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Conclusions: Two types of ACF materials were tested as supports for the SCW impregnation of ZnO, namely CC1 and CC3,
which differ in terms of specific surface area; ZnO with hexagonal structure was formed under SCW conditions
irrespective of the used ACF support; higher loading of ZnO on ACF is observed in the case of the CC3 support; SCW
impregnation is a promising one-step method for the preparation of ZnO/ACF composites.
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SEM micrographs of  ZnO/CC1. SEM micrographs of ZnO/CC3.

XRD patterns of ZnO impregnated samples and of ACF supports.
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Abstract & Background: Supercritical water (SCW) is a green solvent with tunable physical and chemical properties [1],
a highly attractive reaction medium, proven effective in impregnation of the metal oxide nanoparticles on porous
support materials, including ZnO on activated carbon [2]. Compared to the hydrothermal synthesis of ZnO in subcritical
conditions, which typically makes use of precursor zinc salt aqueous solutions and alkaline mineralizers [3], the SCW
impregnation technique is an one-step, mineralizer-free process suitable for the preparation of supported ZnO
composites.

Aims: In this study, using a continuous flow tubular reactor, we develop the SCW impregnation method to prepare
ZnO on monolith support made of activated carbon fibers (ACF). We discuss the results in terms of structure and
morphology of the obtained composite materials.

Picture of the experimental setup used
in this study: on the right, continuous
flow tubular reactor containing the
monolith ACF sample (left image).

Experimental conditions: 
Zn(NO3)2 aqueous solution as Zn 
precursor;  395 °C and 250 bar.
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