~8390 dxllae 1103 Sraliel Wi 53 (B a0 (S5l 9 (o ) SgTB b3
Olpl (O 5 pyw) oS yo
| sy Aave
v ra.).a.c LoD g | gannond
Yeiwgd Jole bl

23S
) ) L Y TR
Al sady anle S e o sleos Yl g (g581 )] VEeo/NNY

Canm] (6> ot ¥T Ll 5 (5551 Gy inlS” sl lSal, (sl -
Ry &,

L lasye Jloonl sl 5 o b jl cblis Coonl ol o VE<V/AY

il ol ol Lo 4 8Me [al58l el Gpas g iy Y ga e

Oliee Coxivo 150 53 Ll (et 1 (S0 el oMol o Uwiﬁ

CSyb 3 i laald 6 adg o b Jiegh | (Spa s 555 (S plleS

LPET (lacgylay 5 (glaied (slacsylay (350 95 ) 1) (5,5 p e e
SiAl ey

o 2 shme Conns S g (651 by s 5l cilles sl S
wldg Adgi 1D (63959 (6551 JS S ol L adllas (ol gkt .cawles S
VYV-AVAL PET 558 alis o 45 5 Jg5&Ke YISV /AR gl I8
Sy L PET I35 alig 4 coms gladnd H555 alig el g5l
Sloslawl a8 aad o L (ol S o W gy (Jasre S
21 ¥1 lje a3 515058 sla (Saaig M5 sl PET (sl s ko
Orzzad blioe gladiad b (il Sl e ae Connj sl
Oy g 4 barye (35 Gogose 9 I8l e Gl Cn Uk
Ll (65)9S B o iy Ll (55)9S B Slobow o 3 (oln
Y0 V5 wlole ol el o padli ol e oS g pgbay o oslizl

Sl

[ Downloaded from necjournals.ir on 2026-02-24 ]

Ol @ Ol oKl o solio 5 £ipplitS i sipghitS (51518 5 rtige 0ASED 105 pliS slopile pwdige 095 cale Cin pudic !
m.sharifi@ut.ac.ir( fstus stiuwsi)

! @S ot oS ol oo g 5iygliS g singlilS (5915 5 suoditpe oA o ippliS sloile untigo 09 (6150 o
sh.soodmand@ut.ac.ir

& bt ol sl rlio 5 il ey gl ()3l 5 ookige 24K s jppliS (Slopndle (ki 095 iyl purled) 7 4l il
adeldost@ut.ac.ir ;/./


mailto:sh.soodmand@ut.ac.ir
mailto:adeldost@ut.ac.ir
http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

-

dodo .Y

docty 5 (olaidl cdrwgi 3 4o g8 P iy calisie gla jisw ) Cariio @ My Caw 4y dLESS (gl )8 b duslde 1D 05 5]
P Bpas cYE 5l clodyn 5 cab wile  Swj cladais plod ) gmio myw Ad ) gblie 4 ST | ouds plogl oyl il 0,
ool s 4 Lol dgud (o0 049D b)) Syld L;Q}?J’b sbcd i g poed g J.a;QJ‘p loailobu (690 4o Dguba ¢y yiaw 3
Ol5ls) Cosl 0l dresgs e )3 pulul S il cage (o3laill — slonl (S5 laulyd 5 caglaze b LLI)I > ola)lid
@ byrye o0bj as b) lgn g O s (65,0 slo i ialisl o anb wlio Julis Jols o jills ool 51 Sy (V)R o)y K
9 5y e SIS0 g () 95 bl 4 e 4 Ol g e dad ) o )5 L] ccaw! (S ol Lsl
9 u.cl.o.ol cu_'..xuo dl.mu“ou (_5‘); caels o d‘o).ki:l L;,Lmu)l)i; uu..> S99 ;U»Lw | Oy W) l)L;o Caw | 005 uL.M H S
Cato iy (VOA TS o 555 516) sl 03,5 wal )3 Jlul glamels sbol cas o JSite IS G lgieds (Jgd Cpuizmon
2 L o Lol Jolse 51 S lgieds 08 (i85 Sl Caowy 4 g jlub dawgl 4 s cps 30 Gl i calds (glial (s
5 o lo bl eoplply Can ] o lo 1 Bua G (ghyld 35 g jlasme oy JKS 1 K00 5 lie Julds )5 aSl (gola 8l drw o5
Jole olgieds ol CBrn o g adei ¢ plyp 09Me ccuw | p5Y 25350 WY g 200 Dguts b 5 e sl Sl (ol Wadlse ol 51 Jolaio
2l S amacin o5 glaosi V1 5 531 byl )b gkt § 5 o (JBg o> Juid | ol Bl e sl i st 5
J5 cpl (WA adllyg g (213) b b e el gyl lmoan VT Hli 5l g (6550l G o LialS claSaly cail) sl oados
S e el 65l as 3l i gealaiw] (R0 (sow 3l Abl o CBolare (g5l B pan Cupie Chow 4 laie (6l Clddod
4S50S o el (ol Bl 4 olre |y ixiio g (Fgd slalejlos (] 51 (3l Sllas g By me (g5l w0yl
(LCA) wls a5 > oLyl gy A Jlws bilgl 51 bl e )3 080 Gow JolS" (g)lul Cnw @ 1) i jlae colpdyd
L oS Cusl a.&.&)c)hn 65)5[,.&5 5 smwo Mo gladilole Jaeuns; 2,Slas Judod 9 (g5l prewad Cpa diodgw d)l)’.gl O\Q;ca\.g
Canl ,S3 4 p3Y 0,5 oy 0 Jgamme S (Su5 a5 pliyw 0 1) e ogdll sladoly 5 Josrocuw j sldais o S5;
Cusl B9y (S0) &2 2bj)l 255 50 518 () 3)90 Jgaze Bpae Gloj U s (o I (aeecinj sbadls (o) p o
Slgo 5 553 A Lo g gl Ld ook 5l cllad b 4] 8 s xe S 0y ) Jo b o sl (1l 5 ol WS jglaton,
.L.]y P u.]a.ogopw) Ja)])_w dgupe d]ﬁ LQM)B L_S"L))] 9 Ja»?bo 9 UT ul:ul_ac u‘).ut' O sDJ_mJ.J93 ..\3‘) 9 b)L&.Lu‘J)y

(Simonetal. Y1) Joaxe
(;PET) UYL.‘))J UJ“"IA_S'L' 9 (GIaSS) d‘dem dLdeL»y J«Jy Cxuo ‘ULQ) Lbe)ﬁ"“S )AL.» 9 u])Jl Bl D.L.ufl?ul ‘_ngua»))g d».‘o »

dLﬁc«f)LLé 5 u.]a&uw..u) LngoJéﬁ\J] )L,;‘.C:JI 9 ‘_5}’)3] ULP u.gb')‘)l 9 L)y oS ‘Mbun u‘*"’ O.{‘ 2O ple )L_w; @L_.o 41&?}]

. Van Tran et al.

. BuyUkdzkan et al.

. Alkaya & Demirer Y+Ve

. Soodmand-Moghaddam et al.
. Rashidi et al.

. Poly Ethylene Terephthalate

~A O ~ 4 « -


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

Ol Blase Slezgi ol 3] (slaand o (VY hlSan g geteel) dsy o i 4 gy90—2 50l o & bonye )y
ity LIl 1 assl, il glaosn¥T Linls cloalel s alis s gl doniyd 45 o3g; g § SB ol (sloossy Y
K55 ik S g lated oyl g5dscend Grman 5 g bohd slaile g5 5 Cund & bgpe baes gjloalsy
9 503w Yoy (oo ; Jluns a4y bao Clogi Ll 80l 39 50t PET bpums b Bgyls )3 ald g (giidtns 9 B e b
(8L 5L dlge 3l edlal cpolie 5 J8las oaliwl Jolis a5 mlie Jll o e dlas 5l (VVF & o, 1Sen g oy gou) L Sodumn
gle jl o b (555 jl ol T g5l Bpa o (2alS @Blg)d (WAY (o )lS0t 9 £ M) 355 (o0 Con yjlaes I clablre 5 Cluls
SaS o Ko (65l 4 45 sitan (63)l90 ales | lnoa YT S g dlge b3l g s o3l wlge ;I aigy odlitul plssiss
2 S5 spadls bl ese; 58 alde Mg )5 (G5l (Bras slodl ISy wrew Glise adlllae cnl 3 g0l jl4S (0
B2 i)l 2%y L alis Mg (Saj as I 50 et slaadld (gl Bpas Cupte jslaien alls adg 4B
23,50 syt Sl  PET iy a5 51 (U lamoiny 5 (sloosiy¥1 185 g (65,1 Bpas (300 dunlie 5 (S5

b wey9lge .V

4> YA L addd Yo g an 2 Y8 sLdlss (codgizme ;3 ¢Sy opl Cuwl odds pbsl 5,5 pioj S pb 13 WWAF Jlu ;0 (iagh oy
(VIS5 ) o Toads @ly guon )5 sledllchias | (Byd a8 VY 5 ax)> OF U akdd OV g >0 OF oldlae Job o Jlod adds Ag
3 adllae jlisyge leMbl (gyglaos (sly bb (5pglaan I35 ls g5 adgs GBS 5105k )b 5l s cnl 5 jlidyge leMb
SleMbl ¢yglaer closbyy cnyinte S| S g o dgle cdaliio ¢ ale (slacled g, slanl j1ad oolito |l cla b,
Soals S )5 jea> Bl ) g an] 8 plnl ogd g 95 S5 g B (95 ealiio alexl Lidyg0 M kS | o3y,

A5 6yglren agr anl)E maitas oaalie o alig Mg

Al 2 B8 b yed oldlie cuxdge -V b

1335 byl adgi wilolw p3 (G551 B2 9 Mg Wl 3
TS b 5 oy S gl g pnilo e Slasil (59508 J) 2539 e (cladnd 15 4L g5 055 53 0olistuld, o (slmodles
9 Sy S Satyw adind jla) (Sladied o)l it Slos (ST dpw ] edpnSled ()8 (o)las) Gl 0dd abias
3B ity S el g Loy Lo o Sl (94w 3l W35 yle PET 1058 anlis o ados )3 ol 1350 (slaosles cpizmads . 59 Jo
oz 2 e s yoo PET (g k) PET (g ks oair Slosia ((Sygs gl cauS1isd (08" dfojlas) etz ondipinas o (S ol
Gulps jl osilin 5 bosles Jolae (5531 (liem o sl 48 Lo S5 L5 98 Jols o3k S5 B)bo 51 Jaig Jo 9 (gbinditns

Y. Amienyo et al.
Y. Simon et al.


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

Cyd ) 035 alig als el 2359 celoosles Jolae (25,1 eyl wiloss )Y Jgds 5 & s odlisl Sy ym by ,blize (g5

Einput = Iconsumption X ecinput

el Cawd 4 ) daly b o3l o oy (50 s bl 51K o Bpae i

()

9 u.u‘.‘o )‘5 ‘qu.mJ'l 69)g ) uﬁ,.a.o o.)l.ee' UI)"‘A Iconsumption ‘J?)Li" o > 5 u.é).\a.ﬁ d‘.ﬁo.}l.@é J.)‘.:m d)).)‘ Einput UT ).) 45

ML@ ..\>‘9 2 J9)Ko o> o.)Lg} d))J Lﬁlﬁ“?‘" €Cinput .\>‘9 9 u] ..\>‘5 o> (°):‘.-‘:’

(YA S hlan o o) 355 aldgs g5 (255 5 399 555! sloj)len =) Jgi

(415 3 J93%e) 5551 j)len sl slobo (29,3 9 las39)9
Vg Celw ,8 sl (g5
SYIV AR gl g o pilo
VVAY Celw Slgels Ay 2SI
¥4/ xSo e b 5
\DIvS b ol S
o[ ) oldduina; il
Zal PSS (o)bas) ol
s P okS SnSled0)S
s Py oS Shsdap!
Y/¥- PSS e Slg i
WY PS5k Sladed gk
Y¥/o AR PET (s
A PSS RS
FIN - FogkS > (5 JBg e
N¥A I 2 auligs

JO3E 4lhgi wdgi 58 (5551 Bl ey (Samlbw

Gl Sl b oL b cpl jleolar wl bbb o (655! sl jad Ly (5] Juloo J.»)])B 2 lolul oy iene 5 (S

ool |y Caio g 65)9liS 50 (655l Candg jl gals cS L Kl &8 ajas i opl 5l (mbm ] oo ool calisee (cladilol

Soslswl b ey ay lyas s ol il oo (65501 Gl o338 g 0329 (551 ¢ (65531 x50 ¢ 855 S Jold 59l o0

m

ER — out

Ein
EP = X
Ein

Y.Mohseni et al.
Y. Feyzbakhsh & Alizadeh,

(Y Joslpde g i50 (ad) sl o cand B ¥ ¥ (Y (cladlslee

(v)


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

SE = —in (¥)
NEG = Eout - Ein (a)
9 (d))’] u.wu) ER .aib 0 (kg.L") Jya.%o )/Slo.c Y (M\].L'\) $39)9 L;j)ﬂ Ein ‘(MJ.L") w9 d}');'l Eout ‘Oi NS
MJ.L" > (LS))’I ol dobj}é‘) NEG 9 M.].kg" > ("}.’.9 d))") SE ‘kg.MJ" > (d));l LS)9°)QH.) EP «w

O

SN 4 b))

SYjas > bl erdalg Jeaste Ly by o (Jleisl ol g Jaotecn; cblis Caedl (gdine))d dbbarwgs 98 5l (S
draloye il Jya e S (Sj aS 2 pulyw 0 1) arecansj ogill Gl gl 5 asmecin ) ladix ((S8j 4 2 o))l el
(S8 byl adlles 13 5,8 ey 3 ol @8 B cdbil s Sllas L wdlitnl g Job 45 pB o3l 359l c s
alllas pl 53 (VN en g Josle) il S5l 500 35 bl g 398 Cp8 2odgt b (S5 4 S b))
e Sl Glise (i 9 s pslaieds GBS pies &8 1 3 405 alidgl ags (dawxelinnn ) (oyp = 5l Sl )l Slaal
L;L:ao.x;,{YT O])'.:.n A s lB0 —Y .PET5 ledu.u..u.a) )b)‘lf s Py AJy P Ls‘a.».’?bow,i) él.\ bla L:.’.L“’ L 9 s Py J.Jy Lsk“-"‘-“-“"“’)
PET L (lains )i alie 0)g  Jaococun

Jloy osliw g 03l 4 bgspe (slmodls ()] )3 a5 Canl @y K 13,5 ol (63,8 doly G Ayl slaciun I (S il 55k
(VeX e Fohen 5 olda) 2 b 65 0jul LB 5 358 oy 295 9 2l (63,5 sy culple (o2 by porde ) Wi L osd
2 (¥) 5 s 3l olo) 2 (V) o a5l ols] 32 (V) Joli (o) ¥ gase (b)) (sl glisie (93,5, a5y 4w o Kimgy
03 S 38 (63)5)5 d3ly (lgisds p 2 (2liE @lio g (555liS 0jo> > Clalllas 15155 Wiled S dledity sl o3le g (el
Slesds 058 a4liy adg gl Veor calllas (pl )3 .l 48,51,8 ool wldyge adlllas (pl 13 (63,55 asls g5 ol gy 0plsl o)l
T S cadllan aiely g Bua iy yxi A plool 00 S5 (60,8, slansly ulwl panlw Jdoo g b Gl (63,58 aslg
Sz dal Jloo (gl loodls (gyglaan A8 o pal3 (Sj 452 b)) 2 (S5 48 dalw dloje (2l ) Slosde
Cdpley 3 (sobo Blo yine (slo0dld & plitiod D9 o0 Cguine (Slou Jole S 0)lgen (S5 482 b)) Boge sl 2 (S5
258 ol o 5550 550 93 10 jLidyge (slaosld Al o pl )3 sl Gl Cupde 3 (S5 a5 s 0bjyl 5l eslawl g
i p9d (i3 5 9 9,5 0 118 il 3,50 0518 4l g3 A5 ) (65l 5 0lge Bas Sl L lametiun ) gl 3l i
il s delxo (gl 33,5 o Jelo (008 g (a5 cttenn yiSU1) (51 g dlgo 25 31 (bl oot (slaa
S sloolSgy 5l (s At iS5 el S18) loodles Bymn 51 (il (8108 5| )5) edimo e amacn; sloosiyY]
5 235 Mg (il 0956 o)l 58> SleMbl &y i wd pae s 4 (008 5 Sliaad g e dile w0 )lg S5 dlge b
(YoVe S ohlon 5 5pm) conl ondodlitul YeognleST ooly oL 13 39590 (slaodly jl (55,3l 5 dlge S35 Jo

Sz anlw) (S6j & bl Sl plow ()bl 5o S6j 42 bl el e adlllas Cgzle g aisls 5 Ban iy
L 555 b anlo Jolyo | o b ol 5 o ol S xe ol 1]y SMB (555 45 anlo (5] 5 555

V. Maciel et al.

Y. Hélias et al.

Y. Ecoinvent database
¢ Peir6 et al.


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

Uiy 5l jWayse SleMbl &y sliwd jolaieds dslllas ) 13 .33)5 pands cdalllas dlold g Bl Hillao LU (S5 48 o dalaw obj)
Sledy o3 ol ool g o (YeoF Fonl) 15,5 plsl Vg plowas ,l38le 5 5l ool b odls Juloxigdy jo5 ¢ A edlis] CMLY baseline
il ) &Y lals Sl el ety shiple s BS1 ety i (sl Joalty « i i 5 Jol
M 5 olend 68 ygmw 1w ST il 9 S Cangoms ol slac] Cusgonms ¢ daw ol Casgoms diluni] Cuogoms
85 58 oy pdy90 PET 5 sladed )5 aliy

S g s g

PET 9 (Sldind 51851 4liei agi 10 (S yao (Slaodle il 4 (63959 WSS 5

ol &)l oadadgr albgr il Voo o il 4 ladnd ) ald s adg )3 esilin (55,1 5 aosles (g5 Brae Glie ¥ g 5
i 5 & andllasdyge ddlaie )0 ol dadgl Aldel i Vere (gl ol (o5l lade o (655 Byime lawgio Dby L guls .ol
Ol sl odds odly LIS Y S o (ladind Ho5 ali g ades )0 (6550 slreslys SIS o pras g JailKe AV 5 YISV /AR
b otdinns oljlom g v lools ol il 5 a1y ao ) ¥F/V e e 4 baodlys IS 5 paw oy (ladiad (oo 5 sy
sl g9y g .20 olaisl s a1y Woslys JS 51 doyd B/OA 5 AYIYY e 4 cud i 4,8 5 lgal 5 b paidile cus j> YA/SY
il |y G5l By (lise (pyieS o> ofe eV g ol P L ply G 4wt Sl

odddgr gyl Veore glil a0 aldes Adg 50 edili g baodles (655) (shmulio =V Joun

PET Gyt coyd Ol o 2 Joie) e n
(%) 2 J535) PET Sy

(o33) (o) slated (!
laosles (<l
RN ofee5 -[AA V/As Sl (5950
0+/VD WY SARTAR T Sl g baile
YIVE <15 1700 VA0/50 g S|
0 \ARE INAV/ D VYVY/00 b 58
Vo/AY A/dA WEONY \WEONY JO
[+A o[y /¥ /¥ oddduiual
o[+ o[y 4t dlal (o,las) oyl
VE/SA o/N¥ \EYY \EYY auSled o)S
of¥ o[+ \ils \ils Shgd !
ofee¥ o/ -IY¥ /Y'Y oo Olg i
- AR - WAFYNNS gt gk
¥/a¥ - DYA/FA - PET sk
Y/A- YAISY V- /0 Y0 (i
-/¥¥ AL YA/A- 5\ Jisg Jo>
Voo Voo WAV VIFVA leesly syl JS

V. Simapro
Y.1SO


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

Vo= Vaoxaw NF oo )AJL lY’D)lA.u} cY\‘b)sb £ul))| d))}] daolliad

035w (u
8 aligs
- - - AY4.- cslas(l

_ - AVA . - PET (<

/w;\ { oy Aiam

y

/

il

i ’W/f//

Sy Joo

MM " el AL
/0075;&;'; /C)/AA )st ‘ A
DIVF e e
Yol 55155 sl 2 G ey g ) s
ayivc YIPY o
Tele¥ Yo bas) b SoloY tond

Sladed )5 alde Al )3 55l ool 1 Sy e -V S

015 Mg 4l 95 I Veer a4 PET I3 ald 5 adgi )3 oxsbi (6551 5 baodles (5551 Bpa o (e cimon ¥ Joi 5
a4 dalllasdygo dilais ;0 odd Aoy b o5y Voo gl okilin (g5l ade g (g5 B ya s baw gie Db LS ks .cws | osds &)
o Losds ooy L3 ¥ S p PET JIoj8 als ¢ ados 13 (550! slmodlys 51 <SG s g g0 Joi&Ko AV g VV-AVAL Cus 5
b ,Ss olilom g canlodls jolazdl 3¢5 a1y ao 5 B/ e 4 baodles JS 51 maw 2y lgal g by bo 48 s 5 o
Sy -0l olaidl ags 4y 1) osles IS 51 aopd Y/Be g VF/EA 50 4 iy & (ol I8 5 0uS 6 ()8 cdio > VO/AY
5 038pll Cluwbro & drgs b iy 1) (55l Spae Glise (yieS dopd /oo ¥ g o[ AL plp coi 4 ma Slgjia g (Sl
BB als 6 ade > Bpas (5l oo &5 b Ao b PET 4 ladins 158 ali 6 0oy (glp (Bpas (g55) (a0 ¥ oo
Span e dpwlne & dagi b ol (gyide Glipe 4 PET Jj5 alisi b awglie ) cadgs alig gl Veee jo il 4 (glacies
2 &S 395 ol IPET lacgjlay jl (Bpa o 65l jlas dlaii j1)I555 als 95 a5 sl 055 pies A5 )5 s | 3iae 6551

g g0 03wl HIj5 i Aei sl (55508 (65 Bpas line (sladnd slacs e b duslio


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

4194% ¢ PET (g by i
{8y Joo
£ g Ay 7o [FF
Hosbas) ol

o AL //—%'/"Afdw'ds;é
A i
seled

aduas \ VFIER a5 (325

IR

%'/"Y'QMM C’J’,
T e ¥ 8 S9!

(lgdly ‘_x.afu‘n
70+/Y0

PAIRAR TR

PET o5 4ligs 1 55 (551 csloosles 5 S o i =¥ S
1315 ligi adgs 43 551 Sla L o
bl 5! o bl cpl g sl osds ools (LS Y Jods 0 PET 5 slaiins jIo58 als g s (sl (555l sl yadls yolio
a2 00 b3 1y J3le S 5l adg lie o (651 (90500 s T 0ad 2510 PET g (gla b 0l 6 )3 o 4y < /YD 5 - /Y5
2 J9iBe WA 9 TVEN b (655l ad (e g 0 dwlos PET 5 (sladiad aldh )> cud i & Joile o p)Soks /o8 5 o/
5 Woslis (5531 o W5 51 45" (5,0l Gl 039381 line (ipan s oad 2,9l PET g (sl nd ald 95 )0 i 4 p S5k
@ g b3S 3)6l wPET o (cladins aldgr 10 iy yad 5 Joi&e —VEAV/Ae 5 VYV /AL Jlho 0 395 oo Jols Laodlys
35 ld 95 b duylie )3 PET IS ald 98 adgs )5 Comes ol (liee a5 08 adedin )5l 5 a5 13 (65531 s s boxo
Bya s Gl L3 I5E alis ¢ adg (6l PET (slacsyay 1 osliiw | a8 cun | ol (sosimaylis cpl g b b oo YL (slai i
Gli g )0 9 Mo AV/HY o VAN Cuiy a sladind JjE ald o 55 puitwo e (555 § paitnn (655) e S b o o lio (55 ]
iy glasas Ol g jd phl Lasd (655l g pl LIS (59 lise ek 5 A Lo Mo P AR/EF 5 VoYY (i 4 PET
b5 ool 4 495 bl o 3591 (B paan (slav g5l S5l aoyd AYAY g VS/-Y (55 & PET alidg )3 9 dops AF/YA 4 O/5Y
Phbaos gl & g po il Al Const bl o BB oBWd 93 1 aS Cuw YU Al wass slagi il edlatw ! )l5ee
slagi il lgl 5l cauwyol g dygy 0 (gooliiwl &S dgr Jaoccun colio Jold pad 080 3,5 )1)8 Coglel jo Wb ddlaio (pl 4o
ool a3y (Al et Olad (Joud e gw dile pAL oS

B alsg Mg 5 655l slapasls Y Ja>

sy PET Loy e 2l olys
Vo I¥s - S d
e SR NY YT (55 oo

A


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

VYA Vg p)SskS y Jo5Ke Syl o

ALaVAY -YYYY./AQ s Joise &5yl oAl 03438

Vo/vY VWYS/VE Y/AA AFF/5 FARNRY L oaiiane (551
INVies aare/ss av/.y Yo SESIVA Sy Joje oabitane it (6551
VE[Y YWYA/00 oISy \Wys/oy i 2 Jg5Ke pdadsdss g5l
INIANY ar-£/Ye AF/FA YAATY/YS ARVt pbayass 5yl

Slantand 513555 arlidgi dlgi 53 (dawecium 5 1T i anlllae B b basllgs (Sui; 48 52 (b))

395 b adgl dlgo gl5ctnl aloyo | Jpazme (ul (5055 482 (5 pie; <8 b 53 058 ald g Mg aomecan; (b))l polaied:
w005 Mg SaYT e 155 JIPET o gladins 58 i 6 o oS dslio Sy o) 5l g 18,5 51,8 anlllaod g0 Jgua e
QUi ¥ Joda 53 sladnd )08 ald s My sy (Jasmecinj lapadls polis ool a3 Spbl ordadg alds il Ve e il
Caol Sl Gile)S jasls  S5; a5 n ol Oldllas > wjp dy50 Jasmecuns Sl sloody oy Sete | (SO Cowl sl o0l
younad] & Jolee 3,81 60 (9,5 £)55LS YOF/AY (gl 1355 osisades aldgs pid Veov (lil 50 a8 ol Lo adllas o) guls &S
kg L ol @Y olais gl 1y (SanYT olise s Y-¥AAS/AY Kg V5 £-DCB eq L 1] sla] cungone Cpicmon .cawl 03,y
lacws o8 als ¢ e ol Jaocuns; slapadls 0 Jgas o b b b |y SV e opyieS +/+++Y PO« eq
ST EIEY E-eA o b ol clacT g o 5l ol | ol p2 ot b d slio 8 aiilysy b wloss o390 o0 Jlo &y 4
sy Pl slmosy iy |y (SaYT s cynpteS VIVE E-Ve e b ojl Y ol 1.l 51 (slbod, plos &) Casnd (5 i
(65l 5 (SAply a5 sloat] 45 ol (LS goul Sadg A5 0 (SNj S (g0 S g 4 (dagh
5 Ny Siglyb 6ok Mg 4 ol Lk 55,805 (clanllas gl (Ve ¥ & ) Sad 5 53908T) sl |y JLaml sse oy
S s h ol 4> 55 Ayl dlge 5 sty yolis JBsJe> 5 4 & 08 aselia 905 L 1) Lzl liee (i ol Mg

(Vo0 ThlSan o gawsn) Lgd a5 Jlas 53S9y (sl Ml oo

ol alie il Veoe il @ 58 aliy Wlgr o S sas o obj) sl asls —F Jgus

PET St >l Al sl iz
AY A kg Sb eq I dlge Julis
/8¢ \¥/5- kg SO eq O (gl =Y
ooy AR kg PO™": eq ezl gl -y

YAy /Y Yo+ ¥/A kg COr eq Sk pile)S Jewily ¥
ofeveoA ofeee kg CFC-)Y eq oil sy lai -0
\YA/D) A kg )»¢-DCB eq b sl Cpogone —F
VF/aV Y/ Y kg V+¢-DCB eq aw SOl Cusgonne Y
YOk S/EY Y- FAAS/AY kg )»¢-DCB eq M slao! Cuagane A

). Takamoto et al.
Y. Hospido et al.


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

<IN ¥/AS kg )»£-DCB eq SB Congone —4
LY -IvY kg C+H: eq sl (ygmolipunST -V

Ve sl 4 o5 s 055 5 o0 Jlogs 555 55 ) ol b Jue

o)y Al

PET Sladed Al layis
Y/¥5 E--A V0 E-+A St slge Julas -
O/fY E--4 Y/\Y E--A O (] =Y
a/od E-WN Y/YY E--Q sleby glas! -y
¥/\Y E--4 a/a) E--4 Sk Livle,S Jewiln ¥
/¥ E-\) VIVY E-Y - il sy olas -0
UL E-) - ¥/Ys E--Q by ladl Cagogonnne —F
VAY E--q O/0A E-- e sl Casgoune —Y
VY E-+A SIEY E-+A 35T el Cungomns —A
M. E-y- /YA E--4 SB Cungoumo —1
VISV E--4 ¥/AA E--Q o bowd b gl insS] =)+

oddodly LS (gladus )58 alie Ags (sly Sl sleody pl cpicren 5 Sl Lisle,S Sl o edly 5l Sy paw ¥ S )
plod )0 (Bpas )b puised g Llodhy plaidl o 4 Sl (isle,S dbul o1y ol phww (gladind gyl (S cpl b ol
e uSTe iep il b SV oyl Lo oS 3bly u_?,\;i\ﬂ Olise opyiaing laabyd Blas! jiso s 4 bl gl icy
2 Fse Jelse g 53 (slood) & JS5 )l 158 a5 )3 (595 395 Bpan I (28U )1t LS 5 ple 5 (5955 Sladps]
Cangoume Sl 03y Lolwl Cply diil duolie b aslen b Sloadesrls plis Jloy & )ygods (slains H1555 alig g ¢lp bl sl
ol Jole s (S5 M a5 b olen lansly Sl claody plo a4 Cond (gpdn (SAYT lade ud edwl T5lm 93051 o
5 oslawl) 18 slacdls I b ol )lisl g (3151 clac] Casgoms il 03)) (Buan ;S csladind gpka Sl 03y g3 cpl dbul )
Sl d)]ag .\Jy ly oolyg 31 eolawl by B o cas O‘ﬁsu" Oﬂl){h{ . _\Jlobﬁg (u*“’ S 3w] );l o.))) (o)ﬁ.é 9 ol9>| 9 il

S (Sl 510, 93l 03508 (slacl Sl I o (B e S g Dlgdl g lable  dinge edlitel ppien


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

100%

80%

60%

40%

20%

0%

-20%

J Bl Sl pibes o bolsl  odaw oot ol slad Sk obassgmd
B o) aind paiine Ol)lisl B Olgdlg b il 0 g S A b 6 oS
B o duiuas O W (o)las) ol 5 aS] 6d oS S ! B b Slgio
B glaind )k B d Jig Jo>

oxblg gl Alig i Vere il 1 sl pise =¥ S

R


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

TE-08
6E-08
5E-08
4E-08
3E-08
2E-08
1E-08 ! l
0 | ] G o] — “ mﬂ
28 dse BB oad gl 3l dewily gaY plaB Cussame Cumsame Cumgeme  Cusgame  (geelipuS]
S aleby  Glhe phles o)l ol o gl Al ol Sk bonbgd
-1E-08 Bl it s Sl 8 Clyly b utlo g S AT
B S W oo dias W (o)las) oli B ST o opyS
B Slhss el B e Sl B i gl B o d

Jig Jo>

Glaind aldg wd Veor lilaons by 3l sl yiso —0 Error! No text of specified style in document. s

on.\.Jy

PET ;1355 asllgi adgi 55 damoiamn j 51 oy aslllae Bualy baslidgi 53 (S b 52 (b))
sl Voo Glil o as ol lis mls cusl sadedly Ll ¥ Jods 0 PET Jbj8 wls ¢ \Jg (slyp Jaecuus) slajasls yolds
Lol slao] Cuogome Cpizmed ol 0d 3l yhumes] 4 Jolro denSTied 132)S p,55hS YAVNY (clatins 1555 o o5 L o5
o cpyiaS ofoeesAKg CFC-YY e b o5 s oloais g 3)ls 1) (SanYT olise o i YOR-#/FY kg V»£-DCB eq
onl g oWloas 039l o1 Jloys 904 PET Jbjl5 albgs adgs (sl (owomecumnj slapasls & Jgio 53 able L |y (SunYl
Lol sy olaais gl ., 51 claosy plow 4 cod gy SIYIVY E-2A jlado b oljl clao] cogoume 51wl

sl Bl elmody oy p3 1y (ST (e o yieS /Y E-VY lado
o 03l s PET 3515 b o adgs (gl 51 slody plo (piorad 5 Sl isle)S sbul o aosly jI S jo ppue £ USS 5o
Onen g Slodhy olaidl s 4 Sl ile,S sbol 1) ol phaw Sloal g by puiile waud 0 0d3d S5 53 &S jobo jlods ]

Al ) SVl pliee oyt shialyd LT s 5 e S sl i plos )3 (B ype S

'Y


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

100%

80%

60%

40%

20%

0%

-20%

-40%

-60%

sY’o)l.o..\:S ;Y\‘a)9.> ‘u‘):l dj)}‘ daolliad

MR 0 Sthmhy

28 50 B 08 (gl

S

slasl Dasiliy saY el Casgeus Cao gouano Caogauso
by Gl gils o) ol (raw ol Sl lac]
M PET s cljlasl B Olgly by uile 2 g S H a8
B o ains O W (o)las) ol # a1 (0> S Sy ol
BPET (o)l B 0 J&y Jo>

025355 PET aldgs yud Ve oo aljl & g1 lagyise = JSo

Cao gounn
Sk

B o Slgio

'Y


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

1.2E-08

1E-08

8E-09

6E-09

4E-09

2E-09

o ol b gl B el g lab Caegeme  Cusgass  Caegemes  Ceogass (ypmelipa]
St shzbye kS o)l Lol slacl SliTgleol S alerdgd

-2E-09 Shex b

BPET e ol Laal = Slgoly b cpaile FESL| B L5
LI B ons abar O B (o,lae) olo ST 60 op)S

B s s B o Slyso PET (sl TSIt
B Jay Jo
okl PET aligs yud Vev (glil 0 ok Jlays il sl yisi -V S

PET g (glawiuw )13;15 aliioi adgi 45 JawsmoConn j Ol 451 du o

L}‘J" JORUS PR FARCA R P «lil a8 alig adey WPET 4 lass sl Wi g e Jaseuns «bl)i‘l dslio A wa
hoslatw L aad o lics (pl g WS o Mdgi gyt (Jaoro slayL PET i85 ald o 4 Caund (sl j1o35 alss o cnlaaliis
5 b o sl s lasla 3l Sow Lo Jasracun s dl.mJ.zi\ﬂ Ja ol gliee s 55 Als ¢ Wy cas PET (sl g las
ey Ol Sl dwolio 4SS 50 b b oo lio alises (gl 186 (glyy J&g o cunx PET (sla gk jl odlain | puizman
IS @ do g b sl ooy lis oad Jlop Cujgods jid Verr lil & 51058 i o8 Aoy 0 PET g (gladins JbojB aild g oy
by j) ity gladad 558 albg 15 > SIVT lje cpl o Slazaly |y b oy 05 dsl 9 AT Sl Cogans
b e PET ;8

Mg anly 3 ond piiie (SauYl do 3 VY B O dgas g 3,8 o i iie |y (SauYT e ik o (gt s dls o aS 0l oL
5 o) ol Caw 3 4 PET 555 alis 5 )y (sltinds 1055 ald 95,5 (SauYT (lime ouiomed Dg isu opl 4 bgyye als ¢
(Y'\‘N c\o‘)m

'. Amienyo et al.

V¢


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

Vo—Vamaw V¥ * b s\ﬂo)l.o..\z ;Y\‘O)}) so‘)Jl dj)}‘ daolliad

M).)

100
90
80
70
60
50
40
30
20
10

0

26 lge JE b ol sl Jeesly gAY plall Cuegene  Cusgoms  Cuogoms  Caumgous  (gpliS]
el sleby She puls o) CR sl gl S lendgs
‘;‘b-w

B ais @ PET

S Veee il )8 alig adg 0 PET o (claded alis n hwmecu) Ol aulie —A (S
7E-08
6E-08
5E-08
4E-08
3E-08

2E-08

1E-08 E
0

niﬂ m. B

B m.

Slge Jl& b (gl sl ey Y (laB  Cacgoms  Cusgoume Coogoms Casgeume  (ygawliens]
S e R 190 [ PO e U B O ON I
Ske b

B e % PET

038 Jloy ©pgody i Veee il 4 o) alis ades )3 PET 5 (gladed aldys i (a1 dulio -4 JS5

Dlolgiy 9 S5 4o 0

S350, LPET (glasshay g (gladind (slacsylar (i 93 )0 1) (5,5 pjej <80 ) o) shald g adgi ol yimgh

Sl 3l duglio i | b opty addlas cpl (clodidly oy jtoge Cow 163)S o yp aste Cans; sl o (50 ol ks I caliske
Cangj Hb g el 156 gladins slaalig as ol lis i Veror o 2 PET 4 )08 glads oo alde o (oo Cunsj
)Iajlf bals 9 J.:Jy dl).g PET d).\a.g )‘] odlaw 148 ABd o OL.;';) Og_‘ Sl )b)'lf PET slaals P A Cum s d):YLJ u]a.::u

slacsylo g5 0 YT b sl g o550 obj Byne & drgi b ol (6208 oo i sla oa VT Lt e (g1l

Yo


http://necjournals.ir/article-1-1644-fa.html

[ Downloaded from necjournals.ir on 2026-02-24 ]

cilE g yials o (6550 B yuae (g5l Aty (gly 395 0 diogd «Dljpad oYl il 3 a3 iy edlaiwl g (gladu

20,5 ploul by 6399 () Bpan Lials caa p)Y Gladllas (slalds
&be

S lb oo 93T 0 Aiges oML BB ahal Sy (65 Byman Copde (W) Luigr g s, olE [V]
NY=Y YD L oll (5l g puis
98 5> M bll ) (s S g g8 Jrniliy 9 Spgpe " (YAY) Sl ¢ satis ) i po e yoy Al i B[]
VY= NNV Lol 6580 g is

[¥] Alkaya, E. and Demirer, G.N. (Y +Y¢). Water recycling and reuse in soft drink/beverage industry: A case
study for sustainable industrial water management in Turkey, Resources, Conservation and Recycling,
Elsevier, Vol. Y+ £, pp. YYY-VA.,

[¢] Amienyo, D., Gujba, H., Stichnothe, H. and Azapagic, A. (Y+Y). Life cycle environmental impacts of
carbonated soft drinks, The International Journal of Life Cycle Assessment, Springer, Vol. YA No. Y, pp.
yvlay.

[¢] Bulylkézkan, G., Karabulut, Y. and Mukul, E. (Y+YA). A novel renewable energy selection model for
United Nations’ sustainable development goals, Energy, Elsevier, Vol. Y12, pp. Y4.:-Y. ¥,

[*] Feyzbakhsh, M.T., and Alizadeh, P. (Y+'V). Comparison of Silage Corn (Zea mays L.) and Forage
Sorghum (Sorghum bicolor L.) Productions in Terms of Energy Consumption and Global Warming
Potential in Gorgan Region. Agroecology, Y+ (1), YYA-YYY, (In Persian with English Summary).

[V] Helias, A., Esnouf, A. and Finkbeiner, M. (Y+Y+). Consistent normalization approach for Life Cycle
Assessment based on inventory databases, Science of The Total Environment, Elsevier, VVol. Y+ ¥, p.
AYFFOAY,

[A] Hospido, A., Moreira, M.T. and Feijoo, G. (Y:+°). Environmental analysis of beer production,
International Journal of Agricultural Resources, Governance and Ecology, Inderscience Publishers, Vol.
¥ O0. v, O0. vavOysy.

[4] ISO Y& 2. B. (Y« +7), “Environmental management—life cycle assessment—principles and framework”,
London: British Standards Institution.

[) ‘]Maciel, V.G., Wales, D.J., Seferin, M., Ugaya, C.M.L. and Sans, V. (Y+:)14). State-of-the-art and
limitations in the life cycle assessment of ionic liquids”, Journal of Cleaner Production, Elsevier, Vol.
vy, O0. AFFOAGA.

[Y Y]Mohseni, P., Borghei, A.M. and Khanali, M. (Y + YA). Application of data envelopment analysis approach
to reduce environmental impacts and increase energy efficiency in grape production, Journal of Cleaner
Production., Vol. Y4Y No. Y, pp. 4¥Vv-4¢V,

[' Y]Peiro, L.T., Lombardi, L., Méndez, G.V. and i Durany, X.G. (Y« ). Life cycle assessment (LCA) and
exergetic life cycle assessment (ELCA) of the production of biodiesel from used cooking oil (UCO),
Energy, Elsevier, Vol. Yo No. Y, pp. AA3-AQY,

[Y¥]Rashidi, J., Rhee, G., Kim, M., Nam, K., Heo, S., Yoo, C. and Karbassi, A. (Y+YA). Life cycle and
economic assessments of key emerging energy efficient wastewater treatment processes for climate
change adaptation, International Journal of Environmental Research, Springer, Vol. VY No. 1, pp. AYe—
AYY.

[' €]Simon, B., Amor, M. Ben and Foldényi, R. (Y« 7). Life cycle impact assessment of beverage packaging
systems: focus on the collection of post-consumer bottles, Journal of Cleaner Production, Elsevier, Vol.
Y, O0. YYADY¥A.

[ °]Soodmand-Moghaddam, S., Sharifi, M. and Zareiforoush, H. (Y +4). Investigation of fuel consumption
and essential oil content in drying process of lemon verbena leaves using a continuous flow dryer
equipped with a solar pre-heating system, Journal of Cleaner Production, Elsevier, Vol. YYY, pp. Y ¥Y-
¥D

[Y 1] Takamoto, Y., Mitani, Y., Takashio, M., Itoi, K. and Muroyama, K. (Y « £). Life cycle inventory analysis
of a beer production process, Technical Quarterly-Master Brewers Association of the Americas, Vol. £)
No. £, pp. Y1¥-Y1e,

[YY]Vvan Tran, N., Van Tran, Q., Do, L.T.T., Dinh, L.H. and Do, H.T.T. (Y:14). Trade off between
environment, energy consumption and human development: Do levels of economic development
matter?, Energy, Elsevier, Vol. YVY, pp. ¢AY-£4Y,

1


http://necjournals.ir/article-1-1404-fa.pdf
http://necjournals.ir/article-1-1404-fa.pdf
http://necjournals.ir/article-1-1644-fa.html
http://www.tcpdf.org

