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In this work, a life cycle assessment (LCA) is performed to investigate and quantify the environmental burdens of the p-xylene production from biomass feedstocks.  This is the only potential renewable alternative to petroleum for the production of high-volume fuels and high-value and low-volume chemicals to address the issues related to exhausting oil reservoirs, increasing petroleum prices and rising environmental concerns [1]. The development of efficient and economically sustainable routes for biobased p-xylene production has raised a lot of interest since p-xylene is widely used as a raw material to produce polyester polyethylene terephthalate (PET) -- a polymer resin broadly used in the synthesis of fibers, films, and beverage containers [2-5]. In our previous work, a techno-economic analysis has been performed for the production of p-xylene from starch. We developed the production flowsheet and then evaluated the economic merits of the process [6]. 

[bookmark: OLE_LINK1]The acceptance of bio-products in the market place is easier if they can successfully compete with petroleum-based products not only in terms of economics but also in terms of process sustainability [7]. A large number of researches have focused on the LCA to evaluate the sustainability of bio-based products. The main finding from these works is that bio-products are more beneficial to the environment by reducing resource use and global warming. However human toxicity and ecological toxicity occurring mainly during the growing and processing of biomass are often unfavorable [8, 9]. Thus it is important to evaluate the environmental merits of the bio-based p-xylene production to enable a comprehensive evaluation along with techno-economic analysis performed in our earlier work[6]. The scope of the LCA in this work is cradle-to-gate involving the p-xylene production system as well as the biomass feedstock cultivation, harvesting and processing. More specifically, the biomass cultivation and processing is either directly selected from database or derived from those available in the literature by a simplified Aspen Plus simulation whilst the downstream manufacturing of p-xylene is based on our previous work with some modifications [6]. 
[bookmark: _GoBack]This work has implemented the heat integration using Aspen Energy Analyzer and a further analysis to improve the process design presented in [6], resulting in the better environmental performances. The design modifications and HEN is then employed in the flowsheet using Aspen Plus to generate the corresponding material flow inventory and energy consumptions which is subsequently translated into life cycle inventory and utilized to calculate the environmental impacts and to identify the environmental-impacts-intensive impacts using Simapro – a widely used LCA software [10]. Different scenarios with both first- and second- generation biomass feedstocks and different hydrolysis methods of lignincellulosic biomass are discussed and compared with the petroleum-based production. Finally sensitivty and uncertainty analysis are performed to address the impacts of process parameters on the environmental indicators and identify the most important processes in the entire production route. 
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