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Table 1 Reaction energy, barrier and rate constant of

each elementary reaction of methanol cracking

Elementary reaction AH/eV E/eV ks
CH,0H—CH;0+H -0.53 0.86 2.91x10°
CH,0H—CH,OH+H 0.43 1.37 3.23x10°
CH,0H—CH,+OH -0.32 1.84  7.32x10°
CH,0—CH,0+H 0.08 089  1.70x10°
CH,0—CH,+O -0.14 0.94 6.97x10°
CH,0—CHO+H 0.03 1.22 4.70x10°
CH,0—CH,+0 0.37 1.15 1.64x10"
H+H—H, 0.21 0.85 3.48x10°
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Fig.5 The most stable configuration of IS, TS and FS of CH;0H cracking reaction on the Cu,-CsN,H, catalyst
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DFT Study on Adsorption and Cracking Mechanism of Methanol
on the Cu,-~C;N,H, Surface

WANG Wannan', REN Ruipengl’z*, LU Yongkangl’z*
(1. State Key Laboratory of Clean and Efficient Coal Utilization, Taiyuan University of Technology,
Taiyuan 030024, China; 2. Shanxi-Zheda Institute of Advanced Materials and Chemical Engineering,
Taiyuan 030024, China)

Abstract: It is of great significance to develop an efficient and stable catalyst for methanol to formaldehyde, but
the problems of poor stability and low selectivity for formaldehyde still exist. The mechanism of methanol
adsorption and cleavage on the catalyst surface was explored based on DFT-D3, using Cu, cluster catalyst
embedded in carbon nitride (Cu,-CsN,H,) as a model. The results show that Cu,-C;N,H, exhibits excellent
stability and high formaldehyde selectivity. The optimal path of methanol pyrolysis is CH;OH—CH;0—CH,0 on
the Cu,-CsN,H, surface. The charge analysis results show that the electron specialization between the catalyst and
methanol can activate methanol. These results provide theoretical guidance for rational design of efficient
methanol to formaldehyde catalysts.

Key words: methanol; formaldehyde; DFT; Cu,-CsN,H,; cracking mechanism
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