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l_Z3 �Z])269(

ÊeZ�� {Y/+�<1|¼v» ,�%¼ ZÌ( 1Ì�X2|Ì� ,1�X Z��ÊHÌ"3

Ã|Ì°  
)�Y NZ3 Ê#ZÌ¼Ì> , Ê°#�Ì< lY/3 {/^%" ÉY�" Ê<Z( |ÌA» , Ému» {Y/» ÉY�Y{ ,,Z= {/( .ÃY� &Y Ê°# {/!( &Y Ã{ZA$!�Y ÉZ!2

 Ê» *G *{�( )¸^ , *{�( Ã{�-< ,Z=|>Z" .)¸^ )ÌAÌ( '�#Z4» ÉY�" LY,{ �ZÌ » &Y|!> Ã{ZA$!�Y Ã|> 8Ì°-5 ÉZ2 .J!Ì4v5 1!#Y �{
' /¼  Ê$"/?� QK� '� �{ ,Z= {/( ÉZ250,55,60Ê#Z»{ QK� '� ,|��{ 40,60,80�Z-< '� , {Y�= Ê$ Z� '+�{ 35,60,

80 |> )¸^ �Z" | .Ê» Ã{ZA$�Y LY,{ )�5 ÉY�" '( Ê#Z%$¸^ Ã|»G )�{ '" Ê°ÌP,�|Ì2 }�^ '¸Ì�, '" | />| Y .)!¸^ LY,{ 1ÌÌ 5 ÉY�"
 ' /¼  Z2 Ê Y�,{ )��� Z" ÃZH$�{ , Ã{Y{ �Y�I �;  {�/» ÃZH$�{ *,�{ Z250c|» '" '4ÌI{ �{ �,{10Ê» '4ÌI{ |3�R .'!#�W5 ÉY�"

 �Y�<Y L�  &Y Z2 Ã{Y{ 8Ì¸v5SAS $�Y |> Ã{ZA .�{ {/( c�Y�X '+�{ ,,Z= {/( )¸^ ÉY�" )PZX 1#�$%" '( {Y{ *Z-  Ã|»G )�|" l#Z$ 
 *{/¼  )¸^ 1ÌX40É&Z� C(Y�$» �Z-< ,{Y�HÌ$ Z� '+�{ 60{/( )"/?� , �Z" 50%|>Z" Ê» .

|Ì!¯Ã"YÁ :Z»{ ,�Z-< ,)"/?� ÉY/$v» ,,Z= {/( ,)¸^ 

Î-1Ì>Z» EÌ Z°» |>�Y Ê�Z9>�Z( É/W- Y{,*Y�%5 ÃZH- Y{ ,*Zv#�/"Y U#{�^ ,É&�,Z-( ÉZ2EÌ ,�$°PY )�^ :j_rezaeifar@yahoo.com 
2-ÉZ2 1Ì>Z» EÌ Z°» Ã,�= �Z#{Z$�Y *Y�%5 ÃZH- Y{ ,*Zv#�/"Y U#{�^ , É&�,Z-( 
3-ÉZ2 1Ì>Z» EÌ Z°» Ã,�= �Z#{Z$�Y*Y�%5 ÃZH- Y{ ,*Zv#�/"Y U#{�^ , É&�,Z-( 



˺˼4˼

»Ä» $ 
Z" c^9» E# ,Z= {/()�Y É&�,Z-( ÉZ%(Z3 '#mu5 ÉY�" Ê | » {Y/» f&�Y .�" &Z" ÉZ]< �{ Z%#�Y|»Y{ 8v» �{ ./¼ » ,Z= {/(
Ê» '$>Z^ Y C2 É,�Ê» Z%#�Y|»Y{ kÌv» Ê={/PG , *G Ému» {Y/» @2Z( ~�Z" '( {/> �" Ã,M� {/( 1#Y &Y O�Z9» Ã{ZA$�Y , {{�=

5 Ã{&Z" @#Y�<Y O^� Ê�Y�& ÉZ%(Z3 É�Y|%H  , ˆAXÊ» Ê�Y�& c./0v» |ÌP/{/> .*{/^  *Z�°# ÃY�¼2 '" {Z#& CWX , )"/?�
)�Y ZÌ { �{ Ê»Y{ ÉZ2 {/( &Y Ã{ZA$�Y Ã|99( {,|v» 8»Y/� &Y {/( '¸°-$» {Y/» .L�+ *{/" 1Ì#Z^ )¸� '" Ê Ì^? )PZX �{

8¼X ,l/0b»,8¼X )P/%� O^� '( Ê#Z%2Y� '¸¼+ &Y ,)�Y '9#�2�^ , 8°-» ,Z= {/( 84 ,'9#�2 @2Z( , 84 Ê» Z2 ,{/>
C(Y�$» J#�? &Y {/( 1#Y CWX @2Z()¸^ , É&Z�)�Y *{�( .1¼� �{ ,|9>Z" Ému» {Y/» �4< �ZR{ É&�,Z-( ÉZ%(Z3 'i Z9R

C(Y�$» |9#G�<Ê» É&Z�&ZÌ  C2 J#�? 1#Y '" ,{/¼  Ã{�-< C2 Z" , Ã{�( OÌ(�5 Ê»Y{ {/( Z" Y� ÃZÌ= &ZÌ  {�/» Ê#ZÌ¼Ì> {Y/» *Y/5 
Ê» @2Z( Ê2{ {/( '9#�2 C2 , Ã|> cA5�» ÃZÌ= É{/( |"Z#]1,9.[

8¼X �/;9» '" {Y/» CWX @2Z( ÉY�" É�Z-< ÉZ2,�Ì  &Y Ã{ZA$�Y Ê9 » '" *{�( )¸^,Ã� 3€ , 84 )XY� É&Z� '" )^�  �5
Ê» 'ÌP,Y )PZX |>Z"]4,5.[

C(Y�$» 7,Y|$» f,� �Z%R&Y |95�Z^� {Y/» É&Z� :ZH$�{ &Y Ã{ZA$�YÊ°$¸s }�^ Ã1*{�( Ê^ °» ,2*{�( )¸^ ,3)°#�" ,
*{�(4.C(Y�$» ÉY�" ./¼ »Ê» Ã{ZA$�Y Ê°$¸s }�^ &Y Ê | » , É�¸< {Y/» É&Z�{/> .)°#�" f,� Z" Z»/¼� Y� |»Z+ Ê$3/� {Y/»

�{,�$�(Y , */$�Ì^ �Z-< '¸Ì�/" *{�(5Ê» C(Y�$» ÊiÌ^�Z» |99( ." *{�( Ê^ °» , *{�( )¸^ f,� ,{ &YC(Y�$» ÉY� {Y/» É&Z�
Ê» Ã{ZA$�Y É�Y|»Y{ , É&�,Z-( @b" cZ #Z� , LY{ &ZÌ  {�/» Ê#Yms{{ = .,|9I�|9uR 'PZA5 */i¼2 É&�,Z-( {Y/» *{�( )¸^

OPZI f,� ,{ &Y Ã{ZA$�Y Z" Ê2Z» f�,�^ , *ZÌ(Z» NY�/3 )%+ )¸^ 'Ì%5 Z# , Z#/� {�G , L|9= ,/+ ,É�{/^ {Y/»6�{,�$�(Y ,
Ê» LZW Y{/> .OPZI &Y ,OPZI f,� '" É&�,Z-( {Y/» *{�( )¸^ f,� �{Ê» Ã{ZA$�Y &Z"{/> .)%+ �$-Ì" '$�" OPZI 8"Z4» �{

C(Y�$»Ê» Ã{ZA$�Y Ê#ZÌ¼Ì> {Y/» É&Z� {/>]11.[
'¸R/" , �¸=/(�77Z� �{1969'9Ì%" , ÊXY�? )%+ &ZÌ  {�/» ÉZ2�$»Y�Z^ C$�Ì� É&Z�C(Y�$» ÉZ2/K� O�X �" É&Z� h

|9#G�< ÉZ2�Ìu$»)OPZI �Z-< , Z»{ ,)XY�$�Y *Z»& ,OPZI Ê�|92 {Z "Y ({Y/» ÉZ2�Ìu$» ,)8°> , �#Z� ,)"/?� c#&/5 , �Y|4»
Ê°Ì Z°» , Ê#ZÌ¼Ì>/Ì" ÉZ2 '0b-» , cY�€ c#&/5 Ã/v  ,cY�€ ('" Ê"ZÌ$�{ '( | |Ì�� 'WÌ$  1#Y '" , | {Y{ �Y�I Ê���" {�/» Y�

� Y `�0» ,C(Y�5 1#�$%" {�ÌH" �Y�I {/3 '9Ì%" )PZX �{ |#Z" Ê<�0» '9#�2 , |ÌP/5 Ã{&Z" ,É�]12.[
1b� , 8Ì"Z5 7Z� �{ l9�1997| {Y{ LZW Y É�Z-< ÉZ2 '0b-» Z" 'K"Y� �{ 'W /# lY/3 É,� �" Y� Ê5Z4Ì4v5 .f�Y�= Z% G

 )¸^ '( | {Y{$%" �ZÌ�" ,Ã|»G )�|" .Z" )ÌAÌ( Z" Ã|> {�3 'W /# &Y '( Ê#Z2)¸^ *G &Y �$-Ì" ÊPZHR Z" , �)ÌAÌ( Z" '( )�Y Ê#Z2
 | {/" Ã|> {�3 1Ì#Z^]16.[

*Y�Z°¼2 , */�»Z�87Z� �{2000 *Y�Z°¼2 , fZ Z+ ,97Z� �{2001 }Z!»/Ì" {Y/!» *{�!( )!¸^ |9#G�< {�/» �{ Ê5Z4Ì4v5 
{Y{ �Y�I Ê"Z#&�Y {�/» Y� *{�( )¸^ |9#G�< )%+ &ZÌ  {�/» É�� Y , | {Y{ LZW Y| .*G)¸^ Ê$b� '( |9$<Z#�{ Z2 Z!" k�/$» �/? '" Z2

 �#Z� &Y 7Z"�s cY�€ Ã&Y| Y @2Z(2/3'"8/2Ê¸Ì» |"Z# Ê» @#Y�<Y ,�$»]7,14[.
Y�Z2 10 7Z� �{2001 )¸^ {�/» �{ Ê5Z PZK» {Y{ LZW Y ,{/" Ã|> |ÌP/5 �{,�$�(Y &Y Ã{ZA$�Y Z" '( LY{ {/( ÉZ2 .JÌ4v5 1#Y �{ É,

 Ìu5 �ÌYZ5 )¸^ LZ°v$�Y É,� �" {/( �{ {/+/» NZ3 , )"/?� cY�Ì{Y{ �Y�I Ê���" {�/» Y� Z2 .Z!" '!( {Y{ *Z-!  J!Ì4v5 1!#Y l#Z$ 
 )¸^ LZ°v$�Y NZ3 , )"/?� �Y|4» @#Y�<YÊ» @2Z( Z2 )¸^ 8Ì°-5 ÉY�" {/( Ê$"/?� ÉY/$v» 1#�$%" 1Ì9i¼2 ,|"Z#45%Ê!»-

)¸^ É�Y{�Z^ Y ÉY�" 1¼� �{ ,|>Z"Y L&. Z2)¸^ )"/?� '( )� &Y �$¼( Z220%|>Z"]6.[

2- Rolling Press 
3- Cubing 
4 - Pelleting 
4 - Briquetting 
5 - Extruder 
6 - Die 
7- Rehkugler and Buchele 
8 - Samson et al 
9 - Jannasch et al 
10 �Hara 
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*Y�Z°¼2 , �^,�17Z� �{2005| {Y{ LZW Y Ês�» {/( )¸^ |ÌP/5 É,� Ê5Z4Ì4v5 ,‡�/^»Z2 ÃZH- Y{ �{ .CÌ;95 Z" JÌ4v5 1#Y �{
)¸^ Z»{ , Ê2{Y/2 ,ÃZH$�{ f{�= )��� ,)"/?� |��{ ÉZ2�$»Y�Z^2Y '»Y{Y �{ , | |> |ÌP/5 É,�( 8°> '" Ê#Z2 )Ì¼

)<�= �Y�I @#Z»&G {�/» {Y/» Ê=|9(Y�^ lY/3 , Ému» {Y/» |��{ |9 Z» {/( ÉY�" É{�"�Z( ÉZ2�$»Y�Z^ .'°9#Y Z" f,� 1#Y �{
)¸^Ê» �Z^ Y Ê$XY� '" Z2 | {Y{ *Z-  LY,{ )�5 �{ {/3 &Y É�$¼( )»,Z4» ÊP, | |>]13.[

*Y�Z°¼2 , Ê Z»27Z� �{2006€ Ã&Y| Y ,É�Z-< ÉZ2,�Ì  �YY )¸^ Ê°Ì Z°» lY/3 �" )"/?� ÉY/$v» , cY� &Y Ã|> {ZW#Y ÉZ2
*/i¼2 É{Y/» :cY�€ Ã&Y| Y &Y �Ìs '" Z2�Ìu$» 1#Y '( | |Ì�� 'WÌ$  1#Y '" , | {Y{ �Y�I Ê"Z#&�Y {�/» Y� *Z2ZÌ= ÉZ#Z4" , '</¸� ,ÃZ(

)¸^ ÊPZHR É,� �"Ê9 » �/? '" Z2Ê» � YZ5 �Y{ | �Ym=]8.[
/( )¸^ ÉZ#Y�» &YÊ» {8¼X '" *Y/5,�Z  Y )Ì¸"ZI ,*Z�G 84 '9#�2 @2Z( ,Ê ./? É�Y{8¼X ÉZ2,*{�( '<Z�Y )Ì¸"ZI ,84 

{�( Ã�Z>Y |>� Ã�,{ 7/? �{ ÃZÌ= )3Y/9°# '#mu5 'WÌ$  �{ , *G '¸X�» '" '¸X�» É�#m^ '#�W5 , *G '" Ému» {Y/» .lY/3 1ÌÌ 5
{�/» *Y/5 1ÌÌ 5 )%+ {Y/» Ê°Ì Z°» , Ê°#�Ì<'9Ì%" �/;9» '" |9#G�< 8Ì¸v5 , *{�( )¸^ |9#G�< &ZÌ  )�Y É�,�� *G É&Z�]15.[

Ê» 1ÌÌ 5 ÊA¸$b» ÉZ2�ZÌ » k�/5 Ã|> C(Y�$» {Y/» )ÌAÌ({/> .LY,{3)Du(ÉY " C%» �ZÌ�" ÉZ2�ZÌ » &Y Ê°# Ã|> C(Y�$» {Y/»
)�Y Ã|> C(Y�$» {Y/» Ê°#�Ì< )ÌAÌ( *ZÌ" .» Ê#Z Y/5 ÉZ9 » '" LY,{)�Y *| Z» CPZ� , 8°> �ÌÌu5 L|� '" Ã|> C(Y�$» Ã{Z .�{

�$»Y�Z^ �YY {�/» �{ É|9$�» cZ�Z?Y c"Z9» Ê���"|»ZÌ  )�{ '" É,Z= {/( LY,{ É,� �" �Z-< , )"/?� ,Z»{ ÉZ2 .JÌ4v5 1#Y �{ YmP
OPZI f,� �{ �/(m» ÉZ2�$»Y�Z^ �YY)¸^ LY,{ É,� �" &Z"Ê» �Y�I Ê���" {�/» ,Z= {/( ÉZ2{�Ì= .

ZÁ� Á 'YÂ»Z4

|#{�= 'Ì%5 )>|(Z^ *Z$��%> c"Y/5 &Y |.�I ÉZ$�,� �{ cIY, *Y�%5 ÃZH- Y{ *Zv#�/"Y U#{�^ É�Y|»Y{ &Y @#Z»&G {�/» ,Z= {/( .
É|X '" *G )"/?� , {/> Ã|Ì�/^ [/3 Z5 |> É�Y|%H  &Z" ÉZ]< �{ ÃZ» @> c|» '" ,Z= {/()&Y �$¼(10( %8"ZI '( |��"

*|> {�3|>Z" *{�( EPY ,.' /¼  'Ì%5 ÉY�"@» '¸Ì�/" {/( ,@#Z»&G {�/» ÉZ2504|> 7Z"�s ,]3.['ÌP,Y )"/?� 1ÌÌ 5 ÉY�"
 ' /¼  '�100{�Y| Z$�Y J^? Ã|> 7Z"�s {/( &Y Ê»�= ASAE S358.2  ÉZ»{ Z" *,G 83Y{ �{3±103c|  '" }/Ì�¸� '+�{ 

48|> Ã{Y{ �Y�I )�Z� .' /¼  'Ì%5 ÉY�"" Ê#Z2 Ê$"/?� h/K� Z50,55,60'K"Y� J^? |��{ )1(|> '<Z�Y �K4» [G {/( '".
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'K"Y� 1#Y �{ '(:
Mwi =  �5 ÉZ9^» �" {/( 'ÌP,Y )"/?� 
Mwf =  �5 ÉZ9^» �" Ê#Z%  )"/?� 
mi=�5 ÉZ9^» �" {/( 'ÌP,Y *&, 

mw=Ã|> '<Z�Y [G *&, .
¼  '<Z�Y &Y U^' /¼  ,�K4» [G *{/ c|» '" Z248ÉZ»{ �{ )�Z� 5'�Ì( �{ }/Ì�¸� '+�{ �{ '$�" �{ Ê°Ì$�M^ ÉZ2

' /¼  �{ )3Y/9°# �/? '" )"/?� Z5 |> É�Y|%H  7Zib#{/> c#&/5 Z2 .' /¼  )"/?� Ê IY, �Y|4» 1ÌÌ 5 ÉY�" ' /¼  '� ,Z210
|> Ã{Y{ �Y�I *,G �{ Ê$"/?� QK� �2 &Y Ê»�=.

1 -Roeper et al 
2 -Mani et al 
3 -Durability  
4 -Mesh No.50 
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¸^ ÉY�"' /¼  *{�( )8°> �{ Ã|> Ã{Y{ *Z-  Ê°ÌP,�|Ì2 }�^ ÃZH$�{ &Y Z21|> Ã{ZA$�Y .�Z%R &Y Ã{ZA$�Y {�/» ÃZH$�{
 Z»{ 7�$9( ,)¼�I)8°>1-aPY (�Z-< 7�$9( ,)8°>1-[(*/$�Ì^ )(�X )��� CÌ;95 ,)8°>1-…(7�$9( „#/�,�°Ì» ,

*/$�Ì^ )(�X)8°>1-{({/" Ã|> 8Ì°-5 .�Y �(m" L&.)¸^ 'Ì%5 ÉY�" '( )Ã|9^�R Ã{Z» ' /HiÌ2 &Y Z2ÉY1|-  Ã{ZA$�Y .

M_Y-Z»' (�,:¯�Y|» 
r-½Â,HÌ5 6¯�u 6L�0 JÌ^:e�Ì& 

9-�ZU> (�,:¯ �Ì& '-½Â,HÌ5 6¯�u (�,:¯ xËÂ0Á�°Ì» 

8°&1-½M M!,N» DZ%,OH3 Á Ê°Ì_Á�|Ì4 s�5 ÃZa,0' 

8°>)2-aPY (» &Z" OPZI Ã�Y/X�?Ê» *Z-  Y� Ã{ZA$�Y {�/|2{ .' Y/$�Y Ê ZI/< )¼�I '� ÉY�Y{ Ã{ZA$�Y {�/» �|9¸Ì� '" 8°> ÉY
 7/?150Ê¸Ì» �KI , �$»30Ê¸Ì» 7/? '" 8°> Ê?,�b» Ê ZÌ» )¼�I ,�$»120Ê¸Ì» &Y �Ìu$» �KI Z" , �$»30Z510Ê¸Ì» , �$»

' Y/$�Y Ê Z$v5 )¼�I 7/? '" 8°> ÉY40Ê¸Ì» �KI , �$»10Ê¸Ì» Ê» �$»|>Z" .Ê ZI/< )¼�I *,�{ {/( ,*/$�Ì^ )(�X Z"
' Y/$�YÊ» )#Y|2 Ê?,�b» Ê ZÌ» )¼�I )¼� '" �|9¸Ì� 8°> ÉY{/> .�" Ã,M� 1Ì#Z^ )¼� '" {/( )(�X Z" )¼�I 1#Y �{

Ê» c�/� Ê"/b" C(Y�5 8¼� ' |" Z" {/( NZ°K�Y )¸� '" l/0b» *&, @#Y�<Y{�Ì= .ÉY|$"Y ÉZ2�KI )^�  Ê?,�b» )¼�I
Ê» ~�Z" *G ÉZ%$ Y '"|>Z" E# '" '� {/( )(�X ';Av» �{ C(Y�5 )^�  Z5 {/> .Ê» O^� �|9¸Ì� Ê Z$v5 )¼�I 8°> Z5 {/>

{{�= {ZW#Y )¸^ Ê#Z%  8°> .)¸^ LY,{ , LY/I �{ *|> )¸^ 7ZX �{ {Y/» *{�( L�= '( )�Y Ã{Y{ *Z-  Ê¸^I cZ PZK» |ÌP/5 ÉZ2
Ê» Ã|>>Z" �Y/» | Y/5 |]11[|> Ã{Y{ �Y�I {/( *{�( L�= )%+ Ê$9¼PY |9"�¼( E# �|9¸Ì� `Y�?Y YmP ,.

Ê» '$b#� �|9¸Ì� Ê ZI/< )¼�I 83Y{ �{ 1Ì » )"/?� Z" Ã|> 7Z"�s , {�3 {/( Y|$"Y )¸^ 'Ì%5 ÉY�"{/> .Z" OPZI ÉZ»{ UV�
 ÉZ2Z»{ '" Ê°#�$°PY ÉZ%$9¼PY &Y Ã{ZA$�Y40,60,80Ê» }/Ì�¸� '+�{|��.,|Ì�� �;  {�/» ÉZ»{ '" ' /¼  ÉZ»{ '( Ê Z»& 

Ê» …�Z3 �Y|» &Y Y� Ê5�Y�X ÉZ%$9¼PY Z»{ 7�$9( ' Z»Z�|9( .j/  8^/(/»�5 &Y Z»{ @W9� ÉY�"k|> Ã{ZA$�Y .j,�> */$�Ì^ UV�
Ê» )(�X '"|#Z¼  .Z" �"Y�" , )"ZY Z%-#Z»&G 1ÌX �{ */$�Ì^ )(�X )���mm/s60{/" .Y/2 8¼� �/;9» '" Y|$"Y ,C(Y�5 , É�Ì=

 �|9¸Ì� Ê Z$v5 )¼�I ÉZ%$ Y)OPZI �� (8IY|X c|» '" �Z-< Z5 |> '$>Y|%H  '$�"20{/> 7Z¼�Y ' /¼  É,� �" 'Ì ZY .1#Y &Y U^
{{�= …�Z3 Ã|> 8Ì°-5 )¸^ Z5 |> &Z" OPZI �� ÉZ%$ Y '¸X�» .)¸^ 'ÌP,Y ÉZ2�Z-< �{ Z235,60,80| |> 'Ì%5 �Z" .%-#Z»&G LZ¼5 Z

| |> LZW Y �Y�°5 '� �{.)¸^ &Y ÉY ' /¼ 8°> �{ �/(m» k#Y�> �{ Ã|> 8Ì°-5 ÉZ2)2-[()�Y Ã|> Ã{Y{ *Z- .

1- Binder Material 
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8°&2-M_Y l_Z3 Ã�YÂu�-)Die(8°&2-6!5 9ÁZV 'Â¯ �Y Ã|& 8Ì°Ue DZ4 

)¸^ 'Ì%5 &Y U^' /¼  LY,{ @W9� ÉY�" Z2 Ã{ZA$�Y LY,{ �ZÌ » &Y Ã|> {ZW#Y ÉZ2|>.J"ZK» LY,{ */»&G ÉY�" Ã{ZA$�Y {�/» ÃZH$�{
 {�Y| Z$�Y Z"ASAE S269.4|> '$3Z� , ÊXY�? .{Z "Y Z" 8Ì$�Y U9+ &Y 8°> Ê¸ÌK$�» O °» ';Av» E# 8»Z> ÃZH$�{ 1#Y

300 �{300 �{ 125Ê¸Ì» )�Y �$».,�$°PY E# '" �/v» E# k�/5 ';Av» 1#Y -Ê Y�,{ )��� Z" '( |> 80$» U°"�Ì=50�,{
'4ÌI{ �"Ê»|Ì3�R)8°>3.(' /¼  7/?|> [Zb$ Y ' /¼  �KI �"Y�" '� LY,{ */»&G �{ Ã{ZA$�Y {�/» ÉZ2 .*/»&G 1#Y LZW Y ÉY�"

)¸̂  )"/?� &Y �$¼( '" |#Z" Ã|> 8Ì°-5 ÉZ210|��" |��{ .)¸^ Y|$"Y �/;9» 1#|" 7/? Z" Z230c|  '" , Ã|> 'Ì%5 �$¼Ì¸Ì» 48
ÉZ»{ �{ )�Z�25�;  {�/» )"/?� '" Z5 )<�= �Y�I {Y�HÌ$ Z� '+�{ )&Y �$¼(10|��{ (|��" .' /¼  LY,{ @W9� ÉY�" ,Z2500

c|» '" , |> Ã{Y{ �Y�I ÃZH$�{ ';Av» *,�{ )¸^ L�=10|> Ã| Z3�R '4ÌI{ ]2[.�$-Ì" É�Y|#Z^ L/%A» '" LY,{ y3Z> *{/" .Z"
)¸^Ê» Z2|>Z".

' /¼  LY,{Ã{ A$�Y Z" Z2 'K"Y� &Y)2(|> '^�Zv»:

)2(100 ))¸^ 8( L�+ */»&G &Y 8^I Z2/)¸^ L�+*/»&G &Y | " Ã| Z» ÊIZ" ÉZ2 =(LY,{ 



˺˼4̀
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Effect of Pressure, Temperature and Moisture Content on the Durability of Pellets 
Produced from Cattle Manure in Open Die Method 

Javad Rezaeifar, M. H. Kianmehr, S. R. Hasan-Beygi *

Abstract 

Cattle manure contains sufficient nutrients to improve physical and chemical properties of soil. 
Densification and pelleting are one of the ways to use from cattle manure. Durability index were 
used to compare the quality of pellet. In this study, pellet of cattle manure were produced in 
three level of moisture content of 50, 55 and 60%, three level of temperature of 40, 60 and 80 
°C and three level of pressure of 35, 60 and 80 bars. Pellets were used in durability experiments, 
were obtained using the hydraulically press. Durability of pellets shall be determined by 
tumbling test sample for 10 min at 50 rpm. To analysis of the data the SAS software was used. 
Results showed that the cattle manure with 40°C of temperature (during pelleting), 60bar of 
densification pressure and 50% (w.b.) of moisture content is the best condition for pelleting.  
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