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N,O(FER) 2Tk FAE™ O R B EZRD Y. T4k, PP E K N,0 AR AR E
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ARSOKG R B B2 RT3 ( B3LYP) Z5 &4 FHUEBLE , WA UG & OFeO * Flid 48 Fe(0,) *
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WJE N,0 FHIFEH.
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Table 1 Theoretical and experimental date for

test reactions

ER AL, FRAE B3LYP/6-311 + G(2d) 0 F

XA VLA AT T RERY TR, &Y hE

Reaction
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a. Peroxo species: Fe(0,)* (%A, ); b. dioxo species: OFeO*
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Table 2 Optimized geometries, total energies( corrected with ZPE) , electronic configurations and NBO charges

(°Ay).

. o NBO
State AE/(kJ » mol 1) Electronic configuration Rp._o/nm
Or. Qo
63+ 0.0 1827230 0. 1606 1.542 -0.542
‘P 29.3 182730 0.1679 1.477 -0.477
2A 177.4 1827307 0.1669 1.266 -0.266
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Fig.1 Frontier molecular orbitals for linear FeO *



No. 12 I BF. FeO (°37 )44 CO E R N,0 W9 2L AT A 2367

OFeO " WIFh FaE 451, REELBIBEY AP Fe—0—0" . KA ABER T HER AL FeO, B ALTY
BRI TP T35 3.

Table 3 Optimized geometries, total energies( corrected with ZPE) , electronic configurations and NBO charges

Structure State AE/(kJ - mol™") Electronic configuration Rye_o/nm / OFeO 0 NBO 0
Fe (0]

Fe(0,) * 4, 0.0 2bl4al5al2a23b? 0. 1884 42.00 1.555 -0.277
4, 17.3 4al261303 0.1907 40.93 1.526 -0.263
2B, 59.3 2b 0.1848 40.85 1.276 -0.138
OFe0 * 4, 93.3 3b34a}2b)5a)243 0.1627 90. 67 1.588 -0.294
‘B, 129.9 2b15a} 242 0. 1560 112. 80 1.675 -0.337
’B, 140.7 26} 0.1530 130.90 1.653 -0.327
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Fig.3 B3LYP/6-31G(d) optimized intermediate structures in the N,O + CO reaction over FeO* (°3*)

Bond lengths in nm, bond angles in degree.
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Fig.4 B3LYP/6-31G(d) optimized transition state structures in the N,O + FeO* reaction to
form OFeO* and Fe(O,) *

Bond lengths in nm, bond angles in degree. Barrier heights(E in kJ/mol) are with respect to the reactants in their ground states.
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Fig.5 B3LYP/6-31G(d) optimized transition state structures in the CO, + FeO* reaction to

form OFeO* and Fe(O,) *

Bond lengths in nm, bond angles in degree. Barrier heights( E in kJ/mol) are with respect to the reactants in their ground states.
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co 0.0 ~99.6
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Fig.6 Energy(kJ/mol) profile for the most feasible reaction pathway
in the N, O reduction by CO using FeO* (°Y*) as a catalyst

The dotted line represents the uncatalyzed direct O-transfer process.
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Theoretical Studies on the Reduction of N,0 by CO on FeO* (°Y")

WANG Yao, FU Gang, CHEN Ze-Ning, WAN Hui-Lin "
(State Key Laboratory of Physical Chemistry of Solid Surfaces, College for Chemisiry and
Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract The reduction of N,O by CO was investigated at the level of B3LYP/6-311 + G(2d)//B3LYP/
6-31G(d) , using FeO* as a model catalyst. The calculation results show that FeO* is an effective catalyst
which can pick up the O atom from N,O and then deliver it to CO to accomplish the overall O-transfer. Two
species, Fe(0,) * and OFeO* , were located during the reactions. While Fe(0,) * is found to be more stable
than OFeO " ; the latter is shown to be more active than the former.
Keywords FeO " ; O-transfer; Reduction of N,0
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