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Fig. 1 The model of Nilr(111) slab
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Table 1 Adsorption energy(E_,) and its most stable site on metal surface

Ni(111) PL(111) NiPt(111) Nilr(111)
E,, (kJ/mol) site E,, (kJ/mol) site E,; (kJ/mol) site E,; (kJ/mol) site

C+H -830.22 fh —788.85 ff -853.01 Nif-Pth —884.955 Nih-Irf

CH -569.93 fee -579.60 fec -591.54 Ni-fee -610.387 Ni-hep
C+0 -972.28 th -941.93 th -1013.10 Nif-Pth —-995.315 Irt-Nif

CO —-143.97 fee —-145.25 fee —-146.98 Ni-fee -201.732 Ir-top
C+C -1053. 04 th —1143.68 th -1107.47 Nif-Pth —1142.785 Nih-Irf

G, -593.59 th -523.62 th —-609.42 Nif-Nih —644.325 Nif-Nih

F2, 33 HNH T B FIICIRE R b e R B

iy, C BRI ARG KM C -H, C-0 fiC-C

2 WMy CH, CO, C, &K, CArm R RESEREMEERS
Table 2 The distance of C =M, C — H and the charge of C of adsorbed CH, CO, C,

CH CO G,
Distance of  Distance of Charge Distance of  Distance of Charge Distance of  Distance of Charge
C-M (nm) C-H (nm) ofC C-M(nm) C-0 (nm) ofC C-M (nm) C-C (nm) ofC
Ni(111) 0.119 0.110 -0.430 0.136 0.120 -0.007 0.138 0.135 -0.188
Pe(111) 0.120 0.108 0.057 0.138 0.120 0.121 0.137 0.142 -0.081
NiPt(111) 0.107 0. 108 0.123 0.125 0.119 0.327 0.120 0.135 0. 096
Nilr(111) 0.118 0.108 0.078 0.186 0.116 0.450 0.125 0.136 0.121
PSR HiZ 1 HEAERTLIE N, B2 I fl P s, 526



554

FRBCR S el o A AL AR HLRBR YL RE A DET BF5E 353

Ni AR, FrA Wi <5 I 2 i 1) W B RE AT AT T
B, FIRERH T Ie F P IARG SR T 48 5 K
W R Z el PR .

2.3.1 1 WL

CH W fff: CH fE4 )8 Ni(111) 3%
TET P B P = 2 7 1 % e A, IR 25 7y CHL O
Cy XFFK, CHE NiZ& I i BE % 04 0. 119 nm, C J{ ¥

xILRMEFHRERER CEEERRENES

Table 3 Charge of coadsorption atoms and distance of C - M

C+H C+0 C+C
Distance of Charge  Charge Distance of Charge  Charge Distance of Charge of Charge of
C-M (nm) of C of H C-M (nm) of C of O C-M (nm) C-fcc C-hep
Ni(111) 0. 108 -0.275 0.015 0.108 -0.176 -0.534 0.108 -0.204 -0.201
Pe(111) 0.110 0.115 0.199 0.108 -0.139 -0.460 0.111 -0.164 -0.141
NiPt(111) 0.092 0.268 0.129 0.091 0.354 -0.454 0.095 0.249 0.239
Nilr(111) 0.107 0.171  0.149 0.173 0.267 -0.442 0.108 0.189 0. 190
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Fig. 2 The most stable adsorption site of C, on metal surface
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Fig. 3 The energy change of the reaction of CO, CH, C, on metal surface
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The Resistance of Carbon Deposition of Methane
Partial Oxidation Catalyst ; the DFT Study

CHEN Yi-fei, ZHANG Min-hua, JIANG Hao-xi
(R&D center for petrochemical technology, Tianjin University, Key laboratory for green chemical technology
of China education department, Tianjin 300072, China)

Abstract: DMol3 module based on density functional theory ( DFT) has been used for Ni-Pt , Ni-Ir slab model.
The resistance of carbon deposition of partial oxidation of methane on Ni(111), Pt(111) and NiPt(111) Nilr
(111) has been researched. Simulation results indicate that Pt has good resistance to carbon formation. Further-
more , the results predict that the addition of Ir, Pt can increase the resistance of carbon deposition, and Ir is better
than Pt.

Key words: Density Functional Theory (DFT) ; Carbon Deposition; Methane; Partial Oxidation



