A0 0 0 0 http://wwwy.cqip.com|

- @9&%?-9%
854 XNl &k F 5 H Vol. 15, No. 5

13995 9 F CHINESE JOURNAL OF INORGANIC CHEMISTRY Sep. . 1989

JE AR 4 5 TR R T IR (L M R A TR
BRE"
' 60435

(M F Fra®E 4, M 221006)

R F AR f FEREER CADBEE N =SB X B x B X )% B Hr i F
RIRESEE . HA . A=), At=E(E X ED~ "de ' 4 S R R F R H B0 4.2 D)
ME—HEFRIE G EMETRN 2 HBUHERPIBERREHEE. BRI R 124 F
HlAt ERYER HFEHE 0=0.01 BEKFTilist # £, BTN R, HHE AR, KN
HESARE. ' )

SEEEiA] _RFEEEER SHETR ﬂ:ﬂﬂ:!)Jmﬁ e T RpR
E3:d )&
SAE, 0614. 33
£+

, B 1947 £F Wiener MR R R . ES CRAMNAIMEBECA TR, SNHLLYF

AHEHBRME . MHEXSHHTEIL S48 E RSN SR H L4 (QSPR)TF T, H b
BEENMIMENZ — % Randic EEHIEH (X)), XS T Randic M E SR B T
FEEER MR CAO, EURFENFRAMR, A 109 Fo R R FLAE—HRIE.
MAHRFTRELAERHHECERRT . EHCANENSR. BEFA A SMETRN 12 Fh
WAL R (PR A ERMBE LA XE GLPRE L 58. 4%), FrEr i 515 5 BH#
Ea=001 BEHEKFTELFRE.

1 FRFEEEERNERTTE ‘ '

L1 RFEREIEYHS Randic FREEHKAE &

B FEEHARRFE TGN ENRSENFEE. W2 RURFHIRF AR,
X SE 0 F AR E) Randic $§¥FEFRFA LM . Randic A EH S R FEEERTS
HH R 1.

¥ WIENEIET LIS
Table 1 Comparison Between Topological Figures of Two Indicea

topological figure Randic's index atomic connectivity index
point, Hne carbon Btoms, C—C bands {valence) electrons, interactlons among {valence} electrona
chargcteristic value branching degrees {valence) electronic energy levels, quantum numbers
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Table 2 Correlativity between Physico-chemical Properties and *At, 'At for Lanthanide
Ln valence o4 " P+ pm AH/ (k) » mol™L) pE, PR o —g z
electrons exp. cal. axp. cal. exXp. exp. exp. exp. cal.
La G554t 1.2118 0.3z80 106.1 1044 3368 m 8.0 5.1 &2.522 1.10 1.11
Ce Gsf451541 1. 6167 0. 4881 103.4  103.0 3410 3418 9.0 5.3  2.483 1.12 1.12
Pr  Bs45% 2. 0312 0. 8598 101.3 101. 4 3452 3443 B.-6 5.3 2462 1.13 1.12
Nd Gs2451 2. 4360 0. 8238 99. 5 100. 0 3469 3468 g4 5.5  2.431 1.14 1. 14
Pm Gsdf3 2. B408 0.9877 97.9 98.5 5.6 2.423
Sm Gsi4ff 3. 2458 1. 1516 96. 4 97. 40 8.3 5.7  2.414 1.17 1.17
Eu BsMdf7? 3. 6507 1. 3156 95.0 95.6 8.3 5B 2.407
Gd BsT4F7 5! 4 04690 L. 4756 93.8 94.1 3607 357¢ 8.4 5.8 2,337 1.2 1.18
Te 6s*4f° 4. 4605 1. 6434 92.3 92.6 8.2 5.8 2.391
Dy 6s24fi0 4. 8654 1.84074 90. 8 9.2 1623 3622 8.1 5.8  2.353 1.22 1.22
Hu 6Ga24f1] 5.2703 1.8713 89.4 BA.7 3661 3643 a.40 5.8 2,319 1.21 1.23
Er 6s24f1% 5.6752 2. 1352 aa. 1 ga. 2 3674 3673 a.0 E.1 2206 1.24 1. 24
Tm 6s2df!3 E. 0BOD 2.2992 86.13 BE. 7 3674 3689 6.2 2.278 1.25 1. 25
Yo 6s2drY 5. 1844 2. 4631 85. 8 85 3 7.9 5.3 2257
Lo 6sP4Fl540 5. 8802 2. 6232 B4.8 B1. 9 3740 1749 7.8 2,255 1.27 1.28
gk, lgh'z —pf T HP/I cmolml) 4 g8 s mel—h) — 4,59/ (k) * mol—1)
axp, cal, [31: cal. EXp- exp. cal. exp. exp- cal.
15.50 15.62 16.35 16.55 2.90 1102.9 1106.1 4197.0 is72. 2 3667, 3
15.98 15.91 16.-76 16,88 2.87 108%. 1 1089.1 4176. 9 3652. 6 A657. 1
16.40 16.22 17.23 1724 2.85 1078. 5 1077. 2 4167.7 544 8 3646, 2
16. 61 16.52 17.69 17.58 2-84 1064. 0 1065.9 4155.1 3628. 4 1635. 7
2-B4 1053, 8 1054. 6
17.14 #7.11 18.63 138.26 2.83 1045. 2 1042.2 4)43. 4 3614.1 3614.8
17.35 17.41  18.77 18,60 2.83 1033, 9 10631.9 41392 3607. 4 3604. 4
17,37 17.70  13-30  13.93 2.82 4135. 10 3603. 3 3584.2
17.93  18.01 19.30 1%, 27 2.79 1010.9 1009. 2 4131.7 3597. 4 3583.5
18, 30 18. 30 13, 63 19, 61 2. Tk 995.0 997.9 4111. 6 3574.8 35731
18.74 18.60 19.83 19.95 2.77 974.0 386. 6 4092, 4 3558. 1 31562. 6
1. 8% 18,90 20.20 20.29 2. 75 4080. 7 3543. 8 i552. 2
19.32  1%.20 20.46 20.61 2.74 960. 2 963.9
19.51 19.4% 20.80 20.87 2.73 4056. 4 3527.1 35313
21-51  21-3¢0 2. 72 951. 5 94:.5 41062. 2 1522. 9 35211
METTED 2 HEAERYEZEENTE 2, F 6 BECRTFHHRAE. pr 5la it
WENEFRY.

FHR Y R=—0. 970, BT CRAL7 160 0. 968 (EH#H He HI5).

DE,=8.43- 1.281g'At

(6)
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Table 3 Parameters Relate to 12 Linear Regresslon Equations

F a ] r F r No.
re 1.0735 —0. 0886 —0.995 1418. 20 15 1
z 1.082 0. 074 0. 997 1705. 26 11 2
AH 3339.5 156.3 0. 991 473. 54 10 3
957. 63 —57. 34H; —0.977
R 8.99 —0. 47 —0.937 86. 25 13 4
6.930 0. 773He 0. 965
pPRa 5.04 0. 49 0.974 241. 26 14 5
7. 080 —0.749H; —0.945
18X, 15. 023 1. 815 0. 995 1086. L0 13 8
22. 370 — 2. 646He —0.937
— P 2.5432 —0.1105 —0. 987 508. 38 15 7
—P 2.9121 —0.0731 —0.988 508. 48 15 8
IgKz 15. 873 2. 070 0. 994 998. 10 14 9
— 4 HP 1122.81 —88.10 —0. 994 812. 37 1z 10
— 4, HP 4209. 84 —56.58 —0.988 389. ¢0 13 11
— 4,52 3688. 17 —63.68 - 0. 990 556. 45 13 12
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ATOMIC CONNECTIVITY INDEX AND PREDICTING
PHYSICO-CHEMICAL PROPERTIES OF LANTHANIDE

FENG Chang-Jun
(Department of Chermisiry, Xuzhouw Educatem College, Xuzhou 2210062

Atomic connectivity index (™4t) which studies atoms is defined as "4t = (& X E, X B
K==} and E is valence energy level in atom. Among them the formulas of zero and first index
are At=3(Ki) "F, 'At=3(& X B} "% °At and 'At have good selectivity , and appear solivity for .
all atoms, and highly correlativity for 12 physico-chemical properties {P) of lanthanides. The 12 lin-
ear regression eguations between P and ' At are set up b:.rl the least square method. These regression mod-
els are proved authentic according to the F test under the significance level = 0. 01. It has been
demonstrated that the method possesses the advantage of easy computation and clear physical signifi-

cance. The predicting results with '4t are also satisfactory.

Keywords, atomic conmnectivity index lanthanide physico-chemical property

valence energy level correlatlvity
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