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THE FINE GRINDING OF CORNCOBS TO USE AS A 

WATER ABSORPTION MATERIAL. 
2M. I. Morsy and  1H. H. Mohamed 

ABSTRACT 

Corncobs wastes are considered to be one of the most environmental 

problems in Egypt. Grinding corncobs is the first step to solve this 

problem in order to be used as raw materials in several industries. Fine 

grinding of corncobs using a laboratory grinding mill (FML-100) was 

evaluated to use ground corncobs as an absorption material. The 

experiments were done by studying factors affecting machine 

performance (feed rate, grinding time and moisture content) on Fines 

degree, Machine productivity, Energy consumption, Water absorption, 

Compressibility Index, Hausner ratio, Surface area, Size reduction ratio, 

Grinding effectiveness and Bulk density of ground corncobs. Results 

showed that the maximum productivity was 12 kg/h at a grinding time of 

0.5 min, moisture content of 8% and feeding weight of 100 gm. The 

minimum energy consumption was 0.13 (kWh/kg) at the maximum 

productivity conditions. The highest water absorption for corncobs was 

549.3% at particle size between 1 and 0.5 mm, so it can be used as a high 

absorption material. The best operating condition was at the maximum 

productivity and the minimum energy consumption at grinding time of 0.5 

min, moisture content of 8% and feeding weight100 gm. 

Keywords: Hammer mill, corncobs, fineness degree, surface area, size 

reduction.  
1. INTRODUCTION 

orncob is one of the most important agricultural wastes in Egypt, 

which is a byproduct of corn processing industry at the time of 

harvesting season. The production of corncobs was about 1,172.5 

thousand ton in 2016, which represent 15% of the total corn production of 

7,817 thousand ton in Egypt (CAPMAS, 2018). Corncobs can be used as 

a source of energy forage for ruminant animals because it’s low- quality 

coarse forage with a low protein content of 1.7%, less palatable and 

contains high cellulose, hemicelluloses and lignin of 39.1, 42.1 and 9.1% 

respectively. (Guntoro et al. 2009).   

1- Lecturer, Soil & chem. Dept., Fac of Agric. Saba Basha, Alexandria University, Egypt.  

2- Lecturer, Agric. & Biosystems Eng. Dept., Fac. of Agric. El-Shatby, Alexandria University, Egypt. 

C 

Misr J. Ag. Eng., 37 (2): 165 - 184  



AGRICULTURAL POWER AND MACHINERY  

Misr J. Ag. Eng., April 2020                                                                                - 166 - 

Gu et al., (2014) reported that corncobs became a renewable source of 

solid waste, which makes environmental problems.  

Tampoebolon, (1996) reported that the physical treatment, chemical 

treatment, biological treatment or a combination of those treatments can 

be done to increase the quality of corncobs as ruminant animal's fodder by 

decreases crude fiber and increases crude protein. 

Guntoro (2009) reported that corncobs are used as animal feed or returned 

to the harvested field as fertilizer. Morad et al. (2007) studied the 

efficiency of cutting machine during cutting some agriculture wastes such 

as rice straw, corncobs, and sugarcane in terms of the cutting lengths, 

energy and cost requirements. The highest efficiency was obtained at a 

rotating speed of 51.31 m/s, a feeding weightof 0.45 ton/h for sugarcane. 

Probst et al. (2013) studied the effect of moisture content from (10 to 

20%) on the behavior of ground corncobs. The productivity and the 

specific rate of corncobs breakage are decreased with the increase in 

moisture content. The efficiency of the hammer mill depends on particle 

size, moisture content, material properties, feed rate, and machine speed. 

(Mani et al., 2004; Manlu et al., 2003). The moisture content of the feed 

material is one of the most important factors affects corncobs grinding. 

Increasing the moisture content of the feed material increased energy 

consumption and decreased flow ability. (Fitzpatrick et al., 2004) 

Singh et al. (2017) determined a new low-cost filtration method for waste 

water using corncobs as filter materials in its various forms. Corncobs are 

one of the most important agricultural wastes in maize cultivation.   

Corncobs are generally used in direct burning for energy production, 

which produces air pollution. Tsai et al. (2001) reported that adsorption 

using agriculture wastes consists of lignocelluloses that are a cost-

effective, eco-friendly and easy alternative in removing the heavy metals 

The objective of this work is to:  

1- Determine the best factors affecting grinding corncobs. 

2- Decrease energy consumption. 

3-Determine the best particle size for maximum water absorption. 

2. MATERIALS AND METHODS 

This work was carried out by using a laboratory grinding mill (FML-100) 

in the laboratory of Soils and Agricultural chemistry dept., Faculty of 



AGRICULTURAL POWER AND MACHINERY  

Misr J. Ag. Eng., April 2020                                                                                - 167 - 

Agriculture Saba Basha, Alexandria University. The experiments were 

conducted to evaluate the effect of feed rate, grinding time and moisture 

content on fineness degree, machine productivity, energy consumption, 

water absorption, compressibility index, hausner ratio, surface area, size 

reduction ratio, grinding effectiveness and bulk density of ground 

corncobs. 

2.1. Materials 

2.1.1. Corncobs  

It is the central part of corn cobs, which is an agriculture waste produced 

after harvesting corn crop. Corncobs can be used as a fiber in fodder, soil 

conditioner, charcoal production, friendly rodenticide and produce 

chemical furfural. In this study, corncobs were obtained from the farm of 

the faculty of agriculture Saba Basha after harvesting corn crop. The main 

characteristics of corncobs were determined before being used in the 

study as shown in Tab. (1). The desired moisture levels of (8, 14 and 

18%) were equipped by adding calculated amounts of water in samples 

and then putting in polyethylene bags. The samples were left in a 

refrigerator for 7 days at 5 ˚C. 

Table (1): Chemical characteristics of ground corncobs. 

 
2.1.2 Hammer grinding mill: 

A laboratory hammer grinding mill machine (FML-100) was used for 

milling corncobs as shown in Figs. (1 and 2). 

The technical specifications of the machine are shown in Tab. (2). 

2.2. Instruments: 

A) An electronic balance (Sartorius AC211S) with a sensitivity of 0.0001 

gm was used to determine the weight of the samples. 

https://en.wikipedia.org/wiki/Corn
https://en.wikipedia.org/wiki/Fodder
https://en.wikipedia.org/wiki/Charcoal
https://en.wikipedia.org/wiki/Furfural
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Fig.(1). Hammer grinding mill diagram (dimension in mm). 

 

Fig.(2). Grinding chamber and blades for Hammer mill. 

Table (2): Grinding mill specifications. 
Blades speed: 3000 rpm 

Grinding chamber volume 3565.2 cm 

Voltage 220V - 50/60 Hz – 5 A 

Power 1.53 kW. 

Weight 38 kg. 

Grinding blades Three stainless steel blades. 

Screen diameter Round perforations 2.5 mm 

Blade width 4 cm 

B) An electric oven was used to dry samples at a temperature of 105ºC for 

24 hours. 

C) The particle size distribution of ground Corncobs was determined by 

using of 2500, 2000, 1000 and 500µm sieves. The set of sieves was 

placed on a shaker for 10 minutes. The weights of particles retained on 

each sieve were measured.  
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D) An image processing program (ImageJ) was used to display, analyze 

and process particles images. It can be used to study the effect of grinding 

process on dimensions, surface area and shapes of particles.  

It supports standard image processing functions such as contrast 

manipulation, sharpening, smoothing, edge detection, and median 

filtering. 

2-3 Work plan: 

The experiments were conducted as follows: 

1- A sufficient quantity of corncobs (about 3 kg) was obtained from the 

farm of the faculty of agriculture Saba Basha.  

2- Corncobs were crushed by hammer to small pieces about (5 cm 

length and 1.5 cm width) to facilitate machine feeding. 

3- The moisture content of corncobs was estimated by oven drying at 105 

± 1 ˚C for 24h (Suthar and Das, 1996) 

4- The desired moisture levels of (8, 14 and 18%) were equipped by 

adding calculated amounts of water in samples and then putting in 

polyethylene bags. The samples were left in a refrigerator for 7day at 

5 ˚C. 

5- Corncobs were divided into samples by weight of 25, 50, 75, 100, 

150, 200 and 300g to evaluate the effect of feeding weight on 

grinding efficiency. Three grinding replications were conducted for 

each experiment. 

6- Grinding times of 0.5, 1, 2 and 3 minutes were used to evaluate the 

effect of grinding time on grinding efficiency. 

2.4 Methodology: 

2.4.1 Evaluate Grinding Efficiency 

A) Machine productivity 

Machine productivity is the measuring of a machine’s ability in 

converting inputs into a final product using the following relationship: 

Tp =  
𝐌𝐨

𝐓
  …………. (1) 

Where: 

         Tp is productivity, kg.h-1.                 

         Mo is the mass of crushed corncobs, kg.  

         T is grinding time, h 
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B) Size reduction ratio: 

The size reduction ratio is the ratio between corncobs size before and 

after grinding. The size reduction ratio was estimated according to Perry 

and Green (1984) as follows: 

Sr = 
𝐀𝐜

𝐀𝐠
   …………. (2) 

     Where:  

Sr is the size reduction, times.  

Ac is the average size of corncobs pieces before grinding, cm3. 

Ag is the average size of corncobs particles after grinding, cm3.    

C) Grinding effectiveness: 

Grinding effectiveness is the ratio of final to initial corn cobs surface area. 

The grinding effectiveness was estimated according to Balasubramanian 

et al., (2011) as follows: 

Ge = 
𝐒𝐚

𝐒𝐛
   …………. (3) 

 Where: 

Ge is Grinding effectiveness, %.      

Sa is the particles surface area after grinding, cm2 

Sb is the pieces surface area before grinding, cm2 

2.4.2 Physical and flow property measurements: 

A) Bulk and Tapped Densities 

The bulk density of corncobs was determined by measuring the weight 

and the volume of material in a filled cup of known volume, while tapped 

density was calculated after vibrate the sample using a sieve shaker at 900 

vibrations per minute for 10 min.  

B) Compressibility Index and Hausner Ratio are two measures which 

can be used to determine the ability of a given powder sample to be 

compressed. The compressibility index (CI) was calculated according to 

(Zhou et al., 2008) as follows: 

CI =  
𝐓𝐛𝐝−𝐋𝐛𝐝

𝐓𝐛𝐝
 …………. (4) 

Where: 

 CI is the compressibility index, %. 

Tbd is the tapped bulk density, kg.m-3.  

Lbd is the loose bulk density, kg.m-3. 
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The Hausner ratio (HR, dimensionless) was calculated as follows (Zhou 

et al., 2008): 

                             Hr =  
𝐓𝐛𝐝

𝐋𝐛𝐝
 …………. (5) 

C) Mean weight diameter: 

The mean weight diameter was determined by classifying ground 

corncobs samples on the basis of modulus of fineness into five main 

grades starting from particle size less than 0.5 mm to larger than 2.5 mm 

as shown in fig. (3). 

The total samples weight and the mass of each product categories were 

weighed. The distribution percent of each fraction was determined by 

dividing the fraction's mass with the total mass of the output product 

according to (Velu et al., 2006). 

 

 

  

 

 
(S <2.5 mm) (2< S<2.5 mm) (1 < S < 2 mm) (0.5 <S<1 mm) (S < 0.5 mm) 

Fig. (3). The main grades of ground corncobs. 

2.4.3 Energy Calculation: 

The net power consumption for grinding corncobs was measured by using 

a digital multimeter (DT 9205A). 

The electric current and voltage were measured to estimate machine 

power. The net power consumption for the grinding machine was 

calculated according to (Kurt, l979) as follows: 

                    Pc = 
√3  .A .  V .  Ԑ .  cos θ 

1000
 …………. (6)        

    Where:         

Pc is net power consumption, kW 

A is electric current, Amperes, 

V is electrical voltage (220V), 

Ԑ is mechanical efficiency (95%),  

Cos θ is power factor (85%) 
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Therefore, the energy consumption, (
KW.h

kg
) can be determined by dividing 

the net power consumption, kW by the machine productivity, 
kg

h
. 

2.4.4 Water absorption test: 

Samples were dried at 105±5ºC until a constant weight was achieved. 

Water absorption was determined according to the American Standard 

Testing Method ASTM (D-1037) as follows: dried samples were 

weighed. Dried samples were soaked in the water at room temperature for 

24 hours.  Wet samples were separated from water using funnel and filter 

paper as shown in fig. (4). Samples were left in the air to drain the water 

for one hour. Wet samples were weighed. The amount of water absorbed 

after 24 hours of soaking in water was calculated as follows: 

W Wa dW ( ) 10 . )70 (
d

 
W


−

= 

 
Where: 

W: Water absorption, %.        

Wa: Weight of saturated sample in air, gm.  

Wd: Specimen dry weight, gm.   

 

Fig. (4). Separating water from wet ground corncobs.  

3. RESULTS AND DISCUSSION 

3.1 Factors affecting machine performance 

3.1.1 Effect of feeding weight 

A- The effect of feeding weight by gram (ranged between 25 to 300 gm) 

on the particle size distribution of ground corncobs, % at different 

grinding times (from 0.5 to 3 minutes) and moisture content of 8% is 

shown in fig (5). In general, the graphs showed two stages, the first stage 

from 25 to 100 gm and the second stage from 100 to 300 gm. 
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At the first stage increasing feeding weight from 25 to 100 gm resulted in 

a slight increase in the percent of particle size bigger than 2.5 mm and 

resulted in a slight decrease in the percent of particle size smaller than 2.5 

mm. This is due to a decrease in grinding quality by increasing feeding 

weight, so that big particles increase and small particles decrease.  

At the second stage increasing feeding weight from 100 to 300 gm 

resulted in a high increase in the percent of particle size bigger than 2.5 

mm, while resulted in a sharp decrease in the percent of particle size 

smaller than 2.5 mm. This is due to the incomplete grinding of corncobs 

and the volume of input corncobs was bigger than the volume of the 

grinding chamber. The suitable feeding weight for this machine is at the 

first stage from 25 to 100 gm to minimize the size of the particles (0.5 – 

2.5 mm). 

 
 

 
 

Fig. (5). Effect of feeding weight, gm on the particle size distribution, 

% at a moisture content of 8%. 



AGRICULTURAL POWER AND MACHINERY  

Misr J. Ag. Eng., April 2020                                                                                - 174 - 

B - The effect of feeding weight, gm on machine productivity, kg/h and 

energy consumption, kWh/kg at different grinding times, min and 

moisture content of 8% are shown in Figs. (6 and 7). 

In general, the graphs showed that increasing feeding weight from 25 to 

100 gm resulted in increasing machine productivity, while resulted in 

decreasing energy consumption. The maximum productivity was 12 kg/h 

at grinding time of 0.5 min and feeding weight of 100 gm, while the 

minimum productivity was 0.5 kg/h at grinding time of 3 min and feeding 

weight of 25 gm. The minimum energy consumption was 0.13 (kWh/kg) 

at grinding time of 0.5 min and feeding weight of 100 gm, while the 

maximum energy consumption was 3.08 (kWh/kg) at grinding time of 3 

min and feeding weight of 25 gm. The best operating condition was at the 

maximum productivity and the minimum energy consumption at grinding 

time of 0.5 min and feeding weight of 100 gm.  

 

 

 

 

 

 

 

 

 

 

 

 

3.1.2 Effect of grinding time: 

A- The effect of grinding time (min) on the particle size distribution of 

ground corncobs (%) at different feeding weights (gm) and moisture 

content of 8% is shown in Fig. (8). In general, the graph showed that 

increasing grinding time from 0.5 to 3 minutes resulted in a sharp 

decrease, a high increase and a slight increase in the percent of particle 

size bigger than 2.5 mm, between 2 and 2.5 mm and smaller than 2 mm 

respectively. Increasing grinding time from 0.5 to 3 minutes resulted in 

increasing the percent of particle size lower than 2.5 mm. Increase 

Fig.  (6). Effect of feeding weight on machine 

productivity at different grinding times and 

moisture content of 8%. 

. 

 

 

Fig. (7). Effect of feeding weight on energy 

consumption at different grinding times and 

moisture content of 8%. 
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grinding time for corncobs contributes to breaking up large particles into 

smaller particles. The best grinding time was 3 minutes to minimize the 

percent of particle size bigger than 2.5 mm and maximize the percent of 

particle size smaller than 2.5 mm for making a coarse powder (0.5 – 2.5 

mm). 

B - The effect of grinding time (min) on the machine productivity (kg/h) 

and the energy consumption (kWh/kg) at different feed rates (gm) and 

moisture content of 8% are shown in Figs (9 and 10). In general, the 

graphs showed that increasing grinding time from 0.5 to 3 minutes 

resulted in a sharp decrease and a high increase in machine productivity 

and energy consumption respectively. 

The best-operating conditions to maximize machine productivity and to 

minimize energy consumption were at the maximum feeding weight of 

100gm and minimum grinding time of 0.5 min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  (8). Effect of grinding time, min on the particle size distribution of ground 

corn cobs, % at different feeding weights, gm and moisture content of 8%. 
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3.1.3 Effect of moisture content 

The effect of moisture contents of 8, 14 and 18 % on the particle size 

distribution of ground corncobs (%) at a feeding weight of 100 gm and 

grinding times of 0.5, 1, 2 and 3 minutes are shown in fig. (11). In 

general, the graph showed that increasing moisture contents from 8 to 18 

% resulted in increasing the percent of particle size bigger than 2.5 mm, 

while resulted in a slight decrease in the percent of particle size smaller 

than 2.5 mm. Increasing corncobs moisture content resulted in increasing 

grinding resistance to transfer it to a coarse powder. Decreasing moisture 

content of corncobs decreases cobs elasticity, so it is easier to crashing 

low elasticity materials than high elasticity materials with high moisture 

content. The lowest moisture content of 8% is the best moisture content to 

minimize each of corncobs elasticity and crashing resistance.  

3.2 The ground quality 

3.2.1 Bulk and tapped density: 

The effect of particle size of ground corncobs on the bulk and tapped 

density are shown in Fig.(12). and Tab.(2). It could be seen that 

increasing particle size resulted in increasing bulk and tapped density. 

The highest bulk and tapped densities were at particle size bigger than 2.5 

mm, while the lowest bulk and tapped densities were at particle size 

smaller than 0.5mm, which due to increasing the size of the particles 

 

Fig. (10). Effect of grinding time on energy 

consumption at different feeding weights and 

moisture content of 8%. 

 

 

Fig.  (9). Effect of grinding time on machine 

productivity at different feeding weights and 

moisture content of 8%. 
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results in an increase the weight and space between particles. The tapped 

particles decrease the space between particles so that tapped density is 

higher than bulk density. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (11). Effect of moisture content, % on the particle size distribution, % at 

different grinding times. 

Table (2): Physical and flow property of ground corncobs. 

 

3.2.2 Compressibility Index and Hausner Ratio: 
The effect of particle size of ground corn cobs on the compressibility 

index and Hausner ratio are shown in Fig. (13). and Table (2). It could be 

seen that increasing particle size resulted in decreasing the 

compressibility index and Hausner ratio. This is due to an increase in the 
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bulk density of ground corncobs. The highest values for compressibility 

index and Hausner ratio were 0.18% and 1.21 respectively at particle size 

smaller than 0.5mm, while the lowest values were 0.04% and 1.04 

respectively at particle size bigger than 2.5mm. 

 

 

 

 

 

 

 

 

 

 

 

3.2.3 Surface area and size reduction ratio 

The effect of particle size of ground corncobs on the surface area of one 

gram and size reduction ratio is shown in Fig (14). In general, increasing 

particle size from 0.5 to 2.5mm resulted in decreasing surface area, while 

resulted in increasing size reduction ratio. The maximum surface area was 

202 (cm2/gm) at particle size smaller than 0.5 mm, while the minimum 

surface area was 8.67 (cm2/gm) at particle size bigger than 2.5 mm. The 

maximum size reduction ratio was 3.46 times at particle size bigger than 

2.5 mm, while the minimum size reduction ratio was 1.13 at particle size 

smaller than 1 mm.  

3.2.4 Grinding effectiveness 

The effect of particle size of ground corncobs on grinding effectiveness is 

shown in fig (15). In general, increasing particle size from 0.5 to 2.5mm 

resulted in decreasing grinding effectiveness. The maximum grinding 

effectiveness was 45.86 at particle size smaller than 0.5 mm, while the 

minimum grinding effectiveness was 1.96 at particle size bigger than 2.5 

mm. So it is important to maximize grinding effectiveness to minimize 

particle size and produce a coarse powder. 

Fig. (12). Effect of particle size of ground 

corncobs on the bulk and tapped density. 

 

 

Fig. (13). Compressibility index and Hausner ratio 

at different particle size of ground corncobs. 
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3.2.5 Fineness degree of ground corncobs  

The particle size distribution of ground corncobs was classified into five 

grades (S < 0.5 mm), (0.5 < S < 1 mm), (1 < S < 2 mm), (2 < S < 2.5 mm) 

and (S <2.5 mm( as shown in fig (3). These grades were classified on the 

basis of modulus of fineness by calculating the percentage of each class 

as shown in Fig (16). Each grade was weighed and the percentage of each 

class was calculated. The particle size distribution of the five grades 

affected by three factors of feeding weight, grinding time and moisture 

content as noted before. The average values for the above mention grades 

were 12.63, 13.31, 25.58, 23.77 and 24.73% respectively. 

The highest percent was at particle size (1 < S < 2 mm), while the lowest 

percent was at particle size smaller than 0.5 mm. The percent of fine 

particles smaller than 1 mm can be increased by increasing grinding time 

and decreasing each of feeding weight and moisture content but at the 

same time the energy consumption and the cost increase. 

3.2.6 Water absorption: 

The effect of particle size of ground corncobs on water absorption (%) is 

shown in Fig (17). In general, water absorption increases by grinding 

corncobs into small particles. The maximum water absorption was 

549.3% at particle size between 1 and 0.5 mm, while the minimum water 

absorption was 154% at particle size bigger than 2.5 mm. This is due to 

that, the maximum surface area was at particle size between 1 and 0.5 

mm.  

Fig. (14). Effect of particle size of ground 

corncobs on surface area and size reduction ratio. 

 

 

Fig. (15). Effect of particle size of ground corncobs 

on grinding effectiveness. 
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Fig. (16). The particle size distribution of ground corncobs. 

 

The best particle size was between 1 and 0.5 mm to absorb the maximum 

percent of water to use ground corn cobs as water absorption materials. 

The relationship between surface area and each of water absorption and 

size reduction ratios are shown in fig (18). It was observed that increasing 

surface area from 8.62 to 202 cm2 resulted in increasing water absorption 

of corn cobs, while resulted in decreasing size reduction ratio. Two 

polynomial equations were determined to calculate water absorption and 

size reduction of ground corncobs according to surface area values. 

The maximum water absorption and the minimum size reduction ratio 

were at the surface area of 120.6 cm2 at particle size between 1 and 0.5 

mm. The minimum water absorption and the maximum size reduction 

ratio were at the surface area of 8.67 cm2 at particle size bigger than 2.5 

mm.  
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4. CONCLUSIONS 

The effects of feed rate, grinding time and moisture content on the fine 

grinding behavior of corncobs were studied by measuring fineness 

degree, machine productivity, energy consumption and water absorption 

of ground corncobs. The particle size distribution of ground corncobs was 

classified into five grades from smaller than 0.5 mm to bigger than 2.5 

mm. The highest bulk and tapped densities were at particle size bigger 

than 2.5 mm, while the lowest bulk and tapped densities were at particle 

size smaller than 0.5mm. The highest values for compressibility index 

and Hausner ratio were 0.18% and 1.21 respectively at particle size 

smaller than 0.5mm, while the lowest values were 0.04% and 1.04 

respectively at particle size bigger than 2.5mm. The maximum surface 

area was 202 (cm2/gm) at particle size smaller than 0.5 mm, while the 

minimum surface area was 8.67 (cm2/gm) at particle size bigger than 2.5 

mm. The maximum size reduction ratio was 3.46 times at particle size 

bigger than 2.5 mm, while the minimum size reduction ratio was 1.13 at 

particle size smaller than 1 mm. The maximum grinding effectiveness 

was 45.86 at particle size smaller than 0.5 mm, while the minimum 

grinding effectiveness was 1.96 at particle size bigger than 2.5 mm. The 

maximum water absorption was 549.3% at particle size between 1 and 0.5 

mm, while the minimum water absorption was 154% at particle size 

Fig. (17). Water absorption, % of ground 

corncobs at different particle size. 

 

 

Fig. (18). Effect of surface area of ground corncobs 

on water absorption and size reduction ratio. 
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bigger than 2.5 mm. According to the above mention results, particle size 

between 1 and 0.5 mm of ground corncobs is the best size to use as water 

absorption material.  

The maximum productivity of 12 kg/h and the minimum energy 

consumption of 0.13 (kWh/kg) were at grinding time of 0.5 min and 

feeding weightof 100 gm. The best operating condition was at the 

maximum productivity and the minimum energy consumption at grinding 

time of 0.5 min, moisture content of 8% and feeding weight100 gm. 
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 الملخص العربي

 .ة للماءصالذرة لاستخدامها كمواد موالح اقلالطحن الدقيق 

 2محمد أبراهيم نصر مرسي/د  و  1يوسف محمدد/ هيثــم حسين 
 

المشاكل  والتي تسبب العديد منالذرة  الناتجة من زراعة مخلفاتال كوالح الذرة من أهم تعتبر

الأولى لحل هذه المشكلة من أجل  الخطوة كوالح الذرة هويعتبر طحن  لذلك، البيئية في مصر

 كمواد خام في العديد من الصناعات.  ستخدامهاا

ذرة من مزرعة كلية الزراعة سابا باشا بعد حصاد  كوالح في هذه الدراسة تم الحصول على

باستخدام  كوالح الذرةتم طحن  من هذا المخلف حيث الاستفادةوذلك لمعظمة  محصول الذرة

تأثير بعض . تم دراسة للمياه الامتصاصعالية  كموادطحن الناتج لاستخدام  وذلك معملية مطحنة

محتوى الالطحن و زمن)معدل التغذية و الطحن وهي ماكينة العوامل التي تؤثر على أداء

نعومة الجزيئات المطحونة  درجة علىالعوامل  هذه وتم دراسة تأثير( ي لكوالح الذرةالرطوب

و  امتصاص الماء علىمطحونة قدرة المادة الالطاقة، و استهلاكمعدل والطحن  وإنتاجية ماكينة

نسبة الخفض في  و للجزيئات المطحونة والمساحة السطحية للانضغاط المادة المطحونة قابلية

 .للمادة المطحونة الظاهريةكثافة ال و الطحن كفاءة و الحجم بعد الطحن

 جزيئات من أتبد مجموعات خمس اليمجموعة من الغرابيل  باستخدامفصل ناتج الطحن تم 

 .مم 2.5أكبر من  أن تصل الي جزيئات مم إلى 0.5أصغر من 

مم، في حين  2.5أكبر من  زيئاتلجل الظاهرية كانتكثافة لل قيمة أعلىوأوضحت التجارب أن 

لقابلية المواد  ةمم. وكانت أعلى قيم 0.5أصغر من  زيئاتلجل لكثافة الظاهريةل أقل قيمة كانت

 ةقيمفي حين كانت أدنى  مم 0.5أصغر من جزيئات حجم ذلك لو٪  0.18 نضغاطالمطحونة للا

للجزيئات  مساحة السطحيةأكبر قيمة لل وبلغت .مم 2.5أكبر من جزيئات حجم ذلك لو ٪ 0.04

بلغت أقل قيمة مم، في حين  0.5أصغر من  جزيئاتحجم ذلك لوجم(  /2)سم 202 المطحونة

 مم. 2.5أكبر من  جزيئاتحجم ذلك لوجم(  /2)سم 8.67 مساحة السطحيةلل

أكبر  جزيئاتحجم ذلك لومرة  3.46الجزيئات المطحونة  حجم نسبة تخفيضالحد الأقصى ل وبلغ

مم  0.5أصغر من  جزيئاتحجم ذلك لو 45.86الطحن القصوى  كفاءةوبلغت مم.  2.5من 

 .مم 0.5و 1بين  جزيئاتحجم ذلك لو٪  549.3كان الحد الأقصى لامتصاص الماء و

 )كيلو وات ساعة / كجم( 0.13لطاقة لاستهلاك  أقلكجم/ساعة و 12الإنتاجية القصوى  وبلغت

وفقا للنتائج المذكورة أعلاه، فإن حجم  .رامج 100دقيقة ومعدل التغذية نصف طحن  عند زمن

 لامتصاصهو أفضل حجم لاستخدامه كمادة  طحين كوالح الذرةم من م 0.5و 1الجسيمات بين 

عند أقصى إنتاجية وأقل استهلاك للطاقة وتشغيل  ظروفأفضل  أوضحت التجارب أن الماء.

 جم. 100٪ ومعدل تغذية 8دقيقة، ومحتوى رطوبة  نصفطحن  زمن
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