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Chemical Characterization
Lignin and Residual Carbohydrates Composition
The birch wood and the lignin-rich substrates were analyzed to determine the samples' lignin and residual carbohydrates composition according to NREL “Structural Carbohydrates and Lignin in Biomass” methodology [13]. Tested samples were labelled as follows:
· Enzymatic hydrolysis lignin (EHL)
· Hydrothermally pretreated birch wood (HTBW)
· Milled birch wood (MBW)
· Lignin-rich precipitate at pH 4 (LG4)
· Lignin-rich precipitate at pH 1.5(LG1.5)
Elemental Analysis
Elemental analysis (C, H, N, S) was performed using an Elementar Macro Cube elemental analyzer (Quantum Analytics, USA). The analysis was carried according to the European Standard EN 15104:2011 “Solid biofuels – Determination of Total carbon, hydrogen, and nitrogen – Instrumental methods” [13]. For background, 3-4 scans were recorded and subtracted from the evaluated samples. The results were reported on a dry-mass basis. The moisture and ash content of the samples were determined.
 The Elementar was equipped with a combustion tube that contained an ash crucible, with a bottom base of aluminium oxide wool where the sample drops in. The combustion component was granulated tungsten oxide (WO3) separated from the ash crucible by conundrum balls. The WO3 catalyzes the combustion of the samples, providing additional oxygen to the reaction to prevent the formation of non-volatile sulphates and binds alkali elements.
The combustion tube was maintained at 750 °C while oxygen was dosed to identify the target elements (C, H, N, S) by producing CO2, H2O, NOx, SO2, SO3. After the combustion, 600 ml/min of helium set up at 1.6 bar acted as a carrier gas towards the reduction tube. The reduction tubes were kept at 1100 °C, packed with 3 layers of copper equally distributed along the tube, separated by a 10 mm layer of conundrum balls and a thin layer of silver wool at the top of the tube. NOx is reduced to N2 reacting with copper in the reduction tubes, and the SOx gets attached to the silver layer. The produced gases flow through a thermal conductivity detector, and a series of separation columns quantify the elements corresponding to their retention times.
Structural Characterization 
Fourier Transform Infrared Spectroscopy (FTIR)
FTIR characterization was carried out using a Nicolet Nexus FTIR spectrometer equipped with an attenuated reflectance accessory (ATR). Appropriate contact between the samples and the ATR-crystal was ensured with the pressure mechanism before all measurements to obtain good quality bands with transmittance levels as near as possible to 50%. A total of 10 scans were run-up in transmission mode with a resolution of (2 cm-1). For background, 10 scans were recorded. The collected spectra were considered in the wavenumber range of 4000 to 650 cm-1. 
Nuclear Magnetic Resonance Spectroscopy (NMR)
1H NMR was performed on a benchtop Spinsolve Proton 60 MHz (Magritek, Germany/New Zealand). 50 mg of the samples were dissolved in 0.5 mL DMSO d6 or Deuterated Chloroform. The mixture was sonicated for 30 min before being left to settle for 2h. The supernatant solution was extracted and inserted in a 5mm NMR tube. The volume was brought up to 1 mL for the analysis. 40 scans were recorded.
Thermal Characterization
Differential Scanning Calorimetry (DSC)
DSC analysis of the LRSs was performed using a DSC 214 Netzsch Polyma (Germany). The samples were measured (5-10 mg) and placed in an aluminium Netzsch pan (5 mm diameter, 30/40 µl). The analysis was carried out over two cycles under a 60 ml/min nitrogen atmosphere. A first scan was done to remove the thermal history of the LRSs from 20 to 150 °C using a heating rate of 20 °C/min, held isothermally for 2 min, and quenched to -10 °C. The second scan, which was used for characterization, was carried out from -10 to 200 °C employing a heating rate of 10 °C/min under the same atmosphere. 
Thermogravimetric Analysis (TGA)
The thermal stability of the samples was characterized using a SETARAM TG-DTA 1600 (Setaram Instrumentation, France). 6 ± 1 mg of sample was introduced in an Alumina crucible. The samples were heated in nitrogen to 1000 °C at a heating rate of 10 °C/min. The MBW and HTBW were heated only until 900°C. The Carbon Yield was determined using the formula: CY=m_T/m_0 *100
Surface Area and Pore Size Distribution
The samples' surface area and Pore Size Distribution (PoSD) were determined using a NOVA 2200e surface area analyzer. The water and volatile compounds trapped in the sample's pores were outgassed to ensure quality results. The outgassing releases loosely bound water and other low-temperature volatile compounds trapped in the sample's pores. Approximately 70% volume of a 9 mm glass bulb cell was filled with the samples of interest and plugged into the vacuum degassing station of the NOVA, and the bulb cell was covered with a heating mantel at 50 °C. This temperature was selected to ensure the structural integrity of the pores. The degassing was carried out overnight for more than 16 hours. The bulb cell was cooled down for around 10 minutes before measuring the weight change of the samples after degassing. Subsequently, a glass rod was inserted into the bulb cell to reduce the cell volume to improve the analysis results. Finally, the bulb cell and the glass rod were plugged into the analysis station, the dewar was filled with liquid nitrogen and placed into the analysis station. The analysis settings were 360 seconds of thermal delay, 30 mmHg of evacuation cross-over pressure, nitrogen as absorbate gas, 0.2 mmHg of pressure tolerance, equilibrium time in/out 200/600 seconds. The pore size distribution measured points were equally distributed from P/Po 0.05 to 0.99 (ads: 12, des: 10). The data reduction parameters for the calculation model were (N2 at 77 K on carbon (slit/cylinder/sphere, QSDFT adsorption branch). The BET results were ensured by the Micropore BET Assistant tool, and the PoSD was obtained using the QSDFT method.
Scanning Electron Microscopy (SEM)
Scanning electron microscopy (SEM) was performed using a Table Microscope TM-1000 (Hitachi, Japan) to determine the morphology of the Kraft Lignins and Enzymatic Hydrolysis Lignins. The samples were placed in a sample holder and coated with gold sputtering for two minutes. The equipment was run in charge-up reduction mode, and the autofocus tool was used at x1000 before magnification.
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[bookmark: _Toc84002525][bookmark: _Toc91158260]Figure S1. Lignin-rich substrates produced in this research (left to right shows): EHL, HTBW, MBW, LG4, LG1.5.
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[bookmark: _Ref83724677][bookmark: _Toc84002531][bookmark: _Toc91158274]Figure S3. Pretreated birch wood and enzymatic hydrolysis lignin                                                                  Pore Size Distribution Area Histogram




[bookmark: _Ref83724678][bookmark: _Toc84002532][bookmark: _Toc91158275]Figure S4. Pretreated birch wood and enzymatic hydrolysis lignin pore size distribution graphs





Table S1. Composition of hydrothermally treated birch wood produced utilizing accelerated solvent extraction.
	%
	Glucose
	Xylose
	Mannose
	Arabinose
	Galactose
	Rhamnose
	Lignin
	Ash

	MBW
	35.7
	20.5
	1.7
	0.5
	0.7
	0.4
	22.7
	0.4

	
	
	
	
	
	
	
	
	

	HTBW (170 °C)
	48.0
	5.2
	0.7
	0.1
	0.1
	0.0
	34.4
	0.1

	
	
	
	
	
	
	
	
	

	HTBW (190 °C)
	48.9
	2.0
	0.3
	0.0
	0.1
	0.0
	39.2
	0.1

	
	
	
	
	
	
	
	
	

	HTBW (200 °C)
	10.5
	0.1
	0.0
	0.0
	0.0
	0.0
	49.3
	0.1
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Table S2. Composition of enzymatic hydrolysis lignin produced using hydrothermal pretreatment with subsequent enzymatic hydrolysis.
	%
	Glucose
	Xylose
	Mannose
	Arabinose
	Galactose
	Rhamnose
	Lignin
	Ash

	MBW
	35.
	20.5
	1.
	0.5
	0.7
	0.4
	22.7
	0.4

	
	
	
	
	
	
	
	
	

	EHL (170 °C)
	30.1
	3.3
	0.7
	0.0
	0.2
	0.1
	54.0
	2.4

	
	
	
	
	
	
	
	
	

	EHL (190 °C)
	24.1
	0.8
	0.4
	0.0
	0.1
	0.0
	67.0
	1.9

	
	
	
	
	
	
	
	
	

	EHL (200 °C)
	38.9
	0.4
	0.2
	0.0
	0.0
	0.0
	54.4
	1.3
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Table S3. The composition of kraft lignins produced at 140, 170 and 190 °C and precipitated at pH 4 and 1.5
	%
	Glucose
	Xylose
	Mannose
	Arabinose
	Galactose
	Rhamnose
	Lignin
	Ash

	MBW
	35.7
	20.5
	1.6
	0.5
	0.7
	0.4
	22.7
	0.4

	
	
	
	
	
	
	
	
	

	LG4 (140 °C)
	0.3
	24.3
	0.0
	0.1
	0.3
	0.0
	31.1
	25.9

	
	
	
	
	
	
	
	
	

	LG4 (170 °C)
	0.2
	5.5
	0.0
	0.2
	0.4
	0.0
	51.5
	21.6

	
	
	
	
	
	
	
	
	

	LG4 (190 °C)
	0.2
	0.1
	0.0
	0.0
	0.1
	0.0
	59.2
	14.7

	
	
	
	
	
	
	
	
	

	LG1.5 (140 °C)
	0.4
	11.0
	0.0
	0.1
	0.3
	0.0
	64.8
	33.8

	
	
	
	
	
	
	
	
	

	LG1.5 (170 °C)
	0.3
	1.5
	0.0
	0.0
	0.2
	0.0
	47.9
	Not Determined

	
	
	
	
	
	
	
	
	

	LG1.5 (190 °C)
	0.3
	0.1
	0.0
	0.0
	0.2
	0.0
	49.3
	Not Determined
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	[bookmark: _Hlk83292614]Band Position 
	Band Assignation

	1750-1730
	Acetyl groups, hemicellulose

	1607-1597
	Aromatic skeletal vibrations (S > G)

	1514-1511
	Aromatic skeletal vibrations (G > S)

	1460-1450
	C-H deformations; asym. in -CH3 and -CH2- 

	1426-1420
	Aromatic skeletal vibrations with C-H in-plane deform.

	1374-1353
	Aliphatic C—H stretching in CH3, not in OCH3

	1330-1325
	S ring breathing

	1273-1257
	G ring breathing

	1228-1214
	C-C and C-O stretch, G condensed > G

	1167-1165
	Typical for HGS lignins: C=O stretch in ester groups

	1140
	Typical for G unit

	1128-1086
	Typical for S unit

	1037-1028
	Aromatic C-H in plane deformation (G > S)

	1035-1030
	Glycosidic C-O-C, hemicelluloses

	898
	Presense of cellulose
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Table S5. Solubility of 50mg of samples in 0.5 mL of solvent, a solution used for NMR analysis
	Sample/Solubility
	Name
	In DMSO
	In Chloroform

	Sample 1
	EHL
	Good
	Good

	Sample 2
	LG4
	Fully
	Poor

	Sample 3
	LG1.5
	Fully
	Poor

	Sample 4
	HTBW
	None
	Good

	Sample 5
	MBW
	Very Poor
	Very poor
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	Tmax (°C)
	Carbon Yield (%)

	MBW
	377
	12.0

	HTBW
	379
	17.6

	EHL
	329
	13.0

	LG4
	773
	24.8

	LG1.5
	775
	21.0

	
	
	




Adsorption Branch (EHL)	3.2439999999999999E-3	4.9563000000000003E-2	0.109857	0.173295	0.23327000000000001	0.29647400000000002	0.44895200000000002	0.59592199999999995	0.69621200000000005	0.79745200000000005	0.89864299999999997	0.98538300000000001	0.2301	0.8538	1.1537999999999999	1.3707	1.5596000000000001	1.7423999999999999	2.1907000000000001	2.6753999999999998	3.1213000000000002	3.7957999999999998	5.8151000000000002	16.4909	Desorption Branch (EHL)	0.98538300000000001	0.94834700000000005	0.89665499999999998	0.79418	0.69890200000000002	0.59658299999999997	0.49327700000000002	0.39222099999999999	0.29203800000000002	0.19392100000000001	9.2297000000000004E-2	16.4909	10.2125	6.9149000000000003	4.3482000000000003	3.2770999999999999	2.6219999999999999	2.194	1.8591	1.5306999999999999	1.204	0.8085	Adsorption Branch (HTBW)	3.042E-3	8.3110000000000007E-3	2.2905999999999999E-2	4.7989999999999998E-2	9.7758999999999999E-2	0.145955	0.19711400000000001	0.247636	0.29887399999999997	0.34765800000000002	0.47256399999999998	0.53572299999999995	0.64926099999999998	0.75041800000000003	0.84986499999999998	0.94921299999999997	0.985097	0.15049999999999999	0.2417	0.3846	0.53200000000000003	0.70550000000000002	0.82689999999999997	0.9355	1.0315000000000001	1.1245000000000001	1.2145999999999999	1.4412	1.5705	1.8407	2.1475	2.7097000000000002	4.9169999999999998	11.547800000000001	Desorption Branch (HTBW)	0.985097	0.95034700000000005	0.89525900000000003	0.84936100000000003	0.80458399999999997	0.74501399999999995	0.699882	0.65375000000000005	0.60265500000000005	0.49344900000000003	0.39208700000000002	0.29119299999999998	0.19367500000000001	9.1809000000000002E-2	11.547800000000001	6.5857000000000001	4.1002999999999998	3.1983000000000001	2.6855000000000002	2.2764000000000002	2.0758999999999999	1.9287000000000001	1.7848999999999999	1.5294000000000001	1.3236000000000001	1.1344000000000001	0.94610000000000005	0.69540000000000002	Relative Pressure, P/Po


Volume (cc/g)




Cumulative Surface Area (EHL)	1.0960000000000001	1.1439999999999999	1.1930000000000001	1.2450000000000001	1.2989999999999999	1.3560000000000001	1.4159999999999999	1.478	1.5429999999999999	1.611	1.6819999999999999	1.756	1.8340000000000001	1.915	2	2.1206	2.1947999999999999	2.2717000000000001	2.3512	2.4335	2.5186000000000002	2.6067999999999998	2.698	2.7925	2.8902000000000001	2.9914000000000001	3.0960999999999999	3.2044000000000001	3.3166000000000002	3.4325999999999999	3.5528	3.6770999999999998	3.8058000000000001	3.9390000000000001	4.0769000000000002	4.2195999999999998	4.3673000000000002	4.5201000000000002	4.6783999999999999	4.8421000000000003	5.0115999999999996	5.1870000000000003	5.3689999999999998	5.556	5.7510000000000003	5.952	6.16	6.3760000000000003	6.5990000000000002	6.83	7.069	7.3170000000000002	7.5730000000000004	7.8379000000000003	8.1121999999999996	8.3961000000000006	8.69	8.9940999999999995	9.3088999999999995	9.6347000000000005	9.9719999999999995	10.321	10.682	11.055999999999999	11.443	11.8436	12.258100000000001	12.687099999999999	13.1312	13.5908	14.0664	14.5588	15.068300000000001	15.595700000000001	16.1416	16.706499999999998	17.2912	17.8964	18.5228	19.171099999999999	19.842099999999999	20.5366	21.255299999999998	21.999300000000002	22.769300000000001	23.566199999999998	24.390999999999998	25.244700000000002	26.1282	27.0427	27.9892	28.968900000000001	29.982800000000001	31.0322	32.118299999999998	33.242400000000004	34.405900000000003	35.610100000000003	36.856499999999997	38.1464	39.4816	40.863399999999999	42.293599999999998	43.773899999999998	45.305999999999997	46.8917	48.532899999999998	50.2316	0	0	0	0	0	0	0	0	0	0	0	0	0	8.5377000000000005E-3	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2262000000000001E-2	2.2745999999999999E-2	3.4088E-2	6.3646999999999995E-2	0.11375	0.18501999999999999	0.27104	0.35360000000000003	0.40412999999999999	0.40412999999999999	0.40412999999999999	0.40412999999999999	0.40412999999999999	0.40412999999999999	0.40872999999999998	0.43661	0.49442000000000003	0.57233000000000001	0.65166000000000002	0.71550000000000002	0.75617999999999996	0.77695000000000003	0.78915999999999997	0.80578000000000005	0.83338999999999996	0.86856	0.90319000000000005	0.93152999999999997	0.95404999999999995	0.97748000000000002	1.0107999999999999	1.0586	1.1163000000000001	1.1751	1.2271000000000001	1.2665999999999999	1.2906	1.2997000000000001	1.2997000000000001	1.3013999999999999	1.3282	1.3962000000000001	1.4964	1.6080000000000001	1.7153	1.8121	1.8979999999999999	1.9730000000000001	2.0377000000000001	2.0928	2.1393	2.1791999999999998	2.2124999999999999	2.2370000000000001	2.2486000000000002	2.2486000000000002	2.2486000000000002	2.2795000000000001	2.3927999999999998	2.5876999999999999	2.8126000000000002	3.0230000000000001	3.2044000000000001	3.3643000000000001	3.5188000000000001	3.6633	3.7915999999999999	3.91	4.0186999999999999	4.1266999999999996	4.2317999999999998	4.3143000000000002	4.3567	4.3726000000000003	4.4375999999999998	4.6127000000000002	4.8468	Cumulative Surface Area (HTBW)	1.0069999999999999	1.0509999999999999	1.0960000000000001	1.1439999999999999	1.1930000000000001	1.2450000000000001	1.2989999999999999	1.3560000000000001	1.4159999999999999	1.478	1.5429999999999999	1.611	1.6819999999999999	1.756	1.8340000000000001	1.915	2	2.1206	2.1947999999999999	2.2717000000000001	2.3512	2.4335	2.5186000000000002	2.6067999999999998	2.698	2.7925	2.8902000000000001	2.9914000000000001	3.0960999999999999	3.2044000000000001	3.3166000000000002	3.4325999999999999	3.5528	3.6770999999999998	3.8058000000000001	3.9390000000000001	4.0769000000000002	4.2195999999999998	4.3673000000000002	4.5201000000000002	4.6783999999999999	4.8421000000000003	5.0115999999999996	5.1870000000000003	5.3689999999999998	5.556	5.7510000000000003	5.952	6.16	6.3760000000000003	6.5990000000000002	6.83	7.069	7.3170000000000002	7.5730000000000004	7.8379000000000003	8.1121999999999996	8.3961000000000006	8.69	8.9940999999999995	9.3088999999999995	9.6347000000000005	9.9719999999999995	10.321	10.682	11.055999999999999	11.443	11.8436	12.258100000000001	12.687099999999999	13.1312	13.5908	14.0664	14.5588	15.068300000000001	15.595700000000001	16.1416	16.706499999999998	17.2912	17.8964	18.5228	19.171099999999999	19.842099999999999	20.5366	21.255299999999998	21.999300000000002	22.769300000000001	23.566199999999998	24.390999999999998	25.244700000000002	26.1282	27.0427	27.9892	28.968900000000001	29.982800000000001	31.0322	32.118299999999998	33.242400000000004	34.405900000000003	35.610100000000003	36.856499999999997	38.1464	39.4816	40.863399999999999	42.293599999999998	43.773899999999998	45.305999999999997	46.8917	48.532899999999998	50.2316	0	0	0	0	0	0	0	0	0	0	0	0	1.3021E-2	4.8958000000000002E-2	0.10443	0.16306000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20011000000000001	0.20224	0.21165999999999999	0.22994999999999999	0.25479000000000002	0.28420000000000001	0.31886999999999999	0.36258000000000001	0.41611999999999999	0.47142000000000001	0.51061999999999996	0.51807000000000003	0.51807000000000003	0.51807000000000003	0.51807000000000003	0.51807000000000003	0.52470000000000006	0.54427999999999999	0.57877000000000001	0.62572000000000005	0.68030999999999997	0.73794999999999999	0.79479999999999995	0.84685999999999995	0.89070000000000005	0.92490000000000006	0.95104999999999995	0.97358999999999996	0.99814000000000003	1.0286999999999999	1.0646	1.1017999999999999	1.1354	1.1621999999999999	1.1815	1.1959	1.2113	1.2345999999999999	1.2693000000000001	1.3121	1.3566	1.3971	1.4312	1.4589000000000001	1.4806999999999999	1.4966999999999999	1.5059	1.5086999999999999	1.5102	1.5233000000000001	1.5634999999999999	1.6335	1.7177	1.8005	1.8735999999999999	1.9379	1.9956	2.0497000000000001	2.0985999999999998	2.1415000000000002	2.1800000000000002	2.2157	2.2494999999999998	2.2808999999999999	2.3092999999999999	2.3347000000000002	2.3578999999999999	2.3780000000000001	2.3957000000000002	2.4129999999999998	2.4279999999999999	2.4367000000000001	2.4371	2.4371	2.4371	2.4371	2.4573	2.6315	2.9337	dS(d)-(EHL)	1.0960000000000001	1.1439999999999999	1.1930000000000001	1.2450000000000001	1.2989999999999999	1.3560000000000001	1.4159999999999999	1.478	1.5429999999999999	1.611	1.6819999999999999	1.756	1.8340000000000001	1.915	2	2.1206	2.1947999999999999	2.2717000000000001	2.3512	2.4335	2.5186000000000002	2.6067999999999998	2.698	2.7925	2.8902000000000001	2.9914000000000001	3.0960999999999999	3.2044000000000001	3.3166000000000002	3.4325999999999999	3.5528	3.6770999999999998	3.8058000000000001	3.9390000000000001	4.0769000000000002	4.2195999999999998	4.3673000000000002	4.5201000000000002	4.6783999999999999	4.8421000000000003	5.0115999999999996	5.1870000000000003	5.3689999999999998	5.556	5.7510000000000003	5.952	6.16	6.3760000000000003	6.5990000000000002	6.83	7.069	7.3170000000000002	7.5730000000000004	7.8379000000000003	8.1121999999999996	8.3961000000000006	8.69	8.9940999999999995	9.3088999999999995	9.6347000000000005	9.9719999999999995	10.321	10.682	11.055999999999999	11.443	11.8436	12.258100000000001	12.687099999999999	13.1312	13.5908	14.0664	14.5588	15.068300000000001	15.595700000000001	16.1416	16.706499999999998	17.2912	17.8964	18.5228	19.171099999999999	19.842099999999999	20.5366	21.255299999999998	21.999300000000002	22.769300000000001	23.566199999999998	24.390999999999998	25.244700000000002	26.1282	27.0427	27.9892	28.968900000000001	29.982800000000001	31.0322	32.118299999999998	33.242400000000004	34.405900000000003	35.610100000000003	36.856499999999997	38.1464	39.4816	40.863399999999999	42.293599999999998	43.773899999999998	45.305999999999997	46.8917	48.532899999999998	50.2316	0	0	0	0	0	0	0	0	0	0	0	0	0	0.10539999999999999	0.16147	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	3.7575999999999998E-3	8.5144999999999998E-2	0.21442	0.35110000000000002	0.48255999999999999	0.56279000000000001	0.52185000000000004	0.30858999999999998	0	0	0	0	0	2.2867999999999999E-2	0.13405	0.26763999999999999	0.34938999999999998	0.34340999999999999	0.26708999999999999	0.16405	8.1142000000000006E-2	4.6077E-2	6.0609000000000003E-2	9.7227999999999995E-2	0.11969	0.11387	9.0031E-2	6.9097000000000006E-2	6.9470000000000004E-2	9.5502000000000004E-2	0.13236999999999999	0.15418999999999999	0.15198999999999999	0.12983	9.5366000000000006E-2	5.5882000000000001E-2	2.0508999999999999E-2	0	3.5298999999999999E-3	5.4399000000000003E-2	0.13361999999999999	0.18981000000000001	0.20451	0.18990000000000001	0.16561000000000001	0.14198	0.11967	9.9774000000000002E-2	8.2082000000000002E-2	6.7049999999999998E-2	5.5558000000000003E-2	4.4711000000000001E-2	3.1767999999999998E-2	1.4602E-2	0	0	3.4966999999999998E-2	0.12384000000000001	0.20593	0.22955	0.20759	0.17283000000000001	0.14718999999999999	0.13746	0.12422999999999999	0.10656	9.4964000000000007E-2	8.4305000000000005E-2	8.0887000000000001E-2	7.6023999999999994E-2	5.7679000000000001E-2	2.8686E-2	1.0330000000000001E-2	4.0992000000000001E-2	0.1067	0.13780999999999999	dS(d)-(HTBW)	1.0069999999999999	1.0509999999999999	1.0960000000000001	1.1439999999999999	1.1930000000000001	1.2450000000000001	1.2989999999999999	1.3560000000000001	1.4159999999999999	1.478	1.5429999999999999	1.611	1.6819999999999999	1.756	1.8340000000000001	1.915	2	2.1206	2.1947999999999999	2.2717000000000001	2.3512	2.4335	2.5186000000000002	2.6067999999999998	2.698	2.7925	2.8902000000000001	2.9914000000000001	3.0960999999999999	3.2044000000000001	3.3166000000000002	3.4325999999999999	3.5528	3.6770999999999998	3.8058000000000001	3.9390000000000001	4.0769000000000002	4.2195999999999998	4.3673000000000002	4.5201000000000002	4.6783999999999999	4.8421000000000003	5.0115999999999996	5.1870000000000003	5.3689999999999998	5.556	5.7510000000000003	5.952	6.16	6.3760000000000003	6.5990000000000002	6.83	7.069	7.3170000000000002	7.5730000000000004	7.8379000000000003	8.1121999999999996	8.3961000000000006	8.69	8.9940999999999995	9.3088999999999995	9.6347000000000005	9.9719999999999995	10.321	10.682	11.055999999999999	11.443	11.8436	12.258100000000001	12.687099999999999	13.1312	13.5908	14.0664	14.5588	15.068300000000001	15.595700000000001	16.1416	16.706499999999998	17.2912	17.8964	18.5228	19.171099999999999	19.842099999999999	20.5366	21.255299999999998	21.999300000000002	22.769300000000001	23.566199999999998	24.390999999999998	25.244700000000002	26.1282	27.0427	27.9892	28.968900000000001	29.982800000000001	31.0322	32.118299999999998	33.242400000000004	34.405900000000003	35.610100000000003	36.856499999999997	38.1464	39.4816	40.863399999999999	42.293599999999998	43.773899999999998	45.305999999999997	46.8917	48.532899999999998	50.2316	0	0	0	0	0	0	0	0	0	0	0	0	0.18340000000000001	0.48564000000000002	0.71113999999999999	0.72382999999999997	0.43586000000000003	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	1.7774000000000002E-2	7.5777999999999998E-2	0.14207	0.18645999999999999	0.21337	0.24299000000000001	0.29596	0.35024	0.34959000000000001	0.23938000000000001	4.3928000000000002E-2	0	0	0	0	3.2994999999999997E-2	9.4132999999999994E-2	0.15970000000000001	0.21052999999999999	0.23633000000000001	0.24115	0.22922000000000001	0.20337	0.16550999999999999	0.12469	9.2097999999999999E-2	7.6689999999999994E-2	8.0736000000000002E-2	9.6999000000000002E-2	0.11028	0.11020000000000001	9.6414E-2	7.4253E-2	5.1496E-2	3.7262000000000003E-2	3.8469999999999997E-2	5.6197999999999998E-2	8.0920000000000006E-2	9.6414E-2	9.6697000000000005E-2	8.5137000000000004E-2	6.9213999999999998E-2	5.4394999999999999E-2	4.147E-2	2.9180999999999999E-2	1.6313999999999999E-2	4.81E-3	2.4681E-3	2.0986999999999999E-2	6.1945E-2	0.10431	0.12123	0.11518	9.8276000000000002E-2	8.3483000000000002E-2	7.2418999999999997E-2	6.5624000000000002E-2	5.7299000000000003E-2	4.8572999999999998E-2	4.2006000000000002E-2	3.7782999999999997E-2	3.4485000000000002E-2	3.0964999999999999E-2	2.7059E-2	2.3362999999999998E-2	2.0666E-2	1.7305999999999998E-2	1.4633E-2	1.3899E-2	1.1662E-2	6.4817E-3	3.0005E-4	0	0	0	1.2753E-2	0.10612000000000001	0.17793	Pore Width (nm)
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