK,G., Bull.Soc.Chim.Belg., Vol.51,
20 SUCHAREVY,-., Izv.Akad.Kazachsk.SSR Ser.Chim., No.5,
21 YARSEV,-., YAKOVLEV,-.,Sbornik Trudov Kuibysevsk.Ind.Inst., No.5,
22 LE FEVRE,R.J.W., WILLIAMS,A.J., J.Chem.Soc.,
23 GUREVICH,B.S., BEDNOV,V.M., Russ.J.Phys.Chem., Vol.46,
24 SHINSAKA,K., GEE,N., FREEMAN,G.R., J.Chem. Thermodynamics, Vol.17,

25 TRC Thermodynamic Tables,
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T v
K cm3/mol
740 274
741 278.
742 282
743 286
744 291
745 298
746 305
747 315
748 330
749 399

p.287,
p.1671,
p-1532,
p-1111,

Texas A & M Univ., Loose leaf data sheets extant

Uncert.
in
v

cm3 /mol

i

bt it
oocoown

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.

1860.
1884.
1884.
1885.
1896.
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1922.
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