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ABSTRACT

The aim of the present study is to develop a bagging device depends primarily on a cyclone and fits for bagging the wheat
chaff during threshing operation. The developed device was constructed in El-Gemeza Agricultural Research Station El-Gharbia
Governorate. For obtaining high performance of the developed device; some parameters were tested at different levels such as;
air outlet diameter of 50, 90 and 120 cm, mesh holes diameter of 3, 6 and 10 mm latterly thresher air velocity of 14.4, 17.9, 20.1
and 23.6 m/s. The air velocity at air outlet and chaff outlet were measured, also the chaff losses, grain losses, impurity ratio and
cleaning efficiency were determined.The highest air velocity at air outlet of 5.4 m/s was obtained at air outlet diameter of 90 cm,
mesh holes diameter of 10 mm and thresher air velocity of 23.6 m/s. The lowest values of air velocity at chaff outlet, chaff losses
and grain losses of 0.2 m/s, 0.36% and 0 respectively were obtained at air outlet diameter of 120 cm, mesh holes diameter of 10
mm and thresher air velocity of 14.4 m/s. The lowest value of impurity ratio of 0.03% and the corresponding cleaning efficiency
of 97.7% were obtained at air outlet diameter of 120 cm, mesh holes diameter of 10 mm and thresher air velocity of 23.6 m/s.

INTRODUCTION

Egyptian farmers consider wheat chaff as a by-
product beside grains;while it is indispensable in
feeding of livestock throughout the year. The field
information indicates that, the monetary value of wheat
chaff after threshing directly of about 2000 L.E/fed. and
up to 3000 L.E/ fed. through the winter.The traditional
way of wheat chaff bagging operation is extremely
tedious and requires more time, in addition to it is
harmful especially to the respiratory health of workers.
Also, the workers cannot entirelyclean the chaff place,
which will affect the next crop in that place, in addition
to increase the chaff losses.

With regard to utilization the wheat chaff in
livestock feedingHanna and Suliman (1982) mentioned
that Egypt has a unique agricultural feature. It has a
very strong livestock program but with meager green
fodders during the summer season. This situation makes
the cattle feeding almost entirely dependent on the
wheat straw after it has been cut and properly bruised by
stationary threshers. Using a combine that usually
throws back the wheat into the fields does not provide
the exact requirements of the Egyptian farmers.Kaliel
and Kotowich (2002) stated that the cost of wintering
beef cows in western Canada is the single most
important cost of beef production and accounts for 60—
65% of the total cost of production in a cow-calf
operation.Ellinbank (2005) mentioned that chaff is hay
cut into small pieces for feeding to livestock. It is a
good fodder, and at its best is cleanly and evenly cut,
free of dust, of good colures and with a fresh aroma.
Chaff is usually cut into 6 — 10 mm long pieces. Cereal
chaff can be up to 20 mm for cheeps and horses, or even
slightly longer for cows. Nutritional value is not
changed by the cutting from hay to chaff but utilization
by the animal may be better. An unevenly cut chaff
lacks appeal to the eye and so may be downgraded in
value. An excess of fines or dust particles is detrimental
to animal health.Hamdiaet al. (2011)declared that a feed
is an important one of production inputs; its value is
represented about 58.3% of the total value of
agricultural production inputs in 2008. There are about
12 million animal units, the needs of those animal units
of green feed were estimated about 39.8 million tons,

about 9.6 million tons of straw, and about 15.9 million
tons of concentrated feed. These needs were estimated
at about 18.4 million tons of starch equivalent, and
about 2.1 million tons of protein digested. The available
quantity for consumption of feed was estimated about
64.8 million tons of green feed, about 9.2 million tons
of straw, and about 5.1 million tons of concentrated
feed. The available quantity for consumption were
estimated at about 11.6 million tons of starch
equivalent, and about 1.8 million tons of protein
digested during the average period (2003- 2008). By
Estimating the feed balance in Egypt during the average
period (2003-2008), showing a surplus in the green feed
is estimated at about 24.9 million tons, also showing a
deficit in the straw and the concentrated feed about
0.3494, 10.9 million tons respectively. This noted a
deficit estimated at about 6.8 million tons of starch
equivalent and about 225.2 thousand tons of digested
protein.

With regard to specifications of wheat chaff
Mckean and Jacobs, (1997) stated that the physical
content revealed that parts of wheat plant like internodes
(68.5%), leaf-sheath (20.3%), leaf-blade (5.5%), nodes
and fines (4.2%) and grains and debris (1.5%) shows
varied mass percentage of wheat straw fractions.El-
Danasory and Imbabi (1998) showed that yield of straw
about 3752 kg/fed., the labor required for manual
picking and packing per wheat straw of one feddan after
harvesting with combine was 6 labors with 9 working
hour per day then the time required per one feddan was
54 hours. Also, they added that the average losses of
straw were 13.7% and high cost of picking and packing
of straw after harvesting (165 L.E/fed).Khoder and
Abdel-Hameed (1999) indicated that farmers and
residents are exposed to high levels of organic dusts
during harvesting and post harvesting processes. This
may lead to adverse health effects. Pulmonary diseases,
allergenic and asthma are common between farmers
during wheat harvesting season. Consequently, this
hazardous agent should be controlled to protect farmers
and rural residents against such source of air pollution.

Utilization of the cyclone in bagging the wheat
chaff Ogawa and Hikichi (1981) proposed that the solid
particles entering the cyclone immediately bifurcate into
two layers of dust due to the eddy current based on the
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secondary flow on the upper cover surface in the coaxial
space between cyclone body and exit pipe. One of them
goes around the coaxial space on the upper cover
surface and rotates around the exit pipe with the gas
flow. The other rotates and descends along the surface
of the cyclone body. Then, on the surface of the cone,
the dust layer, which is pressed onto the cone surface by
the centrifugal force, descends aided by gravitational
force and descending airflow in the boundary layer.
Lastly, these dust layers are deposited in the dust
bunker. However, Zhou and Soo (1990)mentioned that
some of the deposited dust rolls up from this dust layer
by the secondary flow in the boundary and flows
through the exit pipe. Centrifugal effects, which are
responsible for collecting fine particles, depend directly
on the tangential velocity of the solid particles.
Therefore, the tangential velocity of the gas flow, which
relates to the pressure drop, must be increased in order
to increase cyclone efficiency. These processes are the
mechanism of separation of solid particles in
cyclones.Ogawa (1997)reported thatcyclones are widely
used for removal dust of gaseous flows in industrial
processes. Cyclone dust collectors have been used in
many industrial facilities to collect solid particles from
gas-solid flows and to reduce air pollution originating in
chimney smoke from chemical plant drier equipment.

Awady et al. (2003) showed that cleaning
efficiency and total losses werepositively affected by air
speed. Also, El-Balkimy (2006) mentioned that, the
total seed losses and cleaning efficiency were increased
by increasing the blown air velocity. He added that,
increasing the blown air velocity from 1.5 to 3 m/s led
to increase the seed losses and cleaning efficiency from
1.2% and 90.71% to 6.17% and 98.53% respectively.

The main objectives of this study was develop and
construct a bagging device depends primarily on a
cycloneand fit for bagging wheat chaff during threshing
operation.

MATERIALS AND METHODS

The developed device was manufactured in the
workshop of El-Gemeza Agricultural Research Station
El-GharbiaGovernorate. The experiments carried out at
July 2016 to study the possibility of connecting a large
cyclone to the Turkish threshing machine for bagging
the wheat chaff during threshing operation.

The developed device

The developed device consists of a cyclone, four
pillars, and base as mentioned in Figs. (1,2). The
cyclonehas special dimensionsdepending on the height
of the threshing machine, the quantity of wheat chaff,
entering air velocity and size of bagging unit. The
cyclone consists of chaff and air inlet 50 cm vertical x
40 cm horizontal; barrel 150100 cm ofDxH; cone
150%x75x50 cm of DxD,xH and upper air outlet with
variable diameter.The upper air outlet was closed by a
lozenge wire mesh with a variable diameter to minimize
the chaff losses. The cyclonebased on four removable
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pillars (pipe 3.75x190 cm ofDxH)and the pillars joined
with a removable base (150%150cm)by mean of four
fixed pipes 5x20 cm of DxH at a distance of 68 cm
from the cyclone(the removable base and pillars to
facilitate the transporting of the device). During the
work, the removable base is fixed in the soil in front of
the threshing machine, and the four removable pillars
are joined with the cyclone, then two men can raise the
cyclone by the pillars and connect it by the base. Thus,
the device was assembled, after that the device is
connected to chaff outlet on the threshing machine by a
tube of cloth 75 cm in length.Thus, the wheat chaff exit
from the threshing machine with air at high velocity
then enter to the cyclone by means of the tube of cloth.
The cyclone role is separates the chaff from air, as the
mix enters the cyclone tangentially and creates a vortex
in the cyclone and chaff particulates move toward the
cyclone wall and then settle into the bagging unit which
located above the base.
The used threshing machine

Turkish threshing machine was used in the
following study, the mentioned thresherhas a spike tooth
drum with drum diameter of 70 cm, drum length of
120cm and number of spike tooth 44 (30 cm long and
0.8 cm thickness). The power was transmitted from
tractor [Nasr, four-stroke diesel engine44.10 kW (60
hp)] to thresher machine by a pulley and belt.
Studying variables

During the experiments, the following parameters
were examined: 1-Blown air velocity of the threshing
machine 14.4, 17.9, 20.1 and 23.6 m/s. 2-The diameter
of upper air outlet in the cyclone 50, 90 and 120cm. 3-
The large diameter of the lozenge wire mesh 3.0, 6.0
and 10 mm. All treatments were carried out in three
replications for more accurate average data.
Measuring instruments
The following measuring instruments were used
during the present study:-
- A digital anemometerDT-618 was used to measure
the air velocity.
Atouch type tachometer DT-2856 was used to
measure drum and fan velocities.
A digital electric balance of 50 kg of capacity and
lgm of accuracy was used to weight different
samples.
A graduate cup was used for determining the bulk and
true densities.
Three sieves with different meshdimensions (3.0, 6.0
and 10 mm) to categorize the chaff.
Experimental measurements

The influence of the mentioned variables on the
performance efficiency of the developed device was
evaluated by carrying the following measurements.
1-Air velocity at chaff and air outlets in the cyclone

The air velocity at the chaff outlet inthe cyclone
should be close to zero, so an anemometer instrument
was used to measure the air velocity (m/s) at the chaff
and air outlets in the cyclone as a result of the change in
diameter of air outlet in the cyclone.
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Fig. 1. The developed device

Table 1. The measured specifications of wheat chaff

(Gemezal2)
Characteristics Average value
Particle lengths
<3 mm (%) 14.08
3 to 6 mm (%) 8.61
6 to 10 mm (%) 34.04
> 10 mm (%) 43.27
Friction angle 27.91°
Static coefficient of friction 0.53
Repose angle 46.52°
Bulk density, kg/m’ 68.2
True density, kg/m’ 329

2-Chaff losses

The chaff losses are the chaff which blowing with
the air either from the chaff outlet or the air outlet in the
cyclone, and this item of losses can be determined
according to the following formula:-

Chs,

Chy =+ﬂbx 100

Chy, =Sy — {Gw + GIH‘ + Nd]

(1)
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Fig. 2. Elevation and plan views for the developed device

Where:-Ch; is the percent of chaff losses, Ch,, is
the total chaff weight (gm),Ch,, is the obtained weight of
chaff from the chaff outlet (gm),S,, is total weight of the
sample (gm), G, is total weight of grain (gm),G/, is the
weight of grain which collected from the chaff (gm)
andN, is weight of the collected nodes (gm).
3-Grain losses and threshing efficiency

Grain losses are the grains which collected from
the chaff as a result for inappropriate fan velocity. These
grains were collected, weighed and finally showed as a
percentage by the following formula:-

Gl

Gl
— % 100 (3)
G,

Where:-G/ is the percent of grain losses andGl,, is
the weight of grain which collected from the chaff(gm)
and G,, is total weight of grain (gm).
4-Impurity ratio and cleaning efficiency

Impurity is foreign materials mixedwith the
grainsand was notsuctioned by the suction fan as a
result to deficient velocity of fan or more pressure in air
outlet. These foreign materials were collected by hand



El-Fakhrany, W.B. et al.

from three randomized samples and weighed, then the
impurity ratio was calculated by the following formula:-

F‘I.'l.'

[ = - %100 (4)
B

Ce = 100-1 (5)

Where:-/ is impurity ratio (%), F, is weight of the
collected foreign materials (gm),s, is weight of the
sample (gm) and C, is the cleaning efficiency (%).

RESULTS AND DISCUSSION

Air velocity at air and chaff outlets in the cyclone
Air velocity at upper air outlet

All volume of air which enters the cyclone should
come out from the upper air outlet, provided that the
diameter of that outlet was adjusted. The data plotted in
Fig.(3) showed that, increasing the diameter of upper air
outlet from 50to 90cm increased the velocity of the air
which comes out from it by425%, 158.3% and 53.6% at
mesh holes diametersof 3, 6 and 10mm; and thresher air
velocity of 17.9 m/s. Then continued to increase by
23.8% with increasing the diameter to 120cm at mesh
holes diameter of 3mmonly, but decreased at 6mm and
10mm of mesh holes diameters by 3.2 and 23.3% at the
same air velocity of the thresher of 17.9 m/s. That is
because the opened area at the small diameter represents
a small portion of the top surface of the
cyclone;consequently the air is bumps into the closed
area then moves down and comes out from the chaff
outlet. Also, at the diameter of 90cm, the air velocity
nearby the circumference of the hole was higher than
that in the center.In addition to; decreasing the air
velocity at 120cm of air outlet diameter with 6 and
10mm of mesh holes diameters is a result of increasing
the opened area.The air velocity at air outlet was
increased also by increasing each of mesh holes
diameter and thresher air velocity. Increasing mesh
holes diameter from 3 to 10mm increased the air
velocity by 600, 104.8 and 26.9% at 50, 90 and 120cm
of air outlet diameters respectively and 17.9% of

thresher air velocity. Also, increasing thresher air
velocity from 14.4 m/s to 23.6 m/s increased the air
velocity at air outlet by 62.5, 50 and 32.1% at air outlet
diameters of 50, 90 and 120cm respectively and 10mm
of mesh holes diameter.Decreasing air velocity with
smallest diameter of mesh holes of 3 mm is a result of
partial prevention of air passage from mesh holes. As
well, increasing air velocity at air outlet with increasing
the thresher air velocity is a result to increase the air
pressure in the cyclone which corresponded with
increasing the thresher air velocity.
Air velocity at chaff outlet

Air velocity at chaff outlet should be equal to zero
or at least close to zero to prevent the chaff losing with
air current. The obtained data explained that;any
increasing in diameter of air outlet or mesh holes was
corresponded with decreasing in air velocity at chaff
outlet;on the other hand, the air velocity at chaff outlet
was increased by increasing the thresher air velocity as
mentioned at Fig.(4). The air velocity at chaff outlet was
decreased by 96.82 and 92.4% with increasing the
diameter of air outlet from 50 to 120 cm at mesh holes
diameter of 10 mmand thresher air velocities of 14.4
and 17.9 m/s respectively; as well, it decreased by 87.50
and 71.43% by increasing the diameter of mesh holes
from 3 to 10mm at 120 cm of air outlet diameter
andthresher air velocities of 144 and 179 m/s
respectively. This is due to, the air passage from the top
(air outlet) become more easily by increasing each ofair
outlet diameter and mesh holes diameter; consequently,
the air was not repressed inside the cyclone. On the
other hand, the air velocity at chaff outlet was increased
froml.6, 0.7 and 0.2 m/s to 4.1, 3.8 and 2.4 m/s by
increasing the thresher air velocity from 14.4 to 23.6
m/s at air outlet diameter of 120 cm and mesh holes
diameters of 3, 6 and 10 mmrespectively.This is due to;
the increment of the thresher air velocity led to repress
the air inside the cyclone and force it to go out from the
down (chaff outlet).
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Chaff losses

A negative relation was remarked between the
percent of chaff losses and each of air outlet diameter and
mesh holes diameter; while, the relation was positive
between the percent of the chaff losses and the thresher
air velocity as clarified in Fig.(5). Increasing the diameter
of air outlet from 50 to 120 cm decreased the chaff losses
by 99.46 and 98.90% at 14.4 and 17.9 m/s of thresher air
velocities respectively and 10 mm of mesh holes
diameter. Also increasing the diameter of mesh holes
from 3 to 10 mm decreased the chaff losses by 96.61 and
93.65% at 14.4 and 17.9 m/s of thresher air velocities
respectively and 120 cm of air outlet diameter. The
reason of that, the smallest diameters of air outlet and
mesh holes cause high velocity of air at chaff outlet,
which causes more chaff losses as a result of blowing the
chaff which collected inside the bag.On the other hand,
the percent of chaff losses was increased from 10.61, 3.81
and 0.36% to 23.73, 18.03 and 8.93% by increasing the
thresher air velocity from 14.4 to 23.6 m/s at diameter of
air outlet of 120 ¢cm and diameters of mesh holes of 3, 6
and 10 mm respectively. This is due to increase the
velocity of air passed from chaff outlet by increasing the
thresher air velocity.The lowestvalue of chaff losses of
0.36 % was obtained at 120 cm, 10 mm and 14.4 m/s of
air outlet diameter, mesh holes diameter and thresher air
velocity respectively. While, the highestvalue of chaff
losses of 88.71% was obtained at 50 ¢cm, 3 mm and 23.6
m/s of air outlet diameter, mesh holes diameter and
thresher air velocity respectively.
Grain losses

The grain losses represent the grains which suctioned
with the chaff as a result to inappropriate fan velocity.
The obtained data referred to, neither diameter of air
outlet nor diameter of mesh holes affected the grain
losses, but it was increased by increasing the thresher air
velocity as mentioned in Fig.(6). The percent of grain
losses increased from 0.0 to 0.86% by increasing the
thresher air velocity from 14.4 to 23.6 m/s at 120 cm and
10 mm of air outlet diameter and mesh holes diameter
respectively. The reason of that, increase the suction force
of fan to be more than the critical velocity of wheat
grains, causing suction of grains with the chaff.
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Impurity ratio and cleaning efficiency

Impurity ratio was decreased with increasing each
of; air outlet diameter, mesh holes diameter and thresher
air velocity as mentioned in Fig. (7), whereas the cleaning
efficiency was increased as mentioned in Fig. (8).
Increasing the diameter of air outlet from 50 to 120 cm
decreased the impurity ratio by 59.83 and 76.96%, while
the cleaning efficiency was increased by 1.47 and 1.39%
at mesh holes diameter of 10 mm and thresher air
velocities of 14.4 and 17.9 m/s respectively.Also, the
impurity ratio decreased by 55.55 and 73.20% and the
cleaning efficiency increased by 1.23 and 1.14% with
increasing the diameter of mesh holes from 3 to 10 mm at
air outlet diameter of 120 cm and thresher air velocities of
14.4 and 17.9 m/s respectively. This is due to, the small
diameter of air outlet and mesh holes cause high air
pressure inside the cyclone, which decreases the fan
efficiency. In addition to, increasing the thresher air
velocity from 14.4 to 23.6% decreased the impurity ratio
from 0.96 to 0.03% and increased the cleaning efficiency
from 99.04 to 99.97% at air outlet diameter of 120 cm
and mesh holes diameter of 10 mm. This is because of
increasing the thresher air velocity means increase the
suction force of fan, consequently; decreasing impurity
ratio and increasing cleaning efficiency.

The lowest value of impurity ratio of 0.03 %with
the corresponding highest value of cleaning efficiency
of 99.97% were obtained at 120 cm, 10 mm and 23.6
m/s of air outlet diameter, mesh holes diameter and
thresher air velocity respectively. While, the
highestvalue of impurity ratio of 4.49% with the
corresponding lowest value of cleaning efficiency
0f95.51% were obtained at 50 cm, 3 mm and 14.4 m/s
of air outlet diameter, mesh holes diameter and thresher
air velocity respectively.

Economic analysis

Through the season of storage of wheat chaff of
2016, the field study indicates that, the total cost of
storing one feddan of wheat chaff by workers is 500
L.E; where, this work can be distributed evenly over 8
workers with 2 carts; consequently, the wage of the
worker is 50 L.E./fed.
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The bagging operation is conducting by 4 workers,
so the total cost of bagging operation by workers is 200
L.E/fed. The total cost of manufacturing the developed
device is about 2500 L.E, and can perform throughout a
later five seasons. Assuming that the length of threshing
season is one month and daily operating time is 8 hours,
so the developed device can perform about 1200 hours
(live hours), so the fixed cost is about 2.5 L.E/h..
Whereas, the normal range of the time required for
threshing one feddan of wheat is 4 hours; consequently,
the total fixed cost of bagging wheat chaff of one feddan
by the developed device is 10 L.E/ fed

CONCLUSION

For optimizing the wheat threshing machines,
minimizing each of grain and chaff losses of wheat,
maintaining the cleaning efficiency andprotecting the
health of workers; a chaff wheat bagging device was
developed and evaluated,and the following is a
summary of the obtained results:-

1- Increasing the air outlet diameter from 50 to 120
cm decreased the air velocity at chaff outlet, chaff
losses, andimpurity ratio and increased the cleaning
efficiency. The air velocity at air outlet increased
by increasing the diameter of air outlet from 50 to
90 cm, and then decreased by increasing it to 120
cm. The grain losses not affected by varying of air
outlet diameter.

Increasing the mesh holes diameter from 3 to 10
mm decreased the air velocity at chaff outlet, chaff
losses and impurity ratio, while it increased the air
velocity at air outlet and cleaning efficiency. The
grain losses not affected by varying of mesh holes
diameter.

Increasing the thresher air velocity from 14.4 to
23.6 m/s increased air velocity at air outlet, air
velocity at chaff outlet, chaff losses, grain losses
and cleaning efficiency, while it decreased the
impurity ratio.

The optimum conditions for using the developed
device are 120 cm of air outlet diameter, 10 mm of
mesh holes diameter and 17.9 m/s of thresher air
velocity. Where, the air velocity at air outlet was
3.3 m/s, air velocity at chaff outlet was 0.6 m/s,
chaff losses was 0.82%, grain losses was 0.22%,
impurity ratio was 0.41% and cleaning efficiency
was 99.59%.
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5- The total costs of the developed device were about
10 L.E/fed. compared with 200 L.E/fed. for the

traditional method.

REFERENCES

Awady; M. N., I. Yehia, M. T. Ebaid, and E. M. Arif
(2003).Development and theory of rice cleaner to
reduce impurities and losses.Misr J. Agric. Eng.,
20 (4): 53 - 68.

El-Balkimy, W.M.Z. (2006). Engineering studies on
threshing of black seed (Nigella Sativa). M. Sc.
Thesis. Agric. Eng. Dep., Fac. of Agric.,
Mansoura Univ.

El-Danasory M.M.; and Imbabi A.T. (1998). Study on
mechanical and manual pickup and backing of
wheat straw after harvesting with combine.Misr.
J. Ag. Eng., 15 (2): pp. 246 -260.

Ellinbank, F.M. (2005).Curing and cutting chaff. State
of  Victoria, department  of  primary
industries. AG0207 ISSN 1329 -8062.

Hamdia, M. Moussa; Rania M. Barghash and Ahlam A.
Hassan (2011).The Current Situation of the
Animal Feed Gap in Egypt.TextRoad
Publication, J. Basic. Appl. Sci. Res., 1(7)713-
720, 2011,

Hanna, G.B. and A.E. Suliman (1982). Appropriate
harvesting equipment for small irrigated
farms.Expert group meeting on design and
development of agricultural equipment in Africa,
VNIDO,  Engineering  industrial  design
development center Cairo.

Kaliel, D. and J. Kotowich (2002).Economic evaluation
of cow wintering systems — Provincial swath
grazing survey analysis.Alberta Production
Economics Branch, Alberta Agriculture Food and
Rural Development, Edmonton, AB.

Khoder, M. 1. and A. A. Abdel-Hameed (1999).
Suspended particulate and bio aerosols emitted
from agricultural non-point source. Air pollution
Department - National Research Center — Dokki
— Egypt; Envi. Conf.;215 - 240.

Mckean, W.T. and R.S. Jacobs (1997).Wheat Straw as a
Study Fiber Source.Tech. Rep. Recycling
Technology Assistance Paertnership, Clean
Washington Centre, Seattle, Washington.




El-Fakhrany, W.B. et al.

Ogawa, A. and T.Hikichi (1981).Theory of Cut-Size of = Zhou, L.X. and S.L.Soo (1990).Theory Gas-Solid Flow
a Rotary Flow Dust Collector. Bulletin JSME, and Collection of Solids in a Cyclone Separator.
vol. 24, n. 188, p. 340. Powder Technology, vol. 63, p. 45.
Ogawa, A. (1997). Mechanical Separation Process and
Flow Patterns of Cyclone Dust Collectors. Ind.
Applied Mech. Ver. , vol. 50, n. 3, p. 97.
Yasin, M., A.W. Bhutto, A.A. Bazmi and S. Karim
(2010). Efficient utilization of rice-wheat straw to
produce value added composite products. Int. J.
Chem. Env. Eng., 1(2): 136-143.

ol oL opil) il Bas g o glad
Sl (S5 daaa Jil gy (el daad) A e ¢ (A AR sl g ladud) A
A1 )30 Ggand) 38 e — due )3 Auigh) &gy 2gaa

el (o A (3 shaal) Gl At Slea el LA 5 el oAl Dlee U8 il A5l Slen skl g8 Al all (g Caagll
e e Ol e ) shaall Jleadl 5Ss YoV T sl (88 dreadl dpe ) )3l Ggand) Adaaay el ad Cam (VY B nen)
il axiid s coilaall plaally sllarall s JSEN Gy jall Sleadl saclE e w31 200 5l iy S Sl g il Algss 3l 8 o )f
Vgl e ),0 Dl JSEN Gl (ssle o n 00n 038 0 slSsmll s Jaadil) ol LS8 Qg5 ianill 83n 5 Jan 5 B ) 3 Slen)
il e Al 33 o3 )5 Joaiall o) 5el) 5 ,a0 dusle (5 Al dati s Qi) oL Ll pal) AL Jlasy) 4a e o 5al) 38 g gings
L dadl dabise J) ghal Al jo a3 S i ot 50 481 A0k gile Lagf g ¢ aw VY0 5 90 00 a5 b yhad Jshal daliss
hsda i AT e 5 0o 0 5SE O sl 5 o) sell e il 28 JilES g LKLl AN 038 aladial e Caagll g ae) ¢ 5 T Y A
O s A Aa (oa ade el Aaidl 5 as O L g Al Uil s VO (il o ka5 Jlae sll 6 Sall Sl g6 g slall o ykad IS
YY R Yo ) OV A O €8 ag ol pall A 6 Jadlll da g pe (ge pdaiall o) sl Ao (e Adlide il gine 5 Al o Ladl o35
O Bl Lo 5 il e B A 5 il r 9 yA Anh die o) gl Ao yuus o) sl 5 ya Anh die o) sl Aoy e S e @l &y
ol as VYo o faelsell g sa dnit phad saly hr o ) (pe 0 385 Cadaiil) BelS 5 (i) ) A g A 5 all VA G )
e s 5gl Ao o Laiay o il gen il 2 At IS 5 il (0 ) Ay (0l 7553 A i o) gl e s 000 IS S
Or o) e S s Liall s VY 0 () (5 580 0y 4ol y Coallii o s e ) 00 (ga il 30 50 Sl ) el sel) z 8 A
210m JS ) sl e v (T (e ALl Al e yLad 5ol ) el sl o s Anid ol 5y i ol bl s s je IO
QIS ol sell 755 Andh die o) sll Ao pus 3] Ly el o8 A IS 5 il (o U Bansi g ) 7 553 Anid e o) el Aoy
o) 5ed) Ao o Baly 3 LSl ASLE) etk Baly 3y Al Al Jaddl) Aa g pe JDA (e asaadl (e 388N A Ll Cagdaiil) el
4a die o) sl Ao geel sl 75 ya Anl die o sell Ao ju e IS B ) sl SpY Y TN £ € e bl As g e (e adaial)
g _gy\e@\ﬂ\&m&dmuﬁcw\ﬁdésjﬁﬁj ‘gy\wﬁw\&m}‘dﬂ\wﬁm\&m} ‘Q,\ﬂ\ C});
A g ye e il ol sell Ao pu (g ae Vo oa ASLA) ASLEN Cilah Hha g an VY0 58 o) sell s A Al Canliall L) () il
ZooA Aai die o gell Ao juy &yfp o T A Ol 2 g A Aa die o) sell Aoy S Cun (E/p VYA ga el pall AT S Lad)
ol BeliS g O v €Y il sl Auiy % VY Aag el YA (e asaall S8l g5 040 AY (il M) Auaiy &/ YT gl sl
%44 04

56



