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Abgract

The possble geometrical sructures and relative sability of TizPs cluster are explored by means of

dendty functiond theory (DFT) caculations. The dfects of polarization functions and eectron correlation are
included in these calculations. The results show that the mogt sable sructure of TisPs belongs to the Cs point

gow. The propertiesof TizPs isin good agreement with the experimenta resuits.
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Table1 The bond lengths, Mulliken changes, overlgp populations and energes of the posible geometrical dructuresof TsPs cluster

(%10 nm) Mulliken (a.u.)
Ti (1) —P(2) 2.4179  Ti(1) 0.5283 Ti (1) —P(2) 0.2151
Ti (1) —P(4) 2.6771 P(2) - 0.0742 Ti (1) —P(4) 0.1547
P(2) —P(4) 2.3474 P(4) 0.1104 P(2) —P(4) 0.0597
Ti (6) —P(3) 2.5141  Ti(6) 0.1228 Ti (6) —P(3) 0.1161
1 Cay - 213.1550
Ti (6) —P(4) 2.8502 P(8) 0.0768 Ti (6) —P(4) 0.2254
Ti (6) —P(8) 2.3892 Ti (6) —P(8) 0.2092
Ti(6) —Ti (7) 2.4874 Ti(6) —Ti (7) 0.0952
P(8) —P(9) 2.2084 P(8) —P(9) 0.1447
Ti(3) —P(2) 2.1933 P(1) - 0.0931 Ti(3) —P(2) 0.3849
P(1) —P(2) 2.0084 Ti(3 0.5447 P(1) —P(2) 0.3695
2 Cay Ti (3) —P(5) 2.3814 P(5) - 0.08678 Ti (3) —P(5) 0.2469 - 213.1147
P(5) —P(6) 2.2263 P(7) - 0.0868 P(5) —P(6) 0.0828
Ti (9) —P(5) 2.3866  Ti(9) 0. 4440 Ti (9) —P(5) 0.2372
Ti(1) —P(2) 2.5388  Ti(1) 0.6282 Ti(1) —P(2) 0.2044
P(2) —P(3) 2.2513 P(2) - 0.0036 P(2) —P(3) - 0.0663
P(2) —P(4) 2.2922 P(4) - 0.1368 P(2) —P(4) 0.1290
3 Cay - 213.0285
Ti (8) —P(4) 2.6049 P(6) - 0.0623 Ti (8) —P(4) 0.2667
Ti (8) —P(6) 2.3475  Ti(9) 0.3887 Ti (8) —P(6) 0.2962
P(6) —P(7) 2.3121 P(6) —P(7) 0.0228
Ti (1) —P(2) 2.4611 Ti (1) 0. 3596 Ti (1) —P(2) 0. 2000
Ti(1) —Ti(4) 2.6858 P(2) - 0.0338 Ti (1) —Ti(4) 0.0749
Ti (4) —P(2) 2.3348  Ti(4) 0.2471 Ti (4) —P(2) 0.3259
4 Cay Ti(4) —Ti(5) 3.4745 P(6) - 0.0661 Ti (4) —Ti (5) -0.1349 - 213.0301
Ti (4) —P(6) 2.6050 P(8) 0.1730 Ti (4) —P(6) 0.2512
P(6) —P(8) 2.3033 P(6) —P(8) 0.1743
P(8) —P(9) 2.3816 P(8) —P(9) 0.0138
Ti(1) —P(2) 2.54718  Ti(1) 0.2091 Ti (1) —P(2) 0.2042
Ti (1) —P(4) 2.7076 P(2) 0.1123 Ti (1) —P(4) - 0.0293
P(2) —P(4) 1.9997 P(4) - 0.0107 P(2) —P(4) 0.3916
5 Cav Ti (1) —P(6) 2.7553 P(6) - 0.0490 Ti (1) —P(6) 0.1067 - 213.1526
Ti (8) —P(5) 2.3952  Ti(8) 0.3430 Ti (8) —P(5) 0.2506
Ti(8) —P(7) 2.3079 Ti(8) —P(7) 0.3272
Ti(8) —Ti (9) 3.1928 Ti (8) —Ti (9) 0.0527
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(x]_O'lnm) Mulliken (a.u.)
Ti (1) —P(4) 2.5911 Ti(2) 0.2482 Ti (1) —P(4) 0.1735
6 Dsn Ti(1) —Ti(2) 3.3028 P(4) 0. 0056 Ti (D) —Ti(2) 0. 0565 - 212.7934
P(4) —P(5) 2.2520 P(4) —P(5) 0.1762
P(1) —P(4) 2.1886 P(2) - 0.0599 P(1) —P(4) 0.2130
P(3) —P(4) 2.3959 P(3) - 0.0197 P(3) —P(4) 0.0630
7 Gy P(1) —Ti (9) 2.4799 Ti(7) 0.2911 P(1) —Ti(9) 0.2811 - 213.0112
Ti (7)) —P(3) 2.4425 Ti (9 0.6164 T (7) —P(3) 0.2853
Ti(7) —Ti(8) 2. 2683 Ti(7) —Ti(8) 0.1549
Ti (1) —P(2) 2.6024 Ti(2) 0.1473 Ti() P2 0.1348
P(2) —P(3) 2.3334 P(2) - 0.0944 P(2) —P(3) - 0.0790
P(2) —Ti (4) 2.4367 Ti (4) 0. 4596 P(2) —Ti(4) 0.2820
8 Gy Ti (4) —P(6) 2.2194 P(6) 0.0128 Ti (4) —P(6) 0.4037 - 212.9424
P(6) —P(7) 2.3507 P(8) 0.0483 P(6) —P(7) 0.1518
Ti (1) —P(8) 2.2317 Ti (1) —P(8) 0.3170
P(8) —P(9) 2.4100 P(8) —P(9) 0.0572
Ti (1) —P(2) 2.5426 Ti (1) 0.6381 Ti (D) —P(2) 0.2356
P(2) —P(4) 2.2943 P(2) - 0.0779 P(2) —P(4) 0.1105
9 Cov P(4) —P(6) 2.2042 P(4) 0.0683 P(4) —P(6) 0.2445 - 213.0322
P(6) —Ti (8) 2.4373 P(6) - 0.1948 P(6) —Ti (8) 0.2784
Ti(8) —Ti(9) 2. 6665 Ti (8) 0.38%4 Ti (8) —Ti(9) 0.1595
Ti (1) —P(2) 2.3575 Ti(2) 0.2258 Ti () —P(2) 0.37%4
Ti (1) —P(4) 2.8872 P(2) - 0.0030 Ti (1) —P(4) - 0.0187
P(2) —P(4) 2.1196 P(4) - 0.0745 P(2) —P(4) 0.2470
10 Gy - 212.9918
P(4) —Ti (6) 2.4457 Ti (6) 0. 4256 P(4) —Ti (6) 0. 2566
Ti (6) —P(8) 2.2609 P(8) 0.0390 Ti (6) —P(8) 0.3748
P(8) —P(9) 2.4269 P(8) —P(9) 0.1050
P(1) —Ti (3) 2.5002 P(2) - 0.109% P(1) —Ti (3) 0.19%4
P(1) —Ti (9) 2.2490 Ti (3) 0.1853 P(1) —Ti (9) 0.429%6
Ti(3) —Ti (4) 2.539% P(2) 0.0128 Ti(3) —Ti(4) - 0.0429
Ti (3) —P(2) 2.4022 P(5) 0.0743 Ti(3) —P(2) 0.2302
1 G - 213.1829
P(2) —P(7) 2.2513 P(7) 0.1530 P(2) —P(7) 0.1515
P(5) —P(7) 2.3613 P(8) - 0.0984 P(5) —P(7) 0.1167
P(5) —P(8) 2.2367 Ti (9 0.5054 P(5) —P(8) 0.1526
P(8) —Ti (9) 2.4456 P(8) —Ti(9) 0. 2685
P(1) —P(3) 2.2669 P(1) - 0.0264 P(1) —P(3) 0.1360
P(1) —Ti (8) 2. 3206 P(2) - 0.0258 P(1) —Ti(8) 0.3186
P(2) —P(3) 2.2931 P(3) 0.2172 P(2) —P(3) 0.1216
P(4) —Ti (5) 2.4477 P(6) 0.0821 P(4) —Ti (5) 0.2836
12 G P(6) —Ti (5) 2. 4567 P(7) - 0.0259 P(6) —Ti (5) 0.2077 - 213.2362
P(7) —Ti (5) 2.6412 Ti (5) 0.2946 P(7) —Ti (5) 0.0407
P(7) —Ti (8) 2.2662 Ti (8) 0.2156 P(7) —Ti (8) 0.3441
P(6) —P(7) 2.1157 P(6) —P(7) 0.2191
Ti(5) —Ti(9) 2.7570 Ti(5) —Ti (9) 0.0383
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Figure 1 The posible geometrical sructuresof TisPS duger
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The posible geometrica dructures and reaive dahility of TP duder are
exlored by DFT cdculdions. The nog gable gructure of TisPs belongs to the

G point growp. The properties of TisR is in good agreement with the

experimentd resuts.
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Reactions of trandgtion metal swith acetonitrile dugersin the gas phase are gudied
usng laser ablation-nolecule beam technique. Differently dzed cluder ions for

different trandtion metds are observed in reflectron timed-flight mass gpectrum.
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The functiondised mesporous nolecuar Seves were prepared by usng 3

aminopropyitriethoxyslane to react with pure dliceous BA 3. By meansdf XRD ,
TEM , N, adorption-deomtion itherms, FFIR and UV-vis diffuse reflectance
gectrosoopy of adorbed Relchardt’ s dye, the dructure, the pore properties and
the polarity on suface of the functiondised sanples were characterized.
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