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Introduction

Over the last decade, the use of natural fibres or fillers in biocomposites based on thermoplastics has been subjected to extensive attention from the scientific community [START_REF] Ku | A Review on the Tensile Properties of Natural Fiber Reinforced Polymer Composites[END_REF][START_REF] Saba | A Review on Dynamic Mechanical Properties of Natural Fibre Reinforced Polymer Composites[END_REF][START_REF] Yan | A Review of Recent Research on the Use of Cellulosic Fibres, Their Fibre Fabric Reinforced Cementitious[END_REF] for the development of new materials for packaging or construction applications. Vegetal fibres or fillers generally refer to lignocellulosic materials such as wood, hemp, flax or other natural resources. Due to their low cost, high specific properties and positive impact on the environment, plant fibres are considered as an alternative to replace synthetic fibres such as E-glass or carbon fibres [START_REF] Shah | Can Flax Replace E-Glass in Structural Composites? A Small Wind Turbine Blade Case Study[END_REF]. The use of plant fibres produces less pollution due to their biodegradability and carbon storage potential [START_REF] Pervaiz | Carbon Storage Potential in Natural FIber[END_REF]. However, plant fibres have some undesirable characteristics such as high moisture absorption or poor compatibility with the matrix. Information on chemical and physical properties are a way to characterise these natural fibres and compare one species to another. There are many different analytical procedures used in the scientific literature making it difficult to compare one set of data to another from one publication to another. The purpose of this article is to review the main methods used to characterise plant fibres. The focus will be done on the characterisation of the common reed, Phragmites Australis (P.a) which has potential for a valorisation in biocomposites. P.a. is thought to be one of the most widespread plants on Earth [START_REF] Hunt | PhragNet: Crowdsourcing to Investigate Ecology and Management of Invasive Phragmites Australis (Common Reed) in North America[END_REF]. This perennial grass is harvested in wetlands, both freshwater and brackish, and is considered an invasive plant. This natural product is independent of agricultural issues and does not require any chemical input or land transformation, unlike other plants such as miscanthus, flax or hemp. Reed harvesting is therefore a part of the wetland management allowing the development of a material with varying properties [START_REF] Swearingen | Phragmites Field Guide: Distinguishing Native and Exotic Forms of Common Reed in the United States[END_REF]. To date P.a. has been used for biogas, pulp and paper production and also water treatment [START_REF] Kumari | Efficiency of Phragmites Australis and Typha Latifolia for Heavy Metal Removal from Wastewater[END_REF] but it is still very poorly investigated for composite applications. In order to characterise the different flours commonly used in composites and the P.a., this study aims to compare the soluble, lignin, cellulose, and hemicellulose contents of each sample using the Van Soest method. The amount of hemicellulose contained in plant flours could be responsible for the hydrophilic behaviour of biocomposites [START_REF] Hosseinaei | Effect of Hemicellulose Extraction on Water Absorption and Mold Susceptibility of Wood-Plastic Composites[END_REF]. The amount of minerals is also quantified with a more detailed analysis of the quantity of silicon in ash. Indeed, silicon, present in different forms in soil, is absorbed by the plant and can then form complexes involving intramolecular forces [START_REF] Chen | Biotechnology of Lignocellulose: Theory and Practice[END_REF]. These complexes could be related to the hydrophilic/hydrophobic behaviour of flours. The characterisation also focuses on water adsorption measurements and it is completed with the evaluation of the hydrophobicity of flours by measuring their wettability. The lengths and widths of at least 100 fibres per fraction were determined using ImageJ software. To determine the cumulative volume percentage of each sample, the total volume was first calculated by assuming that the particles were rectangular parallelepiped, then each particle volume was divided by the Wood Brittany P.a.

Materials and methods

Miscanthus

Brenne P.a total in order to plot the curve of the cumulative volume fraction as a function of the length or width of the plant particles. The width distributions of the particles are similar for the different flours and present an average value of 500 µm (Fig. 2) while the average particle length varies between 700 and 1200 µm (Fig.

3)

Methods

Chemical composition

The chemical compositions of the flours were determined according to the food industry method (Van Soest, Robertson, and Lewis 1991) using NF V 18.122 standards (AFNOR 1997). This method, based on the solubility of the components in NDS (neutral detergent solution), ADS (acid detergent solution) and sulphuric acid, allows determining the soluble, lignin, hemicellulose and cellulose. Fig. 4 shows a summary diagram of the Van Soest method. The percentage of water in each flour was determined by drying samples (M') in an oven at 103°C until a constant mass. The residue at 103°C was then weighed (M") to deduce the amount of water in ambient.

Neutral Detergent Fibres (%NDF)

The first reaction, using a neutral detergent solution based on EDTA, solubilised the non-parietal constituents (e.g. proteins, lipids, soluble carbohydrates and pectin). This reaction was performed in a round-bottom flask with 1 g (M0) of non-dried flour and 50 ml of reagent. The flask was heated keeping a boiling solution at 100 °C for 1 h. The insoluble residue, containing lignin, hemicellulose, cellulose and minerals, was washed with boiling water until it is free of neutral detergent solution and then rinsed with acetone before being oven-dried (103°C) and weighed (M1).

Acid Detergent Fibres (%ADF)

The second reaction, using an acid detergent solution based on CTAB, solubilised hemicellulose contained in NDF. The reaction was carried out as previously described and the weighed residue (M2) contains cellulose, lignin and minerals.

Acid Detergent Lignin (%ADL)

A 72% sulphuric acid solution was used for the third reaction to solubilised the cellulose. 50 ml of H2SO4 72 % were added to the dried residue after acid detergent solution reaction for 4 h. The reaction residue was washed with water and then acetone before being oven-dried (103°C) and weighed (M3).

Minerals and Silicon amount

The minerals content was determined using calcination method in accordance to NF V 18101 Standard.

The sample was gradually heated to 550 °C for 3 h before being cooled and weighed (M4). An additional analysis was carried out on the ash: the quantity of silicon (Si) was quantified by ICP-OES analysis according to the NF EN ISO 11885 Standard. To understand the role of silicon in the reed and try to explain the link with hydrophobicity, an image of a cross section of a reed stem was taken using scanning electron micrography (SEM) and the silicon element was mapped using energy dispersive X-ray spectroscopy (EDS).

Constituent calculation

The amounts of water, NDF, ADF and ADL were calculated as follows:

(%) = ′ -" ′ × 100 ( 1 ) (%) = 1 -4 0 × 100 ( 2 ) (%) = 2 -4 0 × 100 ( 3 ) (%) = 3 -4 0 × 100 ( 4 )
This method allows determining the quantities of soluble, hemicellulose, cellulose and lignin with equations as follows: weighed and placed into desiccators. The enclosure humidity was changed when the sample mass was constant. The water adsorption percentage was calculated as follows:
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! "$ # ' ' (%) = (% -) ) × 100 ( 9 ) ) = * ' -+ " + "&, -$ !. (- && & $) (% = "&, -, $ !. ' % /
The particle size distributions of the flours were not identical, so the same experiment was carried out on three different P.a. reed sizes, flour (0-500 µm) and aggregates (2 -6 mm and 20 -80 mm), to ensure that the particle size did not influence the sorption results.

Samples pictures are shown on Fig. 5.

Wettability with Washburn and Owens-Wendt methods

The surface sample must be smooth not to distort the angle value. If the sample is porous and rough, i.e.

vegetal flours, the Washburn method [START_REF] Washburn | The Dynamics of Capillary Flow[END_REF]) should be applied using a force tensiometer KRÜSS K100. The vegetal powder, previously sieved to 50 µm and dried, was inserted into a glass tube with a filter base that came into contact with the test solvent. With capillary action, the solvent was drawn up by the sample and increased the tube mass, which is linked to a force sensor. The mass difference as a function of time is described by the following equation:

! 0 = # 1 0 2 cos 6 7 ( 10 
)
Where t is time (s), m is mass difference (kg) = m(t) -m(t = 0), m(t = 0) : initial mass before the solvent contact, c is capillary constant of the powder (m 5 ), ρ is density of the solvent (kg m -3 ) σ : surface tension of the liquid (kg s -2 ), θ is contact angle (°) and η is viscosity of the liquid (kg m -1 s -1 ) The curve of the mass square against the time presents a linear part which the slope is:

(a) (b) (c)
# 1 0 2 cos 6 7 ( 11 )
Knowing the solvent properties (ρ, σ and η), there are only two unknowns (c and θ). In order to determine the constant c, the measurement was carried out with n-hexane, with which the contact angle was 0°

(optimally a wetting solvent) and cos θ = 1. The measurement was then performed with water as solvent to deduce the water contact angle of each sample.

This method was restrictive; since the angle deduced from the cosine cannot be > 90° so the vegetal flours all had a 90° water contact angle due to their hydrophobicity.

The solution was to perform the measurement with two solvents to deduce the surface energies of the sample using the Owens-Wendt model [START_REF] Owens | Estimation of the Surface Free Energy of Polymers[END_REF] and calculate the theoretical contact angle with water. The contact angle with the selected solvents was calculated using the Washburn method and had to be between 0° and 90° thus the solvents chosen were diiodomethane (CH2I2) and ethylene glycol (C2H6O2) (Table 1).

Diiodomethane Ethylene glycol

Dispersive surface tension 8 + (mN m -1 ) The measurement was first carried out with n-hexane to calculate the capillary constant of the flours and then with diiodomethane to determine the dispersive surface energy of the sample. The third step was to measure the contact angle with ethylene glycol and deduce the polar surface energy of the flours in order to calculate the water contact angle. All the experiments were carried out at the IRDL. The surface energies of the samples were determined as follows:

Owens-Wendt model Ethylene glycol:

γ U V = W γ X (cos θ + 1) 2 -Rγ X Z γ U Z [ 0 γ X V ( 15 ) 
The water contact angle of each sample is calculated as follows:
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Wettability with Sessile drop method

Flour wettability has an important role in the composite processing such as the compatibility with the matrix. Generally, the wettability of solid surfaces is determined using the Young's equation:

8 =d cos(6) = 8 9d -8 9= ( 17 )
The contact angle (θ) corresponds to the force balance at the three-phase interface: solid (sample), liquid (water) and vapour (room air) and can be determined by measuring directly the angle of a drop of liquid laid on a solid sample (Fig. 6).

Cylinders (Fig. 7) were prepared by pressing between 20 and 30 g of 0-500 µm flour with a hydraulic press and a stress of 142 MPa at room temperature. The wettability properties were immediately carried out with a goniometer KRÜSS DSA30S (KRÜSS GmbH -Villebon sur Yvette -France) on the cylinder- Because there is no standard for measuring the contact angle of vegetable flours, SEM pictures were taken to compare the roughness and porosity of the samples. At first glance these three plant flours surface look quite similar (Fig. 8). 

Results and discussions

Chemical composition

The chemical characterisation of plant flours is a key element for their use as fillers in biocomposites.

Indeed, the contents of cellulose, hemicellulose and lignin can differentiate one flour from another.

Cellulose, that contains free hydroxyls, can create hydrogen bonds with water molecules. The amount of cellulose amount is considered in the literature to be a determinant for the water absorption and thus for the ageing of biocomposites.

The Van Soest method is the most common method for the fractionation of biomass. The results of the characterisation are shown in Table 2. The results can also be expressed in terms of parietal compounds (Table 3). To ignore the amount of water into the flour (depending on the plant) and to think only in terms of organic molecules, the quantities of constituents are recalculated according to the dry solid fractions (Table 4). The soluble fraction contains monosaccharides, gums, tannins, proteins and lipids (wax and fat). The NDF fraction is mainly composed of hemicellulose, cellulose and lignin but can also contain insoluble tannins and insoluble proteins in neutral detergent. These compounds are generally negligible in quantity [START_REF] Godin | Revue Bibliographique Sur Les Méthodes d'analyse Des Polysaccharides Structuraux Des Biomasses Lignocellulosiques[END_REF]. The ADF fraction is mainly composed of cellulose and lignin but can also contain insoluble tannins and insoluble proteins at acid pH. Similarly, it is not only hemicellulose that is solubilised in the acid detergent solution but also soluble tannins, proteins and lignins at acid pH. These quantities are negligible compared to the amount of dissolved hemicellulose [START_REF] Godin | Revue Bibliographique Sur Les Méthodes d'analyse Des Polysaccharides Structuraux Des Biomasses Lignocellulosiques[END_REF]). In the sulfuric acid reaction step, acid pH insoluble proteins are dissolved while acid pH insoluble tannins are in the residue. In the event that these molecules are present in the plant, they would be in very small quantities. For the amount of soluble compounds, differences are observed between P.a reeds (Brenne and Brittany) and wood: P.a reeds contain twice as much soluble (15 -16 %)

as wood (8 %). The characterisation of extractives is an additional step to be taken to conclude on the durability of a flour. Indeed, it is not the quantity of extractives but the composition that gives indications on the moisture resistance of a material like these plant flours. Phenolic extractives, present in large quantities in wood, affect the durability. By contrast, reeds, which do not contain a significant concentration of these phenolic derivatives, are less subject to decay [START_REF] Wöhler-Geske | Provenances and Properties of Thatching Reed (Phragmites Australis)[END_REF]). In the same way, reeds contain about 50 % more hemicellulose (31 -34 %) than wood (20 %). Cellulose is the main polysaccharide in wood (45 %) and P.a reeds (41 -43 %) and the second in miscanthus where hemicellulose is the most abundant. The composition of miscanthus, which belongs to the reed family, is quite similar to that of P.a. reeds; although miscanthus contains more hemicellulose. It is then possible to draw a ternary diagram showing the lignocellulosic composition of the fibres (lignin, cellulose and hemicellulose at each vertex of the triangle). The diagram in Fig. 9 confirms that miscanthus and P.a reeds belong to the same family (same area in the diagram). Some fibres already studied in literature contain more cellulose, which places them at the cellulose vertex (bast, leaf and seed fibres), whereas wood, stalk, cane and core fibres contain more lignin.

The Van Soest method, applied according to the standard, does not take into account the mineral content in the flour because this quantity is subtracted when calculating NDF, ADF and ADL. Table 5 presents the results after calcination of the samples and shows that P.a. reeds contain a higher amount of minerals (4 %) than the other two plants: wood (<1 %) and miscanthus (2 %). P.a reeds contain almost four times more silicon (2500-2600 mg kg -1 ) than wood (710 mg kg -1 ) and almost twice as much as miscanthus (1700 mg kg -1 ). This silicon content could be related to the moisture properties. Silicon is absorbed by the plant in several forms, the main one being silicic acid (H4SiO4) [START_REF] Deshmukh | Role of Silicon in Plants[END_REF].

This acid form is very slow to react (weak acid) so the higher quantity for P.a. reeds could be directly related to their hydrophobic character. Once absorbed, in the form of silicic acid, the silicon is polymerised in the form SiO2.nH20; a form that can no longer circulate in the plant. The silicon mapping performed in SEM-EDS imagery in Fig. 10 shows the dispersion of SiO2 in the common reed. There is a proportional relationship between water and Si uptakes in plants [START_REF] Epstein | The Anomaly of Silicon in Plant Biology[END_REF]). In addition, silicic acid is directly linked to the tolerance of reed to the appearance of moulds [START_REF] Sjöroos | Reed construction in the Baltic sea region Expertise in Reed Construction[END_REF]. 11 shows the effects of the particle size on the water adsorption curves. It can be seen that water vapour adsorption is not influenced by the particle size of reed. Thus, the sorption curves of the flours according to the plant species can be compared regardless of particle size. Fig. 12 shows the sorption curves for the different flours studied: wood, miscanthus and the two P.a.. A close-up of the section of the graph where the water activity is between 0.75 and 1.00 shows that wood flour is the most sensitive to humidity, followed by miscanthus flour, while P.a. flour indicates the lowest absorption level (Table 6). These data are important to predict the aging of composites containing plant flours.

Si-K Table 6 Flour water adsorption at 97 % RH

Determination of wettability

Wettability is an important physicochemical property for composite applications because of a double role in the compatibility with a polymer matrix and in the final material ageing process. Two methods of determining wettability were used. The first measured the contact angle at a given time (i.e. static measurement) and the other method plotted the curve of the evolution of the contact angle as a function of time (i.e. dynamic measurement)

Washburn method

This experiment was carried out on wood, miscanthus and the two reeds flours; results are shown on Table 7. These results of the wettability of different flours with Washburn method show that P.a. reed is more hydrophobic than miscanthus and wood. Phragmites reeds demonstrated lower surface tension than wood and miscanthus and therefore had a higher contact angle with water. 8. The contact angle was measured 2 s after the deposition of the drop onto the surface to allow for stabilisation. The sessile drop method highlighted that wood and miscanthus flours absorb water drops very quickly when compared to reed flour. In addition. once drops were deposited on the reed flour they became circular before being absorbed, which increased the contact angle. Some drops reached a contact angle of 130° on compressed flours during preliminary tests (Fig. 13). The contact angle values obtained with this method were higher than those measured with Washburn method, which could indicate the influence of specimen roughness or porosity on the contact angle. However, both methods of measurement tended to show the same result which is that Phragmites is more hydrophobic than the other two flours (wood and miscanthus). 9 show that the time limit to absorb the water drops was ten times higher for Brittany reed than for wood or miscanthus. These results of the wettability of different flours show that P.a. reed is significantly more hydrophobic than miscanthus and wood. Also, sample porosity is not the only parameter to be taken into account for the absorption dynamics of the water drop. Indeed, the size of the porosities is such that drops, once placed on the surface, would be immediately absorbed. Thus, the hydrophobicity of the phragmites comes from its chemistry and not from the surface morphology.

Sample

This could be a drawback for use as a filler in composites because of a lower compatibility with other polymer matrices. However, its main advantage could be a better resistance to exposure to moisture, water and inclement weather. Thus, the ageing of a reed-based composite could be slower than for a wood or miscanthus-based composite.

Conclusions

The physico-chemical characteristics of a plant flour can give indications on the humidity behaviour and the thermal stability of a biocomposite. Due to their low cost and positive impact on the environment, plant fibres are considered as an alternative to replace synthetic fibres such as E-glass or carbon fibres.

However, the nature of the plant fibres makes their compounds subject to biodegradation. This study considered three plant flours, wood, miscanthus and common reeds (Phragmites australis) by characterising their physico-chemical properties. The properties of these flours, in relation to water absorption, were studied by evaluating the maximum amount of water vapour that can be absorbed by determination of their sorption curves. This method allows to show the hydrophobic character of common reed, compared to miscanthus and wood flours. Plant flours were also characterised in relation to wettability by measuring by the static and dynamic contact angles on single drops placed on compressed flours. The results were consistent with the water vapour sorption curves and showed that the Brittany reed has a higher contact angle than that of wood or miscanthus, but also that the drop of water takes ten times longer to be absorbed.

The investigation of chemical composition evaluates the amounts of soluble, cellulose, hemicellulose, lignin and ash, according to the Van Soest method currently used in the standards. The presentation of the results (in accordance with the Standards) does not include the mineral content in the flour but this quantity is quantified and presented. This characterisation step shows that there are some differences between wood and reeds (miscanthus and P.a.) compositions. Focussing on P.a. flours, they contain more soluble compounds and more hemicellulose than wood but less lignin.

The quality of reed soluble compounds could be responsible for the hydrophobic behaviour of the flour, as well as for the presence of the relatively high quantity of Si. Analyses could follow this study in order to qualify the complexes formed by the Si to establish the role of these molecules on the hydrophobicity of the P.a. Moreover, the role of hemicellulose in the hydrophilicity of a flour is not predominant, as reeds contain more hemicellulose than wood and have hydrophobic behaviour.

Research in progress focus on the formulation and characterisation of biocomposites with a biodegradable and a petroleum-based polymer matrix in order to compare their mechanical properties and biodegradability. Preliminary results do not show significant differences in terms of compatibility of common reed with a petroleum-sourced matrix, nor with the biodegradable matrix, in comparison with wood and miscanthus. Moreover, the water absorption kinetics of the formulations appears to slow down with common reed. These results encourage us to continue studying the valorisation of phragmites in composites. 

  are studied (Fig. 1). One flour from Miscanthus giganteus harvested in the Loire-Atlantique department (France) and one flour from softwood from Brittany. These two flours were ground in a sawmill. Two flours came from common reed P.a, harvested in two different areas in France, one in Brittany in December 2017 and one in Brenne natural park in March 2018. The reeds were harvested by a forage harvester from late autumn (early December), i.e. the first frosts, until spring (March). It was therefore a winter reed, dried on its feet, whose sap has descended to the rhizomes allowing an annual renewal of the plant without fertiliser. Once harvested, the stems were pre-shredded into 20 -60 mm sections before being finely ground into flour by knife crushers.

Fig. 1

 1 Fig. 1 Map of France showing the plant harvesting areas 2.1.2. Particle size distribution Flours were sieved for 40 min with a sieve shaker and sieves with open pore sizes of 630, 400, 315, 250, 160, 100 and 50 µm. Dimensions of each sieve fraction were measured by optical microscopy (Olympus).

  Fig. 2 Cumulative particle length distribution

Fig. 4

 4 Fig. 4 Summary diagram of the Van Soest method according to NF V 18.122 Standard 2.2.2. Sorption curves Moisture adsorption isotherms of flours were determined at room temperature (20 -23°C) using different saturated salt solutions in desiccators to control relative humidity. The experiment began at 9 % RH to continue at 25, 47, 65, 82 and 97 % RH. Three samples were analysed for each flour, 1 g sample was

Fig. 3

 3 Fig. 3 Brittany reed -flour (a), aggregates 2-6 mm (b) and aggregates 20 -80 mm (c)

  surface tension of the sample 8 = : : dispersive surface tension of the liquid 8 9 < : polar surface tension of the sample 8 = < : polar surface tension of the liquid 8

Fig. 4

 4 Fig. 4 Representation of Young's equation

Fig 8 Fig. 5

 85 Fig 8 SEM images of the surface of plant flour cylinders (Brittany (a); Miscanthus (b); Wood (c))

Fig. 9

 9 Fig.9Ternary diagram classifying, according to their lignocellulosic composition and their type , plant flours among the commonly used fibres -Flours studied in this article (Black) -Data from[START_REF] Biagiotti | A Review on Natural Fibre-Based Composites-Part I[END_REF] [START_REF] Rowell | Characterization and Factors Effecting Fiber Properties[END_REF] 

Fig. 6

 6 Fig. 6 SEM-EDS images of a cross section of a reed stem mapping the

Fig. 8

 8 Fig.8Flour sorption curves with a magnification of the section between aw = 0.75 and aw =1

Fig. 13

 13 Fig. 13 Water drops on compressed P.a. reed flour (syringe diameter = 1.8 mm)

Fig. 14

 14 Fig. 14 Absorption of a water drops on compressed flours (wood. miscanthus and Brittany reed)

Table 2

 2 Chemical composition of the flours (NDF, ADF, ADL) by the Van Soest method

	Material	Residue at 103°C (%)	NDF (%)	ADF (%) ADL (%)
	Brittany	92.0		77.2	48.8	10.9
	Brenne	94.2		80.1	48.4	7.7
	Wood	93.7		86.4	66.7	24.0
	Miscanthus	92.9		81.4	41.2	9.3
	Table 3 Chemical composition of the flours (Soluble, hemicellulose, cellulose, lignin) by the Van Soest
	method					
	Material	Water (%) Soluble (%) Hemicellulose (%) Cellulose (%) Lignin (%)
	Brittany	8.0	14.8		28.4	37.9	10.9
	Brenne	5.8	14.1		31.8	40.6	7.7
	Wood	6.3	7.3		19.6	42.7	24.0

Table 4

 4 Chemical composition in relation to the dry solid fraction

	Material	Soluble (%) Hemicellulose (%) Cellulose (%) Lignin (%)
	Brittany	16.1	30.9	41.2	11.8
	Brenne	15.0	33.8	43.1	8.2
	Wood	7.8	20.9	45.6	25.6
	Miscanthus	12.4	43.3	34.3	10.0
					276

Table 5

 5 Mineral content of dried flours

	Material	Minerals	Silicon (mg kg -1 )
		(%)	
	Brittany	3.8	2500
	Brenne	3.9	2600
	Wood	0.3	710
	Miscanthus	2.0	1700

Table 7

 7 Surface tension (N m -1 ) and contact angle of plant flours according to the Washburn method

	Material	e f = e f g + e f h	e f g	e f h	Θ (°)
	WOOD	0.02309	0.00227	0.02082	86.3
	BRITTANY	0.01573	0.00241	0.01332	95.7
	BRENNE	0.01790	0.00240	0.01550	92.7
	MISCANTHUS	0.01825	0.00537	0.01287	90.1
	3.3.2. Static measurement				
	This experiment was carried out on wood, miscanthus and Brittany reed flours and the results are shown
	on Table				

Table 8

 8 Contact angle values with Sessile drop method

	Material	Sessile drop
		contact angle
		θS (°)
	Brittany	118.0 ± 4.5
	Wood	112.4 ± 4.1
	Miscanthus	112.2 ± 3.8