
	Raw material
	Ref

	Corn Stover
	0,01
	USD/Ton
	this research

	supplies
	

	water
	0,33
	USD/Ton
	[1]
	enzymes
	49,30
	USD/kg
	

	H2SO4
	0,17
	USD/Ton
	

	Lime
	0,13
	USD/Ton
	

	Ethanol (solvent)
	1,84
	USD/L
	

	CO2
	0,48
	USD/kg
	[2]
	NaOH(solid)
	251
	USD/Ton
	[3]
	Activated Carbon
	600
	USD/ton
	[4]
	Products
	

	Biogas
	0,15
	USD/m3
	[1]
	Solid digestate
	7,36
	USD/Ton
	

	Liquid digestate
	4,16
	USD/Ton
	

	Butanol
	1,23
	USD/L
	[5]
	Acetone 
	1,2
	USD/kg
	

	Ethanol
	1,3
	USD/L
	

	Xylitol
	3000
	USD/ton
	[4]
	kraft lignin
	350
	USD/ton
	[6]
	organosolv lignin
	450
	USD/ton
	

	Biomethane
	0,45
	USD/ton
	[7]
	Utilities
	

	Ethylene glycol
	0,85
	USD/L
	[5]
	low Pressure steam
	7,89
	USD/ton
	[1]
	Medium Pressure steam
	8,07
	USD/ton
	

	Electricity
	0,25
	USD/Kwh
	

	Cooling Water
	0,042
	USD/m3
	

	supervisors
	2,21
	USD/h
	this research

	operators
	1,42
	USD/h
	



sample for the calculation of impacts following the PB-LCA methodology:
The base case (B.C) will be taken together with the results of the climate change category presented in Table 7. First, it starts by annualizing the functional unit (1kg corn) considered in the LCA analysis according to the limits considered in the analysis. flow of 22,080 tons/year was considered. production can be estimated at a 1:1.2 ratio (corn:CS).

Using the characterization factors provided by Ryberg et al. (Ryberg et al. 2018a) the impact of the climate change category on the PB control variables is calculated annualizing the result.
	
	Eq. (2)

	

	


	

	


From the equations in Table 6, the SOS was calculated according to the criteria used. We took a world population of 8000 million people, a population in Colombia of 52 million and 1 million in the region of Sucre. Data provided by the International Monetary Fund for world GDP were used (104,476,432 mUSD) and for the GDP of Colombia (363,835 mUSD) [9]. The GDP of the Sucre region was taken to represent 0.79% of Colombia's GDP. and that corn farming accounts for 11.4% of the sucre region's GDP. [10]






Once the SOS has been calculated, we proceed to calculate the TL and determine the impact of the activity in terms of the PBs.




Simulation conditions
Organosolvents: The modeling of the organosolv pretreatment followed the results obtained in the experimental work of Park et al. [11] With a solvent mixture 56% self-catalyzed ethanol. Temperature 185 °C. The modeling consisted of the separation stage of the lignocellulosic fractions with the respective fiber washes, followed by the recovery of the solvent [12]. Followed a 4:1 w/w ratio of solvents/CS [13]. 
Enzymatic Hydrolysis: The simulation followed the methodology proposed by [14]. Where a reaction temperature of 50° C was taken. A ratio of 20 mg of enzyme per gram was used. A solid/liquid ratio of 1:20 was applied [15]. For the yields for CS with Organsolv pretreatment, were used the experimental results of [11]. The yield of the CS subjected to the dilute acid was taken from the yield of the experimental tests of [16]. For CS that has not been subjected to pretreatment, experimental results of [17].
Alkaline pretreatment: The main function of alkaline pretreatment is to remove lignin from lignocellulosic material. For the reaction conditions as well as for the pretreatment efficiency, we used as reference the experimental results obtained by [18]. A 1:8 w/w ratio of alkali/CS was used. The temperature was set at 120 °C for a reaction time of 30 min. For each kg of CS, 6 kg of water is added to the solution.
Acid pretreatment: Acid treatment seeks the release of hemicellulose by degrading it into xylose C5 sugars. During this process, secondary reactions take place where other substances are formed, mainly furfural. For the pretreatment modeling, we followed the kinetic model proposed by [19] Formulated from experimental tests with CS. A concentration of 2% by weight of sulfuric acid was taken. With a solid/liquid ratio of 1:20. The operating temperature was set at 100 °C.
ABE: The results of the fermentation process followed the model presented by [5] and [20], The operating conditions for the fermentation also followed the results of this author, setting the reactor operating temperature at 37 °C. For the simulation in Aspen Plus of the separation zone of acetone, butanol, ethanol, the model and conditions presented by  [21].[22]
Xylitol: Experimental results are taken from [23] the simulation was guided by the process proposed by [24]. As well as the crystallization yields for detoxification with CA, we used the results obtained in [25]. Reactions involved were taken from [26], the hydrolysate was concentrated to 90 g/l xylose and fermentation was carried out at 30 °C.
Lignina Kraft: The LignoBoost process will be used for lignin purification, the amount of CO2 used will be 200kg per ton of lignin [27] the general process was simulated by following the process diagram presented by [28]
Anaerobic Digestion: For the simulation of anaerobic digestion, were followed the model proposed by [29] Following a stoichiometric model, the digestion conditions are taken from [30], furthermore, the conditions as the general scheme for methane production by pressure water washing were mainly based on [31]
Ethanol: Ethanol fermentation followed a classical scheme with two distillation towers for ethanol concentration until a point close to the azeotropic concentration, then dried to anhydrous point with a molecular sieve stage in conjunction with a fermentation using saccharomyces cerevisiae [32].
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