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)Statement of the Problem: Biomass, as a raw material for future fuels and chemicals, has been put on the agenda to cope with the crisis caused by the increasing depletion of fossil fuels and environmental pollution [1, 2]. The chemical energy contained in biomass can be directly obtained from burning or indirectly obtained by converting it into liquid or gas fuel. The fuel syngas obtained from the gasification of biomass can be burned to generate heat and can be used in engines or turbines to generate electricity. Liquid fuel obtained from biomass pyrolysis or liquefaction can replace traditional fuel oils used in power generation and thermal energy, as well as in the production of fuels and chemicals [3]. Pyrolysis is considered to be an effective method in various biomass utilization technologies, through which high yields of liquid products can be achieved [4]. However, the bio-oil prepared by the pyrolysis of biomass has a high oxygen content and therefore is lacking as a high-quality transportation fuel [5-7]. Our group worked to identify a catalyst that could more efficiently convert biomass pyrolysis oil into high-quality fuel.
Methodology and Theoretical Orientation: An upgraded process was developed to produce high-quality bio-oil or liquid fuel. Currently, hydrodeoxygenation (HDO) is an effective method for upgrading bio-oil to produce high-quality liquid fuels and chemicals because such a process eliminates oxygen and produces a stable product. In this work, the catalyst Ni@HZSM-5-γ-Al2O3 was prepared using an initial impregnation method, and the HDO process was investigated in the gas phase using guaiacol as a model compound. The gas-phase HDO reaction was carried out in a fixed reactor. The flow rate of the model compound was 0.07 g/min, and Ni@HZSM-5-γ-Al2O3 was stored in the middle of the tube. The influence of temperature, hydrogen pressure, flow rate, and WHSV on the HDO of the model compound were studied. 
Findings:  First, we found that the catalyst Ni@HZSM-5-γ-Al2O3 exhibited a typical mesoporous structure with a BET surface area of 310.40 m2/g. We then investigated the effects of temperature, pressure, hydrogen flow rate and WHSV on guaiacol HDO activity. And it was determined that the liquid yield, conversion and hydrocarbon content under the optimum conditions were 39.82%, 98.73% and 86.85%, respectively. Based on the above findings, we confirmed that the mixed supported nickel-based catalyst Ni@HZSM-5-γ-Al2O3 has a high efficiency for the removal of oxygen-containing groups in guaiacol.
Conclusion & Significance: Bifunctional catalysts with both an active metal phase and an oxophilic support are the most effective for this HDO process. The metal phase components have the function of dehydrogenation/hydrogenation reactions. In addition, the strong acid sites on the catalysts are favorable for ring-opening or dehydration reactions in HDO. 
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About Research Topic
Since the first industrial revolution, the world has seen increasing technological advances and improvements in human living standards. However, this has also caused a sharp rise in the global energy demand and climate change, and people are starting to look for good solutions to solve these problems. A fundamental solution to the climate change problemkey. Biomass is the most abundant and least expensive renewable, alternative energy source. The chemical energy contained in biomass can be directly obtained from burning or indirectly obtained by converting it into liquid or gas fuel. The fuel syngas obtained from the gasification of biomass can be burned to generate heat and can be used in engines or turbines to generate electricity. Liquid fuel obtained from biomass pyrolysis or liquefaction can replace traditional fuel oils used in power generation and thermal energy, as well as in the production of fuels and chemicals
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