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ABSTRACT 

 
The present research aims to study the possibility of generating heat energy from four common Egyptian, agricultural wastes 

(rice straw, corn stovers, cotton stalks, and sawdust) through thermal decomposition technology in order to select the best residues 
that can be used as feedstock for the pyrolysis reactors. The generating of heat energy from the four deduced agricultural wastes was 
experimentally investigated in a pyrolysis reactor designed in the workshop of the Agricultural Engineering Department faculty of 
Agricultural Mansoura University. Meanwhile, a series of experiments have been performed to explore the effects of biomass 
particle size and the provided air quantity on gas composition and gas yields of the thermochemical decomposition of the four 
deduced agricultural wastes.The influences of biomass particle sizes and the provided air quantities on the compounds existing in 
exhaust gasses obtained from the four tested agricultural wastes samples were examined in relation to the yield and composition of 
the gasses product. The gasses products were measured and analyzed by a gas analyzer. Whereas, the emission rates of CH4, CO2, 
and O2 produced from each waste samples were described by means of exhaust gasses percentages. The obtained results indicated in 
general that the CH R4R percentages emitted from the four tested residues were highly dependent on residue lengths and provided 
amount of fresh air. Whereas, the highest CH R4R percentages were 72.6, 77.5, 79.2 and  76.2%) for the thermal decomposition pressing 
of rice straw, corn stovers, cotton stalks, and sawdust respectively. These maximum CH R4 Rpercentages were accomplished residue 
lengths of 15 cm  and zero provided amount of fresh air. The CO R2R maximum percentages were 28.1, 25.2, 25.0 and 25.3 % 
respectively. These percentages were accomplished residue lengths of 20 cm  and 0.006 mP

3
P/min provided amount of fresh air. The 

corresponding O R2R maximum percentages were 0.56, 0.53, 0.51 and 0.5. 
  

INTRODUCTION 
 

Indiscriminate and inefficient burning of 
agricultural residues being presently practiced in the 
most countries has resulted in environmental pollution 
and health hazards.In recent years, there is a great 
concern with the environmental problems associated 
with the great CO2 , NOx and SOx emissions resulting 
from the rising use of fossil fuels. There is strong 
interest in the farming community to increase energy 
self-reliance and identify non-food uses for agricultural 
crops (Jannasch et al., 2001).For this reason, more 
attention is being paid to renewable energy especially 
biomass energy. Biomass feedstock including wood, 
industrial and agricultural residue and by products or 
dedicated energy crops usually applied as biomass fuels 
are significant interest because biomass is the fourth 
largest source of energy in the world, accounting for 
about 15% of the world’s primary energy consumption 
and about 38% of the primary energy consumption in 
developing countries (Chen et al., 2003). Therefore, 
there is the need to generate alternative forms of energy 
in order to shift attention from fossil fuels, which are 
expensive and environmentally unfriendly. In Egypt, 
large quantities of agricultural residues are produced 
annually (GIZ, 2014 and Ministry of Agriculture and 
Land Reclamationin Egypt, 2015), However it is 
unfortunate that these residues are badly managed. In 
most cases, these residues are burned in the field or they 
are left to rot away. Most of these residues contain 
enormous amounts of energy. In addition, statistics 
point out that agricultural waste reaches 30 million tons 
on the national level (Shaban and Sawan, 2010). This 
results in poor waste disposal, which in itself 
contributes to environmental pollution and constitutes a 
public nuisance and eye-sore. However, these residues, 
if properly harnessed and managed, will go a long way 
to alleviate some of the energy crisis being experienced 
in the country.  Hassan et al., (2014) The volume of the 

agricultural wastes is estimated in Egypt by about 35 
million tons per year, of which about 23 million tons of 
vegetarian wastes (utilized by about 7 million tons feed, 
4 million tons of organic fertilizer and about 12 million 
tons are left without avail), in addition to animal wastes 
which reach to about 12 million tons per year (utilized 
by about 3 million tons as organic fertilizer and about 9 
million tons, per year, are left without avail). This refers 
to that about 21 million tons of agricultural wastes, per 
year, (plant and animal) are left without avail. These 
wastes lead to the pollution of the agricultural 
environment, in addition to health damage for citizens 
and lead to economic loss of about 4.6 billion pounds a 
year as an average for the period (2004-2012) 
furthermore, this can be considered as a waste for the 
natural resources from which benefits can be 
maximized. GIZ (2014) reported that, The "Annual 
Report for Solid Waste Management, in Egypt, 2013” 
studies factors contributing to the systems failure and 
recommendations for future perspectives as 
commissioned by GIZ and the newly established 
national solid waste management program. Egypt 
produced 89.03 million tons of solid waste, including 30 
million tons of agricultural waste. Sharma et al., (2010) 
Reported that burning of crop residues not only degrade 
the atmospheric quality but also affect the climate and 
ultimate the human health. Crop residue and biomass 
burning are considered as a major source of carbon 
dioxide (COR2 R), carbon monoxide (CO), methane (CHR4 R), 
volatile organic compounds (VOC), nitrogen oxides and 
halogen compounds. Biomass burning is a major source 
of gaseous pollution such as carbon monoxide (CO), 
methane (CHR4 R), nitrous oxides (NORxR) and hydrocarbons 
in the troposphere (Crutzen  and Andreae , 1990). It is 
also a significant source of aerosol in the atmosphere, 
having potential impact on global air quality and 
chemistry of climate (Yang et al., 2008). Open 
agricultural crop residues, burning release a great 
amount of pollutants to the atmosphere, which includes 
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aerosols and hydrocarbons (Duan et al., 2004). The 
gasification process produces gaseous products mainly 
consisting of methane (CH4 ), hydrogen (H2 ), carbon 
monoxide (CO) and carbon dioxide (CO2 ). These 
products can be used for power and heat generation or 
for gaseous and hydrocarbon liquid fuel production in a 
Fischer-Tropsch process (Klass, 1998). Biomass energy 
is the one the earliest and now the third largest global 
source of energy, comprising up to 40%–50% of energy 
usage in many developing countries that have large 
agriculture and forest areas(Vamvuka et al., 2003). 
Pyrolysis is defined as the thermal chemical 
decomposition of organic materials in the absence of 
oxygen, or partially combusted in a limited oxygen 
supply, to produce a hydrocarbon rich gas mixture, an 
oil-like liquid and a carbon rich solid residue 
(Demirbas, 2000).  

The aim of this work was to investigate the 
energy potentials of four agricultural residues 
commonly found in Egypt and to characterize Pyrolysis 

conversion of these residues with a view to determining 
which of them give optimal yields. 

 
MATERIALS AND METHODS 

 
Materials: 
Four different Agricultural residues types were used 
in the present study namely:-  these materials are, rice 
straw, corn stover, cotton stalks and sawdust as shown 
in fig (1).   

A sample of 5kg weight from fine sawdust was 
collected from the carpentry workshop of Agricultural 
Engineering Department Faculty of Agricultural 
Mansoura University Egypt.   

There other three field sample each 8kg of (rice 
straw, corn stover and cotton stalks) were gathered from 
Meet Kamees Village, Mansoura Governorate, Egypt. 
Each 8kg sample field  residues kind was divided 
into(4)  subsamples according to the its chopped length 
(5, 10, 15 and 20 cm). 

 

 
 

Fig. (1): Agricultural residues (A. Rice straw, B. Corn stover,C.  Cotton stalksand D. Sawdust). 
 

According to the tested material specifications 
0.5kg from each subsample after cutting process was 
took to determine moisture content and balk density of 
each investigated farm  residues type.   
1- Moisture content determination :  

The moisture content was determined by using 
oven method at 105oC for 72 hours (Matouk., et al 
1981), Average moisture content  of (Rice straw, Corn 
stover, Cotton stalks and Sawdust) were (11, 15, 12 and 
13%) respectively. 
2- Balk density (B.D) was determined by weight 

known volume (V) from each sample and divide 
the weight (w) on the volume  

 

B.D g/cm3 =  
 

Average balk density of (Rice straw, Corn stover, 
Cotton stalks and Sawdust) were (0.09, 0.08, 0.13 and 
0.12 dry basis g/cm3) respectively. 
The Pyrolysis reactor: 

To burn field residues in the absence of oxygen 
and study the properties and calorific values of each 
sorted of Pyrolysis products gasses for all field residues 
under study a small experimented apparatus (prototype) 
was designed and manufactured in Faculty of 
Agriculture Mansoura University Egypt as shown in 
Fig(2). 

 
Fig. (2): Main components of the used pyrolysis reactor 
 
1- The electric blower 
2- Valve 
3- Cursor 
4- Air transporting pipe (110cm length  and 1.28cm diameter) 
5- Electric heater hand shape (220v-1500w) 
6- The burning cylinder (55cm height and 22cm inside diameter) 
7- The twisted tube (serpentine)length 295cm and 1cm diameter  
8- The Stockiest tar (10cm length  and 7cm diameter) 
 

Studied factors:  
The experimental factors the deduced in 

experiments, were as follows:  
1- Four types of agricultural residues namely (sawdust, 

rice straw, corn stover and cotton stalks).  
 
 

A B C D 
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2- Three levels of residues lengths were tested in the 
experiments there lengths were (5, 10, 15 and 20cm) 
for each of (rice straw, corn stover and cotton stalks).  

3- Provided air quantity: the burner was provided with 
small quantities of atmospheric air to contribute 
continuity the pyrolysis operation. There are four 
rates (zero, 0.002, 0.004 and o.oo6m3/min) of air 
were pumped in the burning cylinder. 

Experimental procedures:  
• Preparing the samples and subsamples of biomass 

feed stock from the  four tested agricultural residues 
types.   

• Interring in sequences each subsample one subsample 
in the burning cylinder and covered it.  

• Providing the desired amount of fresh air through 
controlling air valve. 

• Transmit the electric power (220v) to the electric 
heater.  

• Cutting of the electric power after the burning of field 
residues in the absent of oxygen in order to permit all 
residues amount to be burned.     

• Gathering the produced gasses for each investigated 
treatments in special plastic sacs using suction tubes.       

Experimented measurements: 
Many measurements related to the percentage of 

the produced gases  (CH4 , CO2  and O2 ) for the f fifty 
two (52) treatment. To carry out these measurements the 
produced mix gasses was shifted from the reactor in a 
plastic sacs consequently, the collected gas samples 
were analyses to determine the percentages of CH4 , 
CO2  and O2  gasses. For the gas analyses, a gasses 
analyses (GA 500) was used to corpse purpose the 
crossed analysis process agricultural research center (A. 
R. C) was carried out in Alexandria governorate.   

 

RESULTS AND DISCUSSION 
 

The present work is focusing on the possibility of 
generating heat energy from four different agriculture 
residues through the pyrolysis process. The obtained 
results may be drawn and discussed under the following 
headlines:  
The emission rates of CH4 , CO2  and O2  produces 
from rice straw  biomass: 

The obtained data related to the percentage of 
CH4  produced from rice straw as affected by the studied 
variables are shown in fig (3) that the CH4  percentage in 
rice straw exhaust gasses was highly dependent on the 
length of rice straw and amount of provided fresh air. 
Where, the highest CH4  percentage in rice straw 
exhaust gasses (72.6 %) was resulted from 15 cm length 
of rice straw exhaust gasses and zero amount of fresh 
air. While, the lowest value of CH4  percentage in rice 
straw exhaust gasses (66.6 %) was resulted from most 
lengths of rice straw exhaust gasses (5, 10 and 20 cm) 
and highest amount of fresh air (0.006 m3/min). 

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CH4  
percentage in rice straw exhaust gasses, a multiple 
regression analysis was employed and equation (1) was 
derived: 
CH4 %= 72.0075 + 0.009 L - 927.5 A       (R2 = 0.98) …. (1) 

This results trend may be due to, within high 
quality of fresh air in trend in burner the oxygen in fresh 
air interact with the active carbon producing CO and 
CO2  that reduce the chance for carbon to pound with H2  
to produce CH4 .  

This result trend is identical with (Radlein, 1999), 
which state that, the H2  produced during burned the 
biomass in the absence of oxygen is reacted with carbon 
and generates CH4  and CO. 

 

 
 

Fig. (3): CH4  percentage as affected by rice straw 
lengths and provided air amount. 

 

The obtained data related to the percentage of 
CO2  produced from rice straw as affected by the studied 
variables are shown in fig (4).The lowest CO2  
percentage in rice straw exhaust gasses (21.9 %) was 
resulted from 15 cm length of rice straw exhaust gasses 
and zero amount of fresh air. While, the highest CO2  
percentage in rice straw exhaust gasses (28.1 %) was 
resulted from 20 cm length of rice straw exhaust gasses 
and highest amount of fresh air (0.006 m3/min).  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CO2  
percentage in rice straw exhaust gasses, a multiple 
regression analysis was employed and equation (2) was 
derived: 

CO 2 % = 22.79 + 0.027 L + 532.5 A      (R2 = 0.457) …… 
(2) 

This trend (direct relationship) is logic due to 
where presented more oxygen this encourage it 
oxidation process of active carbon and converting to 
carbon dioxide. 
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Fig. (4): CO2  percentage as affected by rice straw 
lengths and provided air amount. 

 

The obtained data related to the percentage of O2  
produced from rice straw as affected by the studied 
variables are shown in fig (5).The O2  percentage in rice 
straw exhaust gasses was highly dependent on length of 
rice straw exhaust gasses and amount of fresh air. 
Where, the highest value of O2  percentage in rice straw 
(0.56 %) was resulted from 20 cm length of rice straw 
exhaust gasses and highest amount of fresh air (0.006 
m3/min). On the contrast, the lowest value of O2  
percentage in rice straw exhaust gasses (0.13 %) was 
resulted from 5 cm length of rice straw and zero amount 
of fresh air.  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on O2  
percentage in rice straw exhaust gasses, a multiple 
regression analysis was employed and equation (3) was 
derived: 
O 2 % = 0.104 +0.0106 L + 40.75 A     (R2 = 0.976) …… (3) 

These results may be ascribed to biomass 
combustion starts by heating and drying the feedstock. 
After all of the moisture has been removed, temperature 
rises for pyrolysis to occur in the absence of oxygen. 
The major products are hydrogen, CO, CO2 , CH4  and 
other hydrocarbons. In the end, char and volatile gases 
are formed and they continue to react independently. 
The volatile gases need oxygen in order to achieve 
complete flame combustion. Mostly CO2  and H2 O 
result from complete combustion. The solid char burns 
as well, resulting CO and CO2 (Jameel et al., 2010 and 
Roos, 2010). 

 
 

Fig. (5): O2  percentage as affected by rice straw 
lengths and provided air amount. 

 

The emission rates of CH4 , CO2  and O2  produces 
from corn stover biomass: 

The obtained data related to the percentage of CH4  
produced from corn stover as affected by the studied 
variables are shown in fig (6). Each increase in amount of 
fresh air was correlated with obvious decrease in CH4  
percentage in all length of corn stover. The highest CH4  
percentage in corn stover (77.5 %) was resulted from 15 
cm length of corn stover and zero amount of fresh air. 
While, the lowest CH4  percentage in corn stover (69.5 %) 
was resulted from 5 cm length of corn stover and highest 
amount of fresh air (0.006 m3/min).  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CH4  
percentage in corn stover exhaust gasses, a multiple 
regression analysis was employed and equation (4) was 
derived: 

 

CH 4  % = 74.71875 + 0.0805 L - 793.75 A      (R2 = 0.7557) …. (4) 
 

 
 

Fig. (6): CH4  percentage as affected by corn stover 
lengths and provided air amount. 

 

The obtained data related to the percentage of 
CO2  produced from corn stover as affected by the 
studied variables are shown in fig (7). The CO2  
percentage in corn stover was highly dependent on 
length of corn stover and amount of fresh air. Where, 
the lowest CO2  percentage in corn stover (18.4 %) was 
resulted from 15 cm length of corn stover exhaust 
gasses and zero amount of fresh air. While, the highest 
CO2  percentage in corn stover exhaust gasses (25.2 %) 
was resulted from 5 cm length of corn stover and 
highest amount of fresh air (0.006 m3/min).  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CO2  
percentage in corn stover exhaust gasses, a multiple 
regression analysis was employed and equation (5) was 
derived: 

 

CO 2 % = 22.08875 - 0.1465 L + 591.25 A        (R2= 0.576) …… (5) 
 

 
 

Fig. (7): CO2  percentage as affected by corn stover 
lengths and provided air amount. 

 

The obtained data related to the percentage of O2  
produced from corn stover as affected by the studied 
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variables are shown in fig (8).The highest value of O2  
percentage in corn stover exhaust gasses (0.53 %) was 
resulted from 20 cm length of corn stover exhaust gasses 
and highest amount of fresh air (0.006 m3/min). On the 
contrary, the lowest O2  percentage in corn stover exhaust 
gasses (0.06 %) was resulted from 5 cm length of corn 
stover exhaust gasses and zero amount of fresh air.  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on O2  
percentage in corn stover exhaust gasses, a multiple 
regression analysis was employed and equation (6) was 
derived: 
O 2 % = -0.008 + 0.0124 L + 48.5 A       (R2= 0.974) …… (6) 

 

 
 

Fig. (8): O2  percentage as affected by corn stover 
lengths and provided air amount. 

 

The emission rates of CH4 , CO2  and O2  produces 
from cotton stalks biomass: 

The obtained data related to the percentage of CH4  
produced from cotton stalks as affected by the studied 
variables are shown in fig (9). The highest value of CH4  
percentage in cotton stalks exhaust gasses (79.2 %) was 
resulted from 15 cm length of cotton stalks exhaust gasses 
and zero amount of fresh air. While, the lowest CH4  
percentage in cotton stalks exhaust gasses (68.8 %) was 
resulted from 20 cm length of cotton stalks exhaust gasses 
and highest amount of fresh air (0.006 m3/min). 

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CH4  
percentage in cotton stalks exhaust gasses, a multiple 
regression analysis was employed and equation (7) was 
derived: 
CH4 % = 79.53 – 0.19 L – 885 A       (R2 = 0.611) ….…. (7) 

 
 

Fig. (9): CH4  percentage as affected by cotton stalks 
lengths and provided air amount. 

 

The obtained data related to the percentage of 
CO2  produced from cotton stalks as affected by the 
studied variables are shown in fig (10). The CO2  
percentage in cotton stalks exhaust gasses was highly 
dependent on length of cotton stalks exhaust gasses and 
amount of fresh air. Where, the lowest CO2  percentage 
in cotton stalks exhaust gasses (17.2 %) was resulted 
from 15 cm length of cotton stalks exhaust gasses and 
zero amount of fresh air. While, the highest value of 
CO2  percentage in cotton stalks (25.0 %) was resulted 
from 20 cm length of cotton stalks exhaust gasses and 
highest amount of fresh air (0.006 m3/min). 

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on CO2  
percentage in cotton stalks exhaust gasses, a multiple 
regression analysis was employed and equation (8) was 
derived: 

 

CO 2  % =16.38875 + 0.2125 L + 541.25 A       (R2=0.559) …. (8) 

 
 

Fig. (10): CO2  percentage as affected by cotton 
stalks lengths and provided air amount. 

 

The obtained data related to the percentage of O2  
produced from cotton stalks as affected by the studied 
variables are shown in fig (11).The highest value of O2  
percentage in cotton stalks exhaust gasses (0.51 %) was 
resulted from 20 cm length of cotton stalks exhaust gasses 
and highest amount of fresh air (0.006 m3/min). On the 
contrary, the lowest O2  percentage in cotton stalks exhaust 
gasses (0.07%) was resulted from 5 cm length of cotton 
stalks exhaust gasses and zero amount of fresh air.  

To determine the interaction effects of both rice 
straw length and amount of provided fresh air on O2  
percentage in cotton stalks exhaust gasses, a multiple 
regression analysis was employed and equation (9) was 
derived: 

 

O 2 % = -0.03 + 0.0148 L + 38.75 A      (R2= 0.957) ……. (9) 
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Fig. (11): O2  percentage as affected by cotton stalks 
lengths and provided air amount. 

The emission rates of CH4 , CO2  and O2  produces 
from sawdust biomass: 

 The obtained data related to the percentage of 
CH4  produced from sawdust as affected by the studied 
variables are shown in fig (13).The increasing in 
amount of fresh air (m3/min) from 0 to 0.002, 0.004 and 
0.006 m3/min tend to decrease in CH4  percentage in 
sawdust exhaust gasses. The minimum CH4  percentage 
in sawdust exhaust gasses was obtained from highest 
amount of fresh air 0.006 m3/min. On the other hand, 
the highest CH4  percentage in sawdust exhaust gasses 
was from amount of fresh air (0.0 m3/min). 

The obtained data related to the percentage of 
CO2  produced from sawdust as affected by the studied 
variables are shown in fig (12).The highest CO2  
percentage in sawdust exhaust gasses (26.3 %) was 
resulted from highest amount of fresh air (0.006 
m3/min). On the contrary, the lowest value of CO2  
percentage in sawdust exhaust gasses (17.6 %) was 
produced from zero amount of fresh air. 

The obtained data related to the percentage of 
CO2  produced from sawdust as affected by the studied 
variables are shown in fig (14). Each increase in amount 
of fresh air (m3/min) from 0 to 0.002, 0.004 and 0.006 
m3/min resulted in obvious increase in O2  percentage in 
sawdust exhaust gasses. Where, the minimum O2  
percentage in sawdust exhaust gasses (0.2%) was 
obtained from zero amount of fresh air. Whereas, the 
highest O2  percentage in sawdust exhaust gasses (0.5%) 
was obtained from highest amount of fresh air (0.006 
m3/min). 

 
 

Fig. (12): CH4  percentage as affected sawdust by 
provided air amount 

 
Fig. (13): CO2  percentage as affected sawdust by 

provided air amount. 

 
 

Fig. (14): O2  percentage as affected sawdust by 
provided air amount. 

 

The emission rates of CH4 , CO2  and O2  produces 
from all residues biomass: 

Concerning effect of 5 cm length of all residues, 
the highest CH4  percentage was resulted from cotton 
stalks, followed sawdust then corn stover at all amounts 
of fresh air. Whilst, the lowest CH4  percentage was 
produced from rice straw at all amounts of fresh air as 
shown Fig. (15). 

These results could be explained by the 
considerably high cellulose and hemicellulose contents 
in cotton stalks and sawdust. The results of gas 
evolution from cellulose and lignin pyrolysis carried out 
under otherwise similar conditions, confirm that 
cellulose decomposition produces significantly higher 
gas yield compared to lignin. These gas yield trends are 
in good agreement with other studies of pyrolysis 
experiments for different types of biomass (Graboski, 
1981 and Worasuwannarak et al., 2007). 
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Fig. (15): CH4  percentage as affected by residues 
type and provided air (m3/min) using 
small portion size. 

 
The highest CO2  percentage was produced from 

rice straw, followed corn stover then sawdust at all 
amounts of fresh air. At the same time as, the lowest 
CO2  percentage was obtained from cotton stalks at all 
amounts of fresh air as shown Fig. (16). 

These results may be due to the CO2  evolution 
was formed during the primary decomposition of 
hemicellulose and cellulose with a smaller proportion of 
CO coming from lignin by the cracking of carbonyl (C-
O-C) and carboxyl (C=O) in biomass (Yang et al., 
2007). In addition, the OH radicals released from 
biomass during payrolysis, react with aliphatic 
structures to form CO, which decreases the yields of 
gaseous hydrocarbons (Yuan et al., 2012). 

 

 
 

Fig. (16): CO2  percentage as affected by residues 
type and provided air (m3/min) using 
small portion size. 

 
The highest O2  percentage was resulted from rice 

straw, followed sawdust then cotton stalks at all 
amounts of fresh air. Whilst, the lowest O2  percentage 
was produced from corn stover at all amounts of fresh 
air as shown Fig. (17). 

 

 
 

Fig. (17): O2  percentage as affected by residues type 
and provided air (m3/min) using small 
portion size. 
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 لزراعیة مخلفات االإمكانیة تولید الطاقة الحراریة من بعض 
 الفرطوسي حیدر عبد الحسین شنانو  حسني الشبراوي المرسي ، عماد الدین امین عبد الله

 جامعة المنصورة - كلیة الزراعة -قسم الھندسة الزراعیة 
 

زراعی�ة ش�ائعة ف�ي مص�ر (ق�ش الأرز، حط�ب تھدف ھ�ذه الدراس�ة إل�ى إمكانی�ة تولی�د الطاق�ة الحراری�ة م�ن أرب�ع مخلف�ات 
ال�ذرة، حط��ب القط��ن ونش��ارة الخش��ب) وتتمی��ز بالتحل�ل الح��راري و تحدی��د أكفئھ��ا ف��ي إعط��اء أفض�ل طاق��ة. وق��د ت��م تولی��د طاق��ة 
حراریة من اربع مخلفات زراعیة تمت تجربتھا  بجھاز الانحلال الح�راري ت�م تص�میمھ ف�ي ورش�ة قس�م الھندس�ة الزراعی�ة، كلی�ة 

اعة، جامعة المنصورة،  جمھوریة مصر العربیة. وفي الوقت نفسھ، وقد أجری�ت سلس�لة م�ن التج�ارب لمعرف�ة  ت�أثیر احج�ام الزر
مختلفة من تلك المخلف�ات (الكتل�ة الحیوی�ة) وكمی�ات م�ن الھ�واء الداخل�ة عل�ى كمی�ة الغ�ازات الناتج�ة م�ن  التحل�ل ح�راري للمخلف�ات 

عثة  قدرت وحللت  بواسطة اجھزة تحلیل الغ�ازات. م�ن ناحی�ة اخ�رى، ق�درت النس�ب المئوی�ة الاربعة تحت الدراسة. الغازات المنب
والناتج�ة م�ن ك�ل مخل�ف زراع�ي. وأش�ارت النت�ائج الت�ي ت�م الحص�ول علیھ�ا ان  O2، وCH4 ،CO2للغ�ازات المنبعث�ة وھ�ي  %

النس�بة المئوی�ة لغ�از المیث��ان المنبع�ث م�ن بقای��ا المخلف�ات الأربع�ة المختب�رة اعتم��دت بش�كل كبی�ر عل��ى أط�وال المخلف�ات وكمی��ات 
لبقای�ا  ق�ش الأرز، حط�ب ال�ذرة، حط�ب ٪) نتج�ت م�ن التحل�ل الح�راري ۷٦.۲و ۷۹,۲،  ۷۷,٥، ۷۲,٦الھواء اعطت اعلى القیم (  

س��م م�ن غی�ر كمی��ة  ۱٥القط�ن ونش�ارة الخش�ب عل��ى الت�والي. ت�م الحص��ول  عل�ى اعل�ى الق��یم  للنس�بة المئوی�ة للمیث��ان م�ن الط�ول  
٪ عل�ى الت�والي والت�ي نتج��ت  ۲٥.۳و   ۲٥,۰،  ۲٥,۲، ۲۸,۱ھ�واء. ام�ا اعل�ى الق�یم للنس��بة المئوی�ة لث�اني اوكس�ید الكرب�ون كان��ت 

 على التوالي. ۰.٥و  ۰.٥۱، ۰.٥۳ ، ۰.٥٦/ دقیقة . والاوكسجین   ۳م ۰.۰۰٦سم وكمیة الھواء   ۲۰من الطول 
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