[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

Ol e cllilog (oo (rol
VB PY Olrao AYIA Lo (sl o )lads cua3lg0 0,90

0

&b

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

(@

£

gﬁf

sevell ¢y
KA
s
(AEH) |

u&h}}: Jle

%,
0, O
" Of Enyiron™®

161,85 (bl 51 0¥ g8 udgl Wl a3 2 b))
éyg.s ML&)‘S L.&’ ) 6&)9.0 axd o

Ty Lo pde gy 1T ey g5 Il
U‘J‘i‘ ‘A.Q(.M.A a.\.e[w.n ‘5..15;))5 olKisls nw) Jam 9 Gr.....lo c.:l...o IRUSREY ‘CMMJ)JQ.:.ZA 05; -\
Sl e d(nl op) opn Sy mlio goiome &8 0 (JLol) 80,5 Y

° . K4 :dl sn ol C\l ‘a‘

6ol polie YL w . ul ez 10 (65,5 0SB pan oy 55 )5 Y48 Criio 18AD g At av/\Y/+d :c;éb)é @)U
alls ol 53 el (0Ll (g ol V58 Cnio 43 ] ookl o 55 e aids T luls  q ALy /Y iomlyg &b
S5 sl pl ool lyieas asld slagsal sl oolitl amedom ) slossly 5 el Gl Sua qA/ey VA iy b
09 oy p Sl a5 2 b e, LY qALY/YR 1yl )b

soli_wl Ecoinvent osls oKl o SIMAPIo L1580 e 5 51 ob,l onl plos! 6l i oy 32 (99
WIS 5l amlas s, 4 (same 5 wilon ool Slge) 358 alsi )3 4y bgy o slaosls .o
Cumulative ReCiPe slo g, S5 @ Jasmacons j O3 o 30,5 (6 j5laes o¥gs
Intergovernmental Panel on Climate (IPCC) .Energy Demand (CED)

das oS Ol gl s, s Change wlio wl> a5 > oL rgaads 55l

&l oo 36 gloog S oy 5l aS ols Liss ReECIPe i, 5l ool cwods gl (laasdly 9 boww sl 3 ol o0V gs alg
oYgs 1 Fray kg 1,4-Dichlorobenzene (1,4-DCB) eq/ton jlaie b ( Sis giunsS]|
s S8l 0 25 55 w5 4 0Y58 YA kg CO, eq/ton jlaie Ly Sl imle)S s
Saos 2536 sloog S (sl anl B cnl (darms S doly (oS o w]3 (0l (Jasee
ol Ealled 5150 S (6l el Cawoty e ool (gl Copans 5 il (sl il
Gl sla3l5 0usS 0 dgi (iSa ) G yiede el 9Y53 O/YF ton CO, eq/ton &l s

o (65 slol .ol Y5874 - - kg CO, eq/ton |luie b ary 2SIl 8 a0 4y by o ) G 0t 5 (55 g IS oy

Jolae ol as a8 Casl VIYAY M L ol (6058 ads o5 S5 ((ud C g 5| Jool> (55,5 heidari@ferdowsi.um.ac.ir

Ol Jolae b ol Loy a8 el STV M wo¥gd o5 S5 sl o S sbo, cl o] Sl
el Loyl yo
ohels el oal S gl o¥g wdg anlB 50 asld sl Slals leslit il (g S azeais
Lol 0als Sase milie Bran g Gludl o S Jrusly jlade

Please cite this article as: Khoshyomn S, Heidari A, Heidari AR. Life cycle assessment of steel production from iron scrap: a case study at a steel
plant. Iranian Journal of Health and Environment. 2019;12(1):63-74.



https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

G lp gux S So YR Al 5 S s S Gl s
5 () Les 5 OIMeZ il ol Ey sl o ]
4S5 3 oV g el ady Sl 4 > LI Vo7 Jlw
5,5 (o IMPACT 2002+ <l 31 _bj,l s, U,
sy dabo (0 58 5 a8 ol s LT andllas sLnaidl,
el Gl Giale)S g Ol (sl S sl B (] e
sy a5 L ol 059 as 4ol 8 I3l saze B pas ax S
B ran g sl )0 goen Sl 2«38 R1BS b 45
L 5L i 5 a8 Lol osS o 5L 0o T jo Lyl Il
25 il A S oo B pae 035 (65 Vg—ame LS
5 olylesl jmalS (6550 lewsly calie cbblas aiile Lluwe
o 28bsl slaanl B g gt (ol (092 bl S (00 0002
(sustainability) s lub Jeol p o 35 peie p s
>z 2byl el o3 Bas cnl  as BU sl el
el (V) oS Sl LT ase gy Ol ol
2 08l S lr ol osle lsiea a3 (al e,
bl el golaidl (g el g 0g—i o colail oY g8 Cio
3590 sl 0] (S5l e S 5l 9¥s8 wlg Sl a5 2
herretons sladely (956 (V) Sl 0al @Bly (o) 2
&ly iz 0550 Vsd adg anld o asld el 5l ool
anlp ghime gy Sl addlas (pl jo cloa s,
rar Sl a3z )l S8 4 asl3 el 1oV wlg
>z L)l el (1) 5l o le Ghagh cnl Slaal.ogh
ol O sbs, 9 CED ReCiPe sla oy, L ol
e sla 55T Lo 5 4555 (Y) ISO14046 s it
G () 5 adld ol 5loVsd ads )0 euiune f 5 il
sl hec—ays slo)b (2alS sl ande Slolgiiny

OY) oY adss

g, g olge

Gz alwld g Su -

el slutiul olalyl e, LCA
Al o Lz (adios ol ,o i plul [SO14040:2006

¢

o Sl & )

doddo

«(Life Cycle Assessment(LCA)) ol> a5 > Jb;)
Jyame S bygiyo (anome Sy SIS o) 2 i (59,
shracensj sl plos LCA o g 525 Gyl 5l
heecy SL ol o Js—ame o ez
Slp S g ey 5 25 Jonily (3l 55 iy
e Olsise L LCA s oo (ganailo (0,4 5 ol
LCA) calisee &¥y ame ool ) Ol aslis
LCA) o1 gl o0 mizpan 0,8 oolitil (Jgams 1 (o
b odgs calime glaanl)d aslio sl 5 1) (Alb  (se
oty (D905 4 055 anl o e sloanlp 3
Ot & (o) (asore S Elo LS (e 61—
L Jyame Sl a3 2 50 (W50 Sl 4 1) o]
oS L a5k 4 05 oo 8 ool o )50 LCA w8
(7 olo )l ) Jgams b anald Gl oo o]

Ol 58 &5 aiS B s (5 58 )5 Vsh 5 ol Cmio
Sllllas (F) 05 sl sLamdl 15 1) mames 525552 5 ol
5 olem gl 0 Y48 gyl Caio LCA 550 40 (goanis
i) 5 o 055 e Al ol o528 s alar
Jls ;0 0) o, Kea g Sappala « Jlio gl p sl oo pll
wlge B pas IS 035, L5 wols ploil LCA aslllas Y+ - Y
oYgd Caio 3l iU aore Cany Ol 51 g Sl Lzl (65,1
oLen g Norgate « coren oS (w1, WS o
Ll 511, S50 sYgh 5 oVs ey ol (9)
Sy50 55 S 5 el lalonsy e il S Sl
(5520 ol anlllas o Lal) (e 3 isls 18 ()
iz DY gz (s Sl EH(Y) S g Tongpool
Joiliy e(hed Glac s 25U Glaog 5 y0 1) oY

s W,8 ) ) eniS S e ST 0190 g 150l
OS5 61 w0y dlgdlE 0¥y b a8 sls L sl i
2ol b, W) oK s QU pimen ol 3G
Q0,5 e wle Gl a5 > bl s 1) oYed o

9 o 55195 695 % é Jﬂ
1A Jlgs /gl &l /pass I :
Jlaz /gl 0jlas /a3 jlgs 69 )

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


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OlSed g ooy pogs e

ools dalew .0l s 00 6)5—‘6"? slrools ulwly
Cewdds dazban g, Loy liwl 0 o¥ed udgs ails IS 5
S0t |y 0¥e8 adg laosls polie ,la 8 90 ails 1S .ol
s o¥gh oy ol a5z dalw 0 5 ) Sike
5045 9b e ol sais ools LV Jgaz jo 4ol ol
Slowns g l,Lal (65 51 el lge da Sl sael Jgo
5o Y8 adey a8 (gl adsl slae sl ouls a8 3 a5 o
WSS S ¢ bl ol yal Sluls Jols S Sl 68
T T Ry O T i P v
S dajl8) lga slaoas¥T Lkl 4 bgs e slaosls .ol
o5 45 LT Ll 556 &, 455 (S Sl 5 3l

OF AT 0l s cConl 0,95 g5 3l

5 Lai599,5 el 5 525 s 0 9 aels Ba2) LCA
ol o (gl joandl 5 (e Conj SIS S5 a2 >
Ban 28,5 18 gy p 3550 il s sl Slolerang b
ST oYgh adgs Jaome C; Sl o5l caalllas ()
1 el 031 sl 5 Sl S iU 6,65 40 a5l ol
2 e i S plgieay asl3 ol 5l (S iSlo ysS
“03l9,0 b 0,005 5l e 5 0 D9 o ooliiwl 5V 48 W3
Sy g b Slge adgi) adgs slaanl B ad as S s s
(SoS Slga g oLz Olge J&5 9 Jom) J& 5 Joo ((3Y55
e (o 005 525 5250 (Y 5Ldg b e 2SUD) (5 51
Sly 5o b a5 s 5o Olie 3Ys8 15 Sy (69,8Mes g
Slde 9Y98 (5 S adgi (6l 5l 3590 s Slge 5 (65,

sl 5l 51 5T 0¥ 98wyl Wl a5 2 adlews ) Jour

e

(kg/ton) = - T
Y NO, £0+ (kg/ton) ool oluls
\ SO, f. . (kg/ton) EST I Y|
q CO -/+\Y (kg/ton) P
Y PM, s o/« « <0 (kg/ton) SS
Y PM,, \- . (kg/ton) Aol
feeeayE He -/f (kg/ton) Sy S
o[+ e VAY cd 0« (kg/ton) g >
o[+ NOYY Cr Y (L/ton) Y& T
cfeee§.q Ni Yeg e (m’/ton) ol
o[ s DAY Cu &35!
NP Se Y\#. . (MJ/ton) Gy
ofe - AASY Mn
efo ey As (Slown) (79,5 Sl
Y \V4 VYo (kg/ton) (o,b ) oy
e YYVY Pb
L YEVAE Zn

® ﬁﬂ/
.'/121)?99 J 1P9A e /gl o)l /masjlgs 6593

Ol buzo cuivl gy ale ozl i g ju oole solibiad 1o
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

WA o, g Berger g, 5l asdlas opl 0gi 0 8 pan
35,5 ool 9¥g8 wdgi ansld T el o dnla (ol
(1) 23,5 adls 655 cnl plosioo | oS ool plosl o
«Simapro V.8.5.0) ol as > bl 158l p 5 ags
797 3 (S350 9 pl Sls—e) (633,5 Slse (s—mganlw ()
slaez (1) 0¥58 adgs oyl 8 (o Lail 5 ailony ( Jyamee)
(F) cmlas 53, b 5L oY g8 ails 15 51 anl—w (slaosls
Sglanzr lrodls o 5 (o5 S0) g9, 8kes wly (s
SImapro 58l s, 5 ;o bosls 48,5 3,15 (O) ] 4 o0
wile) shasmme s slavely (2L, slaby) e (O)
5 00l plosl Slallas g axlllae Bon 4y >4 L (ReCiPe
s (V) 5 13810 5 8 ()l ol ploxl (7) anoy
ol 45> b)) mls

eaisly

ReCiPe g, -

1B ol 5l 5T o¥s 8 alg Sl a3 2 bl el
el oo &1, Y Joas ;o ReCiPe g, 5l eolaul b
Ehew (Sl hle Stz Sy 36 sloog S o
Jo5—5 (525 15230)) 00 0 5n Sla Al Y ol
OgmlSedy Fon e ad (Sl iy Blae S S5 ()
@hob s 5 20l e Saons piiarsST ly Soe
Gl b e ol ey 6= sl sl
ool jlo¥s 8oy anld o oy any Ld ol
Saes co Lis ¥ Jgoo a5 jghailen 0l oS 4ol 8
Slde b (S @tassST (612 Cora 30 slog 5 o
Sile,S (Jol a5, o VFYAY kg 1,4-DCB eq/ton
5 pss 4, ;o OYARkg CO, eg/ton i Ly Sl
s Jolae VYYA kg/ton Jloie Ly L plie ialS
bze ;36 G eS8l 8 (S5 5 ool p a0
b oo o s (6l Coas 09,5 4y bgs o (T
o3l Y as #lysw VN F kg 1,4-DCB eq/ton jloss
Sade bl olaé g +/+ ) kg CFCI1 eqg/ton lasa b
5¢ +/++\ kg N eq/ton

"

o Sl & )

Ol a2 b))l g, -
L ashd el 5l oLl o¥s 8 adg yae a5 2 sy
ools slaolsl 9 SimaPro V.8.5.0 153l s 5 5l eolaz ol
@ ol ad > bl aallas ol oo i sl T g ,0
(IPCC) :ulm a3 2 ol 1 bl Ghgy Stz S
s Intergovernmental Panel on Climate Change
ReCiPey Cumulative Energy Demand (CED)
sl iy, mals s plsl ol slos, ¢ Midpoint H
bl lis (n e 5 0t dulone Db 43 > L)
IPCC 2007 5, «ye) by sl glailS clasls Ll
1) ol (R TPCC (g, oo i85 ks o jlaie 0l (6
4295 b Gl lasl5 U ) (oS (b))l 45 ams oo
oy aslyl b Ve ey 381 50 oo ol C02 5 Slas 4
ol (551 B pae Y98 W9 )0 s A 5y (V)

Bl CED g, 406531 amlie (b)) (s 45 9kare o

PBNESIWI PO WP St PRUERIN KA ©) 2] B I PR

aloz 5l 05 oo oolainl Jgame S jas Job o a5 c ]
9 ﬁl} o‘in éﬁds J.,Jy ‘C‘)M‘ Js.la BN ) ;9)..44 Lg)).:‘
a9 (Slates 5 (lond) il naad Gl il 5l e
5 G ypn 50k ol oag ) pdy daz lagss il
ol gamis lp by, cnl (il aiS (o0 (o5 @l
oS el (I ReCiPe s, Lol Gom s sl &l i
Olyod 3l gogame slasi a4y |y Sl> a4 > )0 39290 7ol
SRR L (PN JrTRPE-W Suy TR VE) JUVE S PR VE I WP VOt e
oals ylad s S sle 188,50 was oyl Q]
09y 3o byl 0o e 0L s a3 LS Yy
o GJT )ld.s.a ‘;.)—‘ 6[9035) (\ Y AaY) o od.‘o] CMLZOOZ

e S 1B 3 i o 5 i g0y 45

o 55195 695 % é Jﬂ
1A Jlgs /gl &l /pass I :
Jlaz /gl 0jlas /a3 jlgs 69 )

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


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OlSed g ooy pogs e

Ol plw b QT A Lo 9 ReCiPe 09y wlwlyp oY ed udgi Wl a5 > Sl -Y Jous

0335 &8 % 4295 b (ale i aallle ol
BOF EAF EAF + BF IMF e 56 05,5
on O () 0% IME
VYey V144 g0 Y- AYAQ kg CO, eq Sz owb S
S — [« oo 8) [« oYY /e kg CFC11 eq ol Y b #lygw
AY/A YENY - - VA/AF kBq Co-60 eq 0dSojmig (sl il
_ - - - I8 kg NO, eq Sl ol JeSzs
AD- VY - - VO kg Cu eq Sore mlie Lials
ava \EY - - YYYA kg oil eq e CS g rals
#f AN oV 04 YA kg 1,4-DCB bl 8l o
<I\Y g £YIf /-f Y YAy kg 1,4-DCB i phaewsS| (sl oo
VY y rY. oIy -\/f kg 1,4-DCB e o Gl Coons
VY YA/ MARER YV 1Y kg 1,4-DCB LS (8l Cooms
A Y0 Y/-Y N YIAY kg SO, eq O s
<IN -[f5 - - - /fV kg Peq Oy o 138
s JVF - - ofee kg Neq Ly 2l y
/5 “IYA VY/OA kg PM,seq Blae )3 LSas
AV/¥ VIAA - - OFIV m’ ol & pan
Y ofeF S - Y.y m? Sl s

) G5 (i oo 5 4 +/7A ton CO, eg/ton la_is
iV logad oyuioran 0S oo (g5l SIS 58 0 Jg jo
Qe o i |y asld el 5l o5lT oV ol Ol b o,
Slr T G5 sy wo g V Jlog—ad 0 a5 )5 Lailen
Sl ol Ve m? (goYss Doy (53 Sy (60,8 alg
i 00,5 3y 6l o Jlade o i oY g8 Bl a5 >
aslyB oyal g /FOM? lade b s oSl /OV M oo b

Dgd oo Bpas +IFF MY Jlaie b

® gﬂ/
,-/21)?99 J 1P9A e /gl o)l /masjlgs 6593

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

v

(Basic oxygen steelmaking) ;b S5S10,55 <BOF
(Electric arc furnace) S xSl wgd 0,55 EAF
(Blast furnace) sl o,55 BF

(Induction furnace) il 6,55 IMF

ST b2y 9 APCC (3g)) ¢nyS sbo) -
GRS SOV SREI JCH BN S S g P i S LE
V gi 0 IPCC g, 5l eoliiwl L 4ol )3 o al
Bl 18l eled 51 3 S sl el o osls oyl
G 5 Ot fedes Sl 0¥ 3 0/Y ¥ ton CO, eq/ton
Slade booysS 5o iy xSUI G pao (glaildS 8 oS wldgs
R el S 5l oy ol 0¥ Y/4 ton CO, eq/ton
Laz.l oo 5 9V /FY ton CO, eq/ton jlaie b sl


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

(deoy3) Slde
h =L > D e

- 4« 4 <

o Sl & )

WG L
B, <
N
B S
R
[[ICREP
S
=] 5_{-_,,

J-_..'U L;Lk o_,)f

wsl B o5al 5 o¥ed g alslyd O g 09y sboy i -) sloges

oS o 0l o) mimass slag)yly gl
FOVO L ply e ar SY58 (5SS Gl (5,57 5
Al 0 b ise o b e el AYA M 5 FAYA
oo b a2 it g5 40 bg e ol 5 4 Vg8 al
A 00,5 g AFFY MU jlaia L asl 3 opal 0YVE MJ

el AYY MT Jlaia L

CED g5
b ol,5 081 5T ¥ s Sl a5 2 o) ol
CED &y ;0 el 000l ¥ Jgo ;0 CED g 51 eoliiul
e by 5 S a5 S e 535 S
5 Jo> el lge adg sLaan]3) ol adg anl o, o)
el Jpir ol o gllen 3w e ol | (535 Ji

6&}’55 PN o ASJ 6‘)-.' I LS))-" Jf kSL"L"-‘ Sl

45135 AT 5l Vgh g il smeni 5551 LSS gl =Y Sz

5o aslg 50 0g,8
VARG MJ CED
FYOI0 MI il el
Vav¥/- 5 MI ol el

.f MJ
e MJ

SYYAIY MJ Qs 03,5 o isuw )

ARRATA MJ

VYY) MJ g Sl

T¥IA MJ

FYY - FIY Ml a S
Y MJ J& 5 Jo

9 o 55195 695 % é Jﬂ
1A Jlgs /gl &l /pass I :
Jlaz /gl 0jlas /a3 jlgs 69 )

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


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OlSed g ooy pogs e

3 S Joanily (503 ok 0 oY g8 0 gs Al )8 40 yal
Lol g2 ()l 5 gl 50 01 51 2eS s iz ] yo ol
Sl Jags ouds olow! pe e g ol o Dl 5l piincissST
o}@s dul>)l5 B Sl OMT \ JB.A} B as )5.,44L¢.Q 09_.»69
U"‘ “9“(5‘)’“‘“’0 0gu> g ‘Aybus ‘JS...' arag...o.l.w €59 ¢ y—
Ol g S 0 Olils ol gem i s | (0055 Slogge
Sz 9 (AL 0aj Sldgzge i p3 ST (plogi o0
Ol 4y g Jaise 2138 0z 33,k 5l ailles o dil pesds
Slake (@8ly ;0 (YE-TV) wigds oy o calizes slojg0g5 olow
oolo ‘6)51&‘*? 5lo¥ed odgi ool 8 o laesso¥T ol 5l ok
4¢L>)l5 U"‘ 5o J”WLSQ dl.?u‘ usd 0)95 3 UET S usb 9
S¥g8 adgs pl sole lgieas asl B ol 5l el S sl
Sl Ml; uw.mlf uLm." Lg‘)" Coomw JJQLD.A JaJ cé}uu;o oolazwl
@ ooy el o oY g8 ol Sl 4 > 10 Ol B yas o de
(Jie (sl 09 Glad 5l 7eS g ez 5l i gl 5o sae
oy oz Y8 udys Ol sl s, (TY) ol ISen s Ma
Ol gbo, 50,5 51551, o¥es YV MP/ton Jlaie g ais,S
Y8 adgy Pl ¥V 5l i ooyl ! o als ISl o¥ed s jo

al 3 oyl 3 ealii ol b sYed g Sl a2 ) mls
aipe 2l o o0 ol clelllas 5| 5 LReCiPe g, 4
00 Olgise Jou ol 53 45 4gSlen (¥ Jou) w0 5 anlie
25 el 093 0,55 £5 3 Cot L 136 slvog S polie
(S Gle ) (S Laze sloas s 25T polie IS
Ol Sl Corons o hend g 28l jl Y 0 g
S oSt (i ol (( SiS piassST (6l Cens
Slalllas o 00 (555 polie 5l i (65 s 9 G—lro
5 (V) ol S_an s Gomes (V) ;)5 on s Ozdemir
O 3l eo¥ed adgs ool o .ol (V) Burchart-Korol
B pan e Sz Giale)S il icuenll b sloeg 5 an
Ol 8l S 5 hod e (205 55 e 08 o0
5S40 0l plodl Sladllas )0 05,5 ey (! W o
A5 asS lod (F Jgoz) (YY) 1Y) 0 dglivn o b calizes
B armme Cosj b0 S osal i Jsu cnl  Jlsise
3 e aslllae ol 5o (Sl bS5 (nd e 225
O Ol gl o 0ad plonil Slalllas 3 00 (215 lade
75 M jsbas ass glie (2alS a5 S 5095 5

2 Sl ple)S g (hd e palS g 4y 5l Sl
31 ke s (65l B ras 73U Cod peiias jsbd 93
ol I 51 iy dallas 5,50 0¥ 3 IS 15 0 B e
o2 b Bl (RalS il Koo glaysiS o axlllas o550
e 39t o8 s el 318 wiile nilie OB pme 365 s
e S sl sl cal sleslaul gudizs ol o )l

(cowl Y gd 1 Sy wlwl p alg) lizio (Gl ygis jo Y gd udei il (Slrog S (B Ao -F Jou

YY) Kapl OV glimed (P Lyl (V) o

(Ol @i o>l 3G 09,5
OYAQ Y-Ff VYo FASS Y\Vo kg CO, eq Sk simle S
VFO - AD- \WATS YN kg Fe eq e mlie rals
VYYA oVF NE V100 ats kg oil eq s mlie zals
g - INTs \Alig VY m’ T B e
vaq ¥q SEY YYYS af kg 1,4-DCB oLl &l oo

® gﬂ/
-_/A}?DQ J 1P9A e /gl o)l /masjlgs 6593

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

4


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

93 0,65 b yligd j0 oa i alol dslllas jo Lolas o) ol

Ll (55L 5emST]
3ol Goey b1y ol 5o asl3 ol 1oV o Jgianl 3
aols slrodls 5 y5lmer ;0 WS (o0 (o) Sl 45 2
Slal sleosls (V) ieiils ez g slacusgame Sl> a5 >
polie i s S oslasl Al 15 5o Lo e I9o sldonssY]
Ao 12528 L 10 00 ploul Slalllas 4 a5 b ]
LCA wliiss ab san] o ais as S las o als LS 5
gl 4 dausgase ol (285 a3 5 1 ogdle a5 0g plxl
1 5 550 2SI g il il Lo o8 4o 5¥y 5
Gl 5l edel Cday LS ogdleds .05l 0 o2 (550
(Cmirad ALS Sy e |y Cands a5 auS SLS oVed adgs
Olpl yo o¥ed Cain jo xexd (555l slol 4_5‘5[?!.)] 5!
Sl gz o i el oo jo lade cpl ol aw dg0>
500 Sjleds 3500 3929 Sge s slaai] B 165 54
b i laisl eSS b Sl Wl Ll o551 ks
odleds b rals asas Gl oo Sug, 5l eola Wl
asle aid) oo 65, 5l sase colaiwl Slladl 51l oo
Ol b bl e g Syl inle S sl o 5l ool
il sl eolaiwl rals pulo,S eolai ! SolSe (65,30 4
5o olge wlali rals 5 0l )3 j0 g Dloladl alwgas Bowes

=

a3l B ool 5l 5T aYs8 0l anlp ol a5 2 L)
NV adg > 42 2 pugidaliw 0D @Bly () 3590
518 ] g o oo By pls olgs 51 45 8l Lt
Jales ansl 3 ol [ Tam a szl o lo |, oo oy i s
syt e S 138 s PM PM, . .CO SO_NO_

Ve

o Sl & )

@ JPCC g, L soi awle slasldS slajl5 jlaie
Ll oYs8 Al I8 cnl )s 0ats anuls CO, Jolas & 50
seolie 1 5YL s a5 <l 8¥48 0/Y ton CO, eq/ton
‘5[.6)9_...5 ) 4.»3; ﬁl?u‘ s_Jl_O.».DJU )Jl_w ) 03— U’“")‘)f
odds e S slajl5 lade ( Jle sl p ! o
Dorota 4 (*V) Norgate «(¥+) .|,k y Sakamoto
Ll 958 /7 ton CO, eq/ton ¢ Y/¥ YN0 N/AY
axdllas 0,50 3V 8 &l ,15 yo sl Ll glalls 5 Jlaae
Sldllas plw jo oan¥T pl jlade ol p YO 51 oo Lo 85
Skea b 35l o ) Cundy ul il ool S5
el gl 255 55 51 (S a8 09— o0 (8L Aty 2]
3 od G g (i gas &dly 10 el SlS sl
SIS slajl5 adgi @y poeie o595 50 (a5 Lo
@‘)ijumb)}n)w‘oypm)bé)fldrmm
o1y oY¥ed s ‘Sb..m Sy § Sl 31(YY) Schino e
Obss ol Badow ladidly ols I3 (o) p 3550 Sl ik
ol ] 1865l a4 a8 oY s gy aS ols
w8l o BT YL sloo jo adgs i By o i aS Lo
NS..). ..\.JB.: Ls‘)" 03l 4...».»;[.790 Gu.om Ls))"‘ )L\M ] 6)).:‘
8 90 W 3SIN 0 Lgs po (655l SLOWE (it SV g8 0
Burchart- .ol asl 3 ol adg 5lam 90,65 6l p 5las
3o (5 S adg gl ez (65,3l (sLlis Korol
30.0,5 o IFYEOY s M1 ey jo—i5 0 ool S
S50 SS ag 4 bgy e (6551 SLAE (n i e )
lolds a5 g i S5 el p3Y 0gs 0V g8 udgr a8 5Ls

YIL\.)JA) @LR.” uBO ajs_fbmb)qu_)l)o@m&))_gl

9 o 55195 695 % é Jﬂ
1A Jlgs /gl &l /pass I :
Jlaz /gl 0jlas /a3 jlgs 69 )

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


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OlSed g ooy pogs e

O ol
Cole,y dlie ol o 1) (gilawosls g laosls cay i ca il g0

.J.J‘eo;

‘sil.b)»\é 3 S RS
Ol 4 > b5, Glee L aebbl Jols adlas o)

oSty Cules b 48 Eenl YRFIFYAD 05 5 V¥RV Jouw o

el 00 ‘)D-‘ J.er...uo ‘;..45\))3

References

1. Yilmaz O, Anctil A, Karanfil T. LCA as a decision
support tool for evaluation of best available tech-
niques (BATs) for cleaner production of iron casting.
Journal of Cleaner Production. 2015;105:337-47.

2. Nicholas MJ, Clift R, Azapagic A, Walker FC, Porter
DE. Determination of ‘Best Available Techniques’
for integrated pollution prevention and control: A
Life Cycle Approach. Process Safety and Environ-
mental Protection. 2000;78(3):193-203.

3. Nasrollahi-Sarvaghaji S, Alimardani R, Sharifi M,
Taghizadeh Yazdi M. Comparison of the environ-
mental impacts of different municipal solid waste
treatments using life cycle assessment (LCA)(Case
Study: Tehran). Iranian Journal of Health and Envi-
ronment. 2016;9(2):273-88 (in Persian).

4. Zhang J, Wang G. Energy saving technologies and
productive efficiency in the Chinese iron and steel
sector. Energy. 2008;33(4):525-37.

5. Seppéld J, Koskela S, Melanen M, Palperi M. The

® gﬂ/
yéfg J 1P9A gz /gl olads /majlg 093

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

VA

IPCC ReCiPe L s, | Vsb cls 45 2 L)
ReCiPe iy, b s osliiul Ul sbs, s CED
it S Sl Gabe S g (i piannsST sln o

oS b 0y s (LT oY aime Cy; DI 5L
SV iads 5 o ol b 0, g IPCC g, b ooy arlxe

Vom0 kg COeq Lyl s sasy

03} (eSS «($V g8 e b (SO (e (555 Lol
w' Yyyay MJ la).").s ‘CED L)“’ﬁ) Ls 03U

Finnish metals industry and the environment. Re-
sources, Conservation and Recycling. 2002;35(1):61-
76.

6. Norgate T, Jahanshahi S, Rankin W. Assessing the
environmental impact of metal production processes.
Journal of Cleaner Production. 2007;15(8-9):838-48.

7. Tongpool R, lJirajariyavech A, Yuvaniyama C,
Mungcharoen T. Analysis of steel production in
Thailand: Environmental impacts and solutions. En-
ergy. 2010;35(10):4192-200.

8. GuY, Xu J, Keller AA, Yuan D, Li Y, Zhang B, et
al. Calculation of water footprint of the iron and steel
industry: a case study in Eastern China. Journal of
Cleaner Production. 2015;92:274-81.

9. Olmez GM, Dilek FB, Karanfil T, Yetis U. The en-
vironmental impacts of iron and steel industry: a life
cycle assessment study. Journal of Cleaner Produc-
tion. 2016;130:195-201.

10. Norgate T. Metal recycling: The need for a life cy-


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

cle approach. Australia: CSIRO; 2013. Report No.:
EP135565.

11. Lee S-Y. Existing and anticipated technology strat-
egies for reducing greenhouse gas emissions in Ko-
rea’s petrochemical and steel industries. Journal of
Cleaner Production. 2013;40:83-92.

12. Burchart-Korol D. Life cycle assessment of steel
production in Poland: a case study. Journal of Clean-
er Production. 2013;54:235-43.

13. Remus R, Aguado-Monsonet M, Roudier S, San-
cho LD. Best available techniques (BAT) reference
document for iron and steel production. Luxem-
bourg: Publications Office of the European Union;
2013.

14. Wang K, Tian H, Hua S, Zhu C, Gao J, Xue Y, et
al. A comprehensive emission inventory of multiple
air pollutants from iron and steel industry in China:
Temporal trends and spatial variation characteristics.
Science of the Total Environment. 2016;559:7-14.

15. IPCC. Climate change 2007 — The physical sci-
ence basis contribution of Working Group I to the
Fourth assessment report of the IPCC. Cambridge:
Cambridge University Press; 2007.

16. VDI Society Energy and Environment. Cumulative
energy demand terms, definitions, methods of calcu-
lation. Berlin: Beuth; 1997.

17. Sliwinska A, Czaplicka-Kolarz K. Reducing life-
cycle environmental impacts of coal-power by using
coal-mine methane. International Journal of Energy
Research. 2013;37(9):1044-58.

18. Berger M, van der Ent R, Eisner S, Bach V, Fink-
beiner M. Water accounting and vulnerability evalu-
ation (WAVE): considering atmospheric evaporation
recycling and the risk of freshwater depletion in wa-
ter footprinting. Environmental Science & Technol-
ogy. 2014;48(8):4521-28.

19. Ozdemir A, Giinkaya Z, Ozkan A, Ersen O, Bilgic
M, Banar M. Lifecycle assessment of steel rebar pro-
duction with induction melting furnace: Case study
in Turkey. Journal of Hazardous, Toxic, and Radio-
active Waste. 2017;22(2):04017027.

20. Gomes F, Bri¢re R, Feraille A, Habert G, Lasvaux

o Sl & )

S, Tessier C. Adaptation of environmental data to na-
tional and sectorial context: application for reinforc-
ing steel sold on the French market. The International
Journal of Life Cycle Assessment. 2013;18(5):926-
38.

21. Ecoinvent Centre. Swiss Centre for life cycle in-
ventories. Swiss: Ecoinvent Centre; 2015.

22.Ma X, Ye L, Qi C, Yang D, Shen X, Hong J. Life
cycle assessment and water footprint evaluation of
crude steel production: A case study in China. Jour-
nal of Environmental Management. 2018;224:10-18.

23. National Renewable Energy Laboratory. Life cycle
inventory database. Washington DC: US Department
of Energy; 2014.

24. Chibuike GU, Obiora SC. Heavy Metal Pol-
luted Soils: Effect on Plants and Bioremediation
Methods. Applied and Environmental Soil Science.
2014;2014:12.

25. Tchounwou PB, Yedjou CG, Patlolla AK, Sutton
DJ. Heavy metal toxicity and the environment. Ex-
perientia supplementum (2012). 2012;101:133-64.

26. Bai L-y, Zeng X-b, Li L-F, Chang P, Li S-h. Effects
of land use on heavy metal accumulation in soils and
sources analysis. Agricultural Sciences in China.
2010;9(11):1650-58.

27. Siyahati Ardakani G, Mirsanjari M, Azimzadeh
H, Solgi E. The environmental assessment of some
heavy metals in surface soil around pelletizing in-
dustries and Ardakan steel. Iranian Journal of Health
and Environment. 2018;11(3):449-64 (in Persian).

28. Das A, Kandpal TC. Iron and steel manufactur-
ing technologies in India: Estimation of CO2 emis-
sion. International Journal of Energy Research.
1997;21(12):1187-201.

29. Hu C-q, Chen L-y, Zhang C-x, Qi Y-h, Yin R-y.
Emission Mitigation of CO2 in Steel Industry: Cur-
rent Status and Future Scenarios. Journal of Iron and
Steel Research, International. 2006;13(6):38-52.

30. Sakamoto Y, Tonooka Y, Yanagisawa Y. Estima-
tion of energy consumption for each process in the
Japanese steel industry: a process analysis. Energy
Conversion and Management. 1999;40(11):1129-40.

9 o 55195 695 % é Jﬂ
1A Jlgs /gl &l /pass I :
Jlaz /gl 0jlas /a3 jlgs 69 )

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


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

OlSed g ooy pogs e

31. Norgate TE. Metal recycling: An assessment us-
ing life cycle energy consumption as a sustainability
indicator. Australia: CSIRO; 2004.

32. Solgi A, Nabizadeh R, Guodini K. Survey of re-
lation between consumption of energy and envi-
ronmental pollutants emission resulted of these
consumptions in central main campus of Tehran Uni-
versity. Iranian Journal of Health and Environment.
2009;2(2):150-59 (in Persian).

33.Schino AD. Environmental impact of steel industry.
In: Hussain CM, editor. Handbook of environmental
materials management. Cham: Springer Internation-
al Publishing; 2018.

® gﬂ/
yéfg J 1P9A e /gl o)l /masjlgs 6593

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

VY


https://journals.tums.ac.ir/ijhe/article-1-6167-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-04-06 ]

Iran. J. Health & Environ., 2019, Vol. 12, No. 1

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

ﬁ :
%,

o

“ agwy

Original Article

6,/ 2
0 SN
" Of Environ™®

Life cycle assessment of steel production from iron scrap:
a case study at a steel plant

S Khoshyomn!, A Heidari'*, AR Heidari?

HERLTH AND ENVIRONMENT

1- Department of Environmental Science, Faculty of Natural Resources and Environment, Ferdowsi University of

Mashhad, Mashhad, Iran
2- Department of Radial Technic, Yazd Rubber Complex (Yazd Tire), Yazd, Iran

ARTICLE INFORMATION: ABSTRACT

Received: 24 February 2019 Background and Objective: The steel industry is the world’s largest consumer
Revised: 14 May 2019 of energy. A large amount of iron waste is produced annually, which its use in the
Accepted: 18 May 2019 steel industry can be economic. The purpose of this study was to investigate the
Published: 19 June 2019 environmental impacts of the steelmaking from iron scrap as a raw material using

a life cycle assessment (LCA) method.

Materials and Methods: Simapro software and the ecoinvent database were

used to conduct LCA. Data on the steel production process (raw materials, waste,

and products) were collected by a questionnaire from a steel plant. Environmental

burdens were quantified using ReCiPe, Cumulative Energy Demand (CED),
Keywords: Life cycle assess- IPCC (Intergovernmental Panel on Climate Change) and water footprints

ment, Steel plant, Iron scraps, methods.

Simapro

Results: The results of the ReCiPe method showed that the terrestrial ecotoxicity

with a value of 14392 kg 1,4-Dichlorobenzene (1,4-DCB) eq/ton of steel and
global warming with 5289 kg CO, eq/ton of steel, had the greatest environmental

impact, respectively. The lowest environmental impact of this process was

obtained for freshwater ecotoxicity and human carcinogenic toxicity. The carbon

footprint resulting from steelmaking is 5.24 ton CO, eqg/ton of steel. The most

important sector of the greenhouse gas producer is the consumption of electricity

*Corresponding Author:
heidari@ferdowsi.um.ac.ir

with a rate of 2900 of kg CO, eq/ton of steel. The cumulative energy demand of

one ton of steel ingot was 73393 MJ, which is three times the global equivalent.

The total water footprint for one t of steel was 19.5 m* of water, which is almost

near to the equivalent in Europe.

Conclusion: the use of iron scrap as raw material in the process of steelmaking

instead of iron ore has reduced the amount of human toxicity potential and

mineral resource consumption.

plant. Iranian Journal of Health and Environment. 2019;12(1):63-74.
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