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SUMMARY AND CONCLUSION

The experiments were carried out in the Department of Agric. Eng. Faculty of Agric. Menoufia Univ.,
Laboratory of Soil Science Department., Faculty of Agric. Menoufia Univ., resistance of concrete
laboratory, Civil Engineering Department, Faculty of Engineering, Menoufia Univ. and biomass
laboratory of the New and Renewable energy authority, Nasr City, Cairo.

To determine the parameters leads to achieve the aim of this study. The experimental work involved
four stages as follows:

1. Measuring some physical properties for corn stalks.

2. Chopped corn stalks using hammer mill at cutting speed 1600 rpm and at different three moisture
content (8%, 9%, 10%) .

3. Press material chopped into screw press machine at a pressure of 100 MPa and temperature of 170-
175°C at three moisture content for corn stalks (8%, 9% , 10%) .

4. Measuring some quality properties of pressed briquettes such as the durability, hardness, compression
ratio, bulk density, calorific value, and elasticity.

The results obtained from this study can be summarized as the following:
1. Physical properties for corn stalks.
2. Measuring some quality properties of corn stalks briquettes produced by screw press.

1. Physical properties of corn stalks.

The results obtained from measuring corn stalks samples resulted that, the maximum value of stem
length was 210 cm, while the minimum value was 158 cm. The maximum value of stem diameter was
2.37 cm, while the minimum value was 1.8 cm. The value of stem weight ranged from 45 gm to 185 gm.
While, the number of leaves ranged from 11 to 28 per stalk. The initial moisture content of stored samples
was about 12% (Wet base) as mean, then the samples were dried to achieve the required level of the
moisture (8.6 and 10%).

2. Problem of the briquettes machine explosion.

Before pressing, the heaters must be heated to about 175°C to produce suitable briquettes. The lignin
contained in the corn stalks begins to flow when increasing the temperature and acts as a natural glue to
bind the briquettes. A piece of briquette that is still remained from the previous process in the heaters
zone. It started to lose its moisture content. The chopped material was also heated up and lost a part of its
moisture, Moreover, a considerable amount of water vapor rises and collects in the die. This pushes the
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briquette until it overcomes the adhesive force between the briquette and the die wall. The remaining
briquette exits the press die like a cannon shot, causing an explosion-like sound

3. Moisture content for corn stalks briquettes.

The final moisture content due to the pressing of the chopped corn stalks to produce briquettes,
decreased compared with initial moisture content before the pressing process at 170°C. The initial
moisture content of corn stalks were pressed at (8, 9 and 10%) decreased to (4.87, 5.23 and 6.12%),
respectively.

4. Evaluate the quality of the produced corn stalks briquetting product
4.1. Effect of moisture content on compression stress

Compression stress was increased (13.8, 16.7 and 20.23 MPa) with decreasing briquettes moisture
content (6.12, 5.23 and 4.87 %, respectively).

4.2. Effect of moisture content on durability%o

There is indirect relationship between the final moisture content and durability of the briquettes. It was
found that the durability increased from 82.19% at a moisture content of 6.12% to 91.74% at a moisture
content of 4.87%. This means that with the increasing moisture content, the cohesion between the
particles decreased, because the briquettes dissolve due to moisture absorption.

4.3. Effect of moisture content on hardness (kN)

There is indirect relationship between the final moisture content and hardness of the briquettes. It was
found that the hardness 34 kN at a moisture content of 6.12% followed by 40 kN at moisture content of
5.23%, then, 47 kN at moisture content of 4.87%. This may be due to increasing bulk density by
increasing briquettes moisture content.

4.4. Effect of moisture content on bulk density (g/cm?)

There is a direct relationship between the final moisture content and bulk density (g/cm®) of the
briquettes. It was found that the bulk density (g/cm?®) increased from 0.95 (g/cm®) at a moisture content of
4.87% to 1.00 (g/cmq) at a moisture content of 5.23%, then 1.1 (g/cm?®) at a moisture content of 6.12%.

4.5. Effect of moisture content on compression ratio:

There is a direct relationship between the final moisture content and compression ratio of the
briquettes. It was found that the compression ratio increased from 19.79 % at a moisture content of 4.87%
to 21.28 % at a moisture content of 5.23%, then 23.92 % at a moisture content of 6.12%.

4.6. Effect of moisture content on elasticity (%0):

There is a direct relationship between the final moisture content and elasticity (%) of the briquettes. It
was found that the elasticity (%) increased from 9.4 at a moisture content of 4.87% to 11.07 at a moisture
content of 5.23%, then 13.38 at a moisture content of 6.12%.

4.7. Effect of moisture content on calorific value CV (MJ/kg):

There is indirect relationship between the final moisture content and calorific value CV (MJ/kg) of the
briquettes. It was found that the calorific value CV (MJ/kg) decreased from 16.7 (MJ/kg) at a moisture
content of 4.87% to 15.23 (MJ/kg) at a moisture content of 5.23% and 12. 6 (MJ/kg) at a moisture content
of 6.12%. This results may be due to the increasing of bulk density for moisture content of 4.87%
comparing with the highest moisture content 6.12% with low value of bulk density.
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This implies that a briquette’s calorific value decreases as its moisture content increases. This allows
briquettes to be used as an energy source in many sectors, including domestic household energy and
energy-intensive industries, such as cement and steel factories.

4.8. Effect of moisture content on water resistance, (min):

There is indirect relationship between the final moisture content and water resistance, (min) of the
briquettes. It was found that the water resistance, (min) decreased from 68 (min) at a moisture content of
4.87% to 19 (min) at a moisture content of 6.12%.

5. Effect of moisture content on gases ratios:
5.1. Effect of moisture content on CO: gas ratios:

CO2% were increased with increasing both of the initial moisture content of straw and briquettes
moisture content. Where it was recorded 2.6, 3.1 and 4.1% for stalks at initial moisture content 10, 9 and
8% respectively. Whereas, it was recorded 1.7, 1.4 and 1.1% for briquettes at final moisture content 6.12,
5.23 and 4.87% respectively.

The decrease in CO; emissions upon burning of briquettes with low moisture content can be attributed
to the increased content of completely combustible fibers and the decreasing of pores between the fibers
as a result of the increased bulk density.

5.2. Effect of moisture content on CO gas ratios:

CO% were increased with increasing the initial moisture content in stalks moisture content, while it
increased with increasing briquettes moisture content. Where it was recorded 0.287, 0.432 and 0.531% for
stalks at initial moisture content 10, 9 and 8% respectively. Whereas, it was recorded 0.0259, 0.0249 and
0.0146% for briquettes at final moisture content 6.12, 5.23 and 4.87% respectively.

5.3. Effect of moisture content on Combustion efficiency (u) gas ratios:

Combustion efficiency were decreased with increasing the initial moisture content in stalks moisture
content and it decreased with increasing briquettes moisture content. Where it was recorded 89.93, 90.21
and 90.8% for stalks at initial moisture content 10, 9 and 8% respectively. Whereas, it was recorded
96.22, 97.36 and 97.6% for briquettes at final moisture content 6.12, 5.23 and 4.87% respectively.

Conclusion

Densification of biomass materials into briquettes could reduce problems with handling,
transportation, storage, and utilization biomass materials to produce a good quality biofuel.

The results obtained during the experiment showed that the best moisture content to start the corn
stalks pressing process under a temperature of 175°C is 8%, such as found that the resulting briquettes are
more cohesive and when burned, they have a lower emission rate of CO, (1.1%), CO (0.0146%) and SO,
(0.000%), and thus this treatment is the best environmentally friendly treatment, and it also gave the
highest calorific value (16.7 MJ/Kg).
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