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Table 1 The regressive results for Sgae(g) using different parameters

Parameters T d Parameters T d
XL 0.993 60 10.7 Wi I, 0.960 5 24.2
X, I 0,998 56 4.6 W, I, 0.953 8 16.9
X I: 0.998 62 4.4 w, 12 0.988 4 15.4
x.n 0.998 70 4.2 w, I 0.987 0 16.0
x. n 0.998 56 1.6 [ 0.982 7 23.3

ri Cocfficient of relativity, d:Average diviation (J-mol™"-K ™)

2.2 EREeANFEERNEXE
KT RIERIMESEEEYE, ACTER F HERDEER SHIMERMEXE. BRNF
HE BRI Y

P=aX +bI%+¢ (5)

P' = aW 4+ bl 4+ ¢ (6)

AEaEE 7 FRIEHE, BRI — 8BRS SRR AR, LPELE 2, HEEMEY
F4E BB FME BT B2 5 T 0975 Fedh o 3 ¥R T 7 A5 3] PR A B BL M 264

mMEH X, L, W, I, &8 —8255 AcHS(g), Shelg), ArGhy(g) 8, B
FII = A G HERRAY § T TR AR M A 4

AsHE (g) = 1T.67TX — 8.17617 — 0.095W — 4.84612 — 109.32 (7)
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Table 2 The regressive results for different thermodynamic properties
using topological indices
P=aX +bI] +¢{or PP=aW +bI% +¢c)

I b I T d
AcHS,(g)  13.00(-0.052 7)*Y _5.791(-5.544) 139.91( 94.77) 0.988 6(0.994 2)  5.3(4.6)
55,08 91.67(0.196 2) -1.47T2(8.937)  138.61(237.86) 0.998 T(0.988 4) 4.2{15.4)
ArGhyelg)  -0.055(0.023 4) 1.879(2.372)  -24.73(-36.74) 0.983 5(0.988 3)  3.7(3.3)
AcHE (1) 17.175(-0.082 B) -7.335(-6.59) -160.46(-107.4) 0.997 3(0.994 7)  3.6(4.6)
S8 91.880{0.141 4) -2.951(8.012) 67.15(164.51) 0.998 1(0.990 8) 4.1(13.5)
A Gia(l) 0.605(0.007 5) 1.246(1.920)  -18.79(-30.88) 0.986 0{0.990 0)  2.7(2.4)

a) These are values of properties P' in the parenthese.
r: Coefficient of relativity, d: Average deviation, the units see Table 3.

58.(g) = 87.606X + 2.091I7 + 0.0131W - 0.665I3 + 143.51 (8)
AsGE(g) = 20.320X /2 — 145712 — 0.950W*/? 4 0.65112 — 49.767 (9)

MHT=FEREAH P EEFHR, SHLE%550% 0.995 3, 0.999 0, 0.991 4, FH{mE4 A
3.78 kJ-mol~!, 3.79 J-mol VK1, 2.6 kJ-mol~!. BHEBHERSE 3.

3 Shsifie
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REMNMEHN, UESERE C-C 88E 0 RHER, MAKIMITNELS U, FERNE
BAFR. A0 (2) AMERBAGRES, X s ERETREFNES, Xi/X B—FLSE,
RE—FOEY X SBMEME X PofE, C(X/X) HETRE, (2) XPalE—m
Ci( Xif/ X )loga( X,/ X)) RBR T it ¥l X, & EME—Fam. Bk, #irrhes
Jﬁﬂlﬂ“ﬁﬂ‘lﬁﬁﬁ?ﬂfﬁ'ﬂj%%ﬂ' H R A(F RIRFME R LB TR R [ RiE 5

74y, HENSRES FOBMXER WiE R Re.

PR AR AR A A (e RE R L BDEF MR, TR R ﬁﬁll#ﬁ?ﬁﬂzlﬂm ¥
mEEAAGLERE C-C B ELEHEARE IXBMHBEZI L ThaE R X #’
SFEEAY, ERAYR BRI AE KHEE RG MR Rh B R

FREIMEEN (1) XY (2) AFHRAMESL FEMEHNERNSER. (2) XLLIFHH
BAE (BDA) REA KB ELE, W 4 BLGhA KERF RS20, IR0 dE R0 E Bh
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Table 3 The calculated and experimental values of the three thermodynamic properties of alkanes

No Molecules®  -ArHZ (g)/kImol~" 8% (g)/J-mel "K' ArGi,(g)/kI-mol
—— ) Exp. Calc. F?ip. Cale. Exp. Cale.
1 2 B4.T 91.7 229.5 231.1 -32.9 -30.4
| 103.8 103.8 269.9 267.3 23.5 26.8
14 126.1 125.5 310.1 309.6 -17.2 20.7
4  2M3 134.5 130.5 204.6 293.3 20.9 -21.5
5 5 146.4 148.5 348.9 350.7 —B.4 13.5
6 M4 154.5 152.8 343.6 337.3 14,8 -13.4
T zIMIMI 165.% 159.4 306.4 312.8 15.2 ~14.1
E 6 167.2 170.9 388.4 390.9 -0.3 -5.3
9 23MM4 185.6 179.4 358.2 356.8 -9.6 4.1
0 23MM4 177.8 177.9 365.8 364.5 -4.1 -4.1
11 M5 174.3 174.4 380.5 3T7.2 -5.0 -4.9
12 3M5 171.6 173.6 375.8 379.4 -2.1 ~3.5
13 7 187.8 192.3 427.9 430.4 7.9 3.3
14 22MMS5 206.1 200.1 392.9 396.5 0.1 4.6
15 23MMs5 199.2 197.9 414.0 406.1 0.7 6.0
16 24MM5 202.0 199.9 196.6 402.2 3.1 5.1
17 23MM5 201.5 198.8 399.7 399.7 2.6 6.7
18 3E5 189.7 194.3 411.5 420.5 11.0 6.8
19 MG 194.9 195.5 419.9 416.8 3.2 36
a0 M6 192.3 194.8 424.1 418.7 4.6 5.1
21 223MMM4 204.8 194.7 383.3 375.6 4.3 11.9
w8 208.4 212.7 466.7 469 4 16.4 12.2
25 2aMME 204,7 219.8 431.2 435.8 10.7 13.4
24 23MM6 213.9 217.9 4440 445.0 17.7 15.1
25 24MMé 219.4 718.3 4456 444.1 11.7 14.6
26 25MMé 222.6 219.1 439.0 442.4 10.5 12.8
27 33MMs 220.1 218.7 418.1 438.7 13.3 15.9
28 34MMs 213.0 217.0 448.3 447.1 17.3 16.5
0 3E6 210.9 214.5 458.2 459.6 16.5 16.2
an  3EzMs5 211.2 217.6 441.1 446.7 21.2 16.9
al AE3M3: 2068 217.2 433.0 442 .1 19.9 17.9
iz MY 215.5 215.7 455.3 455.9 12.7 12.4
31 aMT 212.6 214.9 461.6 457.8 13.7 14.0
34 aMT 2121 215.1 453.3 457.5 16.7 14.4
35  223MMMS 220.1 222.1 475.2 475.5 17.1 16.3
36 224MMMS 224.1 2317 423.2 42210 13.1 14.1
37 2IIMMMS 216.4 291.6 4315 426.7 18.9 17.2
18 234MMMG 217.4 221.0 428.1 432.5 18.9 16.1
10 2233MMMM4 2259 227 8 389.4 404 .4 22.0 16.3
an 9 229.0 232.5 505.6 508.2 24,8 21.2
41 33EES 233.0 235.3 461.5 483.3 35.1 30.2
42 23MMT 2468 2360 473.1 474.9 16.7 22.2
43 2IMMT 1356 236.10 488.6 484.7 23.3 24.0
44 24MMT 240.5 2AT.6 418.6 482.7 18.5 23.9
45  25MMT 240.5 237.3 488.6 483.1 18.5 23.4
46 2MMT 243.4 218.2 477.1 481.4 19.0 21.7
47 33MMT 241.6 737.6 482.2 477.7 19.3 24.0
48 34MMT 1328 236.1 491.5 485.7 25.3 25.8
40 3sMMT 23T.6 236.5 485.8 484.8 22.2 25.2
30 44MMT T41.6 23T.9 476.4 477.1 21.0 25.5
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&% 3 (Table 3 Cont.)

No  Molecules -AdHE, (g) /k]-mol ™' 52 (g)/T-mol ="K~ £GP, (g)/kI-mol ™
. Exp. Calc. Exp. Calc. Exp. Calc.
51 IET 230.5 2338 4959 497.7 6.3 53
52 4E7 230.5 234.2 495.9 497.4 26.3 26.0
53 3E22MM5 238.2 2404 460.1 465.5 79.1 27.7
54 3Ez3MMs5 233.6 238.9 469.2 467.9 31.2 29.3
55 IE24AMMS 235.1 243.1 4699 454.4 295 26.6
56 3E2M6 2328 236.7 488.6 484.9 26.2 26.7
57 3E3Me6 236.3 236.5 482.2 480.2 24.6 27.8
58 4E3Me6 229.49 235.6 488.6 487.0 29.1 27.8
59 4E2M6 237.6 237.0 482.9 484.1 23.1 25.9
60 M8 233.3 238,27 4059 480.0 20.6 20.6
61 3M8 233.3 234.3 501.7 496.7 21.7 22.9
62 4M8 241.2 234.5 501.7 496.2 21.7 21.5
63 223MMME 243.2 240.8 465.8 464.4 24.5 25.4
fd 224 MMMEe 254.0 241.5 465.8 462.7 22.5 24.6
65 225 MMME 235.8 242.4 460.1 461.3 13.4 227
66 233MMMG 235.1 240.4 469.2 465.4 25.9 2.4
67 234 MMME 242.8 238.9 478.5 473.1 26.9 26.7
68 235 MMME 240.8 237.3 469.9 484.9 218 25.5
69 244 MMMEG 235.9 241.1 469.2 4638 231.9 25.6
T0 134MMMe 237.2 239.4 474.9 467.4 27.1 27.9
T1 2233IMMMMS  237.2 244.5 446.4 446.3 343 27.8
T2 2234MMMMSs  237.0 244.0 452.8 451.7 32.6 26.5
73 2244MMMMS  242.0 247.2 - 4315 440.9 34.0 24.1
T4 233dMMMMS5  236.2 242.0 450.4 452.1 34.1 28.7
75 10 249.7 249.7 544.6 546.7 33.2 30.4
TG 11 270.2 270.8 583.6 585.1 41.6 39.5
" 12 200).9 289.8 622.5 623.5 50.0 48.6
T8 13 311.5 309.0 661.4 661.9 58.4 5T.6
79 14 332.1 328.4 T00.4 TO0.4 66.8 66.5
80 15 352.7 348.4 T39.3 T39.1 5.2 75.2
51 16 3733 369.1 778.3 T77.8 83.7 83.9
852 17 393.9 390.7 817.3 816.8 92.1 92.3
Ba 18 414.6 413.2 856.2 856.0 100.5 1006
B4 14 435.1 436.8 §95.2 B95.4 108.9 108.8
85 20 455.8 461.7 934.1 935.0 117.3 116.8

a} M methyl, E: cthyl, 3E2M5: 3-ethyl-2-methyl-pentane.

fhid  (4) Rk (2) AEBREHMIF, B FHKNGKSrErES. XETRENM 2/ L,
HMAFERMERER, SRAMA L ME

KT REHRAFERGH FHEAHBRTR, TACHFEIARLTE. Fm Franklin §1{F
MR A R R AR B, B R R A TR R, TP, KPESEAR
XA SR A AR T LT I, (HAERA TR IR e 4.

A RGN G RIEEO AR A AR, EMNE, SRR, (HHES,
A - HEEN, TOATFMLER LERER TR, 2 HETTH T RER D FHENERGH,
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Studies on the Correlations between Information Indices and the Thermodynamic
Properties of Alkanes

N1 Caibma Feng Zhiyun

{Department of Clicmistry, Jingghou Trachers' College, Jingsha City 434100}

Abstract Two topaological information indices were constructed based on Randic and
Wiener indices, and the values of topological information indices for 85 alkanes were cal-
culated. The thermodynamic properties such as the standard enthalpies of formation, the
standard entropies and the standard free energies of formation for these alkanes were also
correlated with these topological and information indices. It is found that the thermo-
dynamic properties calculated for both gaseous and liquid states of the 85 alkanes are in
excellent agreement with the experimental values through the regression analysis.

Keywords: Topological information index, Thermodynamic property, Alkane
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