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Abstract: As a high energy density fuel, diesel is extensively utilized in transportation, marine sectors and related fields.
However, its substantial consumption has resulted in significant environmental challenges. Under the “Dual-carbon” strate-
gic framework, the clean utilization of diesel has become particularly critical. Solid oxide fuel cells (SOFCs) as a promising
clean energy technology are of high efficiency, good fuel adaptability and seamless integration with conventional fossil energy
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systems. It offers an ideal solution for energy supply
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islands by developing diesel-fueled SOFC as a method of
clean utilization of diesel. Nevertheless, the complex com-
position of diesel and the susceptibility of catalysts to coking
and sulfur poisoning during the process have hindered the a-
doption as SOFC fuel. This paper comprehensively reviews
recent advancements in catalysts for hydrogen production via
diesel reforming, examines current research trends in cata-
lytic materials, and explores the application potential of 3D

printing technology in hydrocarbon fuel reforming. This
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work aims to provide theoretical guidance and technical insights for promoting the application of diesel reforming technology

in SOFCs. Addressing these key technical challenges is expected to accelerate the commercialization of diesel reforming tech-

nology, thereby contributing to the development of a clean, low-carbon, safe and efficient energy infrastructure.
Key words ; solid oxide fuel cell (SOFC) ; diesel reforming; catalyst; hydrogen production; 3D printing
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Table 1 Comparison of the advantages and disadvantages of three types of diesel reforming reactions !
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Fig. 5 Schematic diagram of common 3D printing methods'>"; (a) digital light processing( DLP) ,

(d) fused deposition modeling( FDM) ,

BUSH, (e) H

(b) selective laser sintering ( SLS) ,

() stereolithography apparatus(SLA) , (e) direct ink writing( DIW)

£3 3D HNEEEHERARERSRBEEE LT R EREXT L
Table 3 Application and performance comparison between 3D printing and traditional preparation technologies in hydrocarbon fuel refor-
ming catalysis

Catalysts Reactant Methods Structure cnn\(z)eiiir:r?lrate References
Mn/Na, WO, CH, DLP Honeycomb coal 25% (58]
Ni/Ce/SSH CH, LPBF Honeycomb support 40% [59]
Ni/NiAl, O, CH, SLA Pyramid bevel border frame topology 97.5% [60]
Ni-CeO,/y-Al, 0,4 CH, SILM SX 98.53% [61]
NiAL0,/ALO, CH, SLA Monolithic of the topology 97% [62]
Cu/AlL, 0, CH, 3DP Porous honeycomb 72% [49]
Ni-SCR CH, 3DP Honeycomb structure 70% [53]
Ni; Al CH, Impregnation method — 95% [63]
Ni-B/MgAl, 0, CH, Co-sedimentation method — 85% [64]
Nij, sMg, sAlO, CH, Impregnation method — 90% [65]
Pt-Pd/y-Al, 04 Vehicle exhaust DLP AM lattice structure 90% [57]
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