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&WY 'Y100,-Y .#Â% .Y Ê )|%|%Z) Ê» ?$Z¯ CY�y Ê(#�% #Z% ,|�Z% �/(�V% CY�y .'Y|¿Y +m �$ +¯ ,-.
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3-2-Ê048 ÊJZP) + IZ,Z! 
:Á|8 �# .|»M ,-# +% M)Z/¿ ,Ê¼nu ÊWZ=m Á Q;¸;e ¾ÌÌ3e "Y�% .#Z5/-Y #�Â» "ZÆ�Á� Z% +8Âe Z%)2(,-Y .|»M .

:Á|82.WZ=m Á Q;¸;e Ê¼nu Ê"Y�% ,-Â„¼¯V)� Á,��# 
�f»Y�ZA Ê048 ÊJZP) IZ,Z! 

|8Y+ 3kg m%
Y� n0¯ 940 39

3-3-ÊRÌaK �Y�.f�Y ÄË+Y� 
+^-Zv» 'Y .|»M ,-# +% M)Z/¿ Ê3Ì^4 �Y�R/-Y +)ÁY' e +2¯ *#�2¯ +Ì¸;e Á *#�¯ �N BÁ� Á# 'Y .#Z5/-Y Z% Z2Y� BÁ� P2-Â

 QY� �Y#Â¼¿ �# ,|� KZn¿Y "�YV_Y K�¿ C�Â! +% �<¿ #�Â» +)ÁY' ¾ÌÌ3e Á :Z/Ìn)# ¾Ì%�Á# Z% "�Y#�%)7(,2-Y .|2� .#Y# *Z7¿ .�#
"Y�2% .|»M ,-# +% Ê3Ì^4 �Y�R/-Y +)ÁY' .|À$# *Z7¿ "#Â¼� �Âv» Á .#Z5/-Y #�Â» &WY .'Y|¿Y .|À$# *Z7¿ ÊR_Y �Âv» �Y#Â¼¿ ¾)Y

,-Â„¼¯ #Â¯,-Y .
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N1003010

pS+ QT+s1+
 FG
]'C

l
,+ή

jIY
+)

ϳ`
+T

,;3W 3b -NJ8
,;3W M@?H[ -NJ8

QY�7.Z% ,-Â„¼¯ #Â¯ "Y�% Ê3Ì^4 �Y�R/-Y +)ÁY' CY�ÌÌae �Y#Â¼¿ Á *#�¯�N BÁ� Á# 'Y .#Z5/-Y *#�¯ +Ì¸;e 

:Á|83.+% SÂ%�» "Z$ .#Y# "�Z»M QÌ¸veÊ3Ì^4 �Y�R/-Y +)ÁY' *#�¯ +Ì¸;e BÁ� +% 
2Y�ÌÌl! L]ZÀ» É{Y�1 Ä\�{ 2ZR]�» ~ 04» 2ZR]�» OÌP¿ZÌ» FµZ0f8Y te� 

0Ì!�Z375/7191/2383/100034/0
Zey 866/172/2

~ 04» 1141/89

:Á|84.+% SÂ%�» "Z$ .#Y# "�Z»M QÌ¸veÊ3Ì^4 �Y�R/-Y +)ÁY'*#�¯ �N BÁ� +% 
2Y�ÌÌl! L]ZÀ» É{Y�1 Ä\�{ 2ZR]�» ~ 04» 2ZR]�» OÌP¿ZÌ» FµZ0f8Y te� 

�Z0Ì! 316/4805/1681/12227/0
Zey 883/7085/8

~ 04» 11119 

Z$�Ìa/» Z¿Z)�YÁ +)Vne :Á|8 +% +8Âe Z%(ANOVA) "�Z»M �YV_Y K�¿SAS �Â/¯Z_ �LY "|2À% ?» |2!�# &2) fU2- �#
)0034/0(P= ÊÀ3» *#�¯ +Ì¸;e BÁ� "Y�% #Â^¿ �Y# ÊÀ3» *#�¯ �N BÁ� "Y�% Z»Y ,|� �Y#.+�2)ZR» 'Y Q2!Zu M)Z2/¿ +2% +8Âe Z%

¿Y# BÁ� +% ¾Ì=¿ZÌ»¾Y1,ÊWÂ¼3» "Z$ ?» �LY *#�¯ +Ì¸;e BÁ� �# ,10Á100 ?» 'Y �/7Ì% ,30#Â% .

1 Duncan’s multiple range tests 
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�# ,-Â„¼¯ #Â¯ CY�y .'Y|¿Y ?$Z¯ Z% +¯ ,_Z) `Ì$YÂ  �# +3WZU» ¾)Y �# Ê3Ì^4 �Y�R/-Y +)ÁY' Z% P^e�» "Z$ �Y#Â¼¿ Ê-��% Z%
Á *#�¯ �N BÁ� Á# �$Ên)�|e ?$Z¯ Ê3Ì^4 �Y�R/-Y +)ÁY' �Y|R» *#�¯ +Ì¸;e Á# �2$ �# Ên)�|2e ?$Z2¯ ¾2)Y Á ,�Y# |$YÂ 
#�Â  Ê» `7m +% BÁ�.

3-4-­Z(e�Y _Ë�[ 
fU- �% .�-�- �)Â6e :Â4 +% ,-Â„¼¯ ,¯�u 'Z£M +<vW �# .�-�- xZ5e�Y ,¿Yg¿Ze ,^�¿ 'Y .|� +^-Zv» @ZYU!Y 9)�O

 �Y#Â¼¿ �# ,p_Y QY� 8,-Y .|� .#�ÁM .Y fU- xÂ¿ �ZÆm "Á� �% .|»M ,-# +% "Z$ .#Y# *Â¸5e ,KÂÌÀÌ»ÂWM ,¾$M CÁZ5/» Ê¯ZYU!
.|� +^-Zv» A +- +/;e Á,-Y .
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QY�8.,-Â„¼¯ "Y�% @ZYU!Y 9)�O �Y#Â¼¿ 
Z$�Ìa/» Z¿Z)�YÁ +)Vne :Á|8 +% +8Âe Z%(ANOVA) �YV_Y K�¿SAS ,�Â/¯Z_ �LY �# [Âm Ê¯ZYU!Y fU- "Á� "|À% ?»

 |!�# &) fU-)0043/0P=(,"Y�% ̧5e Ê¯ZYU!Y fU- |!�# MÀN fU- �# *Â)0247/0P=(,"Y�% �# ¾2$M Ê¯ZYU2!Y fU-
 |!�# &) fU-)0002/0P= ( |!�# &) fU- �# KÂÌÀÌ»ÂWM Ê¯ZYU!Y fU- "Y�% Á)0059/0P= (ÊÀ3» |2� �Y#.+2% +28Âe Z2%

 ?» �LY ,¾Y¿Y# BÁ� +% ¾Ì=¿ZÌ» +�)ZR» 'Y Q!Zu M)Z/¿100 ?» ,[Âm "Y�% 10,30Á100�LY ,*Â¸5e "Y�% ?»10¾$M "Y�% 
?» �LY Á10Á100#Â% �=)# "Z$ ?» 'Y �/7Ì% KÂÌÀÌ»ÂWM "Y�% .

:Á|85.+)ÁY' +% SÂ%�» "Z$ .#Y# "�Z»M QÌ¸ve@ZYU!Y 
2Y�ÌÌl! L]ZÀ» É{Y�1 Ä\�{ 2ZR]�» ~ 04» 2ZR]�» OÌP¿ZÌ» FµZ0f8Y te� 

V ) 
�Z0Ì! 323/314/1004/100043/0
Zey 828/803/1
4»~ 0 II ˜/™y

½ ,B! 
�Z0Ì! 348/2416/844/50247/0
Zey 8125/1

~ 04» 1148/36
OÅ1 
�Z0Ì! 397/3032/1014/270002/0
Zey 804/338/0

~ 04» 1101/34
3 ÌÀÌ» J1 

�Z0Ì! 388/1362/406/90059/0
Zey 808/451/0

~ 04» 1197/17
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3-5-Ê.Ì.8 > ?Z» ½�+ 
:Á|8 �# +3WZU» ¾)Y �# .#Z5/-Y #�Â» ,-Â„¼¯ ÊRÌRu �Â6;» *'Á +% SÂ%�» .|»M ,-# +% M)Z/¿)6(,2-Y .|� .#�ÁM .Z2%

 Z$�Ìa/» Z¿Z)�YÁ +)Vne :Á|8 +% +8Âe(ANOVA) �Â/¯Z_ �LY �# "|À% ?» |!�# MÀN fU-)0215/0P=(,2%Â4� �Â/¯Z2_ �LY ,
# &) fU- �#|!�)0057/0P= ( �Â/¯Z_ �LY Á�# �Z7_ fU- |!�# &))0001/0P= ( #Â% �Y# ÊÀ3» .�LY "Z$�Â/¯Z_ Q%ZR/» ?2»

 �# ,%Â4� Á "|À% �LY ,|!�# MÀN fU- "Z$�Â/¯Z_ Q%ZR/» �LY Á |! �# MÀN fU- �# �Z7_ Á "|À% ?» "Z$�Â/¯Z_ Q%ZR/» ,2%Â4�
 |¿#Â^¿ �Y# ÊÀ3» |!�# MÀN fU- �# �Z7_ Á.Âe Z% ?» �LY ,¾Y¿Y# BÁ� +% ¾Ì=¿ZÌ» +�)ZR» 'Y Q!Zu M)Z/¿ +% +8100ÊWZ2=m "Á� 

#Â% Z$ ?» �)Z- 'Y �/7Ì% .Ê/%Â4� fU- �LY20Á25Ê/%Â4� fU- 'Y �/7Ì% ÊWZ=m "Á� |!�# 15#Â% .�Z7_ �LY53ÊWZ2=m "Á� 
�Z7_ 'Y �/7Ì% VÌ¿40Á26#Â% .



2160

:Á|86.,-Â„¼¯ ÊRÌRu ÊWZ=m 

'�Y|¿Y
y» 

Y] K� 
)|��{(

�Z�b
)�Z](

µ TTTK
)ÊTT,Ì»

�f»(

�TTTed
)ÊTT,Ì»

�f»(

3�TTT\
)3�=(

ÊJZTTTTP)
Ê.Ì.8 

)3�=  ,Ì¯
 �TTf» �TT]

_R(»(
15 261/465/1533/1053/1187 
15 4055/403/1503/1036/1345 
15 53425/154/1029/1312 
20 267/515/1512/139/1344 
20 409/464/1589/1253/1475 
20 5325/435/1531/1241/1508 
25 264865/1544/1199/1238 
25 4005/453/157/1227/1457 

30 

25 538/465/1551/1264/1416 
15 2615/473/1567/1086/1230 
15 405/425/1574/1025/1339 
15 535/403/1576/1006/1445 
20 262/493/1544/1225/1375 
20 403/4625/159/1238/1525 
20 531/4425/1558/1275/1561 
25 2625/4525/1521/1229/1477 
25 401/434/1581/1109/1471 

100 

25 539/423/1501/1269/1522 

'�Y|¿Y
y» 

Y] K� 
)|��{(

�Z�b
)�Z](

µ TTTK
)ÊTT,Ì»

�f»(

�TTTed
)ÊTT,Ì»

�f»(

3�TTT\
)3�=(

ÊJZTTTTP)
Ê.Ì.8 

)3�=  ,Ì¯
 �TTf» �TT]

_R(»(
15 265/5135/1578/1104/1236 
15 407/484/1573/1117/1293 
15 534235/1524/1114/1446 
20 261/485/1523/1195/1237 
20 40495/1551/136/1147 
20 532/433/1528/1212/1546 
25 26483/1576/1158/1332 
25 405/513/1575/1319/1452 

ÊJ 0R» 

25 538/4525/1588/1265/1539 
15 261/363/1557/822/1291 
15 40404/1588/907/1326 
15 533/4145/1586/106/1402 
20 268/473/1554/1112/1313 
20 401/444/1533/113/1379 
20 532/465/1586/1147/1360 
25 26463/1534/1186/1340 
25 402/4555/1512/1144/1295 

10 

25 53501523/1215/1384 
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:Á|87.+% SÂ%�» "Z$ .#Y# "�Z»M QÌ¸veÊRÌRu �Â6;» *'Á 
2Y�ÌÌl! L]ZÀ» É{Y�1 Ä\�{ 2ZR]�» ~ 04» 2ZR]�» OÌP¿ZÌ» FµZ0f8Y te� 

ÊJZP) 
�Z0Ì! 23367974 15998 66/40041/0

É|À] y»(b) 348432 16144 7/40215/0
Y] K�(c) 256167 28033 18/80057/0
�Z�b(d) 2140990 70495 54/200001/0

(b*c) 659421 9903 89/20558/0
(b*d) 657112 9518 77/20626/0
(c*d) 45849 1462 43/07870/0

Zey 1241176 3431 
~ 04» 35409150 

4-É�Ì= Ä4Ìf¿ 
.|� KZn¿Y "Z$ Ê-��% +% +8Âe Z% ̄ ,92-ZÀ» P)Y�� Z% Ê)Z$ ,¸N +ÌÆe "Y�% +¯ ,5( *YÂe Ê» .#Z5/2-Y #�Â2» ,2-Â„¼

|)Z%:
1-|%Z) ?)YV_Y ,¸N +ÌÆe �Â<À» +% *M *|� .#�7_ ,Ì¸%Z^ Ze |�Z% `¯ Q;¸;e "Y�Y# .
2-#�¯ ,-�# "�e ¾Ì=À- "Z$ ,¸N ,%ZL `nu �# *YÂ/% Ze |�Z% +/�Y# #Z)' Ê¼nu ÊWZ=m .
3-#Z3%Y ,-Â„¼¯ CY�y ,WZu ¾)Y �# *Âm ,|�Z% +/�Y# "�/¼¯ Ê3Ì^4 �Y�R/-Y +)ÁY' Z2Æ¿M *|2� ,2¸N ,2Ì¸%Z^ Á +/�Y# "�/YmÂ¯

|%Z) Ê» ?)YV_M.
4-#�ÁM ,-# +% "�e .#�7_ "Z$ ,¸N *YÂ/% ,9WZ^ Ê¸ Y# .�YÂ)# Z% �/7Ì% "�Ì(�# Z% Ze |�Z% +/�Y# "�/7Ì% @ZYU!Y 9)�O .
5-,%ZL `nu �# K�8 ?)YV_Y +¯ Ê¸!Y qY|$Y 'Y ÊY) +% *YÂ/% Ze |�Z% +/�Y# "�/7Ì% ÊRÌRu �Â6;» *'Á |Ì-� ,,-Y.
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Determination of physical and mechanical properties of urban 
waste compost in order to provide pellets 

S. Mavaddati1, M. H. Kyanmehr2, I. Allahdadi3, S. R. Hassan Beigi2

Abstract: 
Determination of the physical properties of urban waste compost is necessary for obtaining 

the parameters related to designing and constructing a suitable pelleting machine for producing 
compost pellets. The purpose of this study is to determine the physical properties of urban waste 
compost such as, bulk density, coefficient of friction, porosity and angle of repose in Fine kind 
of compost, at 15 percent moisture content and in regular size and three mesh sizes: 10, 30 and 
100. According to the table of analysis of variance (ANOVA) and statistical software, SAS, the 
effect of mesh size factor in determination of angle of repose ,using filling method, was not 
significant but for emptying method was significant (P= 0.01). The effect of mesh size was 
significant on four friction surfaces, iron, aluminum, Teflon and plywood. Also the effect of 
mesh size, moisture content and pressure on pellet density was significant. According to the 
results in this study, using compost with low porosity, mesh size at 100, moisture content at 25 
percent and pressure at 53 bars will results producing best pellets. 
 
Keywords: Compost, Bulk density, Angle of repose, Coefficient of friction, Porosity, Mesh. 
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