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B MAKFHEEREL W, BEP(T—-Ch,
FRFQaMZCOMIERP-BFHFQL
Tehle1 Tolal Encrgy EliCaw) of Model Molecules, Bond Order P(T-Cbr),
Net Charge Q.88 and Nonbonding Charge of p-Orbitals of Bridging Oxygen

‘ : ‘
molecule [ Lsi~O~T§ El(au) ;P(Si—C"")iP(Al—C""){ Qcuet Qod
\ : | :
(H,AISiO; 1" } 180° '~ 136.3195 | 0.9304 J 0.6583 | —0.7039 | 3.0433
(H,AISiO,3'" | 170°  -136.3198 . 0.9299 | 0.6585 | —0.7024 ' 2.9866
CHOALSIO 3 1607 ;—136.32]2 1 0.9284 | 0.6589 | ~0.6982 w 2.9285
LH, ALSiO, 1" 150°  |—136.3218  0.9258 ! 0.6607 ~0.6956 | 2.8962
CHLALSIO U 1430 —136.3221 0 0.9238 | 0.6382 | —0.6881  2.3836
CHLALSIO ™ o |-136.3116  0.9211 [ 0.6574 D 0.6845  2.8500
(H, ALSI0,3' " 0 138" —136.3100  0.9199 | 0.6570 | —0.6832  2.8110
(H,A1Si0,)'" \ 135° |- 136.2075 0.9177 | 0.6562 —0.6815 | 2.8105
[H,A1Si0,3'" 130" =136.2514 ' 0.9134 ‘ 0.6514 . —0.6795 | 1.8379
[H,A1SiO; 1! 110° '~ 134.2175 | 0.8981 ; 0.6373 | —0.6542 |, 1.3400
H,Si.0, 180°  [-138.2869  0.8376 . — | —0.7791 | 3.0006
H,Si,0, 1707 1-138.2875 | 0.8384 ‘ — | —0.7767 | 2.97.49
H,$i,0, | 160°  -138.2881  0.8119 ‘ — | —0.7760 \ 2.9101
H,Si,0, | 150" -138.2887 . 0.8152 | — | —0.7595 : 2.8235
H, Si.0, o L45° |-138.2881  0.8163 - | ~0.7532 | 2.7719
H,Si.0, L0t - 138.2875 1 0.8419 — ~0.7161  2.7212
H,Si,0, ©1387 - 138.2810 ' 0.8448 | —  —0.7162 © 2.1970
H,5i.0, L1305 '~ 138.1449 . 0.8439 — | —o.r305 0 L7z
H,S$i,0,* | 180° $~138.2870 0.8371 e ‘ ~0.7790 2.9908
H,Si,0,* ©  160°  |—138.2882 | 0.8415 — 1 —o.7699 | 2.9009
H,$i,0,* . 150" ' ~138.2888 | 0.8142 — | —0.7591 | 2.8258
H,Si,0,* 145° |- 138.2892 ‘ 0.8154 |  — | —0.7332 | 27791
H,Si.0,* J 140°  —138.2895  0.8460 - i ~0.7461 | 2.7211
H,S8i,0;” 138° —138.28(62), 0.8465 — m0.7435 | 2.3109
H,Si,0.* 130°  ~138.1660 | 0.8455 — | -0.7317 ‘ 1.3886

note marked star arc staggerd, remainder are cclipsed configuration
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Table2 EECau), Q. and Q0 of Three Coordinate Bridging Oxygen Atom

molecule } R(Mj‘cb') £5i-0-T EE(au) | Qpuet “ Qe
H,AlSiO, | 0.960 | 150° | -—136.8732 ~0.6678 1.1880
H,AlSiO, " 1.250 150° ~ 136.8807 -0.6477 0.7252
H,ALSiO, 1.300 150° ~136.8672 ~0.6462 | 0.7200
H,AlSiO, 1.400 150° - 136.8368 ~0.6425 | 0.4652
NaH, A1SiO, ‘ 2.000 1507 ~134.9224 - 0.6853 2.5352
NaH,Al1Si0, { 2.100 150° - 134.9009 -0.6914 2.4034
NaH, Al1Si0, C2.200 | g50° ~134.9229 | —0.6874 | 2.4707
NaH, AlSiO, 2.300 ! 150° —135.9542 - 0.6837 2.5262
KH, AlSiO, 2.330 150° - 182.7555 ~0.7047 | 2.9448
LiH,AlSiO, 1. 680 150° —136.2453 —-0.6722 2.0939
(CaH(A15i0,3" 2.100 ! 150° - 129.2238 -0.7378 | 2.0446
(MgH,A1Si0,3** | 1.660 |  150° ~134.7872 | —0.7975 | 1.4756
[BeH,AlSiO,3'* | 1.350 150° - 137.2624 -0.6890 1.4669
H,Si,0, 0-960 150° —138.9237 —-0.4915 1.9471
NaH,Si.0, 2.000 : 180° - 138.0730 —~0.7503 2.9612
H,5i,;0,, i 0.960 ‘ 180° —197.1553 -0.7693 3.1641
[H; A1Si,0,,3'" ; 0.960 180° —195.2625 —-0.6700 2.9740
H,AlSi,0,,]  0.960 180° ~195.8518 | —0.4752 | 1.8361
CH,Si;0,,1** ‘ 0.960 180° —197.7103 ~0.7350 1.7168
H,BSi,0,, \ 0 2.1513
|

.960 ] 180° ~199.2684 | —0.3490
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Fig2 Information of atomic orbitals overlap of bridging linkage atoms
where X are zero coefficient of atomic orbilals the shadow are
positive part, % are spg hibrid orbitals, 3§ are the combination

of Py and Ls
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%3 FHTMERES
Table3 Member of Ring and it’s Bridging Angles

name ZSi-0O-T name 2.5i-0-T name |ASi—O—T
three o | nine o | Sixteen °
membered ring 130.53 membered ring 149 47 membered ring 131.97
four .| ten ~o | eighteen o
membered ring 160.53 membered ring 145.47 membered ring 130.53
, i
five 178.53° | eleven 141.18° | twenty 127.47°

membered ring

membered ring membered ring

SiX
membered ring

o | twelve o | twenty-two °
169.47 membered ring 139.47 membered ring 125.83

seven o | thirteen o | twenty-four 0

membered ring 166.89 membered ring | 137.18 membered ring 125.40

eight 154.53° fourteen | 139.39° | twenty-six 123.34°
|

membered ring membered ring | membered ring
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F4 ETERPHQot, Q 2RP(cc)
Table4 Net Charge Q.8¢t, Nonbonding Charge Qo2 of Bridging Oxvgen
. and Bond Order P(cc) of Hydrocarbons in Systems

i
molecule system J Z5i-O-T ! EE (au> | P(ced 25" J Qs
T SV N S _ .

H-C=CH, B | 17.0582 2.0752 S
(H,AISi0,3'"+H,0 150° !—154.9318 — —0.5361 l 1.8978
H,A1SiO, +CH,-CH. |  150° |-151.5012 0.9428 | =—0.9223 “ 0.4269
gaH,.AISiO,+CH:- 150° |~ 149.7077 0.9286 —-0.5847 | 2.2400
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B, FRERIELON BT THR, BRC HES. DEROHE=EmENR
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BB 2 70 rh B R TR T X PR RR AL TS P AL, FLAT e T R U B AL
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STUDY ON MECHANISM OF BRIDGING BOND
AND ITS PROPERTIES IN SILICATES
BY CNDO/2 METHOD

Gao Xiaohui

( Central-south Technology University, Changsha)

/
The model molecules —Si\ /T—- (T=Si, Al, B) of silicates have
VA O IRN

been calculated by CNDO/2 and the mechanism of bridging bond was an-
alysed, The common properties of silicates were explained by the over-
lap degree of atomic orbitals and bond order in bridging linkage atoms,
The range and probability of bridging angles( £Si—O—T) in the silicate
minerals and zeolite sieves were illustrated by the tolal energy EE asa
functional of the bridging angles,

Higher population of nonbonding p orbitals of bridging oxygen has
been found in calculation, it changes with third coordination atom of bri-
dging oxygen and their distance R(M-0O'"), Therefore, the bridging oxy-
gen has double characters as a acceptor and donor for electrons, The
mechanism of catalytical activity for carbonium in zeolite sieves were
discussed, We proposed a new point of view that is the center of cata-

lytical activity for atom pair with lock and key matched,

Keywords silicate bridging bond and catalysis quantum chemistry



