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Abstract : The CNDO/2 calculations have been applied on cluster models for the representative hydroxyls on favjasite surface to get total energies,
dipole moments, Wiberg bond orders and formal charge densities. Quantum chemical calculations indicate that the acid strength of surface hydroxyls of
favjasite depends on the geometry of hydroxyls and the Si/Al ratios of framework. The Bronsted acid strength of bridging hydroxyl is higher than that
of isolated hydroxyls. The stabilities of cluster models increased with increase of the Si/Al ratios.
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Fig. 1. Suggested cluster models of hydroxyl groups in faujasites

with different Si/Al ratios. For Si/Al=1(X type), T7
stands for an Al atom; Si/Al=2(Y type), T7 stands for
a Si atom.
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Table 1. Calculated Total Energies(E, A.U) and Dipole Moment
(D.M, dedye) of Cluster Models

E(AD) D.M(debye)
1(X) -366.0088 36.1190
1Y) -367.815 2756534
X -366.2787 31.0800
I(Y) -368.0382 23.9974
mx) -366.4146 341618
IY) -368.1736 26.7005

Table 2. CNDO/2 Wiberg Bond Orders(P) for Cluster Models

1(0,0] y) IX Iy DI I

P(1-2) 0974 096 0971 0963 0972 0564

P(2-3) 0734 0734 0763 0811 0749  08M

P(3-4) 1047 0801 1067 0840 1070 083

P(3-6) 149 1116 1068 1125 10 112

P(3-8) 0245 0277 0213 0241 0215 0245

P(4-5) 0589 08% 06 084 0553 0859

P(6-7) 0580 0490 0543 0463 054 0466

P(8-9) 079 0791 0805 0801 0808 0801

P(8-100 0461 0409 0057 0514 0527 0476
P(10-11) 0618 0668 08¥ 0%l 0765 0830
P(10-15) 06% 0714 - - 0293 0303
P(11-12) 103 1021 0900 083 0965 0933
P(15-16) 0984 0933 - - 0924 0923
P(15-17) - - - - 0926 0921
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Table 3. CNDO/2 Formal Charge Densities(q) for the Cluster
Models

X KY) o) 1(0'¢) mx) My
a 0.080 0.122 0.090 0132 0.087 0128
@ -0534 0542 -0515 -0523 -0525 0527
@ 1.389 1497 1315 1430 1.306 1437
o} -0691 -0713 -0677 -0.718 0666 -0.716
(v 1317 1.604 1313 1.608 1313 1.608
G -0687 0616 -0665 -0588 0644  -0589
g 1.320 1.329 1.313 1314 1.313 1.316
a -0692 -0690 -0662 -0672 -0689 -0.689
® 0.235 0.226 0252 0.241 0.250 0.239
Qo 1.331 1.305 1.252 1.224 1.266 1.258
qu -0698 -0683 -0637 -0625 -0668 -0665
iz 1410 1419 1470 1481 1.440 1.455

ais -0565  -0.562 - - -0307 -0.312
q6 0.028 0.040 - - 0.247 0.249
ar - - - - 0.244 0.2>4
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