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Abstract According to the structural feature bonding atom i and located chemical environment that
have defined valence delta of atom ! recentlyW(W = (mizi+ ziE) /2nm), with which based on
valence connection matrix have been founded a novel molecular connectivity index " S. ’Sand 'S
are described as symbol of molecule structural feature,it carry out multivariate linear regression in
Statistica5. 0 softwares, it is principl of minimum to take for standard deviation and biggest to take
for correlation coefficient, we have established correlativity between physicochemical properties of
alkali earth metal halides and °S,'S. The result shows the new topological index is high
distinguishing to the molecular structure, the physics meaning is clear, simple and convenient to
calculate, which can be well various identical between kinds of physicochemical property predicted
values and experimental value,has more extensive than the other existing documenation.
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Table 1 E values of some atom of alkali earth metal halides
Atom E; Atom E; Atom E;
Be 2 Sr 5 Cl 3.5
Mg 3 Ba 6 Br 4.5
Ca 4 F 2.5 1 5.5
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’s's , :
: Ud = 218. 1461+ 704 601°S,  (6)
Un' = 597.86+ 440.42770S+ 255.1365 S"°,

(7)
(6) n= 20,S= 70.5,F= 706.0,R= 0. 9875

R R 0.9843"" 9789 " "L 9846
R 09887 (7)) =n= 20,S= 54.6,

F = 59%.3 R = 09929,R R

0.9863'", 0. 9845""! 0. 9890, 0. 9876,

0. 9895 " (7) 2.

S = 327.0714- 172.2757'8"°, (8)

314. 7887+ 58 9609908 — 301. 448'S"’,

(9)
(8) n= 16,S= 7.7,F= 251.4,R= - 0.9733;

R R 0.952°',0.9566™; (9) n=
16,S= 3.7,F= 561.7,R= 0.9942 R R
0. 9871, 0. 9669"'°! (9) S
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S =

: L= 0.5093- 0.2093'S"°,
L = 0.5095515 + 5226201 X
0.2105302' "7,
(10) n= 0.01, F= 314.39,R=
- 0.9890; R [16] R , (11)
n= 8,8= 67 10°,F= 134 8, R= 0.989%; R
[16] R 0.9916, 0. 95,
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:E= 9310692+ 635 4969'S, (12
E= 430263+ 344.3934'S+ 326.0062' S,
(13)
(12) n= 8,8S= 47.9,F= 232 9,R= 0. 9874
R [16]R 09759 (13) n= 8,
S= 385 F= 1827,R= 0.9932 R
[16] R 0.9975, (13
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5110. 515'S"°, ( 16)

- AsG = 203.0684 - 1755 664'S +
4600. 111'S"°, (17)

(14 n= 16,5S= 9.06,F= 83 6,R= 09632

(15) n= 8,8S= 47.5,F= 33.9,R= 0.965];
(16) n= 16,S= 59.4,F= 206.3,R= 0. 9846
(17) n= 14,8S= 82.4,F= 76.1,R= 0.9657

301



2 'S 1S P;
Table 2 'S 'S and physicochemical property of alkali earth metal halides

Physicoch emical property P;

OS lS L( ) _A/Hmo _Aano _X% 10° m.p Umo E S"O
Comp. M (kP mol 1) (kJ° mol- 1) (L mol 1) (K) (kJ* mol-1) (kJ> mol )  (F mob!® K- 1)
Exp ™ Exp.l% Exp.l Exp 1 Ep 9 Exp. 21 Cal 7 Exp U8 Cal 13 Exp 21 Cal 9
Bel> 4 5000 3. 500 1010.0 941. 0 3476 3472
MgF2 3. 7706 2. 6087 0.177 1113.0 1071. 0 22,17 2949 2924 2582 2579 57.2 50.2
Caly 33409 2 1433 1214.6 1161. 9 28.0 2617 2617 2280 2280 68. 6 70. 4
SrF2 3. 0503 1. 8520 0.220 37.2 2482 2414 2054 2084 821 84.4
BaF, 2 8372 1. 6499 0.232 1200.0 1149. 0 51.0 2330 2268 1966 1945 96. 4 94.9
BeCh 4. 0569 2 6458 494.0 468 440 2994 3060
Mgl 33911 1. 9720 0.218 641. 1 591. 6 47. 4 707 2502 2595 2280 2241 89. 6 91.4
CaCl, 2. 9984 1. 6202 795.0 750. 2 54. 7 772 2231 2331 1929 1991 1046 107.9
SrCl, 2 7325 1. 4000 0.267 9 63. 0 2129 2159 1832 1828 1149 119..2
BaCkh 2 5375 1. 2472 0.282 860. 1 810. 9 72. 6 960 2024 2034 1736 1710 1236 127.7
BeBr; 3. 8095 2 1937 330.0 354. 0 488 2896 2835
MgBr, 3. 1786 1. 6351 0.234 517.6 72. 0 700 2042 2415 117.3 116.7
CaBr, 2 8061 1. 3434 674.9 656. 1 73. 8 760 2134 2176 1339 130.9
SrBr, 2. 5537 1. 1608 0.282 86. 6 2070 2019 143.5  140.6
BaBr; 2. 3685 1. 0341 0.299 756.5 732. 0 92.0 847 1942 1905 148.5 147.9
Bel, 3. 6491 1. 9079 165.0 210. 0 2784 2692
MghL 3. 0404 1. 4267 360.0 110. 0 2293 2301 129. 1 134.0
Cab 2 6808 1. 1722 534.7 529. 7 109. 0 2043 2078 145.3 146.5
Srl, 24370 1. 0123 1120 1940 1929 159. 1 155.1
Bal, 22580 1. 5027 605. 4 619. 0 124. 0 1838 1822 165. 1 161.6
Exp. ,Cal. 7 Cal 9 . Cal. 13 (7% (9) (13) . Exp.is the experiment result; Cal 7, Cal. 9, Cal 13 are
suitable.
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