#oate oM o# T Vol.54  No.6
2026 4 6 H %5 230—237 11 Journal of Materials Engineering Jun. 2026  pp. 230—237

Sl AR AR S, T, BE 2, 5 A0RE Ao/ TEE R A ACREAR AL BT BERE Bk S A H R TR R [T ] A4 DA, 2026, 54(6) -
230-237.
70U Honglei, GAN Guoyou, TANG Xiuzhi, et al.Selective oxidation of methanol to methyl formate over Au’"-nanogold/
amorphous SiO, catalyst[ J].Journal of Materials Engineering, 2026 ,54(6) : 230-237.

MAKE A/ EER _SUEENFEREFENE
AL FI FH R FH R

S E CHEAT ERL, R R
(1 B TR AERRLE 5 TR R 65009352 H R B 7 I b RH R 5 T AR5 e
FRRIBEREPE R RS S T LIS, WV TR 31500053 R K A LRI ARBFZERE , K 7b 4100835
4 R AT R AR B A BR A Rl B2 R AR B S BE 4324 vl , KL 3004565
5 iR MORVRL S 5 TR B, VL5 H N 213200)

HEE W BRAE S —Fh S ZE 00 A 2= v (R4 i1 Y st g P TR FH TR %) v R ok M AR RN B I 2, % CL Ak B
TR o ATAEBITA LT =i b ik 204 0 240K 4 0 25 B AL TR, LA 45 J I Bl 08 0 1 A FL AU A ik / 9K 4
(Au-L@SiO,) , i FLAEE /> T /9K 4 (Au@S1) FIEE BV AL RE /91K 4 (A0’ @SIO,) o TIRZERFW, Au-L@SiO,
PEAR T AE 80 “CAIR IR 45 1 T SE 80 T 1E R 2 10050 1) FH Bz A il R R P I , b 3 ) A0 T R AB 1 9 A FL Au@SiO, i1k
1, 3 R B ELRAE MG S10, P 4K 4 1R Ak 22 SR 557 B T3 Ak M. 5 Bl Au@S1 fgrFL Au-L@SiO, 2
IRAMEALFIAA E, JEE A AW @SIO, I 1 i m WA AR T | e et (23600 85 96 1 11 H R e 6 100%6 .
T AT @SIO, B AL I M ML, 2R FH X5 4 WOORS 4N 25 0 (XAFS) i X Heilb 47 T R sl 4 g ik . 25 5 & PR
AU @SIO A A B FAEAE, VLA & 8 T B i AR LG P DGR R 32 . B2 o SR A A BILBC IR A8 A 4 1
YR AT 1% R SR AT PP B4Rk S, TP R 3 T OGBS 2 £ 35 0 MR MR AL TR 9 T R A AL T3 S, I X4 Ak
B R ] P TR P R A Tl iy FH B TR

KR  GOK SRR s R bRk ; W R AL AL TR TG s XAFS

doi: 10.11868/j.issn.1001-4381.2025.000038  CSTR: 32421.14.j.issn.1001-4381.2025.000038

FESES: TB34  X#EERIREE: A XEHS: 1001-4381(2026)06-0230-08

Selective oxidation of methanol to methyl formate over
Au’-nanogold/amorphous SiO, catalyst

70U Honglei"*, GAN Guoyou", TANG Xiuzhi’, CHANG Weichun*, WU Jian""

(1 Faculty of Material Science and Engineering , Kunming University of Science and Technology , Kunming 650093, China;
2 CAS Key Laboratory of Magnetic Materials and Devices , Ningbo Institute of Materials Technology and Engineering,
Chinese Academy of Sciences, Ningbo 315000, Zhejiang , China; 3 Institute of Aeronautics and Astronautics, Central South
University, Changsha 410083, China; 4 PipeChina Science and Technology Research Institute, Tianjin 300456, China;

5 College of Materials Science and Engineering , Hohai University , Changzhou 213200, Jiangsu, China)

Abstract: Methyl formate (MF) is an important chemical intermediate. The development of efficient
catalysts for the synthesis of MF from methanol 1s of great significance to C1 chemistry. In this study, three
composite catalysts supported by nanogold on silica carriers are designed and synthesized, including Schiff
base-modified mesoporous silica/nanogold (Au-L@SiO,) , microporous silica molecular sieve/nanogold
(Au@S1) , and amorphous silica/nanogold (Au’" @SiO,). The experimental results show that the Au-
L@SiO, catalyst achieves 100% selectivity for the conversion of methanol to methyl formate at low
temperature of 80 °C, and its conversion rate is significantly better than that of the unmodified mesoporous
Au@Si0, catalyst, indicating that the unique chemical environment of nanogold in ligand-modified SiO,
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helps to improve its catalytic activity. Compared with the above-mentioned microporous Au@S1 and

mesoporous Au-L@SiO, supported catalysts, amorphous Au’ (@SiO, exhibits the highest catalytic activity,

with a methanol conversion rate of 85% and a MF selectivity of 100%. To explain the mechanism of the

high catalytic activity of Au’ @SiO,, its local structure has been characterized by X-ray absorption fine

structure spectroscopy (XAFS). The results show the presence of Au’" ionic in Au’"@SiO,, indicating that

gold ions are the key factor in enhancing its catalytic activity. In summary, this study shows that organic

ligand modification and the construction of gold ion-type nano-gold catalysts play a key role in catalytic

methanol oxidation. This provides a new strategy for the development of green and highly active

nanocatalysts, and is of great significance for the industrial application of catalytic methanol to MF.
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Fig.1 Schematic diagram of the methanol selective oxidation reaction evaluation device
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respectively, the insert is pore size distributions determined by employing the nonlocal density functional theory (NLDFT) method,

and its fluorescence spectra(b) , the insert fluorescence spectrum is HBA (dot line)
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