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Fig.1 The structure and adsorption site of
cluster Pty

The notations T, B, and F refer to top, bridge and

fourfold sites, respectively.
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Table 1  The energy(eV) of valence MOs of free CN
MOs 30 4o 50 1 2 60

o -26.01 -13.59 -10.95 -10.46 0.21 7.76

B -25.40 -11.75 -6.57"=10.20" —-2.05 18.28
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Table 2 The results of CN adsorption on Pt(100) via the M1, M2 and M3 mode, respectively
Site E./kJ * mol ™! Rudssurtace/ NIM Rec-x/nm ve-x/cm”! Rc-~/nm ve-n/cm”!
Top 374.7 0. 1937 0. 1937 336. 4 0.1169 2 150. 4
Ml Bridge 361.8 0. 1540 0.2073 358. 7 0.1184 1987.6
Fourfold 278.7 0. 1243 0.2322 245. 4 0.1197 1 875.6
Top 268. 9 0. 1955 0. 1955 437.3 0.1182 2 061. 4
M2 Bridge 239.3 0.1619 0.2132 289. 3 0.1195 1934.1
Fourfold 146. 1 0. 1670 0.2576 278.6 0. 1196 1933.0
Top 269. 3 0. 1977 0. 1196 1876.1
M3 Bridge 194. 1 0.2252 0.1199 1874.9
Fourfold 181.1 0.2045 0. 1201 1 758.6
E.q is relative to CN at infinite separation. Results are corrected for basis superposition effects (10. 1 ~19. 4 kJ * mol™"). Russuace are the

perpendicular distances from carbon, nitrogen to the Pt surface at M1, M2 mode, respectively. Re -x are the corresponding distances from carbon, ni-

trogen nucleus to the nearest Pt nucleus at M1, M2 mode, respectively. Frequency error factor is 0. 9613.
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The Atomic charge Q(in ¢) and orbital populations
(in ¢) of CN molecule via the M1 and M2 mode

Table 3

SpCCiCS QC QN QCN o T
0.226 -0.226 0.000
-0.416 -0.584 -1.000 6

Before CN
adsorption CN-
Top 0.048 -0.402 -0.354 5.418 3.936

M1 Bridge 0.091 —-0.341 -0.250 5.340 3.910
Fourfold 0.062 -0.202 -0.140 5.212 3.928

Top —=0.008 -0.414 -0.422 5.525 3.897
M2 Bridge 0.108 —0.405 -0.297 5.495 3.802

Fourfold  0.123 -0.290 —-0.167 5.462 3.705
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DOS of the Pt and C atom via the M1 mode

a) d. - ,» orbital of Pt atom; b) d-» orbital of Pt atom; c¢) p- orbital of C atom
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The various cluster models of Pt
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Table 4  CN adsorption on Pt(100)
Pto(5,4) Pt11(8,6) Pt (4, 1)
Via C atom Via N atom Via C atom Via N atom Via C atom Via N atom
Eui:/kJ * mol ™! 430.7 315.0 379.8 264. 1 291.3 166. 4
Re surface/ IM 0. 1942 0. 1589 0. 1281
RN surface /DM 0.1978 0.1618 0. 1892
Rc-~x/nm 0.1170 0.1182 0.1183 0.1197 0.1193 0.1192

E.q is relative to CN at infinite separation. Results are corrected for basis superposition effects, which are 12. 0, 14. 1, and 6. 2 kJ * mol ~" at

the top, bridge and fourfold sties via C atom, respectively, and 12. 6, 10. 4, and 4. 5 kJ * mol =" at the top, bridge and fourfold sties via N atom,

respectively. Results are for the equillbrium geometry of CN.
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Study of CN Adsorbed on Pt(100) by Density Functional Theory*

Hu Jian-Ming"* Li Jun-Qian' Li Yi' Zhang Yong-Fan' Lin Wei'
(" College of Chemistry and Chemical Engineering, Fuzhou University, State Key Laboratory of Structural Chemistry, Fuzhou
350002; * Scientific and Technical Section, Command Academy of Fuzhou, the Chinese People' s Police Army , Fuzhou 350002)

Abstract  The interaction of cyanide (CN) with different sites of Pt(100) surface is studied by using density
functional theory (DFT). Ptis cluster is used to simulate the surface. The present calculations show that the top site
is more favorable than other adsorption sites when CN is bonded to the surface via the carbon, and the calculated
C — N stretching frequency is blue shift in agreement with the experimental results. For other adsorption sites on
the Pt(100) surface, the calculated C — N stretching frequencies are red shift. When CN molecule adsorbed on
Pt(100), the charge transfer between the o and 7 electron of CN molecule and the substrate led to the variation

of CN vibrational frequency.
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