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11. Summary of the new findings of the thesis:

The dissertation analyzed and compared the physicochemical properties, thermal behavior,
and application potential of macadamia nutshells and husks, highlighting their suitability
as feedstocks for biomass gasification technology. The results show that both types of
residues have low moisture and ash content, high fixed carbon content, and superior
calorific values (18.25 MJ kg™! for husks and 21.5 MJ kg™! for nutshells), underscoring their

potential to replace wood or conventional biomass sources.



The dissertation elucidated the gasification process of macadamia residues in a reactive
gas environment (20 % CO; + 20 % H>O + N»), identifying three distinct stages and
analyzing the composition of syngas produced at each stage. Additionally, the calorific
values of the resulting syngas were obtained. The findings indicate that syngas from
macadamia nutshells has a high H»/CO ratio (1.12), suitable for the Fischer-Tropsch liquid
fuel conversion process, while syngas from macadamia husks exhibits more stable
composition with high calorific value.

At the experimental scale, the study demonstrated that the energy conversion efficiency of
macadamia residues reached 61.5 % in a commercial gasification system, comparable to
other common biomass types. The dissertation also investigated the properties of
gasification char on an experimental scale, revealing a high specific surface area of 37.8
m? g”!' and a total pore volume of 0.0375 cm? g'.

Moreover, the research evaluated the CO; and dye adsorption capacity of by-products from
the gasification process, contributing to the potential practical applications of these
residues in environmental remediation. The dissertation provides detailed data on the
physicochemical characteristics, gasification kinetics, and material structure of macadamia
residues, enriching the field of biomass conversion research and the development of nano-
carbon materials.

12. Practical applicability, if any:

The findings of this dissertation are significant in determining the feasibility and
effectiveness of synthesizing micro-nano structured carbon materials for pollutant
adsorption from macadamia residues through biomass gasification for energy production.
The successful synthesis of high-performance adsorbent materials from macadamia
residues using gasification technology demonstrates the potential to utilize this promising
biomass resource efficiently and sustainably, while simultaneously producing high-quality
fuel gas.

The investigation into the transformation and properties of both syngas and gasification
char throughout the conversion process contributes crucial insights into the applicability of
both products, thereby promoting the development of macadamia residue gasification
technology.

13. Further research directions, if any:



- Research and synthesize catalysts to enhance H> production and reduce tar formation

during the gasification of macadamia residues.

- Investigate and evaluate catalysts for the gasification of macadamia residues to improve

the properties of gasification char (specific surface area, pore volume), thereby enhancing

the adsorption capacity of the material.

- Examine suitable catalysts for the gasification of macadamia residues to improve the CO2

selectivity of gasification char, thereby increasing adsorption efficiency.
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