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This  work describes the
procedures followed to obtain‘.rhe
four hibonite-type La-
hexaaluminates (La-HA) using
aluminum saline slag waste as
the aluminum source. Briefly, an

- acid-extracted aluminum
solution (8.9 g/L) was used to
synthesize the hexaaluminate
by mixing with a stoichiometric
amount of lanthanum nitrate

2-propanol/polyethylene |

= glycol/methanol/1-

~ hexanol/glucose depending on |
the hydrothermal conditions of
the synthesis. transmission
electron microscopy (HR-TEM)

results showed the
formation  of  pure-phase
hexaaluminate at 1473 K in all
cases, with differences in the
| textural properties between
he materials. The solids
obtained were used as;
supports for nickel catalysts [
(10 wt.%) for the dry reforming
of methane (DRM) at 973 K.
he supports and catalysts
ere characterized by X-ray
diffraction (XRD), N,

fluorescence
(TPR), scanning
electron microscopy (SEM)

and transmission electron
microscopy (HR-TEM).

CONCLUSION

This study has demonstrated that it is possible to use aluminum saline slags

to synthesize materials with a hexaaluminate type structure as support for Ni
catalysts. The trace metals resulting from acid extraction of Al from the slag
contribute positively to synthesis of the hexaaluminates since they allow an
LaHA structurewith an La:Al stoichiometric ratio of 1:11 to be obtained.
The hexaaluminates obtained from val orization of the auminum saline slags
and modified with Ni have been found to be active in the dry reforming of
methane (DRM), with an effect of their textural properties, dispersion of the
metalic phase and metal-support interaction on the performance of the
catalyst in the reaction being observed. $4 was found to be the catayst,
exhibiting the best stability and catalytic performance during the 20 h of
reaction, followed by S3, S2, and S1.

Another important aspect highlighted in this work is that the purity and /
crystalinity of the hexaaluminate affects the interaction between the support
and the meta, thus resulting in low dispersion and a very large metal grain
size, which influences the performance of the reaction as fewer active sites
are generated in the catalyst. It is therefore advisable to maintain a
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op) XRD pattern of the Ni/hexaaluminate synthesized using La and Al

tracted from saline siags (the hibonite, NiO and spinel pattems are

cluded for comparison). (Bottom) Comparison between support and
catalyst. Symbols: ¥ Spinel pattern #00-021-1152,  Hibonite pattern
#00-007-0785, ‘ NiO pattern #01-073-1523.
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Table 1: Maximum peak temperatures and area fraction of
the reduction stages for the different cats.
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compound phase that allows a greater metal-support interaction in the case
of hexaal uminate-based walyss

Table 3: Parameters obtained from the experimental and
TPR curves at different heating rates for S4.
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TEM images and EDS mapping for S4
after DRM for 20 h. Metallic nickel grains &
on the microstructure of hexaaluminates
Table 4: Comparison of the kinetic parameters between [a), b), ¢), d)]. Nickel cluster with ooke
the different methods. deposits [€) f) g) h)]. TEM-EDS mappin

Method

for nickel cluster [i), j), k), 1), m)].
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ages and distribution of grain areas for 4 after calcination
a)-b) SEM images and magnification of surface grains of
10% Ni/LaHA. ¢) Microstructure and NiO particles
1in 10% Ni/LaHA. ¢) d) Image analysis for
rains in 10% NiO/LaHA. ) Distribution of the grain area
s ¢) d). SEM images for S1 after calcination at 673 K. 2) SEM cluster 2D image of NiO species
in 10% Ni/LaHA. b) Microstructure and NiO particles dispersed in 10% Ni/LaHA. ¢)
Image of isolated clusters in &) using low-pass filters. ) Application and filtering of the
box in b) to identify nickel particles dispersed on the hexaaluminate microstructure. €)
Segmentation of the particles on the hexaaluminate microstructure to determine aress. f)
Areadistribution for clusters and free NiO particles.
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