Activation of Triply Periodic Minimal Surface (TPMS) microarchitectures with LaNiO;-
based perovskites for low temperature ammonia decomposition

L of O —

«r ] Consiglio Nazionale
delle Ricerche

! Institute CNR-ITAE, Via Salita S. Lucia sopra Contesse n. 5, 98126 S. Lucia, Messina, Italy

M. Thomas, G. Marino, C. Italiano, A. Vita -

IXS | Hyd , . . .
Fuel Coleand Aeanced betiories | June 30t to July 39, 2024, in Milazzo (Messina, Italy)

AndreaH

Corresponding Author: minju.thomas@itae.cnr.it

INTRODUCTION

The present work deals with the synthesis, characterization, of LaNIO,; based perovskites with varying A site dopant (Mg,Sr,Ce,Y) and investigation of
catalytic ammonia decomposition in the temperature range of 300-600 °C. The second part of the work Include catalytic activation of (by a wash-coating
method) of Triply Periodic Minimal Surface (TPMS) microarchitectures 3D-printed in a cylindrical shape (@ = 1cm, Length = 1.5 cm), In Ni-alloy and with

various structural parameters (porosity, cell type). The general aim is to intensify the hydrogen generation with structured catalysts with geometries that allow
the integration with H,, selective membranes in a membrane-based reactor to increase productivity at low temperatures (300-450°C).

S h

Fossil fuels

Yo 80

nnnnnnnnn ff o—

h )
Renewable energy ydrogen production

Surplus energy (electricity)

onia

synthesis

ﬂ.& ! ™~ '
2o . -
Ammonia %

transportation

Ammonia
storage/
distribution

e Synthesis of perovskites

1

.~ o O -

Citric acid adddition  Metal nitrates addition

5.

J LA
. -
Calcination
650°C 4h

Stirring/80°C/1 00min

Aging 80°C

Combustion

200°C 2h

Sol-gel combustion synthesis

©

Ammonia
decomposition

Ammonia direct

utilizatio

n

Ammonia decomposition

NN XN X

X-ray Diffraction Pattern

a

— LaNiO; — Lag,Mgg3Nio; — Lao.7Sro.3NiO;

Intensity (a.u.)

— Lay7Cep3NiO; — Lag7Yo3NiO3

30 40 50 60 70 80
2Theta(degrees)

Intensity (a.u.)

Perovskite general formula ABO,

A site or B sites doping can tune the chemical properties

They can produce size controlled nanoparticles with uniform spatial distribution.
Transition metal will be strong anchoring on the metal oxide support.
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* Perovskites are promising materials for low-temperature NH,, as they can incorporate
catalytically active metals, provide a good distribution, and regulate the size of the
active phase after reduction.

* Between the different formulations studied, the Lag.;Mgo.oNiO3; and Lag.75r¢.3NiO3
perovskites exhibited promising performance at 450°C, achieving a hydrogen
productivity (5.52 and 4.89 mmol H, - gcat! min™).

*The combined dip/spin coating method can be used to obtain TPMS catalysts with
homogeneous and stable catalytic layers irrespective of the geometry of the structured
support.
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