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Table 1 Thermal pressure coefficients and in- 0851 v
. . L |
ternal pressures for three isomeric hexanes - ]
T/K  Vo/cm'mol™ /MPa-K™"  p,/MPa l“’: 075 *n
n-hexane & %
207.54 131.45 0.821 244.3 2 ™
300.18 131.93 0.808 242.5 e 0.65 |
308.89 133.56 0.761 235.1 ' v
313.22 134 .40 0.T38 231.2
315.83 135.51 0.7T11 226.7 055 .
322.84 136.33 0.680 2224 280 200 300 310 320 330 340 350
2-methylpentane T/K
291.09 131.63 0.800 232.9 H 1 ECRNNELRN
:?}:g: :;i;; g:jg ;;;; Fig.l1 Thermal pressure coefficients of
I0T.6T 134.80 0.713 2194 n-hexane
311.93 135.65 0.692 215.9 » Ref[7], ¥ Ref]8], m this work
3-methylpentane
203.96 129.92 0.820 241.0
207.25 130.51 0.805 239.3 2 BIREBENAESHESH
306.43 132.02 0.760 232.1 2
309.55 132.79 0.737 228.1 TR pVT RRMTIHA, MR
311.54 133.17 0.729 227.1 EHHE“&EEHIE’* Eiqﬂﬁi{*
318.23 134.48 0.693 220.5 B 3 I, 2 W 6 PR R
F(Tpe, Vi) =0 (3)

AT SEXE—REFHER ETIRAM TR

H ¢(Ve) M 6(Ve) MR HIERM R Bt

(

T
V_FP“

ap

Pe = Trd'{vr} ~ B(V;) (4)

&T) = (V1) (%)
v

FRAMAER P WL WS (V) TERRIMTER.

#( V) = Aexp(B/V;) (6)
EE) = Aﬁexp{BV V) (7)
aTr . - cf ¥m

A A M B BRMEAPMFERE. MTRMYEFWIK, AB = 0.569/Z,, Z. HiEF EEHE

408

WULI HUAXUE XUEBAO {Acta Phys.-Chim.) 1998



F. #4 B=b/V,, Wl A=0.569RT. /(bp.), K] BHE MR

0.569RT b
py =Ty = T“p(b’_) (8)

A b LRI SHEEETROFERY. b (8) T, ETHE—RET, WERBERER
MR fkdE. X282 79 s HERERXRHEIN. R Vi B 203.15K FEHRAS A B
AEBLRMN EAE 4 ANERRESRE TRPMRE LK. FE, HEEE iR
BRFER Y b MR, RIEHR (8) T ERERE TR P E.

¥ 2 W% b # 293.15K HAENITTNE
Table 2 Characteristic constant b and caleulated values of internal pressure at 203.15K

Alkane bjem”-mol ™" Vi Jem™ mol ™ ri/MPa error’e Source of
cal. Exp. cal, exXp. dataRef.)

5 511.7 511.7 115.2 230.1  230.1 0.0 [4]

2M-4 507.3 518.0 116.4 2139 229.2 6.6 [4)
22MM-3 520.1 518.2 122.3 187.6  185.3 1.2 (3]

[ 616.1 617.7 130.7 250.9 246.8 -1.7 This work
22MM-4 603.3 603.2 132.7 216.7 216.4 0.1 [11]
23MM-4 602.9 604.2 130.2 235.9  237.2 0.5 [10]

2M-5 612.5 610.0 132.0 234.5 231.0 1.5 This work

IM-5 604.7 604.4 129.8 241.8 241.8 0.0 This work
7 723.3 717.2 146.6 266.1  257.7 3.2 [4)
223MMM-4 695.2 694.3 145.2 239.5 238.3 0.5 (4]
23MM-5 701.4 702.7 144.1 257.0  258.9 -0.7 (4]
IIMM-5 TOZ2.0 609.3 144.5 254.4 260.6 1.5 (4]
IE-5 704.8 704.8 143.5 267.4 2674 0.0 (4]
2M-6 T18.1 T16.7 147.6 250.4 248.6 0.7 [4]
IM-6 710.4 708.9 145.9 254.7 2521 1.0 [4)
22MM-5 715.8 T11.8 148.7 238.6 233.6 -2.1 [4]
24MM.-5 T13.8 T12.8 148.6 236.9 235.7 0.5 {4
8 828.3 823.4 162.6 272.9  266.5 2.4 [4)
233MMM-5 791.4 T8T.9 157.3 268.2 263.5 1.8 [4]
223MMM.-5 T97.4 795.4 159.5 258.0 2656.3 1.1 [4]
234MMM-5 798.2 797.3 158.8 264.7 263.5 0.4 [4]
33ME-5 795.7 797.6 157.0 276.7  270.7 0.8 4]
23ME-5 805.9 801.2 158.8 275.2 268.8 24 [4]
34MM-6 801.8 805.9 158.8 269.7 2753 2.0 [4]
31MM-6 806.8 807.6 160.8 2559.4 260.6 -0.5 [4]
IE-6 814.9 810.5 160.0 277.3 2711 2.2 4]
23IMM-6 808.3 813.7 160.3 265.6 272.9 -2.7 [4]
224MMM-5 814.1 813.9 165.1 233.9 235.7 0.& [4]
24MM-6 813.1 815.6 163.0 250.4 253.3 -1.2 [4]
aM-7 817.0 817.9 161.8 264.7  265.9 0.4 [4)
IM-T 823.1 819.1 163.6 258.0 2530 2.0 [4]
22MM-6 817.1 821.2 164.2 246.0  250.9 -2.0 (4]
25MM-6 817.9 824.7 164.6 243.9 252.1 3.2 [4]
9 933.3 934.0 178.8 275.6 276.4 -0.3 [4]
0 - 1038.3 1043.1 194.9 275.0 280.5 -2.0 [4]

M-mcthyl, E-ethyl, far example; 23ME-b stands for 2-methyl-3-ethylpentane
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Table 3 Predicted values of internal pressure for nonanes at 293.15K

nonane bfem®mol™ V,/em® mol™' p;/MPa NoOnADRE blem*-mol™' Vi/em*mol™' p;/MPa
9 928.4 178.7 275.6 I3MM-T 911.6 176.9 263.2
4E-7 922.1 175.7 286.2 2314MEM-5 905.0 173.8 279.7
IE-T 919.8 176.4 2772 234MMM-6 RBOE.9 173.5 274.4
4M-8 924.5 178.2 269.0 2IIMME-5 B90.9 170.9 285.6
M-8 922.0 178.0 267.6 22MM-7 922.1 180.5 248.8
M-8 928.1 179.8 2610 334MMM-6 893.5 172.1 270.4
I4ME-6 906.5 172.8 200.0  235MMM-6 909.3 177.7 254.8
33EE-5 B96.8 170.2 3005 223MME-5 903.5 174.5 271.8
23ME-6 913.0 175.4 276.4 233IMMM-6 a00.4 173.8 274.0
J4MM-T 209.1 175.3 272.3 223MMM-6 904.7 176.9 262.7
24ME-6 915.8 177.4 264.5 244MMM-6 308.6 177.2 243.5
ISMM-7 911.9 177.4 259.9 224MMM-6 912.9 179.2 247.6
33IME-6 904.5 173.1 285.2 225MMM-6 916.8 181.3 237.3
23IMM-T 913.2 176.7 267.0 2334MMMM-5 8859 169.9 287.6
24MM-T 920.5 179.1 2570 2234MMMM-5 895.1 173.6 269.2
25MM-T 916.8 179.4 2009 2233MMMM.-5 886.1 169.56 291.7
26MM-T 223.0 180.9 246.9 2244MMMM-5 914.4 178.3 256.2
44MM-T7 915.8 176.9 268.3
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Internal Pressure and Molecular Connectivity Indices for Alkanes*

Zhang Guozheng Ying Xugen Liu Guojie
(Department of Chemistry, East China University of Science and Technology, Shanghai 200237)

Abstract The thermal pressure coefficients of 2-methylpentane, 3-methylpentane and n-hexane
over the temperature range of 293.15~318.15K have been measured. A model based on corre-
spending state principle is used to describe internal pressures of alkanes. The parameters of the
model are well correlated with molecular connectivity indices. It is shown that this method can be
used to predict internal pressures of various alkanes over wide temperature range from triple point

to critical point.
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