Sk ZEDLCA

- tHREXAH DB R -

J)—> RF—IL v F—
201243A5H
BAKSER L CARFWGESE
TEHAESE B 55
& BE

EEDZDE, FTHH 1
2 Nippon Steel Corporation. All Rights Reserved.

= AN R

NNNNNNNNNNN




RO FEZDHR

(&~ BRBHDA(ME
14 —  PE g /F g7 a73Y) eToit 130"
GEETBOBFEEND. i
% BRICsEHDHTEFEEZSHT 1 !
4 BEOBBEIILK
"
E 10 ﬂilﬁ) 3OEF51—C+11E > s i)
8{E"'.
ﬁ 3 48
=
6 / LT LN ‘
D1A§Uﬂﬁﬂ?ﬁl1,ﬁ§-(1ﬁﬁ¥ﬁl)
] - 197ke/ A
|||||||| ||||||||||||| ||||||||IIIIIII||
- RRRRRRR

EEDZDEN, F B &K

61626364 656667 62 697071727374 7576777879 230815822384 858687 8889909192 9394959697 93 9900 01 02 0304 05 06 07 08 09 10
H B8 . World Steel Association

© 2012 Nippon St

wn B ZAN TR EE

eel Corporation. All Rights Reserved. NIPPON STEEL




GDP [2000USS$RE R A i) & /=V R M HER [ kg / $]
0.08 -

. O EU15
‘. O zn#EU
) . /A CIS

< Nafta
O HE-LT7IVH
‘. JANE o770
0,_.”@ O RETFOT

<><> O TOMTST
<><><> % @.,Q. MR << &3 &WW' T T T PT R P a— @ TE
© kLo

T
DD T “’@%QO L i ]
-4 5. Q YNSHEFEER
! -}C) o
mm&%@% s === ————-

0.06 -

0.04 - &

0 10,000 20,000 30,000 40,000
— AN %47=UGDP [2000US$kE B 1 4]

EU15:1981-2007:; FMEU:1991-2007; CIS:1992-2007 ; Nafta: 1970-2007 : 4t - BF 3 : 1979-2007 :

hE -4t 72')H:1979-2007; 4, K :1970-2007 ; e HE 77 : 1970-2007 ; Z D 77 : 1979-2007

Hi B8 : World Steel Association

REDZDE~, HAH A ZANR"E2X

NIPPON STEEL

© 2012 Nippon Steel Corporation. All Rights Reserved.




> 19674, 1ISI (International Iron and Steel Institute) & L TE&3L
20084, World Steel Association|Zc&#§

> MBEA D /N—8 : KA —H—F3170%t (&, Lfi20%tdh174t) | &
- Kbk ER /RS, SR RPTTHES

> MBAKMA—D—DEES =7 : HREHEDHIBE%

> LCA Expert Group : ZF&EH 1244

EEDZDE~, HAH ArABZRRUESX

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




> BalE, TORBEDMALEE, BEICELEZETODIM V1)L
(REFRDN-RE-FE-ER-VFA VI - BFE) OETORRE
I2ENWTHRAGREADET (BERPIRILF—DHE, RFEHR
MEVCEEVOHHEGE) ZRESETLS,

> T4 Y4 )M (Life Cycle Assessment : LCA) &l&FZ, Ch
bNDRBEADEFZIAM 7LV ILEEICE- T, BEMN, TEM
sgﬁmgiﬁ?é$ﬁﬁs%@%mE;Uﬁﬁﬁﬁwﬁﬁéﬁé
CEMNTE D,

> Ffz. A TYC VA, T/ THS TH#E) LSS, TH—
EX] %, #F70tX] TEEDLEITOLR] FOVATLA
HxRELT D,

EEDZDE~, HAH ArABZRRUESX

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




»World Steel Association
®1995F X A2 — |
OXRILBDLCIT—2 5V T M
o FIRET—F DIESE

> B ARGk ERE R
@ 1095 L CAREIWGHE
®|ISI LCA ForumIZ&E L., &7 L TULVE=EN TOFEMEAER EFES,

PREREEXE  BRESA 794 0 IVRESEFTMEATERR
@1998FE R F— |k
o5 HEEH, 23T %S

REDZDE~, HAH 6 A ZANR"E2X

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




BHERDT—FR—R(IZHEFELID, FE - KX
EICIEREN S, HAXBDEFETEET—2R—X
BEIROLN TV,

MBoundarym R~ #i—TH S 1=, BIEY - BlEH XD
UKLy, TRHEOFE -@ELTEOLR (EIFE) 0T
—’5‘0)*&“':—51&797 l./o
Q#HMMUETORRIZE TS HIET - TEANDBELA
IR M) —[TRBENTULVELY,

[1SI : International Iron and Steel Institute (E &G S)
20084 . World Steel Association (tH R &iRE) IZFh

EBDEZDE~, HAH ArABZRRUESX

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




LCA Expert Group
> HREEKMA—H—EYV1248 0B 5F, 20/ FELHEE,

> B - EHGAfGRERUVERERB~ORYMEAICENT, R
EN)—F =y TEREBETEHELS. LCAEILTIE

> FEFHARRE
® [CIT—AR—RMNEEETHE, EH -WF RWEXTIZTSEODT—FIR—X
BWER, RISV T VS ALY DLCIAERTEIL,
o ZMMEENSBICHBITALCAY—RRAT(—
® LCAREAYE—CDHEADRE
® A /N—EDLCABSEFHRITH

® | CARSE{ZE#E, Eco-labelling, EPD (Environmental Product
declaration)., HELCARED EN R IR

EBOZDE~, HAH ArABZRRUESX

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




(1 System BoundarylZCradle to Gate : [RFEHEHRE S REKFTD
HEIE TR S D ERE, Functional unitld. ' gate’|ZH

[+ 58 1 kgD EFE,

@ #MDEFIII5TEE, HRE, BELEDBRIILAEL,

@ FEREHEME. BB TOREEHERHLET S,

@ LA -ARELEXE, S TOT—4%EA,

® BIEPIZOLTIE. BETO LA THESNIBOREE
LT B, (BIFEHR. O—YRFH R EBIFHR,. BIF
A5  MMRST | L&)

® HRISYTDIHAINIZKRBEARIZEOELTEL(
EETER),

@ BELBIZHSTRILX—BEEFIEOLETS,

EEDZDE~, HAH ArABZRRUESX

© 2012 Nippon Steel Corporation. All Rights Reserved. NIPPON STEEL




wrm

wmom O oo O

Cradle-to-Grave

Transportation

Raw material and

energy production
(including extraction)

Scrap

v

Gate-to-Gate

Steel Making Processes

L 3

r

Consumable
production

Ancillary
Processes
&

Transport

Waste
water
treatment

Recoverny
processes

r

Waste treatment

== =======

Saved external operafions

Equivalent coproduct

functions

Steel
products

v

EEDZDEN~, F B &K

© 2012 Nippon Steel Corporation. All Rights Reserved.

'

v

Emissions to air, water, land

products

H{ B8 : World Steel Association

wEZANFN E2k

NIPPON STEEL
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@ R95v7FD end of life recycling &Y AL r—XZB0,
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ELAST FURNACE ROUTE

| Sinter I-—.. I Coke Making | | Pellet
T 1
Sinter l Pellet
i - Blast Furnace
w

Ferrous scrap
| Aldternative Iron Making |
T Hot Metal
Direct Reduced Iron ¢
w

| BOF Steel Making |
T

Slabs-Blooms-Billets
1

! ! ! J

Section Rolling | | Rod/Bar Rolling | | Hot strip min | | Heavy Plate |
| [
l l Hot Rolled Coil Plate
Sections Rebar w ¢

| Pickliing |
Engineering | |

Pipe Making ‘
Steel t

Pickled Hot Rolled Coil
L uo Pipe
Vwelded Pipe
Annealing & Tempering |<—| Cold Rolling |

Finished Cold Rolled Coil Cold Rolled Coil
il il ! ! i

Organic Tinplating || Eccs || Electrogalvanizing | Hot-Dip
Coating Galvanizing
Tinplate Tin-Free Steel Electrogalvanized
Organic coated Hot-Dip Galvanized

Typical representation of steel making processes. Process routes can vary: all routes not included. Steel

products highlighted in bold blue text. L
Hi 8 : World Steel Association
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ELECTRIC ARC FURNACE ROUTE

Alternative Iron Making Blast Furnace

Direct Reduced Iron Hot Metal

! I

EAF Steel Making

Ferrous scrap ———»

v
Section Rolling Rod and Bar Rolling

v
Sect|o|ns Others (e.g. flat
rolled products)

Rebar

Engineering Steel

Typical representation of steel making processes. Process routes can vary; all routes not included.
Steel products highlighted in bold blue text.
Hi# : World Steel Association
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Scales ) R .
Coke Makmg Tron Scps Mitrogen (I}, Argen (Ar)

Lron Sulphur (5)
P Synthedic Slag Fluorspar (CaF?, finorite)
o Recarbiding Azear Carbone Diowide (CO0)
Refractories Pemoleum Coke Sodinm Carbonzte (N22CO3)
Blast Fumace Liquified Petroleam Gas Sodinm Bicarbonate (NaHCO3)
Calcium Carbide (CaC2) Casting Powder Sodinm Hydroxide (Ka0EH)
Magzesinm (Mg) i Calcium Chloride (C2C12
 Manganese Ore (Mn, ore) Hot hetal ol Catcm Su]phom.m (C iso}tz
Dolamite (CaC0,-MgCO3, crude) Pig Jron + . Lims (C20) F——
— Waste Water — - ;
- Electicity (sit)) — > v G1 BOF STEEL MAKING Treatment Phane
Ofther Fuels —— ! I— S _ ——# Dezulf - Dephosph - Desihie. Slags
- Deszulphurization o ot Metal T G
Dephosphoration » reatment (ras
B Fl. — b .
Steam - Desiliconization Die-Dustings . = Hot Metal Treatment Dust
— Pressure Aw —— —— Waste Refractories
. — Scraps
Sintered Tron Secondary Dedusting - p oeconday BOF e e
Moltered Iron = - Drust Blast F
Iron Ore . =t Furnace
COther BF Gas ' p BOF Gas Dust Other process stages
Coke Making COG Gas » YvYyvY¥Y h J De-Dustings [-------- h
= (primary, dry) . » BOF Gas (2}
Blast Funace ——— BF Gas . - .
Gas Wet Gaz De- L : _ ) -
Crevgen Making Orygen (O)— Basic Oxygen Dusting (tertiary) [~ Cleaned Gas ; ¥ BOF Gaz (1)
']EE -1.|.u - Nitrogen (M) > Furnace E )
Copper | Electiodes—————————» | Released Water
N;;ZS Scaps — Decantaticn & |— Recirculated ‘.'i-'::.ter.
Femo Manganese | 0o g qone - Purge Treatment |—® BOF Gas Fme Shidge
_ Femo Boren | - etalic Adatves ] i Metallurgy [ g BOF (Gas Coarse Sludge
e ol Light Fuel Ol — BOF Slag Processing » BOF Slzz
_ Cemo Lot Propane ————] - £ >
Ferra mhm Inzot Casting Water p BOF D11:.t
[ O NI | e (CLHLNO,) | vy | etalluszy Sludze
Ferro Phosphorons WA | hletalhurgy Dust
Ferro Silicium Acetylens (C.H,) . o Thures
Ferro Titamium o i Continuons Casting — - Metalhurgy Slag
Silico mangzaness Fecirculated Water —— —SludgE4>| Clanification Soales » Cont - Castine Seales
Unspecified Water ——— -
Water Softening I— Soft Water ——] | P Contirmous Casting Sludge
Water Demmeralisinz | Demineralised Water } — i () Carbon Dioxide {C?:_.bius:i]}
) . EE . (d) Carbon Menoxide (C0)
A Slabs-Blooms-Billets v Emizsions () Nitrous Owides (},0)
Ingots Steam {a) Druss
+ {3) Sulphwr Crides (30, as 530_,]
Hot Serip Mill r:; sz;:ugﬂ_'n Orid (N0, 2z NO)
Rod and Bar Rolling :aJ Lead
Section Folling Ea) VoC
Heavy Plate Rolling
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Steel Storage /

18.4 Billon ton
e. 18.2 Billion ton)

0. ES
Machinety _ T¢ -~

*
Building "_ L*

1059 M - %, : Puu\'\cWo"‘i“
ng44 M tOn"". : :?(!;fzzgonol
Overview of steel recycle circuit” in"the _\_A_lpr"ld (2005) neite
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- 1SO14044I1=K 3K EZKH
- HHEROISICHEBERICEIYESOEEEELSETICH-LHHEEETIRE:
Closed-Loop&Riz€5,

+ BMHMTOVHAIIVITVRT L
- BIFERFEERBRICEY, ThETASBRELTIRREZRELTEY, BRELTE,
MEOMETOMESESABONI) YA IV AT LI BETATVS,
- RELSHAEIHEICHTLH>THEY . GHUEREBELVATLRRELTESR
TE SHEBES0VY12)(EClosed-Loop& REE S

v JEOIFVF
- HRADBHAFRESRLVEMHS T, BFEICLI—RABOEE L5ISHEH
R TRRSND,
- S8m $
B BETH D,

- BB RDYY AV EAE
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L R 2

Cut-off approach
(Recycled content method)

Virgin material
Use phase
Disposal

Scrap remelting

Environmental impact

Production Use End of life

HRETDRBVATLRNTOAHFEEST D V(7))
[C&BRE /I ILOVNEER) EE R,

ERDE MUV AT LB TORE&FER ORI FIXEL,
DY AIINSINBRIZVTICIEBEDTATHAIILDER
BREOIIFEL,

H B8 : World Steel Association
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End of life approach

(Closed material loop method)

Virgin material

Recycled material
Scrap remelting
Use phase

Disposal

End of life

Production Use

BRAHHMURB VAT L BRETATHAVILDETERRE
LT UYL TIZKBEREILIOVNEE R T HEHE
H"]77°|:|—7‘o

End of life 59T DV HAIILIZKY . RDZATH A4
WIZEWTIRIL— (&AL —F) DEESEBSHES
DIREAFHIERSN S (avoided burden),
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> HEDERBRERIL. end of life7FO—FEM A=K,

> Cut-off 7FA—F (Recycled content 7FO—F) :

BEMBEH AN EHIEORBEBRARET)H 171+ 231Thh TLY
BOWERMDOUH A ERET H5EIZET 5,
HAPDUHAMIIIEHDLLEEMEERTHIEEDIEIZELTEHER,
BRICEUN-US AU T HRENICERBIN TS EBREMICIIRE,
HEQBIEFZELMTEELLITmA.,. TIEOELEBIET. & FET
DIEMRIEIZ DAY HiatiLy,

> End of life7O0—F
o HEmend of lifeFFRICHWNT, BERAIICEIYLATRE/ZE I L TEREIC

ERENTIHAVILSN-BEDLEZER,

® RMDFIXROFARREMRZEKRIETHILEZAIBEDRFELLTHER
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nL-BEERERAHF

Eurofer (European Confederation of Iron and Steel Industries)
Eurometaux

International Aluminum Institute

International Chromium Development Association
International Copper Association

International Council on Mining and Metals
International Stainless Steel Forum

International Zinc Association

Lead Development Association International
Nickel Institute

World Steel Association
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LCI including EoL — X-RR Scrap LCI+ S Scrap LCI
/ <
YOS VALEUDVINOYIVWRT A979 7R 49009 D & far

X : 4 DLCI(R9797 V4499 #& - cradle to gate)
Scrap LCI: R95v7DLCI
RR : Recovery Rate
(EoL D[EIURER)
Fa AR RARIZYTELTRIRENHLLEE
S HHBTOERTHEAINIRISVTE
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Y = Metallic Yield (FAt€RX$HE)
2RTAER(BRIFIL—BN) ICBWTRISYTh oM EEET HROTE,
Xpr = LClI for primary steel production (1R#E#DLCI) <EFIFIL—F(0%RI797)>
Xre = LCl for secondary steel production (2X§#DLCI) <ESIFIL—F(100%R9797°)>

1 kg scrap

'
1 Y<1

L H{BE: World Steel Association

Y kg steel produced

ISONFEERTIE. 1kg DRITFYT &, Y kg D2RIAMELEEL, Y kg D1REMERE TSI LB,

1 kgDRISyTHERIZEY . XprY = Xre Y = (Xpr - Xre) Y ODLCIZHEHFIATRE,

(KBIL—FDB XprYDLCIZE #IT 5D, AFEDRINEZR-T-DIZIE. XeYDLCIZREET S, )
B, RISYTADLCIEIYZHT Scrap LCl= (Xpr - Xre)Y

REDZDE~, HAH ArABZRRUESX
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> EREWLELTRISYIDATINETIHNTIRDESEEHDE
M ARATLIEFEMTHS,

> BB ROESEFAL—TTOURTLEHETOLCIK, BRHEY—R
VIAERIZEFET . VHAIILOLRILDPEHEE . RUL1RTOER
l:wjéu#«rmbjntxmﬁwmwﬁtﬁﬁﬁwiilzmﬁ#é:
EIZh B,

> FERELT. Xpr> XreTHNIE, UHMIIVIEERTHHEERS,
> EREIZX. BIR/EEFTOXATERISYTEERLTEY . #kiiA—

A= DRET—RICEXpriEEEN TR, ThEEETS
LEHY,
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Xeor =1 _#&#FR57OLCIE |
mkg scrap input Xor Xre
xS - + Hi
~
1 kg steel produced 1 - mY kg steel produced mY kg steel produced
XBoF
X
XPF mkg scrap input *
1 —mY kg steel produced 1 kg steel produced mY kg steel produced
Xpor = (L-mYNX,, )+ mEX,, ] . _[ Scrapace |
<L Bor A e
CCT.m= ScrapBoF ,Y=1/Scrapre &9 dH&, X = Scrap,, /
i . i 1 Scrap gor
i Sera / v | Scra B .
X, =|1- : P por [*Yp;- ) +[ : P sor X Scrap
crap,., crap,., H#8: World Steel Association
EEDZDEN, HHH 31 FA = VAT E
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1/Y kg scrap

l

iron ore

l

Scrapgor kg

X, e EAF BF/BOF X sF/BOF
v v
Steel slab
\ 4 \ 4
1 kg slab 1kg slab

LCle = X, + 1/Y+Scrap LCI

LClsrsor = Xersor + SCrapgor® Scrap LCI

P25 &Y Xgrpor = (1 - Y+ Scrapgor)* Xpr + Y* Scrapgor* Xe

Y+ (Xgr/mor = Xre)

Scrap LCI =
:':-G\ LCII’e = LCIBF/BOF 1 - Y' SCFapBOF
Xe + 1/Y=Scrap LCl = Xgggor + Scrapgor* Scrap LCI Y=[(1-Y=Scrapgog) Xor + Y Scrapgor® Xee - Xeel
Xargor - Xee 1-Y-Scrapgor
Scrap LCI =
1/Y - ScrapBOF = Y- (Xpr - xre)
Hi88: World Steel Association
32 A = VAR

REDZDE~, F B &K
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LClinciuding o = X - RR Scrap LCI+ S Scrap LCI

S: HMTOCRATHERINDIRISVTE

7 < X : $i# DLCI(R)797)%49") ) #& - cradle to
- o . . - . ate)
X77“}7 'J'Ij"fa'}ya 0)’7[/’/ “}I~ X77“}7 'J"j"wuy’] o)ﬁﬁ RRg Recovery Rate

=X-(RR-S) Scrap LCI
BIZIE,. X: CO2Z&PlI=EBE,

Scrap LClI= (Xpr - Xie)Y
= (1.92 - 0.386) x 1/1.092
= 1.405 kg CO,

LCI including EoL — 1.889 - (085 - 0121) x1.405
= 0.86 kg CO,

* RR = 0.85 kg worldsteel & &Y
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Iron ore 0.121 kg scrap <«

! !

Steel production

l1kg Hot Rolled Coil

Product manufacture,
use, maintenance and
final disposal

l

Steel scrap from system for recycling = 0.85kg * _
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*The Center of Environment Science at Leiden University® A i&iwET —20E(IZ k5,
*GWP 100 years: SEIDIHE. CO2 LA NKEMT. $198%E LB,

FE O, LCIDHATEY{[EEALV: cradle-to-gateDT—ETHY . RISy TUH LY ILEL, #
R EELL T, 85%%EFE A IFEDMEIZHEAL TIEASAL, HiBL: World Steel Association
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WSA “Steel Recycling Circuit” in the world, September 20108 &EE &L YViRF:
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WSA “Steel Recycling Circuit” in the world, September 2010 & & &Y k¥
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> SMIIERERTHY . RISYTRELEZE->TREIS=0H. XI5
TG L) TRIFHFRFHEZRATLIONREY, (worldsteel
LCA Expert GroupDEFREE)

> BEEZIMNELET DN, End of Life ) LY T EELTIL. LLTF
DEEZEHIEAATHEE,

OEHERVTVTEIINE = 85% (RKHMMAX = 15%)
BEB+EICEIHRDRISYIT—2DBHIERICE I
”Steel Recycling Circuit in the world”, Sept. 2010 KkU))
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