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ESDU DATA ITEM No.87028 

ESDU DATA ITEMS 

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 all 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and unpublished, and invariably supported by original work of ESDU staff engineers or consultants.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 
Mr C.F.Beaton - Independent 

Members 
Dr D.Ambroset 
Dr E.Brunner* 
Dr M.W.Chase* 
Dr J.R.Downey* 
Dr G.Hobson 
Dr A. E. H ump hreys 
Dr D.T.Jamieson 
Mr S.R.Knight 
Dr M.Schoenberg* 
Dr H.J.White, Jr* 

- Independent 
- BASF AG, Ludwigshafen, West Germany 
- National Bureau of Standards, Gaithersburgh, USA 
- Dow Chemical, Midland, USA 
- Imperial Chemical Industries plc, Petrochemicals and Plastics Division 
- British Gas plc 
- National Engineering Laboratory 
- Stone & Webster Engineering Ltd 
- Hoechst AG, Frankfurt, West Germany 
- National Bureau of Standards, Washington D.C., USA. 

The technical work involved in the assessment of the available information and the construction and subsequent 
development of the Data Item was undertaken for ESDU by 

. 

Dr D.Ambrose - Independent. 

The person with overall responsibility for the work in this subject area is Mr G.H.Walter, Head of Heat Transfer, Internal 
Flow and Physical Data. 

KEEPING UP TO DATE 
\ 

We are constantly striving to develop new work and review data already issued. Any comments arising out of your use of 
our data, or any suggestions for new topics or information that might lead to improvements, will help us to provide a 
better service. 

Whenever Items are revised, subscribers to the service automatically receive the material required to up-date the 
appropriate Volumes. If you are in any doubt whether your ESDU holding is up to date, please contact us. 
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(Continued on inside back cover) 

*Corresponding Member 
tEmeritus Member 
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87028 
MELTING POINTS, BOILING POINTS AND CRITICAL PROPERTIES 

1. INTRODUCTION 

T h i s D a t a  I t e m i s a  c o l l e c t e d l i s t o f m e l t i n g p o i n t s ,  normal b o i l i n g  p o i n t s ,  c r i t i c a l  p r o p e r t i e s  

and a c e n t r i c  f a c t o r s .  The source o f  t h e  va lues  i s  t h e  Data I t em l i s t e d  a g a i n s t  each compound. 

The f i r s t  two d i g i t s  o f  t he  Data I t e m  number i n d i c a t e  t h e  year o f  i ssue ,  and t h e  va lues  a re  

those s e l e c t e d  as t h e  most r e l i a b l e  a t  t h a t  date.  

A l l  molecules breakdown i f  t h e  temperature i s  r a i s e d  s u f f i c i e n t l y ,  and f o r  some compounds 

t h e  temperature o f  breakdown may be l e s s  than  t h e  c r i t i c a l  temperature.  Consequent 

decomposi t ion may make t h e  c r i t i c a l  p r o p e r t i e s  unmeasurable. This i s  t r u e  for some s imp le  

r e a c t i v e  compounds, such as fo rm ic  a c i d  and acetaldehyde, and fo rmany compounds c o n t a i n i n g  -OH 

groups, but for most compounds c o n t a i n i n g  up t o  5 carbon atoms good measurements a re  poss ib le .  

A l i p h a t i c  molecules c o n t a i n i n g  more carbon atoms ( t h e  number depending on t h e  chemical  type)  

a r e  l i a b l e  t o  decomposi t ion s u f f i c i e n t  t o  h i n d e r  and, as t h e  carbon number inc reases ,  t o  

p reven t  measurement o f  t h e  c r i t i c a l  p r o p e r t i e s .  Most u n s u b s t i t u t e d  aromat ic  compounds and 

those w i th  a l k y l  s u b s t i t u e n t s  o n l y  a r e  r e l a t i v e l y  s t a b l e  a t  t h e i r  c r i t i c a l  temperatures,  

but a romat ics  with o the r  t ypes  o f  s u b s t i t u e n t  a r e  o f t e n  uns tab le  a t  e leva ted  temperatures.  

Values o f  t h e  c r i t i c a l  p r o p e r t i e s  o f  t h e  h i g h e r  carbon numbers o f  a l l  s e r i e s  and o f  many 

aromat ics  w i t h  s u b s t i t u e n t s  o t h e r  t h a n  a l k y l  groups can on ly  be ob ta ined  by  e m p i r i c a l  

c o r r e l a t i o n s  and must  be  c o n s i d e r e d  a s  c o r r e l a t i n g  p a r a m e t e r s ,  n o t  e x p e r i m e n t a l l y  

determined q u a n t i t i e s .  

For hydrocarbons t h e  c r i t i c a l  molar volume and, c a l c u l a t e d  from t h e  c r i t i c a l  molar volume, 

t h e  c r i t i c a l  d e n s i t y  and c r i t i c a l  compression f a c t o r  a r e  a l s o  g iven.  For C1 t o  C18 alkanes 

and C2 t o  C16 a lkenes t h e  c r i t i c a l  molar volumes a r e  f rom Data I tems 87010 and 87017; f o r  

o the r  hydrocarbons va lues  have been es t ima ted  by t h e  method descr ibed i n  Appendix A. 

The r e l a t i o n  between c r i t i c a l  d e n s i t y  and c r i t i c a l  molar volume i s  

dc = M/Vc, (1) 

Zc = p,Vc/RTc. (2 )  

and t h e  c r i t i c a l  compression f a c t o r  i s  g i ven  by 

As a genera l  r u l e  f o r  t h e  avoidance o f  error, i t  i s  recommended t h a t  t h e  q u a n t i t i e s  i n  equat ions  

be expressed i n  t h e  coherent SI u n i t s  and n o t  i n  t h e i r  m u l t i p l e s  or submu l t i p les ,  i . e .  mass 

i n  kg, volume i n  m’ and pressure  i n  Pa. 

t h i s  I t e m  cance l  o u t  i n  Equat ion  ( 2 ) .  

However, t h e  m u l t i p l i e r s  o f  t h e  un i t s  t a b u l a t e d  i n  

1 
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87028 
2. NOTATION 

dC 

M 

PC 

R 

Tb 

TC 

Tm 

"C 

zC 

critical density 

molar mass 

critical pressure 

gas constant, 8.314 510 J m o l - l  K - l  

normal boiling point (at 101.325 kPa), IPTS-68 

critical temperature, IPTS-68 

freezing, melting point, IPTS-68 

critical molar volume 

critical compression factor 

kg m-3 

g mo1-l 

MPa 

K 

K 

K 

1 cm3 mal- 

a 
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87028 
Name 

Acetamide 
Acetanilide 
Acetic acid 
Acetic anhydride 

Acetone 
Acetonitrile 
Acetylene 
Acrylic acid 

Acrylonitrile 
Adipic acid 
Adiponitrile 
Allylacetonitrile 

Allylamine 
Allyl ethyl ether 
Allyl propyl ether 
Allyl isopropyl ether 

4-Amino-2,6-lutidine 
2- ( Aminoethyl ) ethanolamine 
1-Aminopropan-2-01 
3-Aminopropan-1-01 

Angelic acid 
Angelonitrile 
Aniiine 
o-Anisidine 

Anisole 
Azelaic acid 
Azetidine 
Aziridine 

Azobenzene 
Benzene 
Benzenethiol 
Benzonitrile 

Benzylamine 
2-2'-Biphenol 
Bromochlorodifluoromethane 
1-Bromo-1-chloroethane 

1-8romo-2-chloroethane 
Bromochloromethane 
2-Bromo-4,6-dichlorophenol 
Bromethane 

Bromoform 
Bromethane 
3-Bromopyridine 
Brmtrichloromethane 

3-Bromo-2,4,6-trichlorophenol 
Bromtrifluoromethane 
Buta-1,Z-diene 
Buta-1 ,3-diene 

M T, Tb Tc pc dc Vc Zc Omega Item 

9 K  K K MPa kg No. - - 
mol m3 mol 

59.07 355. 495.16 750. 8.500 
135.17 387. 576.00 825. 4.700 
60.05 290. 391.04 592.71 5.786 
102.09 200. 411.79 610. 4.200 

0.589 79030 
0.651 78011 
0.459 80029 
0.433 80029 

58.08 178. 329.22 508.10 4.696 0.307 75025 
41.05 227. 354.80 545.5 4.550 0.313 80001 
26.04 192.35 188.45 308.32 6.139 236 110 0.264 0.192 86001 
72.06 287. 414.41 615. 5.550 0.531 80029 

53.06 190. 351.68 540. 3.500 
146.14 426. 606.47 795. 3.175 
108.14 310. 579.16 790. 2.700 
81.12 217. 415.53 610. 3.300 

57.10 180. 331.15 515. 5.000 
86.13 340.8 510. 3.350 
100.16 363.6 532. 2.950 
100.16 352.6 519. 3.050 

122.17 459. 519.15 749. 4.000 
104.15 302. 516.95 734. 5.100 
75.11 275. 433.05 623. 5.200 
75.11 285. 457.95 659. 5.500 

100.12 319. 458.15 668. 4.600 
81.12 215. 413.48 610. 3.250 
93.13 267. 457.19 699. 5.400 
123.15 278. 493.66 728. 5.850 

108.14 236. 426.75 645.60 4.250 
188.22 380. 633.36 810. 2.350 
57.10 333.25 546. 8.650 
43.07 328.55 524. 9.950 

0.225 80001 
1.102 80029 
0.680 80001 
0.383 80001 

0.289 76025 
0.286 76024 
0.352 76024 
0.340 76024 

0.544 77019 
0.739 79030 
0.669 79030 
0.690 79030 

0.543 80029 
0.356 80001 
0.390 78011 
0.586 78011 

0.348 76024 
1.148 80029 
0.275 77019 
0.432 77019 

182.22 343. 566.14 830. 4.100 0.476 78011 
78.11 278.68 353.24 562.16 4.898 298 262 0.275 0.209 86012 
110.17 258.26 442.32 685. 4.600 0.284 78034 
103.12 260. 463.81 699.4 4.215 0.361 78011 

107.15 216. 457.79 686. 4.800 
186.21 382. 597.28 845. 4.300 
165.36 113. 269.14 426.9 4.254 
143.41 193. 355.78 567. 5.604 

143.41 256. 379.15 605. 5.494 
129.38 186. 341.21 558. 6.399 
241.90 341. 542.94 800. 4.100 
108.97 154. 311.52 503.85 6.230 

252.73 281. 422.13 685. 5.648 
94.94 180. 276.72 464. 6.610 
158.00 446.74 699. 5.050 
198.27 267. 377.86 603. 4.650 

0.437 78011 
0.682 81042 
0.180 75010 
0.247 76006 

0.236 76006 
0.211 75010 
0.450 81042 
0.251 76006 

0.230 75010 
0.137 75010 
0.277 77019 
0.188 75010 

580.15 845. 3.700 0.461 81042 276.34 
148.91 105. 215.42 340.14 3.965 0.173 75010 
54.09 137. 284.05 452.15 4.523 245 220 0.265 0.187 86001 
54.09 164. 268.76 425.17 4.277 245 220 0.267 0.190 86001 

c466 
C4H6 

3 
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87028 
Name 

Buta-l,3-diyne 
Butane 
iso8utane 
Butane-1-thiol 

Butane-2-thiol 
But an- 1-01 
Butan-2-01 
Butanone 

But-1-ene 
cis-But-2-ene 
iso8utene 
trans-8ut-2-ene 

But-1-en-3-yne 
Butyl acetate 
iso8utyl acetate 
sec-Butyl acetate 

tert-Butyl acetate 
Butyl acetonate 
Butyl acrylate 
iso8utylacrylate 

Butylamine 
iso8utylamine 
sec-Butylamine 
tert-But ylamine 

2-Butylaminoethanol 
Butylbenzene 
isoButylbenzene 
sec-Butylbenzene 

tert-Butylbenzene 
Butyl butyrate 
iso8utyl butyrate 
isoButyl isobutyrate 

4-tert-Butyl-o-cresol(-OH at 1) 
Z-tert-Butyl-p-cresol(-OH at 1) 
Butylcyclohexane 
isoButylcyclohexane 

sec-Butylcyclohexane 
tert-But y lcyclohexane 
Butylcyclopentane 
5-Butyldodecane 

N-Butylethylamine 
N-sec-Butylethylamine 
Butyl ethyl ether 
tert-Butyl ethyl ether 

4-tert-Butyl-2-ethylphenol 
2-tert-8utyl-4-ethylphenol 
Butyl ethyl sulphide 
iso8utyl ethyl. sulphide 

50.06 282.46 453.15 5.200 277 180 0.249 0.204 86001 
58.12 134.66 272.65 425.25 3.791 229 254 0.272 0.199 84022 
58.12 113. 261.42 407.85 3.634 227 256 0.274 0.184 84022 
90.18 157.46 371.61 568. 3.875 0.276 78034 

90.18 133.01 358.13 551. 3.850 
74.12 184.51 390.88 563.05 4.423 
74.12 158. 372.66 536.01 4.179 
72.11 187. 352.73 536.78 4.207 

0.250 78034 
0.590 74023 
0.575 74023 
0.322 75025 

56.11 87.8 266.90 419.95 4.043 236 238 0.276 0.190 85008 
56.11 134. 276.86 435.58 4.243 242 232 0.272 0.201 85008 
56.11 133. 266.24 417.90 4.000 238 236 0.272 0.194 85008 
56.11 168. 274.02 428.63 3.984 239 235 0.263 0.203 85008 

52.08 278.74 443.15 5.200 260 200 0.283 0.233 86001 
116.16 195. 399.12 576. 3.050 0.428 80019 
116.16 175. 389.95 564. 3.000 0.411 80019 
116.16 385.15 560. 3.125 0.403 80019 

116.16 369.15 550. 3.575 
160.21 458.46 620. 2.05 
128.17 209. 420.55 600. 2.90 
128.17 405.15 581. 2.90 

73.14 224. 349.46 530. 3.981 
73.14 188. 340.64 519. 4.073 
73.14 185. 336.15 511. 3.970 
73.14 206. 317.18 483.9 3.850 

0.347 80019 
0.609 81003 
0.463 81003 
0.438 81003 

0.311 76025 
0.300 76025 
0.300 76025 
0.275 76025 

117.19 271. 471.87 664. 5.00 0.789 79030 
134.22 185. 456.46 660.53 2.887 278 482 0.254 0.393 86012 
134.22 222. 445.94 648.15 2.827 283 474 0.249 0.364 86012 
134.22 198. 446.49 650.15 2.906 283 474 0.255 0.367 86012 

134.22 215. 442.30 645.15 2.911 289 465 0.252 0.360 86012 
144.21 181. 438.15 614. 2.50 0.490 80019 
144.21 430.03 603. 2.45 0.477 80019 
144.21 192. 421.75 594. 2.45 0.454 80019 

164.25 300. 523.87 726. 2.75 0.593 81025 
164.25 328. 515.56 721. 2.90 0.567 81025 
140.27 198. 454.13 648. 2.50 266 527 0.245 0.398 82016 
140.27 444.50 638. 2.50 270 519 0.245 0.370 82016 

140.27 452.52 648. 2.50 270 519 0.241 0.381 82016 
140.27 444.77 641. 2.500 275 510 0.239 0.351 82016 
126.24 165. 429.78 621. 2.70 261 483 0.253 0.372 82016 
226.44 226. 543.31 705.15 1.483 248 914 0.231 0.703 85002 

101.19 195. 381.15 554. 2.824 
101.19 169. 371.29 543. 2.900 
102.18 170. 365.43 531. 2.930 
102.18 179. 346.2 512. 3.149 

178.27 531.35 730. 2.55 
178.27 296. 527.03 728. 2.70 
118.24 178. 417.41 609. 3.001 
118.24 407.39 597. 3.00 

0.363 76025 
0.346 76025 
0.380 76024 
0.331 76024 

0.608 81025 
0.604 81025 
0.371 78034 
0.352 78034 

0 

0 

0 

0 
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87028 
Name 

sec-Butyl ethyl sulphide 
tert-Butyl ethyl sulphide 
Butyl formate 
isoButyl formate 

sec-Butyl formate 
tert-Butyl formate 
Butyl methacrylate 
iso8utyl methacrylate 

N-Butylmethylamine 
Butyl methyl ether 
tert-Butyl methyl ether 
Butyl methyl sulphide 

isoButyl methyl sulphide 
tert-8utyl methyl sulphide 
4-isoButylpheno1 
2-sec-But ylphenol 

4-sec-Butylphenol 
2-tert-Butylphenol 
4-tert-Butylphenol 
Butyl propionate 

isoButyl propionate 
isoButyl isovalerate 
4-tert-Butyl-2,3-xylenol 
6-tert-Butyl-2,4-xylenol 

4-tert-Butyl-2,5-xylenol 
4-tert-B,utyl-2,6-xylenol 
6-tert-Butyl-3,4-xylenol 
But-1-yne 

But-2-yne 
Butyric acid 
isoButyric acid 
Butyric anhydride 

Butyronitrile 
isoButyronitrile 
Carbon tetrachloride 
Carbon tetrafluoride 

Carvacrol 
Chloroacetic acid 
Chloroacetic anhydride 
2-Chloroaniline 

3-Chloroaniline 
4-Chloroaniline 
1-Chloro-1,l-difluoroethane 
Chloro-1,l-difluoroethylene 

Chlorodifluoromethane 
Chloroethane 
1-Chloro-2-fluoroethane 
Chloroform 

M T, Tb Tc pc d, V, Zc Cinega Item 

9 K  K K MPa kg cm3 No. _ _  - 
mol m3 mol 

118.24 406.81 599. 3.075 
118.24 184. 393.56 583. 3.000 
102.13 181. 379.25 565. 3.700 
102.13 177. 371.22 554. 3.600 

102.13 366.58 545. 3.575 
102.13 355.95 540. 3.950 
142.20 433.15 610. 2.575 
142.20 428.09 605. 2.60 

87.16 198. 364.25 539. 3.319 
88.15 158. 343.31 512.78 3.371 
88.15 165. 328.30 497.10 3.430 
104.21 175.3 396.58 591. 3.375 

104.21 151. 385.65 578. 3.350 
104.21 190.84 372.05 566. 3.450 
150.22 325. 510.13 720. 3.500 
150.22 289. 500.89 715. 3.475 

150.22 289. 514.12 725. 3.500 
150.22 268. 497.40 715. 3.450 
150.22 373. 513.04 730. 3.300 
130.19 185. 419.75 595. 2.750 

130.19 202. 409.95 583. 2.800 
158.24 442.65 610. 2.150 
178.27 529.30 729. 2.600 
178.27 295. 520.83 724. 2.800 

0.341 78034 
0.306 78034 
0.359 80019 
0.342 80019 

0.355 80019 
0.307 80019 
0.477 81003 
0.463 81003 

0.347 76025 
0.317 76024 
0.267 76024 
0.325 78034 

0.299 78034 
0.252 78034 
0.603 81025 
0.539 81025 

0.609 81025 
0.501 81025 
0.534 81025 
0.473 80019 

0.464 BOO19 
0.511 81003 
0.603 81025 
0.584 81025 

178.27 345. 545.73 737. 2.200 0.637 81025 
178.27 355. 524.97 726. 2.700 0.596 81025 
178.27 319. 533.43 731. 2.500 0.614 81025 
54.09 147. 281.20 443.15 4.947 245 220 0.296 0.247 86001 

54.09 241. 300.11 473.15 4.874 245 220 0.273 0.241 86001 
88.11 268.15 436.87 631. 4.800 0.612 80029 
88.11 226. 427.06 620. 4.850 0.588 80029 
158.20 198. 471.15 650. 2.600 0.598 80029 

69.11 161. 390.75 581. 3.600 
69.11 202. 376.65 562. 4.050 
153.82 250. 349.84 556.40 4.548 
88.00 90. 145.10 227.50 3.742 

150.22 274. 510.59 725. 3.400 
94.50 334. 462.29 680. 5.650 
170.98 318. 502.64 710. 3.600 
127.57 259. 481.97 730. 4.600 

127.57 263. 501.69 753. 5.000 
127.57 344. 505.75 756. 4.450 
100.50 142. 262.93 409.60 4.218 
98.48 135. 254.55 400.50 4.465 

86.47 127. 232.33 369.30 4.980 
64.51 137. 285.36 460.40 5.240 
82.51 197. 326.15 515. 4.800 
119.38 210. 334.33 536.40 5.345 

0.361 80001 
0.391 80001 
0.191 75010 
0.176 75010 

0.558 81025 
0.579 80029 
0.613 80029 
0.373 78011 

0.443 78011 
0.417 78011 
0.236 76004 
0.220 76004 

0.220 75010 
0.189 76004 
0.230 76004 
0.212 75010 
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87028 
Name 

Chloromethane 
Chloropenta fluoroethane 
2-Chlorophenol 
3-Chlorophenol 

4-Chlorophenol 
2-Chloropyridine 
Chloro-l,l,Z,Z-tetrafluoroethane 
Chlorotr i f luoroethylene 

Chlorotrif luoromethane 
2,4,6-Collidine 
m-Cresol 
o-Cresol 

p-Cresol 
Crotonic ac id  
isoCrotonic ac id  
Cumene 

pseudoCumene 
4-Cumidine 
isocyanobenzene 
Cyclobutane 

Cyclobutene 
Cycloheptave 
Cycloheptatriene 
Cyclohexa-l,3-diene 

Cyclohexane 
Cyclohexanethiol 
Cyclohexanethione 
C yclohexene 

Cyclo-octane 
Cyclo-octatetraene 
Cyclopenta-1 ,3-diene 
Cyclopentane 

Cyclopentanethiol 
Cyclopentanethione 
Cyclopentene 
1-Cyclopentyl-1-thiaethane 

Cyclopropane 
rn-Cymene , 
o-Cymene 
p-Cymene 

cis-oecahydronaphthalene 
trans-Oecahydronaphthalene 
Decane 
Decan-1-01 

Oec-1-ene 
Decylamine 
Oecylbenzene 
Decylcyclohexane 

Formula 

CH$1 
C2ClF5 
CgHgC10 
CgHgC10 

CgHgC10 
CgHqClN 
C2HClF4 
C2ClF-j 

CClFj 

C8H11N 
C7H8O 
C7H80 

C7H80 
C4H602 
C4H602 
C9H12 

C9H12 
C9H13N 
C7H5N 
C4H8 

C4H6 
C7H14 

C6H8 

C6H12 
C6H12S 
C6H10S 
C6H10 

C8H16 

C5H6 
C5H10 

C5H10S 

C7H8 

C8H8 

C5H8S 
C5H8 
C7H14S 

C3H6 
C10H14 
C10H14 
C10H14 

C10H18 
C10H18 
C10H22 
C10H220 

ClOH20 
C10H23N 
C16H26 
C16H32 

50.49 175. 249.00 416.27 6.680 
154.47 174. 234.01 353.10 3.150 
128.56 282. 447.53 675. 5.000 
128.56 306. 487.00 720. 4.750 

128.56 316. 493.11 730. 4.750 
113.55 443.58 694. 5.200 
136.48 156. 263.00 399.85 3.716 
116.47 118. 244.79 379. 3.960 

104.46 92. 191.72 302.29 3.911 
121.18 229. 443.55 645. 3.200 
108.14 285. 464.19 705.75 4.560 
108.14 304. 475.43 697.55 5.005 

0.155 75010 
0.251 76004 
0.435 81042 
0.497 81042 

0.490 81042 
0.287 77019 
0.283 76004 
0.237 76004 

0.173 75010 
0.413 77019 
0.451 81025 
0.436 81025 

108.14 308. 475.14 704.55 5.150 0.509 81025 
86.09 345. 459.25 670. 5.350 0.602 80029 
86.09 288. 446.00 630. 5.100 0.588 80029 

120.19 177. 425.56 631.13 3.209 287 419 0.256 0.326 86012 

120.19 229. 442.53 649.17 3.232 287 419 0.251 0.377 86012 
135.21 498.15 718. 3.350 0.474 78011 
103.12 438.74 660. 4.100 0.361 78011 
56.11 182. 285.63 462. 5.000 257 218 0.284 0.169 82016 

54.09 275.77 450. 5.150 266 203 0.279 0.150 82016 
98.19 265. 391.95 604.3 3.813 279 352 0.267 0.239 82016 
92.14 198. 388.99 608. 4.300 301 307 0.261 0.230 82016 
80.13 353.49 559. 4.450 289 277 0.265 0.200 82016 

84.16 280. 353.88 553.5 4.075 274 307 0.272 0.210 82016 
116.22 431.98 664. 3.850 0.252 78034 
114.21 465.00 710. 3.600 0.254 78034 
82.15 170. 356.09 560.5 4.250 281 292 0.266 0.200 82016 

112.21 288. 424.31 647.2 3.557 283 396 0.262 0.252 82016 
104.15 268. 414.28 642. 4.175 310 336 0.263 0.248 82016 
66.10 313.83 500. 4.700 284 233 0.263 0.195 82016 
70.13 179. 322.40 511.7 4.510 267 263 0.278 0.195 82016 

102.19 155.39 405.33 629. 4.275 0.253 78034 
100.18 447.09 685. 4.000 0.278 78034 
68.12 138. 317.39 506. 4.600 275 248 0.271 0.186 82016 

130.25 429.41 652. 3.750 0.289 78034 

42.08 146. 240.31 398.3 5.579 257 164 0.275 0.129 82016 
134.22 209. 448.33 648.15 2.894 283 474 0.255 0.396 86012 
134.22 201. 451.51 656.15 2.982 283 474 0.259 0.386 86012 
134.22 205. 450.30 651.15 2.854 283 474 0.250 0.391 86012 

138.25 230. 468.97 702.3 3.200 285 485 0.266 0.285 82016 
138.25 243. 460.46 687.1 3.100 285 485 0.263 0.289 82016 
142.28 243. 447.30 617.65 2.103 241 591 0.242 0.489 85002 
158.28 280. 504.26 687. 2.400 0.644 74023 

140.27 207. 443.75 616.15 2.160 246 571 0.241 0.471 85016 
157.30 290. 495.99 677. 2.152 0.567 76025 
218.38 259. 571.11 756.15 1.715 269 813 0.222 0.646 86027 
224.43 271. 570.80 749. 1.600 262 858 0.220 0.665 82016 
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87028 
0 

0 

0 

0 

Name 

Decylcyclopentane 
Decyl methyl ether 
Diallylamine 
Diallyl disulphide 

Diallyl sulphide 
1,4Diaminobutane 
4,4'-Diaminodiphenylmethane 
1,ZDiaminoethane 

Di-( 2-aminoethyl )amine 
1,6Diaminohexane 
1,5Diaminopentane 
1,ZDiaminopropane 

1,3Diaminopropane 
2,4-Diaminotoluene 
Dibenzofuran 
Dibenzylamine 

1,2-Dibromochlorotrifluoroethane 
1,ZDibromo-1,l-dichloroethane 
Dibromodi fluoromethane 
1,l-Dibromoethane 

1,2-Dibromoethane 
cis-l,ZDibromoethylene 
trans-1,2-Dibromoethylene 
Dibromomethane 

1,2-Dibromotetrafluoroethane 
Dibutylamine 
Dibutylaminoethanol 
Diisobutylamine 

4,6-Di-tert-butyl-o-cresol( -OH at 1) 
4,6Di-tert-butyl-m-cresol( -OH at 1) 
2,6-Di-tert-butyl-p-cresol( -OH at 1) 
Dibutyl ether 

Diisobutyl ether 
Di-sec-butyl ether 
Di-tert-butyl ether 
4,6-Di-tert-butyl-2-ethylphenol 

4,6-Di-tert-butyl-3-ethylphenol 
2,6-Di-tert-butyl-4-ethylphenol 
2,4-Di-tert-butylphenol 
2,6-Di-tert-butylphenol 

Dibutyl sulphide 
Di-sec-butyl sulphide 
Dichloroacetic acid 
1,2-Dichloro-1,l-difluoroethane 

1, Z-Dichlorodifluoroethylene 
Dichlorodifluoromethane 
1,l-Dichloroethane 
1, Z-Dichloroethane 

Tm Tb Tc M 

g K  K K 

mol 

210.40 251. 552.60 731. 
172.31 148.15 489.1 658. 
97.16 173. 383.65 559. 
146.27 463.28 675. 

114.21 190. 412.04 610. 
88.15 300. 431.65 638. 
198.27 365. 657.84 900. 
60.10 284. 390.43 599. 

103.17 234. 480.05 695. 
116.21 315. 477.65 682. 
102.18 308. 452.15 659. 
74.13 236. 393.85 586. 

74.13 261. 412.85 621. 
122.17 372. 565.15 818. 
168.19 559.29 840. 
197.28 247. 583.77 835. 

276.28 183. 365.84 560.65 
256.75 247. 462.75 690. 
209.82 132. 295.92 471.32 
187.86 210. 381.15 609. 

187.86 282. 404.54 646. 
185.85 220. 391.70 633. 
185.85 267. 381.61 613. 
173.83 221. 369.15 607. 

259.82 320.40 487.80 
129.24 211. 432.75 607. 
173.30 198. 502.87 686. 
129.24 203. 412.84 584. 

220.35 324. 543.90 736. 
220.35 335. 563.38 747. 
220.35 344. 542.06 735. 
130.23 178. 413.43 580. 

130.23 173. 395.6 561. 
130.23 173.15 394.2 562. 
130.23 195. 380.36 550. 
234.38 551.14 740. 

234.38 570.38 751. 
234.38 317. 549.15 739. 
206.33 330. 540.48 734. 
206.33 312. 526.11 726. 

146.29 198.13 462.10 650. 
146.29 438.15 625. 
128.94 283. 466.85 683. 
134.94 197. 319.78 496. 

132.92 161. 293.81 460. 
120.91 115. 243.33 384.95 
98.96 176. 330.52 525. 
98.96 238. 356.63 566. 

pc dc Vc Zc Omega Item 

MPa kg & No. - 
m3 mol 

1.700 259 814 0.228 0.644 82016 
7.050 0.629 76024 
3.162 0.397 76025 
3.104 0.390 78034 

3.350 
4.100 
3.800 
5.500 

4.250 
3.250 
3.650 
3.400 

4.700 
4.600 
3.500 
4.050 

3.520 
4.951 
4.402 
6.569 

5.336 
5.580 
4.980 
6.500 

3.393 
2.481 
4.000 
2.553 

2.200 
1.950 
2.200 
2.300 

2.450 
2.550 
2.460 
2.100 

1.900 
2.100 
2.300 
2.700 

2.500 
2.600 
5.350 
4.452 

4.581 
4.125 
4.890 
5.349 

0.350 78034 
0.437 80001 
0.837 78011 
0.373 80001 

0.551 80001 
0.509 80001 
0.455 80001 
0.337 80001 

0.412 80001 
0.586 78011 
0.315 81042 
0.595 78011 

0.234 76004 
0.470 76006 
0.172 75010 
0.287 76006 

0.225 76006 
0.198 76006 
0.184 76006 
0.166 75010 

0.245 76004 
0.482 76025 
0.899 79030 
0.451 76025 

0.624 81025 
0.694 81025 
0.611 81025 
0.446 76024 

0.420 76024 
0.410 76024 
0.329 76024 
0.651 81025 

0.730 81025 
0.636 81025 
0.624 81025 
0.606 81025 

0.470 78034 
0.416 78034 
0.589 80029 
0.268 76004 

0.245 76004 
0.179 75010 
0.216 76004 
0.247 76004 
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