[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
OVAL 00 Slxao VF+F 500 (pgu o )lads ¢ puzxe 050

0

&b

Available online: https://ijhe.tums.ac.ir

(@

& s -
u....h K) J._ag AJLM %,
1 of Enyiron™™

axdlao 16y Silowns Sy 4O ywgneS’ (6 59U 31 (6 S0 st (oLl g (S unzxo ( (S8 (L)
VE+Y (ol 63,80

) g oy ¢ Slg s ol 8 solB L

Olpl el el 6 1o i g3,y 4ol p g Dledlas 35 1o e ) oo g (5 0 Slons Slalllas 04,5 -)
U‘f‘ ‘L)‘)-Q) ‘U‘)’Q" 65"“]" '9515 olKisls Sy .la.om 0M5).’ m.\aL’> ~.\3|) 019.4 ul.&».ﬁ?u )5).4: -y

ol fo el M bl

cowlin Co o aiejls A 0ed o 0)5]).3 Ao, Ve B P o et sdilonn oS 5 5l pasolisd

el o &b
towlpg &b

. . YF+F/-ANNY TPy gyl
C e e 15 i Sl ) B b R ol el s e sl LIS o]
o) TR (B (T (Bl (20,1 S8 b Bg (2 ) AT SR (B0 Sl VPoF/q/YY ;i g,

Pl ol I slasilony Cupde 10 (s (B9 Olsea g SilucamgeS 5yl golazdl
ol 0dls
3550 5 Wlawy Voo KG ailiyy il Cud )b b fugeaS olfiws caallls ol o towy b9
b slaasls 5 os ol oyl —anse Jelod 5l ool b ol b 23,5 15 s
b drlons (555l09m (aFLE 5 ale s SaS5l 0)90 (SIS 035k 55 ¢ (ad alls ;)] akex
by oyl 0515 ad Lalls 3,1 gllo gy 6 jlocamsaa (65l 45 ol Lt gl tazdly  SgeeS eNlaa Co oo igaalS oSl
5195 AL ymizman sl olo O 5 JLus ¥ dgle yos CiS 3l 058 5 doyo Yo /FA bl ooslgy Ml dxesg cilonny oLzl JT glosilonsy
5ealS modle ()5l pl .l 7ok ) golaiBl coulis snslis 45T wl acwle YOY iy
CopeSy CensgpaS o)y el gla3lS Ll (2alS &y e s Larms S0l 5 85 Wil o
A o ST (plerd gladgS @ (Sily (10
Voo Kgailys, (o5lop cud b b jtuwgeS olKtws 5l oslitul a5 ols yLis anlllas i g S A
R2NAZ P Gy Lo g golatdl i ol 50 68 Vet (S gatie Sy 3 5 Wil
Olyeds wlgioo (130 Wlowy 4295 B alS 5 DateolisS aylop caS5h b 59l Gl ool
255 4l eoliial 3,50 608 I slaailany Sy ey Hte (5,5,

i 0 A 3 (55 51 g
sara.ghobadi90@yahoo.com

Please cite this article as: Ghobadi S, Khosravani F, Bahmani Z. Technical, environmental and economic assessment of composting technology
in municipal solid waste management: a case study of Tehran, 2023. Iranian Journal of Health and Environment. 2025;18(3):505-18.

Copyright © 2025 Iranian Association of Environmental Health< and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
A= creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted« provided the original work is properly cited.


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

Loy bl anlp jo gaxr s asbh wpe o 3l |,

Jae 50 baileny (s3lolax O F) 08 oo sbxl wlowny 020
SaS o] (lage gdo 5 bl o5 4 Wil oo oS &
5 she Glatlo s BT 5 ey s lame (Sogll 51 a8l casS
Skl s 4 dasilony Sl ates ol lei oo 655>
il 5l B0 sl Sogll o Il sl s oYL

OV Wl wiles o e 5o Sloag Cannl
Toe 50 Wlomy LS5 6l 43,5 & 90 Sloldl oé) Lo
gz & baailony (nl 5l o0l x> lizmes (8L 4
ailons o3 .(VV) 05 o0 (485 5 Jaiie oyl 05 0550l
Sl S pae sl by, (0% 5l (S0 CangeeS 4
5 s el GiletegeS ol JI slasilony
ooliiwl b pdsoled JT olge c)] jo a5 sl oals J S
s g ol JTolse 4 laeandlS ly S collad S
399 Slosilony o> 2alS 4 g anl Bl gl
o Fogll 5 GlullS lajls adg 5l asly (oS oo S8
0ddddgl CawgeS L(VA) WS oo (65l s bae
Ol S kS S5 50 (sae G2 T 055 s
oS slp b (Kl g ol (55,5l ()50 40
2w glagygls (V) 0pdio Cgmme (olend
B SowgeS (6ol A (CwgeS Wy 09>
5 oley Liels o sudls o5 (Rapid Composting)
b ecgysld ol (Ve oY) wilaals a1 s cpl oS il
OBl ohg (sla il 5 4t piy (SlapanilS )1y Sio 3l oolii
w2l FAR B Y L1 T sloslony 5| CosseoS atss
lasl5 ezl zals el )55 i 5,5l (YY YY) S e
ssbar |y wlawy JaisJo 5 6 pslaaz loan o slalxls
5 S Slaslony Cupde sl g 03l 28 25 LB
By FawgraS Soliws (YY) conl ol jlsy S
Sosilony S pae sl ohgn (S 5 (Srie ulide 3
Sl 5o oolitnl 5 dnwg Jl> 50 Dlbmjw g w5l

3 olpl 50 (YO YY) e adlarwg sloensS )l

b-f

doddo
ot Glo 51 5o S 50 o558 e loms S
S ks« Gkl e gy 02 b 4 el (5 5 ol
Gl 00 Jooumn o olel (golaidl 4wy g Bypa s
slacadlas 5| abolin! kot wlew adg (Y )
Corex Gl g el (5SSl (Bras g sy
Sl Bl il 6 pSeiar jeb a4 wilewy 0y Ol
Siee YOV b o ez Sl 355 bl Ly (F LY
Jolee) o5 o)Lk VY 0g0> loa o Slewg 4Vl 0dgs
g Sel 0l 0551 Goy 4o S8 2 il 4 e SelS VY
o 30 o oLl YIT 4 Yeir Jlo U ol oo (Somyion
b b s gaclar olidl ol (V-0) ol Liolél
Ailony g e aSh cools 18 jLis co |y Cangjlae
kel 5 e Lo sl il 55,5 51 S 2 )
osilony 5L Cypie (M) cusl 00,5 has ol
ale S (Sogllwiile o5 () Lo DI (5508
Sl Copie (Hhw laghs; o)ls Jlis 4 1) e 5 o
B SIS slajl8 o Jds 4 il 9 (B0 ol
2 ool Sl o slaal ol g (S 9enSTen 5 Lo
ssbas bl bl (1) Wl i jlaime 5 cogas Cadlas
Syion 593 5325 5alg slosilony 31 0oy VF S
eS80 yguhie £ 0ga AVl jlasl 4y 80 e o]
aS Dgd oo e Ayl N,V e m? adgi g Jolre oy S
Ol sl Qi Gl g il ol Cypae
Ailowy o Aye e dga diliey ld ey (V) Cal
Vo b £econds plol closaliT Lol s a5 590 oy
YO (5 sladilony) pasolid Gﬂ Slgo | ailowsy (pl do o
dop Ve b0 5 sl LB Sis olge | byl as e Yo s
Codgaze (VY N )) wiss oo LS Wl olge bl |y ooy
(Sl sl 5l S8 & 5 aiile (K8 g solaidl 8 sl
5 o o K5 5 5 (sloalony 0 boba & oris

35k Slge ) e @5 altes ol a8 sl onds bl

g{fﬁ yﬂy
TEOF jad /mguoslois /paszm 09y S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

oo 5 5oL )L

5 bbb oslr 5 s o)l g8 5l g o
Sl - o sy 2o S Sl 5 el o ol
PEl D (5)[.‘.0%.09...05 (_g)jl.._‘i )| oolazwl (5\)[.»4.»3‘ 9 GH'M")
Sosse 6ot I slaailony oy e

olan o Ll S,

SWojen (s Cure bl Sln (SBe) ol e Jolos
B, Cuyz yo mlie ol)5 g ol _an o Ldow Bon
bl SaS ol sl Bae Ko o)leas .l goladl
&b 3l osllae 5 ange oslinul i (6 S ool £55 G 52
Glrdguw Cus (lg8 co 1y oaslB a0 o (YV(YF) co!
bl alo s S 0 oadfoss slaanya 4y ond i35
J les vz 05 s eme Sloj abid S5 4 el
ol _anie Ldow gl )l Gl pelin Slojy alais
anse dad A5)] 5 oge (ded (5] by el )
anje Ple bl o mdle Sl obul lp el
oolaiwl 0y50 Jbo slaaxls blijl pl o 048 aseic
FewseeS (698 65 eolatll azg pw)n pslateas
ciS 3L (NPV) U ol 35 Jelss asdlas ol o
(PI) 6)9—‘09..» ua.‘>Lw 9 (IRR) Gl}‘b oo)‘L C)a s:\.sLo).w
YA YA) el

wgaaS olCiwos Olaseio

L)’“")"))" u.d).la l) 6)[*0&»\&.’9—4.&5 oKiws )I caxdlas U"‘ g
Sl Shbos e Glsiear 5 wlawy V0o e kg aly,
oolawl golaidl 5 ) aors « 28 oSGl L)
‘S)LAAJW}A-QS ‘5)3L.3 d.sl; » oKwo u.s‘ (\ Jj..\}) KW
% 0R9% S b olie )3 08 (6l g 0 (il @ e
3,8 as ol ouls silhaige (Fn SeSe sbzeize
)I FLE Jj‘-\-‘-"’l (5)[.‘.0%.09...05 ..\.u]JB » Gu.auo oKiws

Gailony @325 )0 ()l - i) (ng sleegeds alex

® gﬁ/
yégg J VE ok july /pgan o losh /psan 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

b-v

~.\.~J5J J).w u.h.\.a& hﬁ&j—' oD W}..QS .\.Jy ‘_ngli..wo
o 15 6555 ol 3l ooliiasl gy Lol by il 4 e
Olyd e 50 .l sais Lzl S jbas jeim 00 1lS
sloailomy oS5 50 5§ Gladileny Vb ppw 4 a5 L
2 oe Wl oo & s CewgraS (55l (5,5 5 «(5 54
e ‘QT 3 eob ol i g (80 dlowy o> ralS
oy Jaou“s,.e WQKAI ‘sng.)')“dJJUa.A o2 uJ..ol E-RVS
o e 5o & o (G jlwlasgeaS (659l (5,5 )5 golall
I ..\3‘9560 axdlao Q—}.‘ C"L“’ | Olyes s u.ﬂ slaslons
jpawey; Lo Sl alS ol ‘_,’_«l.c 5 s b, Kal, &l

UV FRNOV-PR JVS SR DR KV LT R CR PO

gy 9 dlge
Sy bos (o8 (gl Dbl Baa b asllls o)l
P & SilelegeS spld 62T B oladl
A o ol Gl 0 s I glaaileny Cy e
AB«e e dga> dilygy i oedee A Wb (Smex L el
Ao 1y oF 5l loaas (i a8 WS oo wdy oy
S o,8les gy oal po wies o S5 pigalas I
A oy S e 313 50 s (gl gl 5l ol
sl 5 Sl Ve KRG alie) il <)L b ol
P Sl lgSn 5l s mFo e b olRiws cnl s S
Y by e jo |y silocmsiaS anld s slap sl s
Zasby ded 7S slaptacas slo 00,8 JaS5 FA DL
) odsh CovgaS CoieS a5 conl 055 loo a0 5
ma e Jelos (o) 5l esolatdl Jlou sl aidu e 9t
el gl il o slopasls g solil ouyls
wloyw S 5L 0,90 (IRR) U5l os5b 75 (NPV)
Slewlrs w0385 acwls (PI) (5 5l09m aLs o (PBP)
ox3,5 i s 9 Microsoft Excel Jljéls 5 5l oslial b

Al plol Al Ve l0 0500 0590 5 ey Vo b F


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

Sl oals (b slaigTay olSiws cdlad sunle; 5Nl
Sy g3l led anl B oy ad e 5 5Lk e b as
YF min Goe 4 olfws ol 51 s 5 48,5 plosl A min
253 Ole Wy Sjgo ;3055 o0 )18 bl Cundg )
Pl 09 Djpots piaen T Bl G Do
Sl yoe Job 2ol 9 655l g5 S pae 51U 09 o
(g AT 50 b g Sam ol 058 5,55l
slags «ewl Alicyclobacillus sendaiensis s xSt
3385 1 gmgail 5 (55 e e Cemgagl camgole 5 5lge
iyt FO G YD e PH 580 °C b e Llos ongame

(Y”) k:».u.?‘)‘nb |) ‘Sa.q-u.l) o.b)‘l.g

g Sy B (B 25

(o 99,9 32 ol 0 Shas muucilSe 39,50 oy I
i s gl i bl Lol piyalad JT Slals
Slge plo 5 Slse> (o9 n Sluls by Al g Congy
oot o gl Lol gabiizes (45,0 4 43325 LB ]
a5 Gl i Slivgey S a4 e Kws Sl
La> 70 °C B ¥ o5l 10 dtwgn &ygonr |, SIS sleo
Sodlad (gl ane o3gaoe lyer (pled o5l cnl led o
Slge (Suiglom 4375 50 @S 5 S5ler SlapaslS )l S
2 @l Jyame PH g 13 Jsbo 0 09 0 4zt JI
2 6l Gl T 5l 45 s9doe Conis £ B esgame

ST Slowuy Vooo kg/day (0310 cad b b (S i guoS oliwd i (5o o8 Wlaskine =) Jgus

3l a5 b5 sles) Kt seS el 4525 3 sl Al B )

(S sbag st b
{04y mm Jsb
Yv4+ mm ey oK sl
YAy mm Cu:.)l

YAV 56 oKans G o,

oSS o5 S 2o s

Gaile 4 bgrye sladiyze a5 58 el 1) Lo 0,80 5L

oA

Sy ojlalin] jobay sugeS oKiws a5 csl S5 4y o3
YBAM)lSMd)J JLAJ‘joM f‘kwdbdﬁ)w
oolaiwl 4y 3Ls &0 y0 el (69,0 LolKiws g45 () Sl

%y yﬂﬁf
VEoF july /pgmojlad /pasamosgs | S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

e 5 g0l 1L

Joaz ;0 s wS olKiws ceal Ghgo 40 gt 0o L asl
M‘OJ—«HU‘)‘Y b{:—:ﬂ-"t—!é@u—z@fjﬁd—'wﬂ_

Ol g o) e glizl canie (g, Sl JS

FwgaoS oliwd Cual W0 10 Gulgi 085yl 9 oo i sli2 iz (29,5 Wiloww S5 -V Jgus

Yot A YA
V00 Y40 YA TOAAS avags OV e

Sl sl wjfjlmﬁ Qe g/day d‘)@-"’j@*‘“)’ JJL“-\M-: .\:.1}3 AJ\J.A*

.n}f@;)ﬂﬁwﬁ\‘o GYe o 5 Ll 5l fols 558 oo

# Sl sldls 300310 (mlBlb gl (Jad Ll o 5o Foizmo S Wil g sy 055 (D98 Cad
(V' Jgoz) Cowl oads a8 57 a3 ) BB slacied ululn o gs Y pame (598 S

alol> 395 5 Sl wilowws (9958 I ol ol yo - Jgu

YV Yoo onne [P AR

A LA IR YAV e v v v 0A4YAYr v v

sl 0l gy b (ol a5 S i As 2 V0 Jﬁmgzjﬁwcu;;dlgjamm;ﬁﬁwﬁ\oC,bﬁdjmg;,;wu.\,z)o\}g

! 0dds Mbu L;‘?fa.o (5J).v/<5bb¢u).b J)}/;:;_

¥ dosz o ) otan ol (Srae 5 sloanse

oliwd (B o @y sdas o é)si;-.' -F Jgu=

IAYAR\AR Loy 1YYava

oo 53 Nee KWh (VU 3 ias (6550 Jaus s2e (515 (s5le blie ab x5 *
e o3 Vo e (55 b &S (55l b sl edd 4 S S s Ao s Ve b s b pae (6550w VLl S Ol
sl 0l WJJ’-CJb solabl a5 S

® ﬂ%
-_//%9 E_—///) VE ok uly /pgan 0l /a2 0 )93

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad 04
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

il 25 2 ol el @lis 5 5L 8550 (6l e o

g Sy B (B 25

O ol ol 5 L5 0,50 (IS Lo oo

O SB10 31 0gls 9 yiuwgenS olSiwd Wy 5 andgl 4y 32 -0 Jgur

YYOre oo vnn

YA v v v §.0ve v

MJ)\' aJ.g.g'Cj.sMQWCawijjacmé.nd)xw.]a.wj:cdt.ijo""c"'c"' )l&f&.ﬂﬁbﬁ@éhb@b.\iﬁd‘f&

oy S am sladle o g Ll ads pled gl oo ¥
ol o0 48,5 sl ya s il
Qjalwd g G9d>

S baleny (i3lo gl aSul @ azgi bojgp ol jo

39 ml 6l el b el 5l g oS oS
go—me Slaad Ol ail sl 5l e e ol
25,5 oolaiul

b soladsl sl azls

Jbo szl sk solaill azgi (ow)p jslaieds
o33k £ 5 aloyw <253k (NPV) (d alls 5
&b ool (IRR)  Js-ls

J}J&Cﬁ:—bﬂ gnKL.») Jﬂf&.ﬂv\a&)}/\' o

Srae 4yl Slyo disje

Slge 5 93, llinl Bras 4 axgi b (B rae adsl Slse e
4 Slgo ol 00t el 8 15 L ol |3 3illas ¢ 5 e 4]
390 Slapals)lg See los oS adgl Slge il & j90 ()
Span O)g0 )3 Sl (ilutingeeS ail b JeeSS sl 5L
Ol 5 5 00 el ol of porndy Jlos dw b o lasliu
Oloj 50 A 2 3o oS Sl 5L (6 ¥ i Ve Lo o
Sl eomizen sl odgy Juy Vb ee e ()15 (nl (gas
el 00l g i Al e Wby Fiae e Ve L e
MG 5 poni dirjo

Jobee Sy g Yol sl )00 o dsl 5o

b Jbo s ls alxo gl p adgl OledbI -7 Jgua

AN ks AR (JL) sl 18wl o e

JAR Cusa AL F 4100 kg 355 ol o s 5 luis

/e Cad L) 75 Veaes 355 G dsl e cd

JAl YT pile (U 5 s (LA Jsl dlo St lamn 5l
Yoo S Llowy Jol o
1YYAV KWh) VL 3 as & 5 Olje
LY (UL) KWh a5 as G, e

%g yﬂ&
VEoF july /pgmojlad /pasamosgs | S

. i - -
o) Ul bazo Cublagy ole ool Slisdg o sole soliiad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

e 5 g0l 1L

ST 1+ sl 5485 slagl,> &0

9Pl Mg iy 32 ool jo Wiz b (O U s Jlw) Allw 05 Sloj 03l 13 (63 lwcawguas 059 31 00 Sy (G WL 4> & yq0 -V Jou

28 05yl Al g (sxexd (g (b2 A (A S alos I (Sl guds glaas Ll

V0 A0 A0 A0 A0 Ao A1 4100 A0 A0 QAMVD&M(MGE.«L‘UF

LTV VIV L 0.04AC VYA LATVAFLIAN LIYYAN Y YA VAT oY Y AAVEYA YVAY Y\ Yo YEYrv Voo ARARE F-EEPER APARERIEN (JLy) 58 SR .‘f@u

ARR

Vro.0%0 4wy VAAL 1404 Tre oYV PR ¥4vo YEone Teooe (J) Kot by Zond

_ - _ VR g

- V144444V e AALLEECATE A ST O Mg ool s

AW VATY VAT 0AAO TEve 0AAO oxo At £4YY gy KW a sll & e 5 4w

£4Y) OAXTVY SAV.YAS LYY SAYETA0A EVVANE WY £VYA08.07Y STATVY A 0 gararodos £090 80,0 0800 e nn IR CMES 5 and w58

ARARPAARAN 1040 YA0+ 44 VEAd 0L AN AREA AR AR ARKE-REANEA \YYL4A00T0 VYdoYooveon ArYELTL o 4000TLN A 0 YVARTENA FCV.&V.OPN

® ﬂ%
%ﬁ E_—/f VEoF Sl /ogau o o /pasas 093

2

-

a9 Jo pole owoliliad

Ol gl hamo cilsgs ole ozl

ijhe.tums.ac.ir

[ £2-90-9202 uo JrJeswnyayll wouj pspeojumoq |


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

Cl (PI) 6)51‘59-“-’ ua.‘>Lw 9 (IRR) ‘51.’>‘.> o.b)'l..v C)"
A Jgoz)

C}‘é’ L;.)La.lﬁ/L;chua}u_
6&[.@3.5‘ g sy )5JQM4J oolazw! 3,90 ‘5”.0 GLQQQDLM
sl yor iS5 NPV b Lol ol e ol )b o

&5 b b3 bl 32) asloyus S 3L 090 Jolds 75 (gobasdl S35l 5 (o GoulS Slo sl -A Jgax
9109w (ali 9 (NPV) 8 b3, @5 (IRR) 315 033

oo 0 5 JLo ¥

0‘\«‘\\*«\/\04"\ .

Js-NPV) las sl

Wil Cu proe Slods gloy ol aidly iol38l xdo 5 isls
Ggas Gb ol o 50 dlows 056l S 52 sl s0le
30 (lowy Co i Sloas Gl 331 g Al (Ss5»
(e 5 55laex U,y V0 +) JU, YFYY alo N F- - Lo
5o bas e cplo Bl .ol oud aulw (285 4, YAY
A aailony 5l g3l itu a5 30 plnl Sl
b9y 8 ol Sl 50 g Wedioe @8 Sibn e Ol
ools s Slalllas g ol yany 10 (80 ¢yl 45 50 Wilowy @l
b8 0y g Sl Wilowy (LBl B0 sl oY (ol
Olyeds 55 (Jealpt B30 (ol 5l Jol> et 5 GlilslS
5 olaidl  clax! slaanzo (Ol 3 S dsa slacasV]
WS (oo oo (g0l 5 g 4] (Slsl S ) Lame
Lglses ailons (5Silo ogas 10 ooyt Hlol a5 &S L
Mg ozl g Ggy 00 o POV Gld e 5o oy
aip 5 bl wlowy o5 5o Gl alyed A Losgos
Gl sllas Jby Voo sgas aS )lad 0l o C)T sl
O o RV SV

AR

‘stz P b ol 50 e L A Jgar 5 sbplen
(ISl 5 Jole wilse (G s pglogm a3y
e Uy YIOY Jolas )35 los Jby 5o sl
Sl ¥ ol e Sibsa 5 alopw S5l 0y50 e
Al obo iy 5 Jlo aw g lTaloyw sloan e ol o
s ol 5 b s g el g Sote s
b ooyn b Wlgiee ISl g 0392 0359w 039 oS
&P S S alers o 1 055 Sy aloz 5l LS
Tk ol bl Slr & g 6500 AP 58 (A sl
a5 0 dwle oy FAIY . T Jlade g ooliul >y
L Wl oo SIS0l p a5 sl (605 F 5 Jobae dae ()
dwle ggomma 40 .8,9] Cawdas 059 (nl 5o I Ale
49 3l g 009 000gm yb cpl aS sl lis Jb sl el
ol bl ol 1 ezl s o5 5 lin Jlo 5 (g0lazdl

S T Ao s 5] 0392
U rmolin ) 5 elaiz] - golatdl sloas jo oy5),

lodilony dingy Sy prito pute
NS oladl jo vz g OIS 4 dzx g b ol b o

Jo cspslanz 3l ool Wlony Cupae sloanie (9aS

%ﬁ yﬂy
1FoF july /pgaw 6 jlads /pds2s 0,95 -,/'

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

oo 5 5oL )L

2l (IRR) d31s s0jb #5 ailep lil @ ) 09> Jle
L35 5551 313 1, o5 cgolamdl asl s YHIFA L
sl b cnlie (il 5 cnlard oo s oo V¢
Toosh S5z 90 oo )b plu b anslie o 1) g 54l
YT Joleo (PI) g glogms oL o paizmad S o hles
(SIS Gl yu a3 axly o lil 4 25k aS wes o lis
SIS atle Gl o8 walst o sgm plp 4w ) i
solaidl s)lwl 5 s 2Lyl Slr @odlS slaslns
2 arbops S5l 0)50 cnl 2 ogdle e Jlad 4 o35
ool o dasleo olo B 5 Jlo ¥ b ply dab il csline
o Sy G286 5 alopw @ iS5k oaimsplis oS
Sl celie SlansS @ 1y o5sn Sy cnl Sl 090
S e s Sl b amlisS 381 L o)l ake s
Ygamme Cwod [0 Glo,0 V0 0dld S il
dsb 5o Slles slaanie 10 oo, Ve ad) 5 s
e syl iy o Lo ol 050
slaaal,s cwl b Il Slis b agalge 0 059
35 et b bty K ey 5 555 3 5 VL
Ok o2 Jlo ;5 a5 g5 4 cnlioe 0l )90 Job
0 ol e Jl, VETYO,8 00 4y xacd (ool
&IN5 Cuad glaceslow calio aol )5 poe 5 26 ol
G 5o el adg Cud)b sl ane gl pe e 5 SR,
b (S CasgaeS oKws (VY +) ol Sea 9 Zhou
PSS & il 4 Yo YT Joleo (slaze b oaS b
Sl |y oS 4 Wlomy s T8 1 lié oy
gy g Yo o[t YA oSs Bras Gp duip a0 oo
PSS ol Yo /e85l 3550 SlapaaslE g e
5 Jg e sloanje Bi> L oKiws opl ol wilows
53lrise Sn |y oSl rgraS il eiley (55l
el 5,8 BB o kS e sl 4 Yo o NF S ey oS
V5 AS 5305 s o2l 4Vl Ll Sges o IS e 4,

HAJLO.MAJ UJJJJ.A ‘SLQM).Q w..{blf » oj)is: 9 Sl 00 Q)ET)'.’

® gﬁ/
yégg J VE ok july /pgan o losh /psan 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

OVY

& = 3
St dilony 5 st 355 (5,8 5l Jolo slaaal s (oo 2
P2 3k e sl L aS ams o LIS Y Jgaz o

MT)Q Js &> KN dﬂjo adei gl e b8 s b

Vo g by $5,5 v e alale ¢ JU,YV.Y - e ue e e ailiy,
‘5)9—‘\)9..» OA.Z.Q:QQL&.; IDL‘B)‘ U)‘ ! JL') YORY e e en,

osST xSl 3L 4o b solamdl s piveals, o by
033b Wlgy g0 Sl ilowy gl Ban 5L 4y az gy aS WS o
sanie F Joax 0 (V) aidy oe 1) )b (ol
el 00 dlors el 4 yiwgaeS olKiws B yas 655
JU, FREFFYOV L il olfiws 4Vl 5 yme 3y dsso
slean e gas,o Ve AVl ol (285l o b as el
el 0ds ey 039 0 oobasl Ay of 3l sl
Sl @33 30 524y W L (5> sloaiyzo o jay
a9 |y ause nl s DYgame 5l Lol 03938l ()] 5
Slr b 9550 adsl 5yl ke 4 53 O Jgu S (o0
3 i ol do s Ae el Sl g b, YT, B0 ey e e eye e
Ve coloyniblall g oo o Ve 0,0 75 L OMpud 5,b
Casldz 55 Jlo el s 5l bl canle £ i g anls
o) e (Jo Foaio g 3l gl £45 cpl Lo)ls
5 ooy bl ) olsline 6y b 6l oSl
S oo m2ly8 (555L8 pl 5l oo S solanul sl |y dasl i
dlawg 9 955 odgi #5b b by o b sloarls Jdo
ol Pl G rpdasg g golaidl Coulis snmslis S
ooyl elaslxe olul gl Al Ve Sy o3l jo 059,
cool Jb, OF,2VNVABYY - Jolas (NPV)  _Leé alls
S 3l e az gl BB colai8l saw olx] casmolis oS
losg sl (gabasdl (A5 oy p 990 0595 (b o b &S

Gl el anlg 5 WS e sbml LSl s ol


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

ol 5en g Abasalizade .(¥)) sl o5 > oladl gy 5
RS 50 frgeeS oliws 3 Sles Dbl 4 Shegh o
s LT addllas ol .0ty CangraS 4 5 slaailony
b swgeaS |y 5 slaaslonny Y\‘h‘sboli:.uo ol as ols
5 Wgedlo) lislom Jolse 9 (oS I3E 031 VL caS
Gillae g CunngaS .S (o0 ol (5800 lap 3 S
t95en 5 atlemrh o iy 5 5| lo (slas Jstin L
S99 b .oglh S (ghslols &5, o Wilgi oo g 00y
wibe placadgaze iyl sty Luze g golaidl sllse
9 65 sleanse Slleg b slaced 4 (Sl
FrwgpaS olSws jlakegy 610 050 sln Ol U390l &
J3E3E oo Slles 5 Il s)luly 2 wlgiee (Sl
6l lgea 1) ol&iws cpl 5l eolatwl iegh ol .ol
Lo (Sogll 2als 5 wilowy S o 255 sl

S gaoS olliws 3l oolaul 45T aes co ylis axlllas () gl
oize Sy 5 dilawy Ve oo K ailis) Gl cadib
bze 5 golasdl s 5l led el 0 Ve (GoSs
G5 lapk 2z D90 Jelo ool e Ml
dwlo boolyen o Vo 0,90 SO lp ol SR 9
&5 (NPV) e s )l ol Jb slojasls
P09 S5ko ctiloyr iS5l 0,90 9 (IRR) 51 o03L
Ll oligS Sley ol SOy ey CliSL g 4z LB
Glp Vb b b 5l ojen a5 auS e oST mls ol
el 10595 1 (6 lT lop 2030 g (solaBl 5l ol
&&LY I 6.).,,.15 u“"““ 6)5L5-é O?-‘ ey .E..:u A )’\
sals g I Glasilons bl 80 slovilons o>
°39)€. Q’l‘ 6‘)?‘ ‘Q.;.‘ 5 og)&: ...\.LSU,_A l.9.>| Gla.».?m (_gLa:‘;agﬂ
5 b mlio 5l cblas (glalxls ol Ll als 4

oo gl () oS o a8 T 5 S Fogll 5l 6, ol

oY

bt GloosS 4y (Sly 2ol 5 ColSL S oy
5 loixl Glacs,lus 5,905 jelateds (YY) oS o SeS
5 SIS slals jlasil 5l (o0 (fa; basome 5 soladl
5 (1C0LE) i)l slie 1y 05 omsd e S
oAl asgi bcwl 0o S0 Sl (S anSTgs Jolas
Jolae e s slita talo S Loty sleslsds 515
9 O i ol &5 Sl lagin (05 aSTsd
@ (IPCC) Isa g ol &l s 5550 50 voxte o ylojles
Sl bl calize SlaldS slajl8 el anslie jglate
el e el (o 4,5 et Ll e inleS
Sleee ly oS awnST 60 Jolae bl slalls 18 S
o Sl ileS Calls s 55 1 ke 2ol |
Coid o GgrmaS G355 Bl cal 5o 0550 Cussay
wbiplen 292l R3- )b By Slaalb guen S
swalS b akl, 4o (UNFCCC) ol joss jo o oylojleo
o JBlas 1) o) Cuend odgasme —lalxlS sl 8 Lal
o B 8 aShiss Jolas o5 o sl 20T o A-
S Tied Jolae o5 5o (slilan S ol Vo Ve e GO gV eV
P> 4 ar gl b aS Caul 03,8 anle VoV JLo B oS
Copde pac gl 5o 0ald piiie g adgl SlS slaslE
lacdss g poye o baze @ oo (nl Wilows aige
SOl s Sl slaanse ((Byb 5l ogdpo Jess
@ ool o)ly slacaw! g Sis wilews cuiS zalS den
Sulewski .coul asisl § ob; b 6 oladl cedlos
) "aen sl fwgeS™ pb 4y lasly (VYY) ol Sen 5
Copde ras e Culed dolp plain S et g o
a2 (mals (5,9 552 YEV) Sod5 ok YIYE U 1 wilesy
D S 1) SalSTes 6,56lS e FV/O Lal
Gize Jlo Y/ o alo pus T3 cgouo,o Ve caass L
ols Smals 1) g glogm auo e Fro YL slacaass Ll s
Sb colex L S cavgeS a5 ol lid aslas )

5 bagie als Glp S 6lpl Wgee Sle, 26T 5

g{fﬁ yﬂy
TEOF jad /mguoslois /paszm 09y S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

oo 5 5oL )L

nlpl il oo ()b s 59S s Slaldl Cusi g sl
RIS PR RV DU R PN L0 ORI S-S
9 Slomy o pae (IS laasl p 5l cisu Glgrear 1y (5 55l8

VTN J RGN A B KV A WY

S ellisde
Jlail e ool Cdy pae Jols (S SIS alS Bain g

ilos S Cole y llie cpl jo 1) (g5lwosls g laosls oy o cailS g0

‘5”0)45 9 rgw y
s Ol e S paelip g Slalllas 55 e 5l abewgina
sl Solen 10 Jhe 1d 5wyl sade slos,Son

3900 135 dilosens talllan (2 21,2

References

1. Ayilara MS, Olanrewaju OS, Babalola OO, Odeyemi

O. Waste management through composting:
Challenges and
2020;12(11):4456.

2. Buccino N, Uyehara K, Weber J. Santa Clara

potentials. Sustainability.

community garden composter device [dissertation].
Santa Clara, California: Santa Clara University;
2021.

3. Agegnehu G, Bass AM, Nelson PN, Muirhead B,
Wright G, Bird MI. Biochar and biochar-compost
as soil amendments: Effects on peanut yield,
soil properties and greenhouse gas emissions in
tropical North Queensland, Australia. Agriculture,
Ecosystems & Environment. 2015;213:72-85.

4. Wang J, Ren K, Zhang L. Design and testing of a

small-scale composting facility for sheep manure

® gﬁ/
yégg J VE ok july /pgan o losh /psan 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

IARIA

G by ngw)'la,,mc;)bﬁli Slaal bl o

SlstsgsaS gy csolaiil 5 eloizl L5 s ls )3
ool uazr el glaces 8 obnl dlex 5l (gousie gblje
53 oLl (6550 e I3 9 (6 e Slowny o e ey o
Slo sy 4 Sy 8IS pmizmon n o )| S la
Sl cslis yas bml g Wlows ailigm 5 (B0 il e
1545 ooladl LIS aalidl o Lo aulis 5l ange ol
0,99 ccomobin (dZI005L F5 ¢ S jabas. oS oo SLLS WS
Floizl st Larzeo 0805 (Shlie 5 0igS ale j o253
) ilocamgraS’ (555Ld (2S5 g &g 0 solatdl g
D20 oo HLad Wilowy Co pde LS sl Sl 51 G lgieay
Cope (0 g Jame )b 20lS 4 Lsas (5 )5l8 ()
dnsgy Blanl g 4y a4l (S e oS wlony censbials

utilizing aeration and thermal treatment. Agriculture.
2024;14(11):2070.

5. Basnayake B, Visvanathan C. Solid waste
management in Sri Lanka. In: Pariatamby A, Tanaka
M, editors. Municipal solid waste management in
Asia and the Pacific Islands: Challenges and strategic
solutions. Singapore: Springer; 2014. p. 299-316.

6. Moya D, Aldas C, Jaramillo D, Jativa E, Kaparaju
P. Waste-to-energy technologies: an opportunity of
energy recovery from Municipal Solid Waste, using
Quito-Ecuador as case study. Energy Procedia.
2017;134:327-36.

7. Yin J, Xie M, Yu X, Feng H, Wang M, Zhang Y,
et al. A review of the definition, influencing factors,
and mechanisms of rapid composting of organic
waste. Environmental Pollution. 2024;342:123125.

8. Bahcelioglu E, Bugdayci ES, Dogan NB, Simsek N,
Kaya SO, Alp E. Integrated solid waste management


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

strategy of a large campus: A comprehensive study
on METU campus, Turkey. Journal of Cleaner
Production. 2020;265:121715.

9. Chhabra V, Bhattacharya S, Shastri Y. Pyrolysis

of mixed municipal solid waste: Characterisation,
interaction effect and kinetic modelling using the
thermogravimetric approach. Waste Management.
2019;90:152-67.

10. Pasalari H, Farzadkia M, Gholami M, Emamjomeh
MM. Management of landfill leachate in Iran:
valorization, characteristics, and environmental
approaches. Environmental Chemistry Letters.
2019;17:335-48.

11. Jamialahmadi N, Hashemi M, Jalili Ghazizade
M. Assessment of the current municipal solid waste
management system in Tehran, Iran: challenges
and opportunities for sustainable development.
Journal of Material Cycles and Waste Management.
2022;24(5):2054-67.

12. Zaman B, Hardyanti N, Ramadan BS. An
innovative thermal composter to accelerate food
waste decomposition at the household Ilevel.
Bioresource Technology Reports. 2022;19:101203.

13. Saghi MH, Nadimi H, Eslami A, Alavi Bakhtiarvand
SN, Oghazyan A, Setoudeh S, et al. Characteristics
and pollution indices of leachates from municipal
solid waste landfills in Iranian metropolises and
their implications for MSW management. Scientific
Reports. 2024;14(1):27285.

14. Rupani PF, Maleki Delarestaghi RM, Abbaspour
M, Rupani MM, El Mesery HS, Shao W. Current
status and future perspectives of solid waste
management in Iran: a critical overview of Iranian
metropolitan cities. Environmental Science and

Pollution Research. 2019;26:32777-89.

15. Murshid N, Yaser AZ, Lamaming J, Rajin M,
Saalah S, Taliban M. Feasibility study of pilot scale
vegetable waste composting project for Kundasang
community’s ~ waste  management  program.
International Journal of Recycling of Organic Waste
in Agriculture. 2024;13(3):132427.

16. Zazouli M, Dehghan S, Mohammadi A, Fendereski
A, Dehbandi R, 2023. Investigating the amount of
heavy metals in compost produced in the compost
industries of Mazandaran province. Iranian Journal
of Health and Environment. 2023;16(4):731-46 (in
Persian).

17. Hssanabadi M, Hassanvand M, Khanizadeh M,
Faridi S, Mokammel A, Esfahani Malekian B, et al.
Investigating methods of estimating and measuring
methane emissions in municipal solid waste landfills:
a systematic review. Iranian Journal of Health and
Environment.17(3):595-630 (in Persian).

18. Salamatu K. A study of factors influencing
development of unofficial waste disposal sites
in developing countries: A case study of Minna,
Nigeria [dissertation]. Preston: University of Central
Lancashire; 2020.

19. Zurbrugg C, Gfrerer M, Ashadi H, Brenner W,
Kuper D. Determinants of sustainability in solid waste
management-The Gianyar waste recovery project in
Indonesia. Waste Management. 2012;32(11):2126-
33.

20. Ofei Quartey MNL, Appiah Effah E, Akodwaa
Boadi K, Ampaw B, Taylor TS, Millogo ZEN.
Enhancing the economic potential of organic waste
by co-composting using ratio modelling toward a
circular economy. Journal of Material Cycles and
Waste Management. 2023;25(3):1560-80.

21. Raut M, William SP, Bhattacharyya J, Chakrabarti

ﬁfg yﬂy
1E ok jols /g o)lod /a2 09> -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir

bYVF


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

oo 5 5oL )L

T, Devotta S. Microbial dynamics and enzyme
activities during rapid composting of municipal
solid waste—a compost maturity analysis perspective.
Bioresource Technology. 2008;99(14):6512-19.

22. Gibson M, Nathani S, Walter T. Automated
composter final report. British Columbia: British
Columbia Institute of Technology; 2019 [cited 2025
October 22]. Available from: https://repository.lib.
bceit.ca/islandora/automated-composter-final-report.

23. Kumar S, Negi S, Mandpe A, Singh RV, Hussain
A. Rapid composting techniques in Indian context
and utilization of black soldier fly for enhanced
decomposition  of  biodegradable  wastes-A
comprehensive review. Journal of Environmental
Management. 2018;227:189-99.

24. Pergola M, Piccolo A, Palese A, Ingrao C, Di Meo
V, Celano G. A combined assessment of the energy,
economic and environmental issues associated
with on-farm manure composting processes: Two
case studies in South of Italy. Journal of Cleaner
Production. 2018;172:3969-81.

25. Sefeedpari P, Vellinga T, Rafiee S, Sharifi M, Shine
P, Pishgar Komleh SH. Technical, environmental
and cost-benefit assessment of manure management
chain: A case study of large scale dairy farming.
Journal of Cleaner Production. 2019;233:857-68.

26. Weerahewa J, Kodithuwakku SS, Ariyawardana A.
The fertilizer subsidy program in Sri Lanka. Ithaca,
New York: Cornell University; 2010 [cited 2025
October]. Available from: https://ecommons.cornell.
edu/items/a7c68cf3-e398-4efd-8a5-53450b75244d.

27. Zulkepli N, Muis Z, Mahmood N, Hashim H, Ho
W. Cost benefit analysis of composting and anaerobic
digestion in a community: A review. Chemical

Engineering Transactions. 2017;56:1777-82.

® gﬁ/
yégg J VE ok july /pgan o losh /psan 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

OVY

28. Beattie A. Cost-benefit analysis of food-waste
composting program at UMM. Scholarly Horizons:
University of Minnesota, Morris Undergraduate
Journal. 2014;1(1):1-14.

29. Sabki MH, Lee CT, Bong CP, Klemes JJ. A review
on the economic feasibility of composting for organic
waste management in Asian countries. Chemical
Engineering Transactions. 2018;70:49-54.

30. Abasalizadeh H, Fathi Gerdelidani A, Khalaj
S, Jalili Aramesh S. Evaluation of environmental
performance of the Starclean composter machine
in converting the wet wastes into compost. Journal
of Environmental Science
2017;25(4):43 - 53 (in Persian).

31. Zhou X, Yang J, Xu S, Wang J, Zhou Q, Li Y,

and Technology.

et al. Rapid in-situ composting of household food
waste. Process Safety and Environmental Protection.

2020;141:259-66.


https://ijhe.tums.ac.ir/article-1-7029-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-27 |

£
£

AN
@ ;
£
(lAER) \"‘dc

ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2025, Vol. 18, No.3

HETH AND EXVIRONMENT

Orginal Article

Technical, environmental and economic assessment of composting technology in
municipal solid waste management: a case study of Tehran, 2023

Sara Ghobadi'”", Farhad Khosravani', Zohreh Bahmani'?

1- Researcher, Green Space and Waste Studies Group, Tehran Urban Research and Planning Center, Tehran, Iran
2- Center for Solid Waste Research (CSWR), Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 06 August 2025
Revised: 28 October 2025
Accepted: 03 November 2025
Published: 14 December 2025

Keywords: Waste management,
Compost, Organic waste,
Waste management economics,
Sustainable development

*Corresponding Author:
sara.ghobadi90@yahoo.com

Background and Objective: Managing municipal solid waste in megacities like
Tehran, which generates approximately 8,500 tons of waste daily, presents significant
environmental and economic challenges. Notably, biodegradable organic materials
constitute an estimated 60-70% of this waste, necessitating effective management
strategies to mitigate environmental impacts. This study aims to evaluate the technical
feasibility, environmental benefits, and economic viability of implementing rapid
composting technology as an innovative approach to managing Tehran's organic waste.
Materials and Methods: A composting system with a daily processing capacity of 1,000
kilograms of organic waste was analyzed. Economic evaluation employed cost-benefit
analysis, calculating financial indicators such as Net Present Value, Internal Rate of
Return, Payback Period, and Profitability Index.

Results: The rapid composting technology demonstrated an NPV of 56.6 billion Iranian
Rials, an IRR 0f20.48%, and a PBP of 3 years and 5 months. The PI was calculated at 3.52,
indicating strong economic attractiveness. Environmentally, this technology contributes
to reducing landfill volume, lowering greenhouse gas emissions, producing high-quality
compost, and decreasing reliance on chemical fertilizers.

Conclusion: Implementing rapid composting technology for processing 1,000 kilograms
of organic waste daily in a residential complex of 2,000 inhabitants in Tehran is both
economically and environmentally justifiable. This approach offers a practical and

sustainable solution for urban organic waste management.

Please cite this article as: Ghobadi S, Khosravani F, Bahmani Z. Technical, environmental and economic assessment of composting technology
in municipal solid waste management: a case study of Tehran, 2023. Iranian Journal of Health and Environment. 2025;18(3):505-18.
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