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Fig.1|Catalytic performance. ab, Synthesis rates (r) when using C,, and
Mao-based (a) and Ru-based (b) catalysts with orwithout Cg, oralkalimetal
promaotion (all provide d d ata were evaluated at 400°C and 1 MPa, with the
exceptionof the C-promoting Ru/Ce0, that was additional ly tested at 0.1
and 0.2 MPa). The conditions included aH,:N, ratio of 1:1. The error bars
represent the standard deviation of the meanbasedonn = 3independent

catalytic tests performed under the stated conditions. The increase multiple
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of theNH, synthesis rate over Mo- and Ru-based catalysts withC, promotion
is also provided on the right vertical axis. The dashedred line is used to express
the results more intuitively and clearly. ¢, The H, reaction order of Ru-based
catalysts with orwithout C;, promotionat 400 *C and 1 MPa. d, The catalytic
stability over representative cluster-matrix catalysts at 400 °C and 1 MPa

for 1,006 h.
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Fig. 2 | S tructural properties. a, Anatomic HAADF image of pristine Mo MX extracted from the correspondingarea ofthe CofMo,MX interface. £ CSSNMR
showing alayered characteristic. b, An AC-iDPC image ofa C-promoting profiles. g, Mo K edge EXAF Sspectraover the Mo-based catalystsand references.
Ru/Ced,. cd, An AC-iDPCimage (c) and EDS maps(d) of C, /Mo MY, where Rdenotesradial distance. h,i Mo (h) and Ru (i) L edze NEXAF Sspectra
thecapping layersare outlined by yellow dotted lines. e, The linescan profiles normalized over the C,~TM co-catalysts.

gobbobbbugoogbobobbbodgooobbobbooooooboobobbougg
goceobggoceo b rROUODODOOobDbobObboooooobboon
gobbobbbugogoo-pbobouuooooboobood

gobbobbbugoogbobobbbodgooobbobbooooooboobobbougg
goboboobobboooooobbobbbooooooobbobbbooo

000000 O https://doi.org/10.1038/s41557-024-01626-6

guoooobbgooooo-goa

OO0 0000 000 https:.//www.iikx.com/news/progress/

3/4



D000 0oO0Oo0ObObOo0O0O0000000uooOddiikx.comd O

4/4


https://www.iikx.com
http://www.tcpdf.org

