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Abstract

In this study, activity and selectivity in metha#totolefins (MTO) reaction of Cr, Cu, Ga,
La, Mg, Y, and Zn-doped 3D-printed ZSM-5 zeolite moliths were evaluated and the
appropriate dopants were screened through varinalysas. These 3D-printed ZSM-5 zeolite
monoliths were doped with the above metals by tiagiclition of metal nitrate precursors into
the 3D printing paste thus the metal doping proceduas integrated with the 3D printing
fabrication. The effect of dopants on physical attemical characteristics of the doped
monoliths was studied through XRD, XRF; Nhysisorption, FTIR, SEM-EDX, HTPR, and
NHs-TPD. The performance of these printed metal-dgesalite monoliths in MTO reaction
was systematically evaluated and compared withr tien-doped counterparts at 673 K for 24 h
of reaction time. It was found that doping of CrgMand Y into 3D-printed ZSM-5 zeolite
monoliths leads to enhanced methanol conversioerees doping of Ce, Cu, Ga and Y has little
or no effect on catalysts reactivity. The olefinglestivity followed the sequence
Zn >Mg >La >Y >Cr >Cu >Ga at 10 wt% dopant contemmsline with the relative amount of
moderated acid sites in the monoliths. The resutteated that among all the investigated metal
dopants, 3D-printed ZSM-5 zeolite monolith dopedhwiO wt.% Mg exhibited the favorable
effect on the light olefins production and show#aykene and propylene selectivity of 24% and

33%, respectively with methanol conversion approagho5% at 673 K. The increased
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