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Fig. 1 Digitalized PT diagram of saturated vapor pressure
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Table 1 Numbers of data sets digitalized in this study

Compounds Number of data sets
1 hydrocarbons 552
2 | halogenated hydrocarbons 504
3 | Alcohols 344
4 aldehydes, ethers, ketones, aldehydes oxide 461
5 carboxylic acid, acid chlorides, acid unhydrides 261
6 | Esters 428
7 | nitrogen-containing hydrocarbons 372
8 Phenols 122
9 | others (metal organic compounds (1)) 446
10 | others (metal organic compounds (2)) 255
11 | others (low temperature and low pressure range) 255
3,745 (3,049 compounds)
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Fig. 2 Example for reading data from the graph by digitizer
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Table 2 Example of vapor pressure data

T P T P T P
[C] [mmHg] | [C] [mmHg] | [C] [mmHg]
Ketene Dimethyl ether hexafluoroacetone
-99.83 33.86 -99.73 5.73 -99.95 5.61
-95.09 48.81 -95.99 8.12 -90.55 12.89
-88.35 81.12 -88.88 14.86 -87.55 16.53
-79.17 150.75 -82.11 25.10 -80.93 28.58
-70.36 262.85 -70.45 58.24 -71.66 56.89
-60.42 458.29 -58.17 128.83 -63.47 99.55
-48.17 851.40 -43.30 298.88 -51.17 213.51
-36.59 1460.56 -28.16 630.45 -37.90 440.87
-19.30 2937.16 -12.20 1267.59 -22.63 926.10
-0.35 2008.81 -0.36 2333.29
1,2-epoxy-2-methylpropane | Ethyl propyl ether Diisopropyl ether
-69.39 1.02 -65.06 1.02 -56.73 1.04
-62.50 1.86 -59.06 1.67 -50.86 1.70
-54.83 3.46 -51.76 3.00 -44.00 291
-45.92 6.75 -43.95 5.40 -32.31 7.08
-36.26 13.14 -35.56 9.72 -21.41 14.70
-22.55 30.97 -24.19 19.86 -10.38 29.08
-10.75 59.37 -12.54 38.69 -1.21 49.11
-1.14 98.68 -0.70 73.00
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Fig. 4 Plots of new AntC against normal boiling point
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Table 3 Examples of Antoine constants evaluated by Genetic Algorithm (PfmmHg])

AntA AntB AntC [Tg"]“ [Tga]x Dev.
methyl amine 11.0000 | 3120.59 | 256.29 33 85 1.422
N204 6.3272 1861. 273.09 8 155 0635
NH3 5.5318 1351.77 277.97 -46 -1 0.187
1,2- (2-Biphenyloxy) ethanol 8.7010 3385.89 | 251.70 138 247 0.653
1,2,3,5-tetrachloro-4-ethyl benzene 7.8041 2575.89 252.06 100 344 1.118
1,2,3-trichlorobutane 7.4405 184230 | 242.43 5 1791 0.590
1,2-dibromo-2-methylpropane 7.6283 1968.11 262.30 39 179 0.242
1,3-dioxolane 8.0861 1843.95 | 280.23 0 82 0.287
1,6-hexanediol 8.7202 3042.25 | 270.68 240 250 0.172
1-nonanethiol 8.2460 2623.49 | 271.87 100 278 0.645
2,2,3-trimethylpentane 7.6551 1829.51 | 274.80 104 114 0.299
2,2-iminodiethanol (diethanol amine) 8.3717 2483.82 185.22 111 249 1.040
2,3-dimethylhexane 6.8503 1300.40 | 212.44 0 172 0.884
2,4-dichlorophenol 8.2099 2378.78 | 236.64 53 249 1.164
2,4-dimethylpentane 8.3650 1918.63 | 277.52 -48 0 0.509
2-chloro-1,1-difluoroethane 5.0803 1722.65 373.34 114 127 0.161
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Fig. 5 Vapor pressures for m-xylene estimated by vapor pressures for
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(abstract)

Making of PT diagram of Vapor Pressure Boundary and
Development of Its Usage Method

KatsumiTochigi, Hiroyuki Matsuda, Satoru Ando, Shinji Ookawa and Kiyofumi Murihara

Department of Materials and Applied Chemistry, Nihon University

The saturated vapor pressure is the physical property necessary for process design of distillation
separation and environmental step. There are books on experimental vapor pressure data, that is, Boublic
et al., Ohe and NIST Chemistry Data Series. The saturated vapor pressure can be checked using vapor
pressure diagrams. At 1960 year, the new PT diagram of vapor-pressure boundary written by Hatano,
Misawa et al. contains diagram for 3,049 compounds and 3,745 data sets. This paper deals with the
electronic treatment of new vapor-pressure diagram by Hatano, Misawa and et al. Firstly vapor-pressure
values for 3,745 data sets have been obtained using digitizer and vapor-pressure diagrams have been
obtained. Secondary the Antoine constants have been evaluated using genelic method. Thirdly the vapor
pressure for objective has been evaluated using the vapor pressure data for compound of same group

with one vapor-pressure data of objective compound.
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