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Measuring the Heating value of municipal solid waste mixed with
the output waste from processing facilities and comparing the
results with Tanner triangle for assessment of combustibility
of Waste (A case study on the garbage of Qazvin)

ABSTRACT

Background & objective: In 1393, the daily average of waste produced in Qaz-
vin was 300 tons that Per capita waste generation is 680 grams per person per
day. To control these wastes, methods including composting, landfill and waste-
to-energy conversion should be applied. The most common method of convert-
ing waste to energy incineration is done in the power plant. According to the
World Bank, to build a waste incineration plant for burning waste without using
additional fuel. The calorific value must be at least 7 Mj/kg and not less than 6
Mj/kg.Also the weekly fluctuations should be less than 20%.

Materials & Methods: In this study the samples of mixed wastes were taken to
determine the quantitative and qualitative characteristics of the mixed wastes
for one year. The samples were collected during one year. (Saturday, Monday
and Thursday of each week) each time 5 samples were taken. To determine
the characteristics of the output waste from processing facilities. Analysis of
moisture, combustible materials and ash content, heating value were done ac-
cording to standard criteria.

Results: The results showed that the calorific value of Urban mixed waste of
Qazvin is 6.133 Mj / Kg. The percentage of moisture was 50.3%, the ash 30.1%
and the combustible materials 27. 9%.The calorific value wastes output of pro-
cessing facilities was 11.8 Mj / Kg.

Conclusion: The waste output of processing facilities is more adaptable with
Tanner pattern. Due to the high calorific value wastes output from processing
facilities and its low moisture content. The Refuse derived fuel facility should be
applied for waste management in Qazvin.

Keywords: Calorific value, Municipal Solid Waste, Tanner triangle, Qazvin.

) Citation: Jabari V, Safari A, Ranaei A. Measuring the Heating value of mu-
nicipal solid waste mixed with the output waste from processing facilities and
comparing the results with Tanner triangle for assessment of combustibility of
Waste (A case study on the garbage of Qazvin). Journal of Research in
Environmental Health.Winter 2015;1 (4) : 306-313.

Vahid Jabari

MSc  of  Environmental Health
Engineering, Municipal waste
management in Qazvin, Iran.

Alireza Safari
MSc of Agriculture, Municipal waste
management in Qazvin, Iran.

Alireza Ranaei

* MSc of Environmental Health
Engineering, Mashhad University of
Medical  Sciences.  (Corresponding
Author) ranaeial@mums.ac.ir

Received: 14 November 2015
Accepted: 26 January 2016



-
.
<

o Bl b bl (6568 b Sl Gl Ol e dmele / oL 5 )l

931899 Olumawli 3l (2955 Wilowns b Bolko (5yem A1y i)1yo i3yl Ol gao dmwlxio

(9939 yow AL 69 90 axdlian) 4l Adlyy (il yow (30331 Sdio b 2L dmslio g

ol >y

by e e Culilagy pwaige wi)l ulis )l
Ol a5 6ols i wilewy o e olosle 6525
solew Lol

Slowy e plosle g55laS wsyl sl
Ol e sl ed

«,dh‘J L"}J’

iils o Cuilag wiige i elid S

(st s ) e (S35 5l
ranaeial@mums.ac.ir

19K /0A/PP nilé',uééuu
1M9KE/11 /0% :ui':_;;g'égé:uti

oS
o0 S5 (2938 e 93 5 b M slge 5 ¥+ &gy e ygb VAT Lo s iban g die
s 2l 3 Blews 5L Ol jue .,\.:J,SA.ga;gjjlewlj”).s)ﬁ,mk;bl@f)f?k Of il u a8 ol
514 Al s 5 o9l CangaeS” Jold il slais, ol s T Jgol oo g
bl 239 gaplonl jom alls Slals o 55 65,3l 0 Sloany os Go9) (2 pTolane g a8 5 &
g 4355 09 s Il i ge g e Al ol 8wl pogas )3 Sler b paLE
2ls 7 Mifkg 5l S Gloy s 9 25b Y Mi/kg canmsbedlls ol (ol ool Jolas Lol
ALYl xS O (Kaes Sblugs uixen
b plasl )3 Wiges (2955 sed bglin Silowy 51 lanl dallbe ol plasl gz lagjbs, 5 dlss
Aot 105 a5 (0903 0 ) 0 9 Ald oy 9 Ay o) aw slazia (o Jgb ples )3) adiges
A 2958 s by Jasl ool 5l bglses Ay (A5 5 (o8 Sl 329 035 pasine gz adiges
Ol Bt sleml 5l ses Y5+ 5 a3ls p Dl Sl (79,5 dlonny Sl a9 0005 Sz S
ool s ol Gl Slgie prizmed 5 S 5 Gl B slse sk, LT 5 038 s
b plasl 3Ll slesbs,s
Mi/Kg Jslae 2958 e baline iloums ombs (ol,> i3l Olsae ols 0Lis anlllas ol gl Laazily
e 5 4 BLasl LB slge 9 ,anS s s, 9 404 /Y dolae cugh, Ols (uioxea (il 8/ V VY
VV/AMj/kg dsles 56 Gl 5 Sluswls 51 29 5 Sl ()], o))l b ks YY/4 9 ¥+ /)
20,5 Y /AR 9 FY/VOFA/FE s o b gy o Gl b slgs 2SOl jae 05,8 5,91 5
25,8 aglie b b Oxligw @bl Edie b Gu Joolo> bt . ad 6,8 o5l
03 W 4y 455 515 (5 paden rlhae 36 o8N L 515 1 Dl Sl (29 5 dilouasy (5 15 Azt
338 oleiiiy OF Cagh) Olpe 0352 0l 5 GBI Slansls Sl (29,5 Slowsy o> 23]
335 0olitl o Koy £95 5l g Ab) 2938 e Slowny o e g
958 A6 Edin o 5 0 Al (ol i)l lee Slg s

Blowns b byl 5,08 Alls (5> 025l Oliee dsmilone g 2lie, g G)lio 9 S)l olizwl €
Al sos90 andllan) b by Oxligw Sbi)l i b bt duslio 9 (o515 50 Slusls 5l (29,
FAV-Y. s (F) Varar uL'-.m.n) .éw ;«.;/,Le,;/.) 9 tolilad (0.19)5 g



el o 2S5 o bl ol il asbe dbs aS
A8 0 cole josas s Sl SL IS bl
LELY M/ s badls ol 01> 250) JBla 55
i bl s 2305 F Mj/kg 51 xS Sl zn
Gy s Dol QLS R REAPRWESTE S g ol
JS el (St 5 b3 o895 (b s (8 Do b se 4
Ol VAAY Jlo 5s Jlie olsze 4 550 o jen CSE L o35
Yoo b b LTimarpur i s w528 55w dbsolS
gl Vs g gdeo O/Y (OIS wlosu am b 555 03 o5
sALe e wanl 3O 6 psE 5hbe P 5 an bl ws S
5 oS sbdly sl Gl (VF) ws e cla U
53 sl of cle 5 el Sline 5588 K slased o
cle v dbs iS5 (WS GleS ol ek dbs S5
Lyl s (eoladl 5 slal bl Sl s Coner 5 D5l
ol Sladlae Cgr onlplin(V0) ol it s (slsm 5 O
N B\ PR ST VS RNV, S N S PR U LR e o
33 8 abon s 4 01 ol Gl 5 258 38 5
drm 55 b slin dbs o) 35 dmlone g it sla e
(V) sraie oS5 elaln G0l Ga50) aalone il widly
Ose s ) oz BT (VA 1Y) s (o5 oS 5
Az 5H(OVA) (Gl LB slse 5 28 ysb,
P P S-S B R R YW NP JEAg S ) N CCw L«-‘T
33 S pgay e (HHV) 5W6 01> 5005 T (LHV)
Al S 5 s ns e ushy ol GOl R0l 4l o
s e aals iS5 eilasS s T ans T e IS g
a5 O s s by (s 5ma s Sham a53 2550 3
ol a5 55 peenls St g sad il O IS 4 su
Soio) (V0) Sl LHV S5 HHY Sl > i) aieen
b3 ol o 03 S el 3530 Ol Oles by )~

Sl B30l 3 s dls b Car cnlaly 358 a5

1. lower Heating Value
2. Higher Heating Value

Ao ddo
Fa o« Drlee i ed Wb S Comer RS
slye o3y oolie adyi el Gopmn Sole ks 5 (gsliacil
YAY Jle s (1)) ol ont oler slosyiS o ord 3
b Al ol 5 Ged Wl sl o5 3lkes V/Y spus s
o5 leben Y/¥ @ YoT0 Sl s 3y ol gy g lls 5 oo
3 hee Sens e w15 slse L5 Ol adss (V)
5 Sopde JSte il 03,8 sl LoppaS ol 6l mihg
V) by 6k s5ed 55 Olnl 53 et askileny sl &>
53,8 sonddst ed 25 slga o3 Jlim O &lisy olal o (F
Wl adss 2ol bold wlony Cupie ()
3Ll GlaensS welsl s & el 3L 5 same sslind
3525 b o5 o8 5 (550 @ Wlewy iaisile SanssS
e 5 BBzl ool solie ol (e 2305 Slgennls
oy tils VU Sl Sl 2l oS 225l St )
5 0y 4y Al s Lo i My el
Sy 53 (F) Sl b S SL5 s Sy wans sleisl s )
Sl s g, 0 AUy Lus by cpsdslaze Ls glaygis
3 Gt bl bl sde 528 WA Jassd el S5m Al
ol @ & b hoed Gl > b5 o5 05elen O
VW sterer SOl 6530 5l Ohae o) Wisd so 5ol
(B) 25 meal by i ko W a8 65,50 5 5 peln
> a5 LB el dex Sl oLl oobs s 4l
sl a5 als (V) 3 @bl (wess 0=V ) b
o8 Gl g e Gas s 4 5L RS L(A) SIS
B2 oSS olse 4 s by Slal pacad by Je
ool ads Sbles 5 dbs oS 5 asle 531050 & b
Pl ol ar Cond s 5 (Jama Coy 5 O iecdl s 501~
i Dogo 53 sh P paaiie G5, 057y 5 (5oladd]
(A) 25wl ol CuSE b3 Dlesdse opl 4 25
3 S Sloyar 5l 2T 5o dbs 8,0 Hb Ll

-
>

VWA i3 slez 5ot sl 593/ dagme bl 53 ns 3y alibad



-
.
D

e Bl b bslien (5 08 AU ol 200 0l dalons / G1Kes 5 55k

5 e gy g bt S de sy i e (JLSS b
JGsl ool 5l Lls, dsad dod 00,5 4ugs (6503 O LU o
O.“a\ LG LSL(”“\';L"""‘*? rLoS S g0 Q.:‘ Gl3ys wgas J:u
Gﬁ"“‘” dibois J;u U‘i\ 03 e b}.fau.eas\b JLE:;\ °K:‘“i‘
aisal g9y 52 Lsg'\'blf asle 64.:13‘ Lifs 350 51 a8 syl 3329
SG ke Jsaz 53 a5 e A3 slge S5 S oa5eS sl
UJL" 5 s> J.EL...,..; (s~ S g el sl B
(6ot oy (l3,s Gsad b Olojan jskay 4503V (3ls
b.)LAT 9 @‘J)g Ggad 0 keS| u:'J"’J:’ gy (sZ9> .,UlA«.u" )\
(-L;d\ AY-OYYY ASTM D sylulenl bl o bagad g5l
Lo i 3l e b hpl e iy opl bl 5288
.)‘Ji“-u-l“.\.u LESE V0 6""" BE cele Y s “ szl'“":.’“l’ dﬁ}‘.f:
u.:sj_f OB 3l e e S gmme Gl asls L5 sla o
ROV L S0 Cele K G w )L.ia.bt.... > VY gles s
dUs a5 e i oy by ol i) dele (YY)
53 o3 3zl b (YY) 2 o &) gsime
S e bzl 3 o e Jlas Gl 5 a5l SPSS
cla.., 55 (95 5SS oplad Jgum) sl (gl g Wloany calizee
e b st alnn pslin e 5508 (y9a3] /00 (gl siae

3,5 delio 36 L5 gailpe L3

laacdly

S5 bslze by ol Bl Bl obee s olad el
Cashy olime sepan 2L P/ WY Mj/Kg Jslan oossd
Yo /Y s 0 Glzsd W slya s oSl s 04 /Y Uskas
S bl s s 31 ol el at anlons TV/A
sled K& s Cunl sad sls olas SO siled Jgus 53 (ugsd
JU oSl Jlel Wl pacciaphy Consy dslia 3 ¥
ol s A i b b et bylins

I s 005 cp i 5l (S (10)35 8 (mnslizal ol
53 b5 Sl gl o S sloies sl
gt Elto cpl szl S b5l e 5 g Al 585 1
BB slge aos 5 muSL as s (osh ) ol sazes plis
(Vo) il b e 055 s G2
alas (ol b 0la) 380 055 0o o8 Olial.
YO 5 o FA LLLas Cundpe 55 mse 20 5LS VOAYY
YV nY0 s B2 sk 4ids0r 54,500 b aids
Lt S8 505 15 JUd e s §O 5 ey V8 b aids
A Comex ws 0ldd 1) 0l al 03 o 4 Camle S
YVS Ve oS osy i OF VAV Usbeo \¥8+ Jlu 5 cpssd
St o 0 5o opl Comar w28l 05 B YPENY 550 i
b A Carar S (g 5b 4 bl el 51 s s
e ran 4 (YV) VYR UL s L 0F - VAV £ 1 TF0 UL

8l il 3 Il s St s e ol s 15 5l e g

0298 Oliwl Cupmbgo i) JSB

olasle sage 5 8 53 b slhwleny Conue

Cg an)os U'l‘ .,\.&boaouﬂjjs (_;J\bjg,i .,\SL@..«:; Co e
dby ool i) Ol 9 @35 & ey hoS s
of aslio 5 o35 s il o 51 gabs wlews 5 bslia
el a8y D50 58 bl ol Sl Sl

SLRIY
e 3 Wl lga o5 Yoo Wiligy Sl ok 4 WAV JL s
3900 S8 e gl & ('; A OT Sl & 33,5 sardss 3
Gsa¥Pe slaas gred bsks Wl Sl andlas o) bl



02908 s bglo dbj S 9 (05 Olwoguas 1) Jga=

S syl duo s3] Cugb)y duoyd | Sl doys | Bl (BB slgs duoys | MJ/KE (65551 slgie
IT Slows AV FY/A VAN \F \/
lgio o 1215 /A /YEA - /YYE ¥/o \/Y
Sz /4 /A -/\0f ¥/A V/4
Sl guasio Y/4 -/¥4 /¥ Y/¥ -/0A
S \/4 /YA - /0\ V/4 E2N
e -/4 -/+4 Y/0A \/Y Y
Ny \/4 \/\F Y/AY /A als
s ¥/Y /55 V/4F /+-¥
ol ol v/f /-FA V/AA /-4
sl e olls /Y -/ 00 Y/AY /v
o i 0 /¥ /Y A
& Voo 0-/r44 ¥o/ANA Yv/4 g/\TY
5530 VW/AMI/kg Jsles 3505 Slls 51 Jols 4l £ oy

& Zosby 5 3l LB slge Sl e izes s S
s SS oslul as s Yo /AL 5 FA/YOSY/FF s s
Gl Sl 5l (a3 dbs Candy myn 5l ol
Lol ol ol st sl oLt ¥ ol Jsar s dL

el ot ool L Y oyl IS s S s pes

7 Cugb,

% Moistare (W)

% Combastble €}

7 &l el JoB olgo

AU j Glaml BB 3lge 5 S icush ) Ol o dunlio I JSi
PU bl edie b ol g b3l o295

% Combusbie C}

7 Jlasisl Jl6 olge

U Gzl B dlge 5 S acugh) Ol e dunlio ¥ JS5
AU il Edio b 2958 e bsliro

Gl e Loy T sln s 3l Olagls

Wb agilelax A mm e 3lil b ol s bu g
Wl golge 5 sad lr oK buy ol O3l umes
s s3lelar by al 2 ol Ll 5 iS5 PET
SoansS Jald iy Bl (e (2 W3 8 0SS
Ol 3ozl ST slsn 5350 b5 a0l 5 S5
Ol 2818 3l el 55l et 53 T s 51 VL

Sl Gl ssedbs ol gm0 Gttt g usb)

ﬂ
-

VWA Ol polez ol oJisl 5555/ Jame Cuilags 55 by 3 aslida



=

....,\.'»La....;lgbjbuéﬂ.&dla)‘gj)lfh;.blg)\kﬁwbu/le—(a.hjdjl,e

13 Oluwli jl (29,5 dUj S 9 o5 Oluoguas ¥ Jga>

S szl duoyd | Cugb)y duoyd | S oy | Glusl (b6 slge oy | MJ/KE (65,551 (slgixe
IT Slows /¢ V/vy Y/sY \/4¥ /0
lysa 5 2l /0 ¥ /A4 ¥/-4 V¥

Sy /) SAYY /YE ¥/vY \/5Y
Ol gunin Yv/Y Y/0Y -/5 \WAY F/YY

Sexwd /A /oYY Y/vY §/Y Y/v4

e v/4 /YN Y/0A 0 \/YY

N /4 Y/ Yy 5 S /YY

i /Y RS \/4f /e
sl ol Y/\ /-1 A4 /¥

sl e ol v/4 -/+0) Y/\Y -/ oY
o i 5/4 - /TY /vy Yiins
& Ve -/AQ¥ Yo/fs FY/FQ V/A

Casbhy YU lsmmadasss 7= %) ALy oS5 s sk
B BYe) s s sbs 3l (o2 slse Olimadasss 00 BT ) WL
AS W A ) Al ol > i) oled 5 5 (s
il CamgzaS ) 4 S Gism Al (05545 5 S
(TY Y9 )ed 45,5 13 slizad 550 28 (silpems 2 5
eras 5 ol 8es 5 Hongtao Wang aallles s cizen
ien ez 935S Sl 5 o Sppne s by Sk s
ol b Gl 9 2T Jalae S8 Son et by Sosb,
(YA) 2 dslons ,:55LS 5 U5 LS PV olas U
o9 55 Gles s WLT. Tsai aslas ;5 cuesn
Ol b pailsm S5 ol 1y s slg 550 51 eolizal
2 A S VAT bolse dbs 550> 255l Yee e Jlo s
ol o3 V) 50V 5 2S5 Cushy 5 0 LS
BB sl Ol 5 4 B ed W15 sl ool ad
5 woys 00 /Feamys TYV/4 2S5 Cusb, ol oG]
SIS SR JVER U RUNPUSRVE N P S ITA R
by S ol b dblis Cgz oplplonail o gslening 55050

wld U sgd 6l Sam by S 3 5, ¥ O & b

by o8, s b ol bgm )Ll 2ty &5 jshiles
A5 omb (Dl sl 4 Blol S 4 5L e e
g 3 09 ey U5 0 St Ll s el
2033 00 golun 5 S o Zughy oliee S 235m 50532
5 ot 3Lt LU slge 5 wop?s (Gle 5 528 2 S
5 il sien dame aalllas s (Y0)asl aops YO (gslas
calides slaslin bsl ogas 53 YO s olSes
A5 omb b i) ol Ol 03 (e Wley Zopie
wile (Y1) w5 analons O/YAY Mj/kg Uolre ol e
He prtege 5l gy Jo s slysiS glayed 5l (Gl
Qb Ol 2058 Sed bslie by (Dl 3l os ol
ol o YU Cughy 5 et o) wlewy oS5 s JT AU
53 I sl SSls sl olas ohles 5 wisiens aslllas s
5 G5 s Ola opl wiboe YY/F 0Ll (e aals s
Mufeed aadllos ;3 cpizead (YO)Lil oo auoys FA/Y (o33
33 Wloy Co e adllls josa> 55 oL Kas 5 Sharholy

slga 35y Cle 6 558 pl 3 ead jamin w4528 slba,ed



sl b o )5 O 350> wie wle dx o5 J& s 6L¢an.f.5

by 5iS wle wbl anw s by siS 3 S Jb sl ST
5 T slge aoysF LU LG Wby oS 5 asys 00 UK
(YJ’)C‘.N\ :‘jAJiL.»JAL:: MJJ\?

JPRPER

529 029 Gred DIl (S 5 oS Sliosad G i L
s 8l laals 3] 235 Sy o 3 ol ol
wadas LS (gt Silhe 6 L3l die b S (0Sny)
Gy o3 B Yor 9992) a5 e dlip) Slowg 2 G 255 L
3Gy ozl 5 g dls oytans 55 4335 o Olye @
Ll o SS Copn 0 5l gl oSon, 5l Jols (s3]
G ol b st eizmed 5 2Sb gatezys LB (ool
CslS (el gawilanny 85 31 2L aimecin glaas s
o bl 51 3,1 a5 ez 5,Sam, 58,5 i 35 a5
RO G I WA I it

EIESEC) S
Sloay Cupmae plajle plulis)S 5 Copae 51 0L s
ezl | (oes JS andles ol rbu\ 28 a3 (Glayed

.5)..’;6»63\3 BRY)

References:

1. Henry RK, Yongsheng Z, Jun D. Municipal solid waste
management challenges in developing countries—Kenyan
case study. Waste management. 2006;26(1):92-100.

2.  Hoornweg D, Bhada-Tata P. What a waste: a global review
of solid waste management. 2012.

3. Mohammadi A, Ebrahimi A, Amin MM. Feasibility energy
recovery potential of municipal solid waste in Northwest
of Iran. International Journal of Environmental Health
Engineering. 2012;1(1):14.

4. Touraj N. Evaluating Citizen Attitudes and Participation
in Solid Waste Management in Tehran, Iran. Journal of
Environmental Health. 2008:1-8.

5. Babaei AA, Alavi N, Goudarzi G, Teymouri P, Ahmadi K,
Rafiee M. Household recycling knowledge, attitudes and
practices towards solid waste management. Resources,
Conservation and Recycling. 2015;102:94-100.

e do s 00 51 S Cushy ol 4 5355 s W
sl s dbs ol il ze Sl o5 5leusS s e
W coshy b gbadls b gy cnl il Jolize Gl 2

sl Cwd 5 bl s wib el SOl JEa)l s

9355opll 05 (lsm dhmy 4 b pud Sas Jos oS
w5 ol iyl b Gl Jes o g Cand o
255595 S sl by jadl 5 s

Ol 5l 9,5 slse i jamin Olalas 3 e
alee osb) (a8 2 K15 slse boanglia s 25l
(aops Yo /A ) sin sl ol 0l se (501 (1mys 0/ F
2l i35 o slans s ST slse pad las of cde S
by ol iy ol Ol pas e cle 4 rines
ol b slse 5 6ob3 oliee (s (3lulas 5 e
Ol 53506V s ol 2ol g ead T b 5l el
31 e s Y/ 51 et b e wlawy ol LG sl 5o
Yo /NN 5 28  lime s ams FY/FA ¢ bowslewy i3ls
RGO IRVIRITWINNS YAVA ¢ JPRRWIN

bl o pae sl Fse sl S @350 ¢ by bas
dbj S 5 oS Sloyas 5l T (Yol 4
s b3 L 55 sl eslinal bl Cur 43S o ege
05 Sl 3 5pd cilize slay 528 3 by S 5 la e

6. UdomsriS, Martin AR, Fransson TH. Economic assessment
and energy model scenarios of municipal solid waste
incineration and gas turbine hybrid dual-fueled cycles in
Thailand. Waste Management. 2010;30(7):1414-22.

7.  Komilis D, Kissas K, Symeonidis A. Effect of organic matter
and moisture on the calorific value of solid wastes: An
update of the Tanner diagram. Waste management.
2014;34(2):249-55.

8. Saikia N, Kato S, Kojima T. Production of cement clinkers
from municipal solid waste incineration (MSWI) fly ash.
Waste Management. 2007;27(9):1178-89.

9.  EbrahimiA, Amin MM, Bina B, Mokhtari M, Alaghebandan
HR, Samaei MR, et al. Prediction of the energy content
of the municipal solid waste. International Journal of
Environmental Health Engineering. 2012;1(1):45.

10. Zhang DQ, Tan SK, Gersberg RM. Municipal solid

Yy

VWA i3 slez 5ot sl 593/ dagme bl 53 ns 3y alibad



=
4

e Bl b bglie (5,0 by Sl il ol e dmlona / 01Kes 5 5oL

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

waste management in China: status, problems and
challenges. Journal of Environmental Management.
2010;91(8):1623-33.

Weitz KA, Thorneloe SA, Nishtala SR, Yarkosky S, Zannes
M. The impact of municipal solid waste management
on greenhouse gas emissions in the United States.
Journal of the Air & Waste Management Association.
2002;52(9):1000-11.

Barducci G, editor Gasification of wastes and refuse-
derived fuel: leading edge technology for energy and
the environment. Proceedings of Energy from Biomass
Contractors Meeting, Florence, Italy; 1990.

Barducci G. The RDF gasifier of florentine area (Greve
in Chianti Italy). The first Italian-Brazilian symposiumon
Sanitary and Environmental Engineering. 1992.

Sharholy M, Ahmad K, Mahmood G, Trivedi R. Municipal
solid waste management in Indian cities—A review. Waste
management. 2008;28(2):459-67.

Komilis D, Evangelou A, Giannakis G, Lymperis C.
Revisiting the elemental composition and the calorific
value of the organic fraction of municipal solid wastes.
Waste management. 2012;32(3):372-81.

Liu J-I, Paode RD, Holsen TM. Modeling the energy
content of municipal solid waste using multiple regression
analysis. Journal of the Air & Waste Management
Association. 1996;46(7):650-6.

Abu-Qudais Md, Abu-Qdais HA. Energy content of
municipal solid waste in Jordan and its potential
utilization. Energy conversion and management.
2000;41(9):983-91.

Khan MA, Abu-Ghararah ZH. New approach for estimating
energy content of municipal solid waste. Journal of
Environmental Engineering. 1991;117(3):376-80.
Kathiravale S, Yunus MNM, Sopian K, Samsuddin A,
Rahman R. Modeling the heating value of Municipal Solid
Waste. Fuel. 2003;82(9):1119-25.
Tanner R. Die  Entwicklung Roll

der Von

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Millverbrennungsanlagen. Schweizerische Bauzeitung.
1965;16.

Pakpour AH, Zeidi IM, Emamjomeh MM, Asefzadeh
S, Pearson H. Household waste behaviours among
a community sample in Iran: An application of the
theory of planned behaviour. Waste management.
2014;34(6):980-6.

Gidarakos E, Havas G, Ntzamilis P. Municipal solid waste
composition determination supporting the integrated
solid waste management system in the island of Crete.
Waste management. 2006;26(6):668-79.

Kreith F, Tchobanoglous G. Handbook of solid waste
management: McGraw-Hill New York, NY; 1994.
Rajaeifar MA, Tabatabaei M, Ghanavati H, Khoshnevisan
B, Rafiee S. Comparative life cycle assessment of
different municipal solid waste management scenarios
in Iran. Renewable and Sustainable Energy Reviews.
2015;51:886-98.

Hassanvand M, Nabizadeh R, Heidari M. Municipal solid
waste analysis in Iran. ijhe. 2008; 1 (1) :9-18

Bundela P, Gautam S, Pandey A, Awasthi M, Sarsaiya S.
Municipal solid waste management in Indian cities—A
review. International journal of environmental sciences.
2010;1(4):591-606.

Unnikrishnan S, Singh A. Energy recovery in solid waste
management through CDM in India and other countries.
Resources, Conservation and Recycling. 2010;54(10):630-
40.

Wang H, Nie Y. Municipal solid waste characteristics
and management in China. Journal of the Air & Waste
Management Association. 2001;51(2):250-63.

Yap H, Nixon J. A multi-criteria analysis of options for
energy recovery from municipal solid waste in India and
the UK. Waste Management. 2015.

Futures R. Municipal Waste Composition: Review of
Municipal Waste Component Analysis. Department for
environment food and rural affairs, London, UK. 2009.



