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ABSTRACT In developed countries, to support the demand, farmers have to produce a large 

quantity of high quality food. Primarily due to an improper storage, large quantities of agricultural 
products are downgraded and not commercialized. Indeed, in farms in the province of Quebec, 
66,000 t year-1 of potatoes are wasted. Quebec policy regarding waste matter management 
suggests a reduction of the volume of residues at the source. These residues can be exploited if 
they are conditioned suitably. Otherwise, an inefficient management can cause pollution and 
pathogen risks. The objectives of this study are to: 1) evaluate the energetic potential of 
downgraded potatoes pellets in combustion and pyrolysis processes; and 2) study a new method of 
drying the raw material by dehydration by successive pressure drops (DSPD) treatment in such a 
way that it could be inserted within a transformation chain. Pyrolysis reactions of downgraded 
potatoes pellets produced satisfactorily bio-oil. However, the water content in bio-oils was very high 
(61.4 – 76.4%) thereby limiting the higher heating value (9 MJ kg-1). Consequently, bio-oil would 
have to be treated to decrease water content. Analysis showed that pellets had a good potential as 
fuel for combustion purposes. However, the calorific value (14.7 MJ kg-1) was slightly below than 
recommended by the literature (16.28 MJ kg-1). The DSPD treatment demonstrated a good 
potential for drying downgraded potatoes in order to avoid production and treatment costs of 
significant amounts of residual liquids obtained during water extraction of potatoes encouraging the 
application of this technology. 
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INTRODUCTION According to the Food and Agriculture Organization (FAO), almost one third of 

the world food production is wasted or lost at any time during the delivery process. Food products 
are mainly downgraded by aestheticism, improper storage, abundant supply, injuries, or diseases 
(FAO, 2013; Ménard, 2013). Efforts should be devoted to the reduction of such losses. However, 
the waste generated must be disposed properly in order to avoid impacts on the environment and 
human health. Indeed, an inefficient management of farming residues can cause lots of 
contamination and accelerate the deterioration process (FAO, 2014).  

In farms in the province of Quebec, Canada, about 66,000 t year-1 of potatoes are downgraded and 
become a waste (MAPAQ, 2013). While 30% is recovered and treated for animal feeding, the 
remaining 70% is send to landfills. However, because of the consequences that this practice has on 
the environment and human health (acidification of the soil, biogas and odors emissions, leachate 
and contaminated runoff) (Green, 2009; Recyc-Quebec, 2010), Quebec introduced a policy 
regarding waste matter management imposing the banishment of organic matter waste burial on 
farms from 2020 (Gendron, 2012; Forcier et al., 2013). Consequently, the agricultural sector needs 
to find new and sustainable ways for managing its wastes. 

The first part of the present work aimed to study the energetic potential of using downgraded 
potatoes waste, in one hand, as feedstock to produce bio-oil through pyrolysis and, in the other 
hand, as solid biofuel in combustion systems. The second part aimed to evaluate a new process of 
drying the raw material by dehydration by successive pressure drops (DSPD) in order to reduce 
costs of liquid treatment obtained using current pressing technique. 

ENERGETIC POTENTIAL  

State of the art: Pyrolysis The development of pyrolysis systems to recover the energy from 

vegetal residues is booming. Pyrolysis, which can be defined as the thermochemical decomposition 
of biomass at elevated temperature (350-700 oC) in the absence of an oxydant agent, produces a 
solid biochar, a liquid bio-oil and non-condensable gases. Products yields and characteristics 
depend on the feedstock, the type of pyrolysis technology and the operating conditions. Due to the 
energetic potential and chemical composition, bio-oil can be suitable for replacing heavy fuel oil in 
heating systems (Lehto et al., 2013). Previous tests conducted by Liang et al. (2014) showed that 
pyrolysis with potatoes skin wastes can be converted successfully to bio-oil. 

Combustion A previously conducted analysis of a mix of downgraded carrots and potatoes 

pellets showed a good higher heating value (16.5 MJ kg-1), similar to other agricultural products 
(15-17 MJ/kg) but less than wood pellets (19.5 MJ kg-1). This energy could be recovered by 
appropriate combustion systems for heating farm facilities. The use of biomass in combustion 
systems is an alternative to produce energy from traditional fossil fuels with the advantage of 
reducing greenhouse gases emissions (GHG). Today, woody products are the main biomass fuels 
used in combustion systems. However, residues and wastes from agriculture and the food industry, 
as well as energy crops, are becoming interesting options as solid biofuels (Jenkins et al., 2011). 
Nevertheless, biomass combustion, particularly non-woody biomass, is associated, in one hand, 
with pollutant emissions that can cause damages on human health and on the environment and, on 
the other hand, with operational problems such as fouling, slagging and corrosion. Compared to 
wood, agricultural biomass usually contain less carbon (C) and hydrogen (H) and have higher 
contents in ash and inorganic elements such as nitrogen (N), sulfur (S), chlorine (Cl), potassium (K) 
and silicon (Si). Consequently, agricultural biomass fuels have lower heating values and their 
combustion in small-scale appliances tend to emit higher amounts of nitrogen oxides (NOx), sulfur 
dioxide (SO2), hydrogen chloride (HCl) and particles that can cause respiratory problems, acid rain, 
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deposits, disturbs in the combustion process, efficiency reduction and unwanted shutdowns 
(Fournel et al., 2015). 

Numerous scientific studies have investigated the influence of chemical composition of biomass 
and their impacts on emission levels and/or boiler performances. To reduce problems caused by 
the burning of biomass, some studies have led to the development of indicators of quality or limit 
values for certain fuels properties (Obernberger et al, 1998 and 2006; Van Loo and Koppejan, 
2008; Sommersacher et al. 2012; AFNOR, 2013; Cherney and Verma, 2013). The most common 
properties are the content of N, S, Cl, K, Na, Ca, Mg, water and ash and the calorific value. No 
studies were found about the combustion of potatoes or other vegetable based pellets. In order to 
evaluate in a preliminary way the potential of using a biomass in combustion systems, the physico-
chemical properties of the biomass can be analysed and compared with such indicators and 
parameters. 

Material and methods  

Pellet production A mix of several varieties of downgraded potatoes (Peribonka, Krants and 

Envol) from Île d’Orleans (QC, Canada) was used in the present study. Potatoes were weighed and 
crushed using a semi-industrial mill (Stephan UM 80, Hameln, Germany). Then, the solid and liquid 
fraction potatoes were separated by a 180 L pneumatic press, also called ball-press (HP 180,). 
Once the tank of the press was filled with about 100 L mash, the central balloon was inflated 
gradually up to 29 psi to crush and separate solid and liquid fraction. The pressure was maintained 
for 18 h and then gradually elevated up to 43.5 psi to extract most of the water. The liquid portion 
was recovered throughout the pressing process and quantified. The solid fraction was recovered 
from the press and dried at 40 °C during 25 h (Watromat TLG200S, Untersen, Switzerland). The 
dried material was pelletized (Granulart GRH200, Neuville, Canada) using 6 mm openings matrix. 
The mechanical durability of the pellets was evaluated based on the NF protocol CEN / TS 15210 
(AFNOR, 2006). 

Pyrolysis Potatoes pellets were grinded to 1 - 3.7 mm particle size and pyrolysed in an auger 

reactor. As bio-oil properties could vary in function to the pyrolysis parameters, a full factorial 
experiment was performed at four temperatures 425, 500, 575 and 650 °C (at the reaction 
chamber) and two solid residence times (45 and 60 s) in order to find the highest bio-oil yield, while 
the other operational conditions were kept constant: the feedstock flow rate (0.5 kg h-1) and the N2 
flow rate (5 L min-1). For each trial, 0.5 kg of feedstock was pyrolysed. The pyrolytic vapors were 
condensed at three stages (ambient air, ice bath and dry ice cooled acetone). Bio-oil yields were 
calculated from the sum of all three stages.  

The bio-oils obtained in the second stage were analysed in laboratory (Research and Development 
Institute for the Agri-Environment (IRDA), Quebec City, QC, Canada) for water content (Karl-Fisher 
analysis) and pyrolysis solid content. Higher heating value (HHV) of second stage bio-oil and water 
content of third stage bio-oil were measured in the respective samples from which the highest bio-
oil yield was obtained. The analysis methods used are in the ASTM D7544-12 standard.  

Combustion In order to evaluate the potential use of the downgraded potatoes pellets in 

combustion appliances, the physico-chemical properties have been analysed in a scientific 
laboratory (Research and Development Institute for the Agri-Environment (IRDA), Quebec City, 
QC, Canada) and results were compared with the values recommended by the AFNOR (2013), 
Cherney and Verma (2013) and Obernberger et al. (1998 and 2006). Preparation of biomass for 
compositional analysis was then carried out according to ASTM E1757-01 method (ASTM, 2007a): 
drying of the sample at 105 °C and milling of the whole sample in a cutting mill to a particle size 

less than 80 mesh. The ash content was determined at 550 °C (ASTM, 2007b). The lower heating 

value (LHV) was calculated from the higher heating value (HHV) based on the moisture, hydrogen 
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and oxygen content of the biomass (IPCC, 2006). The HHV was determined by the bomb 
calorimeter method ASTM E711-87 (ASTM, 2004). The C, H and N contents of biomass were 
evaluated by dry combustion (Leco TruSpec, St. Joseph, MI, USA) based on the ASTM E777-08 
(ASTM, 2008a,b) standard. The O content was calculated by subtracting the C, H, N and ash 
contents from 100 wt%. The United States Environmental Protection Agency method (USEPA, 
2012) using inductively coupled plasma optical emission spectrometry (ICP-OES) was the 
analytical technique utilized for the detection of minor elements such as S, P, K, Na, Ca and Mg. 
Chlorine extraction with water and nitric acid (HNO3) and dosage by titration with silver nitrate 
(AgNO3) were used to determine the Cl content of biomass (Wallinga et al., 1995). 

Results and discussion  

Pyrolysis Pyrolysis of downgraded potatoes produced a maximum bio-oil yield of 50% obtained at 

500 oC and a solid residence time of 45 s. In these conditions, biochar and non-condensable gases 
yields were 23 % and 28 %, respectively. When the temperature is increased above 500 oC, bio-oil 
yield tends to decrease (Figure 1). In all reactions, bio-oil quantities collected at the first 
condensation stage were negligible, whereas large amounts were collected at the second 
condensation stage (91% of total bio-oil, on average). However, water contents of bio-oil from this 
second condensation stage were very high ranging from 61.4 to 76.4 %. Moreover, they tended to 
increase as pyrolysis temperature raised (Figure 2). The water content analysis of the bio-oil 
collected at the third stage during the best conditions (500 oC and 45 s) showed a water content 
even higher (75.7 %). The HHV of the bio-oil condensed at the second stage in the more suitable 
pyrolysis conditions was 9 MJ kg-1. Regarding pyrolysis solid content, analysis showed very low 
values ranging from 0.002 to 0.097 %, except at 575 oC and 60 s solids residence time (0.325%), 
without any particular tendency resulting from temperature or solid residence time conditions. 

The best bio-oil yield obtained (50 %) can be considered as acceptable as it is slightly lower 
compared to the wood pyrolysis yield (57 %) obtained by Brassard et al. (2015) with the same 
reactor. However, the water content in this bio-oil (63.9 %) could be a major limitation for a use as 
fuel. According to the pyrolysis liquid biofuels ASTM D7544-12 standard (ASTM, 2012), the bio-oil 
water content must be less than 30 %. A treatment to remove water from bio-oil or a pyrolysis 
reaction able to condense less water is necessary. In fact, it can be expected that, by reducing the 
water content in the bio-oil, the HHV increase enough to meet the 15 MJ kg-1 required by the ASTM 
standard (ASTM, 2012). 

 
Figure 1. Bio-oil yield at 45 and 60 s solid residence time 
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Figure 2. Water content in bio-oil at 45 and 60 s solid residence time 

Pyrolysis solids content is another parameter specified by the ASTM standard and should be less 
than 2.5 and 0.25 % for an oil grade G and D, respectively. Actually, increasing pyrolysis solids 
content can affect the pyrolysis liquid biofuel handling, atomization and storage stability in a 
negative manner. The oil produced from downgraded potatoes met the requirement for grade D oil 
produced in all conditions except at 575 oC and 60 s solids residence time (0.325 %). In further 
studies, repetitions should be made to validate the results. In addition, the oil should be analyzed to 
evaluate the remaining parameters of the standard that were not evaluated in this study (i.e. pH, 
flash point, pour point, etc.). Since it seems that there are no major differences in the 
characteristics of bio-oils produced at 45 and 60 s, the solid residence time in future experiences 
can be set to 45 s for producing bio-oil in less time. 

Combustion The physicochemical characteristics of the downgraded potatoes pellets and the 

recommended values by AFNOR (2013), Cherney and Verma (2013) and Obernberger et al. (1998 
and 2006) to limit emissions and technical problems during combustion are presented in Table 1. 
Except for heating values, the downgraded potatoes pellets met the literature requirements. As 
preliminary conclusion, it is possible to say that this biomass has a potential to be used as fuel in 
combustion systems. However, a particular attention should be made on the heating value content 
which it was a little lower than recommended. Mixing this biomass with another product (e.g. wood 
residues) can be a possibility to meet the recommended values.  

Table 1  Limit values for some physico-chemical properties of biomass destined to 
combustion systems 

Property Unit 
AFNOR (2013) 

agricultural biomass 
certification 

Cherney et 
Verma 
(2013) 

Obernberger et 
al. (1998 and 

2006) 

Downgraded 
potatoes 
pellets   HP IQ 

Water 
content 

%, w.b. ≤ 11 ≤ 15 < 13 - 9.9 

LHV MJ kg-1 ≥ 15,8 ≥ 14,9 - - 12.73 
HHV MJ kg-1 - - > 16.28 - 14.7 
Ash % d.b ≤ 5 ≤ 7 < 13 - 2.72 
DT °C ≥ 1000 ≥ 800 - - n.a. 

Durability % ≥ 95 ≥ 92 > 90 - n.a. 
Cl % d.b. ≤ 0,2 ≤ 0,3 < 0.2 < 0.1 0.049 
N % d.b. ≤ 1,5 ≤ 2 < 2.0 < 0.6 0.52 
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S % d.b. ≤ 0,2 ≤ 0,2 < 0.4 < 0.1 0.04 
K % d.b. - - < 2.0 - 0.59 
Si % d.b. - - < 5.0 - n.a. 
As mg kg d.b.

-1 ≤ 1 ≤ 1 - - n.a. 
Cu mg kg d.b.

-1 ≤ 40 ≤ 40 - - 3.4 
Cr mg kg d.b.

-1 ≤ 10 ≤ 10 - - 0.7 
Cd mg kg d.b.

-1 ≤ 0,5 ≤ 0,5 - - 0.1 
Hg mg kg d.b.

-1 ≤ 0,1 ≤ 0,1 - - n.a. 
Ni mg kg d.b.

-1 ≤ 15 ≤ 15 - - 9.9 
Pb mg kg d.b.

-1 ≤ 10 ≤ 10 - - 0.4 
Zn mg kg d.b.

-1 ≤ 60 ≤ 60 - - 7.9 

d.b., dry basis; DT, deformation temperature; HHV, higher heating value;  HP, high performance; 
LHV, lower heating value; n.a., parameter not analysed; IQ, industrial quality; w.b., wet basis; cells 
in light gray, downgraded potatoes pellets meet the parameters specified; cells in dark gray, 
downgraded potatoes pellets do not meet the parameters specified. 

However, if the product is marketed in the form as analysed in this study and considering that 
consumer will pay the same cost per unit of energy than wood pellets, a producer of downgraded 
potatoes pellets would have a benefits margin narrower (e.g. get 3.4$ per bag of 40 lb instead of 
5$) up to 25% less, as showed in Table 2. Moreover, if humidity and ash content are taken into 
account, the profit margin would be reduced further because of potatoes pellets have a lower 
quality than wood (Table 2). 

Table 2  Comparison of some characteristics of quality and prices between commercial wood 
pellets and downgraded potatoes pellets 

 
Unit 

 Commercial wood 
pellets  

Downgraded 
potatoes pellets 

HHV MJ kg-1  19.8 
 

14.7 

Ash %  < 0.6 
 

2.45 

Water content %  < 7 
 

9.9 

Cost per 40 lba $ 18kg-1  5 
 

3.74b 

Cost per MJ $ MJ-1  0.014 
 

0.014 
a Cost in Canadian dollars; b Calculated assuming the same cost per MJ of the 
commercial wood pellets; HHV, higher heating value. 

OPTIMISATION OF THE RAW MATERIAL DRYING STAGE 

Context The drying facilitates storage and transport and increases product value. Actually, drier is 

a material, lower is the amount of bacteria able to grow up. Consequently, the product has a longer 
life time and its deterioration is slowed down. Therefore, the conditioning of residues is suitable 
from an economic, logistic and energetic point of view. Potatoes pellets should be produced as 
cheap as possible. However, the actual dehydration process, that includes a stage of crushing and 
pressing the potatoes, produces an important quantity of liquid fraction (72.9 %w/w). The treatment 
of this liquid is a paramount concern to consider into the economical and environmental cost of 
production of potatoes pellets (Martin et al., 2014). For this reason the study was followed by the 
evaluation of a procedure that could help to solve this issue. Therefore, the second part of this 
study focuses on a process of dehydration by successive pressure drops (DSPD). This technology 
was applied on potatoes residues and was technically assessed to be a part of a pelletization 
chain. The DSPD is based on the auto-vaporization of water. The auto-vaporization is the process 
by which the steam is released from the wet matter by a variation of the thermodynamic conditions 
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of the surrounding area (Al Haddad, 2007). This phenomenon happens during an instant pressure 
drop from a high pressure to an atmospheric pressure.  

The aim of this part was to demonstrate the application of this technology without the use of 
vacuum tested by (Al Haddad, 2007), on a high humidity matter and as a single drying step by 
determining the optimum operation conditions of DSPD and comparing DSPD drying with oven 
drying at similar conditions. 

Material and methods  

Protocol This technology is based on the submission of the wet matter to cyclic pressure 

variations in order to dry it (Figure 3). The product is placed on a hermetic processing vessel. Each 
cycle is composed of overpressure and decompression steps. The compression stage is realized at 
a pressure P+ maintained during a time t+, named high landing. During this step, the water transfer 
within the wet matter takes place. This transfer is the consequence of the total pressure gradient 
between the inside of the fresh matter and the surrounding area. Then, with the opening of a 
manual valve, an instantaneous decompression is generated. The pressure’s level submits an 
immediate drop (less than 1 s) from P+ to atmospheric pressure (Patm). Patm is maintained during a 
time (t-) of 5 s, named low landing. The water is eliminated during the sudden pressure drop by the 
phenomenon of auto-vaporization. The quantity of eliminating water depends on the parameters 
and conditions of the DSPD. The wet matter is not submitted to notable heat treatment, thus only 
low heat exchanges with the gas can occur during the filling of the processing vessel. These steps 
have to be repeated all along the drying treatment. 

 
Figure 3. Graphic representation of DSPD cycles. P

+
: high pressure; Patm: atmospheric pressure; t

+
: 

high landing; t
-
: low landing 

Reactor The DSPD laboratory-scale reactor has been designed at the IRDA (Quebec City, 

Canada) based on works of Allaf et al., (1995), Bonazzi and Bimbenet, (2008), Abdulla et al., 
(2009) and Mounir et al., (2012). It is composed of the following elements (Figure. 4): a 340 mL 
processing vessel adapted from a combustion vessel oxygen bomb (Parr – 1108R, Moline, IL, 
USA), manual valves (Swagelok – Solon, OH, USA), air from a compressed air network or a “very 
dry” air cylinder (Praxair – Québec City, Quebec, Canada) and gauges (Ashcroft – Stratford, CT, 
USA). All components of the DSPD reactor are connected with tubes in perfluoroalkoxy and 
Swagelok® fittings in stainless steel or plastic.  

After the opening of the manual valve (2a), the air arrives from the compressed air network (30% 
relative humidity) or from the cylinder (< 0.0002%relative humidity) (3). The pressure is regulated 
by the manual valve (2b) upstream the processing vessel (1). This vessel (1) is equipped with an 
air output and input. The output is connected to another manual valve (2c) which, when opened, 
creates an instant and abrupt pressure drop (less than 1 s). The pressure inside the processing 
vessel is measured with a gauge (4). 
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Figure 4. Scheme of the DSPD reactor. 1: processing vessel; 2 (a, b and c): manual valves; 3: 

compressed air network or a “very dry” air cylinder; 4: gauges. 

Analysis The DSPD system has been compared to an oven dryer. For characterizing both drying 

systems, three parameters were calculated: the initial humidity (Hi), the humidity at a given time 
(Ht) and the drying speed (ω). Hi (wt% wet basis) was determined from Equation 1 measuring the 
mass difference before (Mi, mg) and after (Mf, mg) the drying time. For characterizing the drying 
dynamics of the potatoes with the oven, three potato samples of about 1.16 g were placed in the 
oven at 60 °C (Carbolite LHT 6/120, Neuhausen, Germany) and weighted (Sartorius CPA1248, 

Goettingen, Germany) every 15 min during 3 h, then every 30 min during 3 h, then every hour 
during 2 h and finally at 24 h. The humidity of the samples at each time (Ht, wt% wet basis) was 
calculated from the Equation 2. The quantity of water eliminated by each system per unit of time (ω, 
mg s-1) was calculated from the Equation 3. 

  

 Hi (%w. b. ) =  
Mi−Mf

Mf
∙ 100  (1) 

 

 Ht (%w. b. ) = Hi −  
Mi−Mt

Mi
∙ 100  (2) 

 

 ω =  
Mi−Mf

t
  (3) 

Conditions In order to determine the optimum conditions for the DSPD technique, three 

parameters were studied: the pressure (P+), the high landing (t+) and the relative humidity (Hr) 
using, for each run, a potatoe sample of about 0.95 g. The runs done are listed in Table 3. 

Table 3.  Parameters of five experimental drying runs used for the determination of the 
optimum conditions 

Run P+ (psi) t+ (s) t- (s) Relative humidity (%) 

1 60 20 5 30 
2 90 20 5 30 
3 60 9 5 30 
4 90 9 5 30 
5 90 9 5 0.0002 

Results and discussion Potatoes had a high initial water content (76.20 %w.b). The application 

of the DSPD on those residues showed different impacts. Indeed, variations on the level of Ht have 
been observed. At 33 min of treatment, the values of P+, t+ and Hr had an impact on the Ht of the 
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product (Figure 5). The increase of the level of P+ from 60 to 90 psi conducts to a reduction of Ht of 
almost 3 %. The lower value t+ (9 s) generated a decrease of Ht of nearby 7 %. And then, the 
reduction of Hr leads to a decline of Ht of more than 4.5 %. The impacts were also observed on the 
average level of ω (Figure 6). As a matter of fact, the shift value of P+ from 60 to 90 psi induced an 
increase of ω by a 1.1 factor. The lessening of the value of t+ (20 to 9 s) engendered an 
augmentation of ω by a 1.7 factor. Lastly, a 1.2 factor was calculated for the Hr switch (30 to 
0.0002 %). The study allowed noticing that the parameters t+ had a high incidence on the value of 
Ht and ω. Besides, for a 33 min treatment, the various runs allowed to decrease the Ht by almost 
15 %, that is nearly 2.3 times more water eliminated and to increase ω by a 2.3 factor. 
Consequently, the parameters on the 5th run have been determined as the optimum conditions. 

The results of comparing this technology to the oven drying at 60 °C are illustrated on Figure 7. The 
average level of ω was at 0.136 mg s-1 of eliminated water for the DSPD on optimum conditions, 
against 0.092 mg s-1 for the oven drying. For 33 min of treatment, a higher drying speed was 
obtained by a 1.6 factor. Concerning Ht, at 33 min, the DSPD level was 10.4 % lower than the oven 
drying level (49.80 %w.b. and 60.20 %w.b., respectively). For the same time of treatment, this 
demonstrated an increasing quantity of eliminated water by a 1.6 factor. 

 

Figure 5. Impact of the level of pressure, time and relative humidity on the value of humidity at 33 

min of DSPD treatment 

 

Figure 6. Impact of the value of pressure, time and relative humidity on the average drying speed at 

33 min of DSPD treatment. 
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Figure 7. Comparison of the drying speed and the humidity for oven drying and DSPD treatment 

CONCLUSIONS The agricultural sector needs to find new and sustainable ways for managing 

organic wastes including downgraded agricultural products. The present work aimed to study the 
energetic potential of using downgraded potatoes to produce bio-oil by pyrolysis and as biofuel in 
solid fuel combustion systems. It was found that it is possible to produce bio-oil from the pyrolysis 
of downgraded potatoes in an auger reactor. However, the water content in bio-oils was very high 
(61.4 – 76.4 %) thereby limiting the energetic potential (HHV = 9 MJ kg-1). Consequently, bio-oil 
would have to be treated to decrease water content in order to use it as an alternative fuel. 
Regarding the potential for combustion, the physico-chemical characteristics of the downgraded 
potatoes pellets are appropriated to use the biomass as fuel according to the parameters 
recommended by the literature sources considered in this study. However, a particular attention 
should be made on the heating value. Mixing this biomass with another product (e.g. wood 
residues) could allow increasing the heating value in order to meet the recommended values. 
However, the cost production of potatoes pellets should be as low as possible in order to be cost 
competitive with wood pellets. The DSPD treatment demonstrated a good potential for drying 
downgraded potatoes in order to decrease production and treatment costs of residual liquids 
obtained during water extraction of potatoes. Results achieved confirm those obtained by Abdulla 
et al., (2009) but are distinguished by the application of the DSPD without the use of vacuum as a 
single drying step on a high humidity matter. The comparison of the DSPD treatment with the oven 
drying and the preliminary results are encouraging and open opportunities for the application of this 
technology. After an optimisation of the system, it could be a good technology to be a part of the 
process chain for biomass treatment for pelleting.  
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