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Fig. S1 Illustration of corn stover transportation operation





Table S1: Kinetic data constants used for methanol synthesis [1]

	
	Unit
	Kinetic parameter

	
	
	

	
	
	


	
	-
	3.45338

	
	
	

	
	
	



Table S2: Capital cost breakdown of major equipment used
	
	
	COST DATA OBTAINED FROM LITERATURE
	COST DATA ESCALATION DATA IN THE PRESENT STUDY

	
	
	Base cost 
	Base currency
	Currency Base Year
	Base scale
	Base unit scale
	Scale factor
	Reference
	Scale in the present study
	Cost after scaling
	Cost adjusted to 2019 using CEPCI

	GASIFICATION AREA
	Indirect gasifier & combustor
	6.7
	M Euro
	2007
	20
	MWth input
	0.72
	[2]
	387
	56.61
	72.00

	
	Tar reformer
	93.7
	M $
	2007
	31 000
	Syngas flow at exit kmol/hr
	0.9
	[3]
	2 430
	9.48
	10.96

	
	Fabric filter
	68.8
	k $
	2002
	15.6
	m3 / s
	1
	[4]
	32.78
	144.57
	222.01

	
	water scrubber
	3
	M $
	2002
	12
	m3 / s
	0.7
	[5]
	32.78
	6.03
	9.26

	
	water gas shift
	3.36
	M $
	2007
	815
	MWLHV (dried biomass)
	0.67
	[3]
	387
	2.04
	2.36

	CO2 REMOVAL
	MEA
	5.19
	M Euro
	2010
	17
	kg CO2 esp / s
	1
	[4]
	10.1592
	3.14
	3.81

	METHANOL SYNTHESIS
	MeOH reactor
	3.5
	M Euro
	2001
	87.5
	ton MeOH / hr
	0.72
	[6])
	5.92
	0.50
	0.85

	
	recycle compressor
	12.9
	M Euro
	2002
	13.2
	MWel
	0.85
	[6]
	2.2
	2.81
	4.75

	
	syngas compressor (before MeOH synthesis
	12.9
	M Euro
	2002
	13.2
	MWel
	0.85
	[6]
	36
	30.27
	51.13

	
	MeOH product separation and purification
	1.72
	M $
	2002
	4.66
	kg / s
	0.291
	[7]
	4.3
	1.68
	2.58

	MEOH PURIFICA-TION
	MeOH refining
	15.1
	M $
	2001
	87.5
	ton MeOH / hr
	0.7
	[7]
	5.92
	2.29
	3.53

	POWER GENERATION AREA
	Boiler/steam generator/ductwork/stack
	52
	M $
	2007
	355
	Boiler duty MWth
	1
	[3]
	146
	21.39
	24.73

	
	Steam cycle (steam turbine/condenser/piping/auxiliaries)
	66.7
	M $
	2007
	275
	Gross power production MWel
	1
	[3]
	17
	4.12
	4.77







Table S3: Salary structure of biorefinery’ s employees 
	Plant manager
	R850 000
	1
	850 000

	Plant engineer
	R750 000
	2
	1 500 000

	Maintenance supervisor
	R500 000
	1
	500 000

	Maintenance technician
	R400 000
	12
	4 800 000

	Lab manager
	R600 000
	1
	600 000

	Lab technician
	R500 000
	2
	1 000 000

	Shift supervisor
	R450 000
	4
	1 800 000

	Shift operator
	R350 000
	20
	7 000 000

	Yard employees
	R126 254
	4
	505 016

	Clerks and secretaries
	R300 000
	3
	900 000

	 TOTAL
	
	60
	R19 455 016

	
	
	
	$1 111 715


*Converted to USD using a USD/ZAR exchange rate of 17.5
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