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Table 1 The molecular volume of normal—alkanes

&% % m R M a8 v, |V (cHy VER 53 HSRE (%)

F: | CH, 16 04240 | 627

Z%: | CH,;- CH, 30 0.5460 | 91.2

®& | CH, (CH, CH, | 44 0.5824 | 1254

Th | CH, (CHp ,CH,| 58 | 0.5788 | 166.4 164.7 (162.26)® 1.0 (2.5)%

% | CH, (CHp) ;CH;| 72 0.6263 | 190.9 24.5 ‘191,94 (189.49) 0.5 (0.7)

o% | CH, (CH, ,CH;|. 86 0.6603 | 2162 25.3 219.18 (216.72) 1.4 (0.8)

B | CH, (CH, CH,| 100 | 0.68376- | 24238 25.6 246.42 (243.95) | 1.5:(0.5)

¥4 | CH, (CH,) CH,| 114 0.7025 | 269.4 26.6 273.66 (271.18) 7 1.6 (0.7)

E4 | CH, (CH,) ,CH,| 128 0.7171 | 296.4 27.0 300.9 (298.41) 1.5 (0.7)

245t | CH, (CHp) ,CH;| 142 0.7300 | 323.0 26.6 328.14 (325.64) 1.6 (0.8)
+—%:| CH, (CH,) (CH;| 156 [ 074017 | 349.9 26.9 355.38 (352.87) 1.6. (0.9)
"+=#| CH, (CH) CHJ| 170 | 07487 | 3770 | 271 382.62 (380.1) 1.5 (0.8)
+=%| CH, (CH, ,CH,;l 184 0.7564 | 4039 | 269 409.86 (407.33) 1.7 (1.1)
+mss | CH, (CH,) 1,CH,| 198 07628 | 4309 27.0 437.10 (434.56) 1.4 (0.9)
+F$%| CH, (CHp ,,CH,| 212 | «0.7685 | 458.4 27.1 464.34,(461.79) | 1.4 (0.8)
+A% | CH, (CHp ,CH,| 226 0.7731 | 485.4 27.4 491.58 (489.0) 1.3 (0.8)
+-t4% | CH, (CH, ,CH,| 240 0.7780 | 5124 26.8 518.82 (516.25) 1.3 (0.8) ’
+/4% | CH, (CH, ,CH, 254 0.7768° | 542.88 | 307 558.82 (543.48) 2.9 (0.1)
+JufE | CH, (CH,) ,CH, 268 | 07776 | 5734 30.5 586.06 (570.71) 22 (0.5)
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’ Table 2 The volume of methylene (=CH,) in the liquid organic compound

) LAMAH V(CH) (1) 6 n
ERR 26.5 (26.70)" 1.0 14
F#E 26.7 (26.94) 0.3 4
IERREE 274 (27.60) 0.7 7
E ™ 277 (27.40) - T 1.2 10
*REY 274 (27.78) 1.0 7
B % 29.2 1.7 6
% R 279 0.9 9
B Bk 27.0 1.8 6
R ] 27.8 14 8
M % 26.8 0.3 2
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Table 3 The molecular volume of liquid alkenes and alkines

£ g B K M | dye Ve (AD] Ve | VI (1D WE (%)
A CH,=CH, 28] 0570 | 8156 |

WO CH,CH=CH, 42 | 0610 | 114.32 | 59.21"

-TH#H CH,CH,CH=CH, 56 | 0.625 | 14875 | 66.70" | 152.47 (148.92) | 2.5 (0.1)

-1 CH, (CH,) ,CH=CH, [ 70 | 0.641 | 181.31 | 72.32" [ 179.71 (176.15) | 0.9 (2.9)
- CH; (CH,) ,CH=CH, | §4 | 0.673 | 267.23 { 71.30" | 206.95 (203.38) | 0.7 (1.9)
1-pesh CH, (CH,) ,CH=CH, | 98 | 0.697 | 233.44 | 70.57" | 234.19 (230.61) | 0.3 (1.2)
1-18 M | CH, (CH,) CH=CH, |252| 0.791 | 52894 | 69.73' | 533.83 (530.14) | 2.1 (0.2)

(Z) =2 T# | CH,CH=CHCH, 56 | 0.6213 | 149.65 | 39.437 | 151.2 (148.92) 1.1 (0.5
(E) =2 T4 | CH,CH=CHCH, 56 | 0.6042 | 153.88 | 43.667 | 151.2 (148.92) 1.7 (3.2)

BTH (CH;) ,C=CH, 56 | 0.5942 | 15647 | 40.25 (148.92) (4.8)
(Z) -2 4| CH,CH,CH=CHCH;, 70 | 0.6556 | 177.27 | 30.11° | 178.22 (176.15) | 0.9 (0.6)
(E) —2 JU#% | CHyCH,CH=C(CH)CH, | 70 | 0.6482 | 179.30 { 42.11™ | 178.22 (176.15) | 0.5 (1.8)

(Z1 -2 U | CH,CH,CH,CH=CHCH; | 84 | 0.6869 | 203.04 | 3894 | 205.68 (203.38) 1.3 (0.2)
(F) -2 &8 | CH,CH,CH,CH=CHCH, | 84 | 0.6780 | 205.70 | 41.6* | 205.68 (203.38) 0.0 (1.21)

1-THk CH,CH,=:CH 54 | 0.6784 | 132.16 | 49.45" | {33.93 (13558) | 1.3 (2.58)
-1k CH, (CH,) ,C==CH 68 | 0.6901 | 163.60 | 53.29" | 161.17 (162.81) 1.5 10.5)
Uk CH, (CH,) ,C=H 82 | 0.7155 | 19028 | S2.37° [ 188.41 (190.04) | 1.0 (0.1)
1—JRAB CH, (CH,) ,C=H 96 | 0.7321 | 217.51 | 200" | 215.65 (217.27) | 9.9 (0.1)
1-¥4k CH, (CH,) C=H 110 | 0.7461 | 244.78 | 5t.67° | 242.89 (244.50) | 0.8 (0.1)
-4 CH, (CH,) C=H 124 | 0.7568 | 272.03 | S1327 | 27013 (271.13) | 0.7 (0.1)
1-3 5 CH, (CH,) ,C=H 138 | 0.7655 | 299.30 | 50.99% | 297.37 (295.96) 0.7 (0.1)
2-TH CH,C=CCH;,. 54 | 0.6910 | 129.74 | 19527 | 1314 (135.58) 1.3 (45)
22—k CH;CH,C=CCH, 68 | 0.7107 | 158.85 | 21.03" | 158.64 (162.88) | 0.1 (2.5)
- R CH, (CH,) ,C=CCH, | 82 {0.73146 | 186.13 | 20.71" | 186.88 (190.1) 0.4 (2.1)
-k CH,CH,C=CH,CH, 82 | 0.7231 | 188.28 | 23.46" | 185.88 (190.1) 13 (1.0)

‘UV (-CH=CH,) =70.12%2.14A" 2V (-CH=CH-) =4098+ 1.70A"
3V (-C=CH) =51.58+120A% AV (—C=C-) =21.18+1.65A"
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Fe:
V. =120.08+ 27.74n (5

r =0.9999
MV (C,Hs—~) =120.08A°% V (CH,) =27.74A°. 7EWER, ERERED D

CH, AR Shtke, MR RRELEAR. EMSFER 147.394° MV (CH

- 120.08A% 147.39-120.08=27.31A°, BIHEHF LMBTESERPHBITE (29304
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Table 4 The molecular volume of liqukd benzene and benzene series
Y # R M | dye Voo | Vs Vo B AT mWE
* C.H, 78 | 0.87865 | 147.39 [118.98' | 149.4 (148.36) |14 (07
oK C¢HsCH, 92 | 08669 | 176.30 |121.19" | 175.19 (175.59) | 0.6 (0.4
RO - C4HCH,CH, 106 | 0.8670 | 202.98 |120.13" | 202.43 (202.82) {03 (0.1}
N 3 C,H;CH,CH,CH,CH,~n | 120 | 0.8620 | 231.13 |120.54™ { 229.67 (230.05) | 0.6 (0.5
AR 3 C(H;CH,CH,CH,~i 120 | 0.8618 | 231.19 | 120.60" | 229.67 (230.05) |0.7 (0 S
TR C4H;CH,CH,CH,CH,~n | 134 | 0.8601 | 258.67 |120.34" | 256.91 (257.28) | 0.7 (0.5)
CHMILY S C,H, (CH,) , 106 | 0.8802 | 192.40 | 82.18% | 200.14 (202.82) |4.02 (5.4
W UHE C,H, (CH,) , 106 | 0.8641 203.64 | 93.42% | 200.14 (202.52) 1.7 (0.4}
o TR C,H, (CH,) , 106 | 0.8611 [ 204.38 | 94.12% | 200.14 (202.82) |2.07 (0.5,
I, 203 THWE CH, (CHy 134 | 0.8944 | 222,76 | 57.43" | 226.84 (230.05) 1.8 (3.3)
i 24 TIHIK] CH, (CH,) 4 134 | 0.8758 | 22749 | 62.16" | 226.84 (230.05) 0.3 (L)
.35 TH¥| CH, (CH,) , 134 | 0.8601 | 23028 | 64.95% | 226.84 (230.05) | 1.5 (0.1
LM C,H,CH=CH, 104 | 0.9060 190.59 (120.47" { 190.20 (189.48) 0.2 (.60

'V (CoHS-) =120.08A°

2 (—C6H4~) =89.92A°
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# 2 C(H—CH—CH,, [ LUE R CH,—5—CH=CH, BERERM A, .
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Fig. 3 The molecular volume of cyclanes
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Table 5 The molecular volume of liquid cyclanes

& W AFX . | M dov Mo (A Vimm | Vo lt® (R W R %
7P 'CyH, 42 0.720 7092 (%)
BT 5 CH, 56 0.703 132.26 133.09 (123.92) 0.6 (6.3
IR CsHy, 70 0.745 |° 156.00 23.74 155.6 (150.15) 0.3 (3.8}
PR CH,, 84 0.779 179.03 {-723.03 178.11 (177.38) 0.5 (0.9)
2 ;3 CH, 98 0.810 008 | 2177 20062 (204.61) 0.1 (1.9)
RER CeHyg 112 0.836 222.4 21.60 223.13 (231.84) 0.3 (4.2)
BAEFRRSE | CH, - CH3 - 84 0.779 179.03 23.03 181.64 (177.38) 1.5 (0.9)
HEFLE | CH, - CH, 98 0.769 211.59 [32.56(7) | 208.88 (219.84) 1.3 (3.9)

* V (CH, EFBERERGL, MEREFERH V (CHy) =225A°%
CEEHER (10) RAITEMNER, ESARHERANMTENER,

HATENE, FRZROEXTUER (CHy) ,» V., #V (CH), WAV, , >V
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M 1—5, B 13 TUFHITER:
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Fig. 4 The statistical relation between the Vm / C and the H / Cin crystalline organic compounds
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Additivity of Molecular Volume for the Organic Compound

| . the Topological Volume of Functional Groups
of the Hydrocarbon

Ye Danian Dong Qi

(Institute of Geology, Chinese Academy of Sciences)

Abstract

The molecular volume of the liquid hydrocarbon equals to the sum of the topological volumes ¢+ the
functional groups, conforming to the principle of additivity. The topological volume value of a functionat
group in all of the organic compound approximates to a constant respectively, i.e. V (CH,) =2724A . V
(CH3) =5511A% V (-ch=chp) =70.12A°, V (-ch=ch-) =40.98A%. V (—ch=sch) =51.58A . \
(~C,H,~) =8992A4°% V (—c,=H,) =61.51A% The topological volume of the liquid hydrocarbon cin al
so be obtained from the following eqation: '

V=K+13.89 x C+6.67<H (A’
K reters to the liquid coefficient, K = 15 for the cyclanes. C and H are number of carbon and hydr.gen

atoms respectively.



