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The Influence of the Electronegativity of Valence Orbital of
Carbon Atom on the Chemical Bond Property
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Xiangtan 411201, Hunan Province, P. R. China)

Abstract: In this paper, the quantitative relationship between the bond energy, bond length, the acidity
of the H—C bond and the electronegativity of valence orbital of carbon atom were studied. The research
shows that the bond energies of X—C bonds increase linearly with the increase of the electronegativity
of valence orbital of carbon atom; the bond lengths of H—C and C—C bonds decrease linearly with the
increase of the electronegativity of valence orbital of carbon atom; the acidities of H—C bonds increase
linearly with the increase of the electronegativity of valence orbital of carbon atom. Therefore, whether the
experimental result of property of a chemical bond is correct or not can be judged by means of plotting the
experimental result versus the electronegativity of valence orbital of carbon atom for these organic
compounds with similar molecule structure.
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H 3 T 2= AR (Pauling) (B A ME,  JCviit B R BiE M f k. FH % B2V oR B (DFT) i) BATE
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IR 52 )2 F TP 3R 51 BESR T SH Ai i 1% 07945 B Hi 47 1 (A H At 7 VA B A0 A5 it b i 67
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ML FE W, B O PUE 1 H AT BE s o) I B AR T 9R , RI s(3.401) > sp(2.858) >
sp*(2.677) > sp*(2.586) > p(2.315).
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MELIE sp’ sp’ sp p s
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R2 —ERRULEVHX—CHEEE
BHX—C C AN EIE H APk BEBE /(KT -mol ) #X—C C AN H A7 HERE/(kJ -mol )
H—C.H; 2.586 4205+ 1.3 I—CHCH, 2.677 276.3
H—CHCH, 2.677 4653+3.3 I—C¢H;s 2.677 272 +4.2
H—CHs 2.677 4722422 I—CCH 2.858 329.9
H—CCH 2.858 557.81+£0.30 HO—CH; 2.586 384.93 +0.71
Cl—CH; 2.586 3502+ 1.7 HO—C,H; 2.586 391.2+2.9
Cl—C.H; 2.586 3523+33 HO—CHCH. 2.677 464.8
Cl—CHCH, 2.677 396.5+4.8 HO—CHs 2.677 463.36 +4.20
Cl—CeH; 2.677 399.6 £ 6.3 HO—CCH 2.858 563.2
Cl—CCH 2.858 435.6 £ 8.4 Me—Et 2.586 364.8
Br—CH; 2.586 294.1+2.1 Et—Et 2.586 364.8
Br—C.H;s 2.586 292.9+4.2 Me—CHCH, 2.631 4222
Br—CHCH, 2.677 3322+6.3 Et—CHCH, 2.631 416.7
Br—CH;s 2.677 336.4+6.3 Me—CCH 2.719 516.7
Br—CCH 2.858 410.5 CH.CH—CHCH_ 2.677 485.3
I—CH; 2.586 238.9+2.1 CH.CH—CCH 2.766 559.0
I—C.H; 2.586 233.5+6.3 HCC—CCH 2.858 648.5
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450 | |Equation y=a+
Adj. R-Squ 0.9542

Value  Standard E
J Interce  -337.14  94.49396
420+ Y Slope  293.473 36.79617
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#X—C CHPUE R K /nm #X—C CHruE e K /nm
H—CH;, 2.586 0.109 Et—CHCH, 2.631 0.1502
H—CHCH, 2.677 0.108 Me—CCH 2.719 0.1459
H—CCH 2.858 0.106 CH,CH—CHCH, 2.677 0.1467
Me—Et 2.586 0.1532 CH.CH—CCH 2.766 0.1434
Et—Et 2.586 0.1531 HCC—CCH 2.858 0.1384
Me—CHCH, 2.631 0.1506
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s

Ew - - - - AT
C(sp’)—C(sp) C(sp)—C(sp) C(sp)—C(sp) C(sp)—H C(sp)—H
CH:CH,CCH 1 1 1 5 1 0.6784
CH;CCCH; 0 2 1 0 0.6901
CH,(CH.,),CCH 2 1 7 1 0.6901
CH;CH,CCCH; 2 1 8 0 0.7107
CH,(CH,),CCH 3 1 9 1 0.7155
CH,(CH.),CCCH; 2 1 10 0 0.7315
CH;CH,CCCH,CH; 2 2 1 10 0 0.7231
K SCER[10] (55 84 ).

2.3 xa()5H-—CHERIBRM

BRM BRI RN H—CREMET: R—H— R +Ho 7EUH BRI TSR, TRk
MIRER T AH KR, WIIRER S, JLERYEERSS, 7E/K P BRI 118 % H pK.RoR, pKaBok,  HR
PEBRSS . — MM S, WP d s KRR T H—C ot o LT IR 51 RE 1K, (R HEF35 LE 2
A O>IEFEAT I 25 T DA H S 25, W08 5 26 HO DS AR s 0 B AN AR 8 — 2. 3RS A — R &
PIH—CHERIRYE, HH—CHIMRIERE A 7 HUE R e I oK. 18] 4 A1 52 H— C BRI X ik IR
TRIERGAEIER . IWE4FE ST RAIE H, H—C RS ik 7 Pu i A R R R

x5 —EARULAYH—CHBERM
H—C C i otk AH,/(kJ*mol ") pK.®
H—CH;, 2.586 1743.5
H—C,H; 2.586 50
H—CHCH, 2.677 1712.9 44
H—C,H; 2.677 43
H—CCH 2.858 1581.6 25
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Equation y=a+b* Equation y=a+bx
Adj. R-Squar 0.95172 Adj. R-Square 0.98369
1750 Value Standard Err Value Standard Error
(] H Intercept 3340.5073  261.49836 50 r pKa Intercept 294.41919 18.83581

H Slope -613.6586 96.51667 pKa Slope —94.06156 6.97285
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TE AR INT 48 % H—C AR MERERR R 100 P8 v Mg i mo H8 ks PR, JRATTAT DL B SR 2
WHIE IS VEREA AL S PERE, FIBR S T P8 H G 1k R AL S s e
X EERIRBIA NS, 7T LR ATRR IR 1~ U i s SR 06: 000 52 AL =S vk Re VR I, Al HL
SREMRE .
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