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This thesis concentrates on improving zeolite Y's adsorption abilities by using a
composite with bamboo wood and a zeolite-supporting catalyst in various forms for
dispersing Cu.

In the initial study, zeolite Y is dispersed on bamboo wood to create a zeolite-
carbon composite. To achieve a high zeolite loading on the bamboo wood, the wood
undergoes reflux with an HCl solution before mixing with the zeolite Y gel. The
composite is synthesized using the hydrothermal method. This acid pretreatment
increases the loading of zeolite on the bamboo wood and enhances the purity of
zeolite in the composite. The treated wood-zeolite composite exhibits the highest
adsorption capacity for Ni (Il) ions, and it offers the advantage, including easy separation
between the adsorbent and adsorbate. However, due to the micrometer particle size
of zeolite and more space of wood, percent and particle size of zeolite should be
improved. To further develop the composite in a further work, water in the gels of the
composite preparation is adjusted, resulting in a reduction of the zeolite particle size
in the composite from 3-4 ym to 150-200 nm. This nano-sized zeolite Y composite
exhibits improved dispersion and high CO, adsorption capacity compared to pure
zeolite NaY.

Furthermore, zeolite Y is explored as a supporting material for Cu catalysts to
investigate the effect of acid-base properties of the support on metal dispersion and
the pathway of ethanol conversion. Various forms of zeolite Y, including Na* (NaY),
NHa" (NHqY), and H" (HY), are utilized to prepare Cu-based catalysts using the incipient
wetness impregnation method (CuO/NaY, CuO/NHaY, CuO/HY). An operando time-
resolved X-ray absorption spectroscopy (TR-XAS) setup in combination with gas
chromatography (GC) and mass spectrometry (MS) techniques was employed to gain
insights of the structural changes of copper during pretreatment and the ethanol steam
reforming (ESR) process. The results indicate that Cu on zeolite NaY can be reduced to

Cu metal more than Cu on zeolite NHsY and HY due to differences in copper oxide



Y

species and Cu (Il) ion. The catalytic testing of ESR demonstrates that CuO/NaY catalyst
exhibits a selective pathway for producing hydrogen via ESR and ethanol
dehydrogenation, while CuO/NHaY catalysts favor the production of H; through ESR
and ethylene steam reforming. In the case of CuO/HY catalyst, Hz is generated through
ethanol dehydrogenation and ethylene steam reforming. Additionally, the form of
copper species in ESR testing depends on the form of zeolite support. The form could
contribute to different selective pathways for ethanol conversion. The Cu/NaY catalyst
gives the highest selectivity for Hz in the ESR reaction. Thus, zeolite NaY is
recommended as a supporting material for copper catalysts in the catalytic activity of
the ESR reaction.

This thesis demonstrates the potential of composite materials involving zeolite
Y and bamboo wood as efficient adsorbents and highlights the influence of different
forms of zeolite on the acid-base properties and catalytic behavior of Cu-supported

catalysts in ethanol steam reforming reaction.
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