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Fig. | Model structures considered in this study
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2.1 PdCO F1 PACONa* fti] HF i+ H & %

7F HF/LANL2DZ 7K = F 7 PACO 4 thik . IR Na* 55 PACO 1 O JJE £ % 0. 30 nm {1k
PACONa™ ERFIFHR 1. K 2K 3. T EHEEEH . 5 pico FRHE . N WS E5F CORE
FIEHEBENE Po i 0.578 T 0. 528,3% 2) Na“ B3| T B E(LFER T+ 55 Rk 3B Na®
#7555 PACONa~ (T s i AL & 4 T 281k (K 30, AT |y Pd 16 O FL 3.0 L AL #7 (-0, 352)
% PACO (R R 6T (-0. 219 FARAIE N, By ML o] WHFTE Pd i 4 A2 F 3| CO R RPLTE 2 B BLIR
e B Na~ IS5 MEAT £/8 Pd 1478 T8 CO LR RIRER AT CORUAE.

% 1 PACO,PICONatF1 PACONAOH f) J1 {7 5450 S aE 1K
Table 1 Bond Lengthes {nm}, Bond Angles (deg. )} and Total Energies{au. )

L ra T3 Aot —an™ o L] iy etot.

HF /LANLIDZ
" paco 0.1141  0.2014 ~238. 75253
PACOMa+ (0, 30+ 0.1156  0.1956 179.9  179.5 —1238.59418

PACONaOH
1¢0,25) 0-1178 0.1878 0.0960  0.608 1799 179.5 90. 0 —314. 09271
1¢0.30, 0.1167 0.1802 0.0985 0574 178.9  179.5 90.0 --314. 05869
B (0 33) 0. 1160 D0.1924 D. 0968  0.744 179.9  179.5 90.0 —314. 03318
b0 25) 0.1169 D0.1931 0.0959 0.216 135. 6 93.8 1139 —314. 20397
V0. 30) 0.1152 0.1950 0.0960 0. 209 153.3 754 111.4 —314, 19803
WD, 350 D.1143  0.1968 0.0957 0. 204 170, 7 57.8  118.2 —314. 19869

MP2/LANLIDZ
PdCO 0.1201  D0.1898 —238, 98392
PACOMa+ 0. I5) 0. 1220 0. 1878 180.03  179.40 --238. 95766
PACONaCH (0, 25) 0.1239 0.1829 0.0984  0.609 180,03 179.40 40,0 —314. 60267
BACONa* (V. 30) 0.121% 0. 1865 180,03 179,27 — 228, 94875
PACONaOH( 0. 30) 0.1227 0.1837 0.0990 0. 675 179.97  179.27 90,0 - 314.55834
PACONA* (0. 35) 0.1213  0.1870 180.05  §789.22 — 238, 94198
PACONROH! 0. 35) 0.1219  0.1847 0.0993  0.742 179.95  179.22  490.9 --314. 50546

" Data in parenthesis of the first column are 8/nm, same for table 2 and table 3.
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Table 2 Owerlap Populations between Atoms

c—q pd—C Net —O'H O—Na Pd—O'H
HF ‘LANL2DZ
PdCD 0.578 0. 209
PdCONat Q. 3D} 0. 328 0. 232
PACONaOH
[ (0. 25) 0. 433 0. 288 ¢.000 0.033 0112
110.30) 0. 481 0. 257 0. 001 0,021 0. 090,
K (D. 35) 0. 509 (.238 0. 001 0.012 0. Nad
N0, 25 0. 486 ¢.215 0.11% 0. 031 0. 044
Vg 30y 0. 526 0.190 0. 151 g.012 0.013
Wiq. 35} 0. 555 0. 167 0.175 ¢. 402 —0. 007
MP2/LANL2DZ )
PdCOD 0,532 D, 249
PACONat (0. 251 0.458 0. 258 n. 027
PACOMaOH 1 0. 25) 0. 286 ¢. 308 —0. 000 0. 03B 0.113
BACOMat (4. 300 0. 480 0. 267 ¢.019
PdCOM20H< G, 30} 0. 434 0. 282 4.000 g 023 0. 091
PACONa* 0. 357 0. 494 0. 265 0. 011
PACONaOH! . 357 0. 464 0. 267 0. 000 n. D13 0. 064

2,22 FECsWHRET.SHNEHH =025 nm(NV),0.30 am( ¥V ).0. 35 nm{ V), A
HF/LANLZDZ {f;{k, PACONaOH £ Z§E¥ v orara F1 0.0 6 RIFTE 1-3, W . HE
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Table 3  Atomic Net Charges
YuPd) M HOI JiMat) HOH)
HF /LANLIDZ
PACO —0.031 0.230 —0.219
PACOMa~ (0 30 0. 064 0. 306 —0. 352 0,976
PdCONa0OH
HERTRRLY| -0 01d 0. 35% —0.504 @. 946 = 0. 790
1.0, 3h -0, DA 0. 334 -~ 0. 431 4,963 — 0. RBl
0. 35 —0. D40 n.315 — 0. 334 0. 974 —D. 504
Nl 23 0. 144 0. 2326 —0. 373 G, 744 — 0. 740
wol) 3 0 135 0.197 —0. 375 0.714 — 0. 764
vl 33) D132 N 177 —0. 222 0. 6838 —0. 776
MPY LANLIDZ
PdCO — 0. 02 0. 282 —D0. 290
PACOMa+ (0. 251 0. 140 0. 358 — 0. d7d 0. 946
PACONaOH 0. 25) 0 az9 0. 393 —{. 983 0. 544 -0, 788
PACOMa+ (). 301 0. 108 {, 346 —0.429 0. 875
FACONaOH (0. 310 . 033 ¢.373 -—0.509 D, 962 0. 858
PACOMat D 330 0, 084 0,33z -0 401 ¢. 986
PACOMNAaOH! 1}, 35} 0. 034 0. 353 —0. 460 0,578 —D. 905
£ % X @
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A THEORETICAL STUDY OF PdCONaOH COMPLEX AS
A SIMPLE MODEL OF PROMOTED CATALYSIS

Wang Changsheng Sun Renan Cong Yaot Yang Zhonpgzhi
{ Department of Chowstry, Lwwsnng Normal U weversity . Dafume | 16023)
L F Insttute of Theveelical Chemstry, Jin Umeversdy s Changeluoe 130023 )

A theoretical study of PACONaOH comples as a simple model of promoted catalysis has been car-
ried out by means of HF/LANL2DZ and MP2/LANL2DZ method in Gaussiand4 program. Some mod-
el structures of PACONaOH complex have been optimized . the overlap population between atoms and
the atomic net charge of these model structures have been obtained. It has been shown that NaOH can
activate the C—OQ bond in PACO through the cooperative effect of Na* and OH™. It has been also
shown that the shorter the distance from OH™ 10 Pd and the distance from Na™ o Q, the stronger the
ptomoted catalytic effect of NaOH; the longer the distance from Na* to OH™, the more net charges
Na™* and OH"~ have, so the stronger the d otbital electrons of Pd feedback 1o 2x* orbital of CO. there-

fore the stronger the promoted catalytic effect of NaQH.
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