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[ &9]

DONEOEAT VI = 2EFeED 4 X Uiz TC, TAI (International Aluminium

Institute) (2L 5 2010 FDOT — % & 4 L IZ/ERL L 7=,

BAT LI =0 L& 1kg H7-0VDTA 7H A 70 A X R

V=) 7/ =<V o
BIRIHE A=A K kg 5.61E+00
R kg 2.50E+00
£ kg 6.01E-01
RIRIT A kg 5.00E-01
A% VA kg 1.37E-06
—kTF1F— (LCE) MJ 153
RREPEHY | CO: kg 1.00E+01
NOx kg 1.57E-02
SOx kg 2.93E-02
[ARSH N /K= kg 4.93E-03
PFC kg 9.56E-05
HIERIRIE(EFE (GWP) | kg-COzeq 11.1
ResEt Y | ARIE kg 2.69E+00
e FEY) kg 5.31E-02

TR — HIEKIERGICED D b ODHRFEIR

EEOT LI =7 A4 1kg H7- Y O LCE # £ 18 GWP

& ZAF IND IDN TJK BAH UAE
i A bR % 10.2 0.8 7.4 0.6 1.4 6.8
LCE MJ 178 194 114 123 184 184
GWP | kg-COzeq 17.1 18.8 4.9 5.40 12.1 12.1
il = CAN ARG BRA RUS AUS NZL
i A Lb =R % 4.4 3.5 9.8 12.7 31.3 10.0
LCE MJ 116 142 111 143 171 110
GWP | kg-COzeq 5.2 7.7 4.8 9.1 16.1 4.7
ZAF g7 7VU5 IND £ F IDN A4 v Kxv7 TIK #VF A% BAH RX—L—r

UAE 77 7 e RE#EM CAN 7+ % ARG 7LErF BRA 77/ RUS mi7
AUS #—2Z2 K7 U7 NZIL =a2—Y—J UK
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BT LS =7 A4 LCI O 2 E TOREE & Dk

2000 4£ 2005 4F 2010 4F
LCE MJ 141 146 153
LCCO: kg 9.2 9.0 10.0
GWP kg-COzeq 10.7 1.1
wwEEg | < 70 56 a7
R 25 37 43
(%) ;
H A 5 7 10

BRI i, 03 0.2% L0 THBK

111




1. [EL®HIZ

T =0 AHE T, 1998 TNV = A#F&ED A X~ % EAA (European
aluminium Association) D X MY (JRHEAL) 6 X OB AERE (1996 ) (25
SWTCHEY DT, D%, 2003 412, TAI (International Aluminium Institute) (& XY 2
FINIMROEL WA R b Y (2000 4) 22— RTOREORAFHIED A X
MU & LTHY D, S 5122007 FE121F, TALIZ K5 2005 D FEFE A FAVTA X MY
ZRIE L7z, 2013 4FIC TAT 28 2010 FFOERE 2 b LA X P ZRARLIZOZKRIC, D
MEOEAT VI =0 LAFMEOA X MY ZRE LT,

GLEAWARES

21 VAT LER
DREOBAFHEIZONT, K 1LIZRTEIICAR—=F A MEHENO T VI =0 AR
FUOHEEEICMAIND ETEVAT AR E LT,

/Ti—ﬁﬁj‘ir ~ (& 15)
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7L = Al
v
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v LTI B
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X1 BAT/I = APHEDT 2T NEEH

2.2 F—XOH
IAI NERY fBDT=A X hY (BBEE 1) b L0, R 1ITRTEERT —2 2 H
Too A XU MUD 2010 FFEEOTZO, KFEHGTT —Z 1% 2010 FOT—F 2R L Lz,
ZoE), BEISUTEE, WEFTOBRELZ Y =7 A NI VAL, 25Tl



#F1 WECHEA LT —Z o0

[ tH il N 7w
IAI-LL.CI 2013 | IAI : 2010 Life Cycle Inventory Data for the A=V A R, 7
(2013) Worldwide Primary Aluminium Industry”, JUS sl R R dl
http://www.world-aluminium.org/publications 1, 7= AR
» LCIL 7 —%
2010 4B R
IAI #:3+ 2010 | IAI Statistics : Hh i’Eﬁ}%”\? /1/?:%@%5%
http://www.world-aluminium.org/statistics = %Jﬂ&z LA =
JFEAL
s Bl 7 LS =7 L
A
T Ivvay (CFy
C2Fs, PFC)
JAA E¥-1 THI =04 /L)ﬁ?gﬂ [ HADFr et A Lo 4 O [E B dm A &
. - F(2015.12.24))
mpgREEr 2010 | 1 .
B Rt 4 BB AT 2010
JAA EE}-2 T I =D ABRER (24,25 TAIT AR AR B EOR —x
(2013) —F I AR FARDHAR, 7
World Metal Statistics ITOEERE AR
Global Trade Atras
Ehd#izl 2010 | UN Commodity Trade Statistics Database i HH AR (R —%
http://comtrade.un.org/db/ AR, TAIT)

JAA &¥}-3 TV = ARBEFT O FET — % (2010) 80 T 1 R AR )
(2013) R AL, BT 2
MiLCA (—thE¥EREEAW S LCA Y7 b =T LCA Y7ty =7 ff
MiLCA B 7 — %~ — %

(IDEA)

2.3 T—XDEH

ARFEIZ BT,

INETOA 2 N UERICHER L= 4, EIROME

ARy MEAMESEFEOWMAERIZESW T — 2 GUILTHEE R « [ B A 087 e AR

W) DL oT-Z Eonh, B A D LI AL DOER]OFEEZFEH L,
A Xy Y OERRICYESL S, [TAIFLCI 2013] OF —ZIZOWTHHrL, 7/AI=1
LB DORIET XX —D 5B TV I FERUENK 27%, EREEH O = L F =056 70%
EEDDHZ NG, LTOFHTT—F2RMOMEDLZ L ELE (B3EEE2),
TV FHhER JOEMBEIC O W TIL, [TAT #t3 2010] (BEEE 3) [T L HHl
BRI =3 L ¥ —B L OB NFEM A @A T 5, 72720, 7V =7 KBGO
BIFAERIC OV T, FEZ L1 [JAA B3] 12 X 2 8T O BRI % 32 78
Tk v MEFHT 5,
R—F 1 MEER X OEBRREIC >V TIL, [TAIF-LCI 2013] OF— 2% F D%

E1 AT O#EHClE. Africa, Asia (ex.China), China, GCC, North America, South America, Europe, Oceania
D 8 Wk IZ 31T T B,



FHHT D,
[TAI-LCI 2013] &5 5 851E (Casting) 1IxIS&EFHAN E T 5,
Bk OWTIE, Bk, £iT D,

A XN IE, A—FH A~ TAIF, TAI=TAZONT, ERNZEH L,

ORENCHA IS TV I =7 AFHEIZHOW TR, TAI =7 AHHEDIENIC, —
HORBFTICB W ORSTHE SN A&etE&EndH 5, LB 2010] TIX, Z0o—kE
SHEN T IRESME L ELICESE L LTEHESNTWDEED, ZNEDBEd o3
Wb, TWIZTLAGRZIDFEDORER, A1 PR T N—Lb—r TIT7EHERE
W, X TAVIERE, TAEBTF U A=A TV TEIP=2a—Y—F K
D8 »rEHIZOWTIE—REEMEEELZ Lo To, 2T, ZRLHDEIZOWTIL,
LEBEMEE 2010] O/ EZ FMEH & L, FriE o ALLER 0.5% L ETH 5 12
yEERGEE L, ZHIUC L2 HHem A &Ik 25 REOEIS1X 98.9% Th 5,

TN =y AGEEICBT AT AT OME, T FREERICBIT AR —F%Y A FD
FHEIL. [JAA EF-2] BLO [EEHE 2010] 28 S ICEH Lz, YZETOZNEH
DAEFEBNVELRDN, RHOBEIEIT VI THEIWVIER—F0 1 MLEENSHR L
2o WTNOEE DL, FHEREN 1% EOEEZHR E Lz,

R EMIS L UGB — A MO T, BARZEOLEEENSEAL TWVD 77— AR H
LN, ERERAEET LS ZERRETHD Z L, TORETRLX —DORRITHT HEEN
2%FRE (BNITZD 1/10) L ZOREN/NINZ Lnb, YHETHEINLI DD LK
E LT,

LCI 513, FEE¥REEHH A LCA Y 7 b =7 MILCA 12X V{75, MILCA TixE
BIOFHENATRE L 7o o TWD N, FEOT —Z RSN TE LT, BHUSNDOTZ FLF
—, BIEMEIEET o A THESIND, R—FV A hBLOT I FRERROEIC
DWTCIE, FEORME N ZHNTHE L,

2.4 EEOH
AFETIE, TEETHLIR—FVA b, TAHIFTBIOT LI =T AIZOWTOLE
EEEE LT,
A=A LWL G TV FRGERT E 7 I3 E Comikt, 7V T ORSBETE -
IR E CokR L, BRSSOV TEBNCRET S Z LI L <, I T o
LR E LT,
<AH—FY A s OENEE >
FERNTTY LI F8E — 100 km (FL L ~85ERT)
WESMCEH — 100 km (85 1L~ H7)
WAETO#E — 0km (REFTICHEX)

< TV T OE NS >
FEANTY VI =0 88 — 0km (RGEPT~RBRPT)
HESMCE . — 50 km (BUKEFT~FEHI#E)
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EAETORE — 0km (RUSPFNCHEE)
<T IV =7 LD ENEE >
RIGHFT =gk & L CENESIIEE ST
E NI SNERE () &L, EHEmE 25720 W (131E) @Wks L,
—F5. BHIZE @RI ELE L OELEETHY, MILCA V7 by =7 OERM (LA
W) BEEEZ A L7, MIRICE L CORWAREIZOWTIE, &&F Y OEOFE M E T8k
EE, FEHEE O Bt l L, £, vo 7, KER Y, WIED 2 0T 2551
WX, BEEEOIT W & Lis,
BETREICHOW T, R—FH 1 FBI TV I FIZHEAMAE DD 12 DI i (1E15)
Wk s L7z, 7AI =0 LHHEeEo AR ) ~OmEIZ VTR, 2L 7 ERC
X 2E#E () #giks Lo,

25 Ny I T I RT—H

=Y A MERE, TV ELGE B N— R FGER LUV S = 0 MRS O
TIX [TAI'LCI 2013] I K B 7 v AT — 2 ZHW5H08, £ Z CHERASNWHEIEM, &
JRBFORE 72 122U T it MILCA 123580 IDEA 5 — % ~— 2 % il TR R E T
KLz,

HHT DN 7 7T RTF—2 %K 2187,

#2 HHLIEANY 77T 0 87 —% (MILCA IZ#5# 0 IDEA % 1)

x 326 P T
B B AR RIS BIRTHA U= BB IR R (ERIEH) &b &
(PRBIERIEE ) % 3
T OMDES FHEH OMIRR T — %, —E. BLIETEAE
1R BRERE ORE T — &

B Bigis | AR—FHYAh TAIF PodEmx (E%)

Wi B | R—% b, TS
% Lk Z DS 7 ER R EE(<8 7 DWT)

T =N
R H AR ERIR (BEET—4)
DY — 4 Kb U oA (BEET—%)
BER = — 2 A FANT—7 R
v F By F
[EXES Z DOt 57 EE B
Sofb TV =0 A Tk T I =T A
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3. HIHESMR L OGFHRTIE
3.1 7 —Z R I L ORISR
VAT LERFIH LR LB THLN, &7 nt 207 — 2 IUEH B X O
2RO TR 3T,

*3 K7 nt 207 — 2RI L ORTHRSAF

a2 T — & I AL i ilf=~as
ERlE9 %

A= 1 Ffik

B Lk SR ~FE T

e F#aElT 100 km, B

~7 L 2 kT W EERIIEME S 2 -T2
W Bt - R~ BUEIE
7L g 7L g IR = L 3 — BT
7V R Jgk B2 s 770 X S RLERT~AE Y | B Rk iE 50 km, BBRET 1T
#BUH#EE~ T L = 7 ARIHFT | 0 km
W Bt - R~ U W Bk IERES T2
BE AL 7Y _—7 (PB) &l BEFEE T 5, Wik E
T—#~ v/ (SB) BHAN— | S<EBE T
A kg
TS = Ll PB E i g HiIs 1 B 7 JE BT - 3
SB M PB/SB [t % %8
B Hh A 6 FEH#E~ B ARG ) )L 7 SRR O P E s

3.2 AU MY DEH
TV =0 NFAE DA X R Ui, [TAIFLCI 2013] (2 X 5K 2 O JFEMEHR AEIZ
DNTHET RE AR LOHIEDA L~y b Y EBA LTS 2 LIC kW BT 5, 2070
WCFREE L R DEROR—F YA b, TAITFTBLIOTAI=TLDA X2 M) 2R

TORENRD D,

AR MR

i3 R—F%A ~ 5.571kg
| Bepio—2 2 0.295 kg
F LRl EvF  0.074 kg
[ Rosti 1
ik TV F 1.934 kg

|
TV =y AR

Bk PB  0.429 kg
(SB2—=A bk 0.527 kg)

2 T =7L1.000kg H7- Y OFEMEHE AE (TAI-LCA2013)



3.2.1 EHIOR—FHA
n“‘\‘—ﬂwﬂ MRIBO 22 b Ui [TAFLCI 2018] O 2= b Y %2 0 & %
. BAOHEEORGTEN & AT,
TS FRIEFTE 7 I3 E TOBEIT L L. R—FH A FOA R FVICE
DI,

3.22 [EHIOT VI T

TN FERED A X2 R U2 [TAT-LCI 2013] DA X b U AT 53, ==
JLF—IZ DWW T [TAT $t3F 2010] oMU = r /¥ —FHEAMN 2@ H L7z, EFESEEOFR
'ft jj%)zﬁb\ﬁ—o

R—FV A FOEEIZOV T, [JAA BE-2] BL O [EEFFH 2010] L v FEELE
ZHE L. MIiLCA oMl E#E (MF ikl L O oke Fmst) (L EH Lz, B
EFHZEDOBE OEEITEE L TR0,

3.2.3 iR,/ ~—A
TIRN=7 B BB L —F LT HN—2 MED A o~ b U Zid [TAIFLCI
2013] DA X Y ZEH L7, 13X MILCA O%#ES (FEEF7n v ) Z@EH L,
Wik DR BTN S EHR LT,

3.24 EHHOT IV =T LTS
T =g aliliEo A Ry btk [TAI-LCI 2013] 7 ) R— 7 BB L O —4
NNV TERDOA X MY EHW, ENENDOEO Y X— T ER B — XL T ERRO
J:I:% WIS U TR L,

(DWW, [TAL#EEF 2010] o> Hitdss ) 78 /) R BLAr 2 566 U | BB O s IR AL ([JAA
iéjrﬁr-:s]) TS CTRBHERIE N 2 W TEI Lz, & 2 CAIFEEICO W TR, BEDFE
HEB LTI LR0A, — %8972 9.0 MI/kWh Z W C MJ ([Z#E L=, 71
DEGEIZ DN TIE, [JAA BEF-2] 3 L O [EEREE 2010] KL 0 e E %2 R E L. MiLCA
O (M LEES L O ok b)) 2507, BEMRZEOL S OMEIIEE
LTV,



4.

D HE D AHTH 4 D LCI

THAI =T AHEDA X FUERRICYS 72> T, FEBTHAR—FH A FB LW
T FTOREREZHETIVNERND D, R—F%V A MEILB X7 LI FRERT 2 55E
THZENEL WD, 22 TIE [JAA BF-2] BLO [[EERE 2010] 2k v, EH

DN E LT,

DORED 2010 FITB T LTV =0 AFHEOAZEL I OT VI TORZEERLY % 4
WRT, A BIIMEE@EERE (JAAEE-D) ICLb, 7AITOREIZONTL, 7
VI =T LEERPDLERT VISR LT, [JAA EEF-2], [EEKEE 2010] &0
AR 2 b SICHEE LT, RIEIRIRE 2> TV eEY L E—2 (Mozal), XA AT T

(Alcasa. Venalum) [F#mAEND72< . GFEN TV,

F4 TAI=ZULMAERBBLIOT VI FOFHE

A (E) AR | = T FRES
=44 EEANIS CE (kt) (%) LR | HR(%)
South Africa Bz‘;lys‘ide 207 10.2 Australia 100
Hillside
E?rllzloalco India 89
India 16 0.8 Australia 10
Nalco Chi 9
VAL ina
Indonesia Inalum 150* 7.4 Augtralia 98
China 2
Tajikistan Tajikaky 12 0.6 Ukraine 100
Bahrain Alba 28* 1.4 Australia 100
UAE ]E)l‘\l}’zi 139* 6.8 | Australia 100
Canada 25
Rio Tinto Alcan Brazil 39
Alouette USA 13
Canada ABI 90* 4.4 Australia 8
Lauralco Jamaica 7
Baie Comeau Suriname 5
Venezuela 4
Argentina Aluar 72% 3.5 Eflasﬁ'lali a 4512
Albras
Brazil é%;fr 201 9.8 |Brazil 100
Alcominas




Russia 41
Ukraine 18
Australia 17
Russia RUS AL 258 | 127 | Gzakhstan 9
ulnea 7
Ireland 3
Finland 3
Jamaica 2
Comalco
Australia Kurri Kurri 638* 31.3 | Australia 100
Alcoa Aus
Tomago
New Zealand | NZAS 203* 10.0 | Australia 100

* @EMEOAE&ME e Ry) 2ETe
T FEEEEOR—F% VA NSOV T, FEEIC [JAA EE-2] . [EEREEF 2010]

FENOHEE LA, AEICBIT 2R —F A MNEHBEZBET OLENRDH D, SHEELC
HwmbLEBII L, 7AVITREEROR—FV 1 FRZELELER 5 ITRT,

#£5 THAIFREEEOR—FY A NOFEL

7V g A—FY A1 N
ﬂﬁfBjZ* A =N S > B3
Wi | ERG) | smgE TR R
(lt)**=* (%)
Africa & | Guinea 597 | Guinea 17,695 100
Asia (ex | India 3,000 | India 13,000 100
China) | Kazakhstan 1,639 | Kazakhstan 5,495 100
China 29,065 China 53,376 64
China Indonesia 23,213 28
Australia 6,587
India 513 1
Canada ]_’4]_7 Canada 706 18
Brazil 1,678 42
Guinea 1,574 39
Italy 61 2
North USA 3,950 USA 4,054 36
America Brazil 2,375 21
Jamaica 2,253 20
Guinea 2,222 20
Guyana 198 2
Greece 104 1
Brazil 9,433 Brazil 33,695 100
South Jamaica 1,591 Jamaica 10,1589 100
America | Suriname 1,485 | Suriname 3,236 100
Venezuela 1,244 Venezuela 2,455 100




Finland Finland 0 0

Italy 7 71

China 3 29

Ireland 1,864 Ireland 1,259 23

Guinea 3,216 60

Europe Brazil 887 17
Russia 2,857 Russia 5,888 100

Ukraine 1,634 Ukraine 0 0

Guinea 3,173 71

Guyana 798 18

Brazil 471 11

Oceania | Australia 19,991 Australia 69,997 100

* TAL 0 %)L ¢ — JFUHAAL 5 ST % Hsl X 4y
**OOREOT VI =7 AMEIZE 5 TV X J il (EE) [E o A FEk
kAR ([JAA &¥F-2], [EEFE 2010] (2X%)
S EY o 23R —%Y A FEHE (http://www.teikokushoin.co.jp/statistics/world 1= & %)

TR FREET LR —ICB LT, % 61077 [TAL#tdt 20101 O HugR] 7 v < -4
EOHE TRV — L EFERNOREM LEFEMZ AW, 209 bOENIZHOVW T, IEA
a4 HIC L7- MiLCA (IDEA) O ERI D R4 E S 2 L=, F Ofh= %L ¥ — (Others)
IZOWTIE, BREHERBA DI, =3 ¥ — (MJ) OHF ELT,

# 6 Hugs 7L FHLET L —HEAL (2010 4F)

Africa & . North | South .
Asia (ex | China . . Europe Oceania
) America | America
China)
Energy
consumption (MJ/) 15,907 18,581 12,775 9,814 14,081 10,041
- Coal (kg/t) 272.7 577.6 0.0 81.5 0.2 57.9
- 0il (kg/t) 150.8 19.8 0.0 133.3 67.4 32.7
- Gas (m3/t) 8.3 61.6 227.0 49.3 172.3 159.2
- Electricity (MdJ/t) 221.3 | 1,741.0 612.7 393.6 1,077.4 220.5
- Others (MJ/t) 2,314 186 3,241 0.0 3,657 1,126

) [IAL#E 2010] TIR= R AX—iHBE (TJ) BLOAER () TRSNTEY . A THEO R
MZEHUREL (kd/kg, kd/m?) %&b &L ITHE L7, BHICHOWTHE, SFEORKENZERAT 270 MJ
FRd LI

—J5. T =g A8LEICOWTIE, [TAL #5F 2010] TixFE 7 1R USRI E S RHE

i (& W%ﬁﬁau_ﬁm)%%ﬁbfmé T = AR BT, B

THREHEDO /N K E VW, £ 2T, LVFEMICEHMET 572012, BAFENIRENMNIZIZE

7@%@%%ﬁﬁ$&%L%b BRI IE [JAA E8-3] I X 2 8BHFTOE ﬁ%&%

gt

2010 ﬁ@i@)\g ZHEASWTIMEY L A4 0 E

FRE /LS L OB L7k 8 IR T E IO R R 2 M L 72, 3K 812
BRI Z O OR LT,




F 7 ORI LI =0 ARGEEFEA (KWh/t) (2010 48)

Africa ACS}il?n(;)x China AI:rIloer;i};a Ai(l)g;i}éa Europe | Oceania

cP(fr?;?lI;nption 14,591 | 15,441 13,979| 15111| 15,717| 15,919| 15,009
- Hydro 6,371 2,597 1,398 | 11,341 13,187 | 12,187 3,379
- Coal 8,219 4,406 12,581 3,625 0 1,736 | 11,626
- 0il 0 74 0 2 0 30 4
- Natural gas 0 8,363 0 71 2,530 628 0
- Nuclear 0 0 0 72 0 1,338 0
7E)  [IAL #t&t 2010] CTIEHEAHEERE (GWh) BIOEER () TRINTEY ., ZhaREAl Lz,

ETIE.

THRAG (HiERE G, HB%E COMDE

7272 L. ZOHBRBIERESIIER L,

* 8 i A e > B ARG o [E I B IEE RL

(AEBILRE, THNENE) 25T,

o - D) W 2(%) A
FA K RIE (E{fh%) Hydro | Gas Coal N;](;le PB SB (kt) JZE/O%
South Africa 14,591 100 100 207 10.3
India 15,441 100 71 29 16 0.8
Indonesia 15,441 100 100 150 7.4
Tajikistan 15,441 100 100 12 0.6
Bahrain 15,441 100 100 28 1.4
UAE 15,441 100 100 139 6.9
Canada 15,111 100 89 11 90 4.5
Argentina 15,717 59 41 100 72 3.6
Brazil 15,717 100 63 37 201 10.0
Russia 15,919 74.7 24.6 0.7 21 79 258 12.8
Australia 15,009 9 91 100 638 31.7
gjﬁan q 15,009 | 100 100 203 | 10.1
Total(k}52) 47.1 9.8| 430 0.1 2,015 | 100.0

Total(4# A) 2,038
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IHHEDTF—EE L LICEBLER—FH A FEHEOR—FHA L 1lkgdH 720 DT A
THATNA R b EBRIITTT, R—FV A FOEBOIENIC, T FRERH
HVTEH OO E TOEXEEA TS, BB, A—%V1 FEHEIZDAE
DEIAT VI =0 AMEIZBDIEORER L, R—F A FNOFMIZ OV TIT, Hil
BIOT =W LA _e b 2R LTV D DI ERI O RIEE S DZEED IS ik
ENTWDER, T4 7H A7 vz ¥ — (LCE), HEKRBE(LIRE (GWP) & 2D
TS SEEBIRTEA LR,

TN FTREEICBIT 27NV kg 720 DOTA TH AT A X MU &3 10 (2
AT, A%V A NOEAICHE S EREESATWS, ok, TV FREEITDE
DEIAT VI =0 AMEIZBDbAEORER L, FEO GWP BZEHLTWH3, 7L
L FRGEOBREHRHEA N RKRELS, LB ARIZE S TWNDHEDTH D,

TN =y AGEEICBIT AT A =T L& kg b7V DOTA T A 70 ARk
UZz# 1L IRT, TAITOMANMHEIE EREEZEATND, 2B, 7T/ =0 Al
EET 2010 FEICOBENEA L TCWDEOAENSRE Lz, £7-. GWP ONR%ZX 3
IR, BEETIC, BB ALRICESWZDOREO T LI =7 AMIEICHONT HoR
L7,

.0
?:.0 m7ILSF s ERWUGE(BAR) ERHHEEH
16.0
140 |
120
10.0
8.0 |
6.0 |
40 el
20 ]
0.0

GWP, kg—CO,eq/kg-Al

ZAF IND IDN TJK BAH UAE CAN ARG BRA RUS AUS NZL JPN
WA

M3 KEOTNLI=LHED GWP (HMERER(EE) ®

® ZAF 7 7Y% IND A2 F IDN 4> R%xv7 TJK #VFAX> BAH AS—L—>
UAE 75 7EEEEH CAN #7574 ARG 7L¥rF> BRA 75 RUS 27
AUS #A—Z FF U7 NZIL ==2—Y—F 2 F JPN BA @AICHEI@EITEER)
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FOWEENT VI =T A0 1.9 ELETHY, HRHME L2 LICb LD, —F,
ATV =0 AEHIERMRICKR LT, Rk D FIGIE 2.5 BERE L /M S0,

ARFAEIZFBN T, 8B L TREPHMRRIF 2R T 7223, ik thkm H720 O GWP
(33K 156 O L 5 ICHEEFRRIC L Ble D,

# 15 HEEHEFRED 1 thkm 7~V © GWP (MiLCA ##;» IDEA 12 X %)

R bk 7L TRES
PRE(EY) |20t b T v s | SATEN | 22T TR
LCE MJ 1.19E-01 1.69E+00 1.02E-01 3.69E-01
GWP kg-COzeq 1.20E-02 1.22E-01 7.25E-03 2.63E-02

Z 2T, K3 OFHESRMFIC L olE (FED) ICK LT, A—FP A FBIOT LI T
OEWNEEZ SLERE D T v ZE ({HiEQ) 12, T = U AHHe DR AL
SOV TERI NS 2 T R (k@) ICEE LIZBA0H M4 1kg 720 Ok BT
%5 GWP K 6 1Z-T, 2T TRROARBRRKENTZD, T I =0 LFHHE Ok a2
NI RRE LTEBEIZ GWP IR EL 2D, AIATHRRZ LT VI =0 A8 Hie L L
TIZOEBIDLTINTH D,
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6 WHAT IV = LHHIA 1kg 5720 OEEESMELEFIZ L D GWP

5.3 TEROWMEM L DEN
531 A_U R
AT VI =0 DFHEDT A 7Y A 74 _ b Y LCI (LCCO: . GWP, LCE)
IZOWNWT, ZNETOREMEEZE 16 1277, 2000 . 2005 £ LCTIZ< HXTHE TR
FUVMEEL 25> TWDHN, EICKIIEEOLEOEWENG OEBANEIN L2 LI2X 5,
BEFTIZ, RITITTIAI O FPETONTHE LR LR, BEHEROE NI X
LEDBROOND, 7ok, TAL HEFSETITE AL S BklLE T,

#£16 TAI=TLEMED LCI O 2 E TOHREME & Ol

2010 4
2000 4= 2005 4 2010 4 (it FT4)
LCCO: (kg) 9.2 9.0 10.0 10.8
GWP (kg-COzeq) 10.7 11.1 11.9
LCE (MJ) 141 146 153 155

SESJEIERERL | - EHEEERK | - FWEREMRK | 0 E RS K
6): K70, i | ) A 56, F | @) : A a7, 7 | 0 AN 42,
== » . " R . . AR B2, A

- NIRE 7 —# | -JEMAILCAPro | * Milca (IDEA) | -MilcaODEA)
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5.3.2 TN = ALERFOEMEE S IR
VN kwfi\_Mif4/xy%9¢ﬁ’@%LT%t7w¢~¢A@ﬁW%%

W LT AICET 5T — 2 0 G ooz 2t h, @mEkEHE b &I Ao EB O
¥ﬁ1%ﬁﬁbkoLt#of7w:“?A%ﬁ%%%t?%ﬁ#ot_&ﬂ% A
RRASYRZIENC B 5 RIBHER I O IR b D L o2 2 b EBREOEmAFERE @AKE) o
ﬁm&&#% £ 17T 17T L O ICERRBOBIRMER N LD o7, 77205, KITNHE
D, TORLOVICARKNDBIOTAKIPEZ TN D

F 17T TN =U LERRBEOBRMER (%) & LCCO:z (kg)

K7 RS | AT | HAKTS | BT LCCOs*
2005 4 55.6 36.7 0.2 7.2 0.2 0.336 [0.339]
2010 4 47.1 43.0 — 9.8 0.1 0.398 [0.401]

* LCCO2 1% JEMAI-LCAPro (2 X &5 E, [] PIIX MILCA (Z X 535l
ZOEFEMICK 5E S 1 kWh 720 @ LCCO:z Z[RIFIT R L7225, 2010 4E Tl 20%
WML T\, TAI =W AHHEOREARICED DEME I OLENRKI N &
MNH ZDOEIFEROZENTAT VI =0 AFiE&OBREAMICKE B L 52 T\W5,

533 RNuUTT U RTF—H

TATHA I NA X N EBRBIZIE, Ny 2 7700 RTF—=2 20 TERE THl
K45, miElEREE CIiX JEMAI-LCA Pro IC##H 0T —%2 B LN AA (Aluminium
Association) OF — & Z W= A Tl 72 12 B éﬂf: MiLCA ##» IDEA 7
— 2 ERANT, EHATLEZNY I 7T R —2OE WL HHBEFHL7-DI12, TAT
@7»i:?bﬁﬂ$(%%@ﬁ@?»i:?A%%if)@ﬁﬁIw®4/«/bU%
HAWT . MILCA B L WNJEMAI LCAPro i2 XV 74 7 A7 A X MY EEI LT,
THNAX—B L GWP OFEREREE2#E 18 (RT, MEITEE#HBENT &L TR,
Ny 2 TI 0y R =225\, BFENREOT+T 7700 RT—2DEIE
MRENTEDIZ, NI T T ROEENDRNoT-LEZBRD,

F18 NI T T RT—HDOEWVILHHME kg b7V DA R R
B MiLCA (IDEA) | JEMAI LCA Pro
— KT RILF— MJ 1.55E+02 1.56E+02
b IEFAFRET R — MJ 1.27E+02 1.29E+02
HERIRRE LR EL (GWP) kg-COq2eq 1.19E+01 1.18E+01
W) MSCEROEMERMER © K 424% AR 52.4% AWM 0.1% H A 5.0% FT 2.1%
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MiLCA Ti, ®f/r—e x4 L Lo [#i] L2 s 8EMLET 5 [k X] |
KON TS, 372bb, FA—o [BiE] i LT, [FakX] | iD%L*#
DERDT—BHFFOZLNTEDL, £o, [P R] ITTEFEET 0 & 2 DIE)NTHUER]

— X EFFOZENTE D (BE, ENCELTIEA ICKX2ENOT—20"b5), 12712
L., Y7 bTld, BT — % %27 mEv A7 —X | CEHERV AT Z 1T TET, ¥—=R
ALT 4B TORERTE 5,

ZIZT, AFAETIH, HBRERIFZEEOR—FVA b, TAIF, TAI=ULABIW
RIREBN EAERET — & & UCERR L., ool (E) #fE L RENL (F—%4%
EMEJT%T)fé TR VISR T —Z AER L. 2D EREA EIT D FEE L5

o B LT =ik, T—241C (JAA) X (B4) 247X LCRAILE,

7. F&¥

IATIC X D58 (2010 4E) DA X2 U BILOKHEMHT — 2 %&b Lo, FEEREE
HIHESDOLCA Y7 F v =7 MIiLCA (IDEA 5 —%#) ZHAWT, DAEOEAT VI =
LEFHE DA X N R ED T,

KFETIE, ZNETOA o b UAERRICHEF L7 B g4 E%*%%é ARy
I I N Hh4 % Dligi AFEREIZEE S W e T — &#%6%&#ot_tﬂ BT 3R ek Sl
i ASE O EBIOEIE & L7=23, BRSO BIRERIC w#ﬁ%hkomﬁ%%
DD UL KIPEESEM L2 2 LoD S AR A O HIERIERR LR 2L (GWP) 1% 5%F2
FEREML 7=,

T = L LCI 12k LT, EFRSHROEIC L HREAR DK 60~T70%
DD G, MR ERE & k%m\;D%%L% E%E%ﬁéﬁg\é%®
LAY,
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ZEEER 1

[TAI-LCI2013] H#HROT VI =0 LFHMEDT A 7 A 7 1A X Y (2010)
Bauxite Alumina aP;zl;zke ::sdtzrberg Prebake Sederberg  |[Ingot
mining production production |production electrolysis |electrolysis |casting

Reference Flow 1 t bauxite[1 t alumina|l t anodes|1 t paste |1 t liquid met{1 t liquid met{1 t ingots
Transport

Average sea transport km 5919 14,505 4,332

Average road transport km 4 6

Average rail transport km 56 98

Material input

Bauxite kg/t 2,880.587

Caustic soda kg/t 78.557

Calcined lime kg/t 40.188

Fresh water m3/t 0.497 2574 1.086 4.539 3.893 3.893 3.495
Sea water m3/t 0.662 0.557 6.856 1.144

Petrol coke kg/t 666.940 | 708.888

Pitch kg/t 148.452 | 298511

Refractory material kg/t 7.319 7.283 9.861

Steel kg/t 6.171 3.799 5.225

Alumina (dry) kg/t 1,935.379 1,923.759

Anodes (net)/Soderberg Paste kg/t 428.589 527.236

Cathode carbon kg/t 5.999 6.200

Aluminium fluoride kg/t 15.645 20.601

Electrolysis metal kg/t 1,000.000
Alloy additives kg/t 19.567
Chlorine kg/t 0.036
Energy input

Heavy oil kg/t 0.171 82.973 31.482 6.903 2.676
Diesel oil kg/t 0.280 0.077 5.628 0.433 0.739
Natural gas m3/t 138.653 50.023 1.418 20.025
Coal kg/t 73.732 0.960
Electricity kWh/t 0.918 78.693 | 124.209 46.780 | 15,044.484 | 17,208.764 67.646
Products

Bauxite kg [1,000.000

Alumina kg 1,000.000

Prebake anode kg 1,000.000

Soderberg paste kg 1,000.000

Liquid metal kg 1,000.000 1,000.000

Ingot kg 1,000.000
By—Products (for external recycling)

Bauxite residue kg/t 2.268

Spent pot lining carbon kg/t 10.082 4.807

Spent pot lining refractory kg/t 4.397 31.707

Refractory kg/t 4.788 2.758 0.422 0.731
Steel kg/t 7.781 6.628 8.565

Dross kg/t 15.877
Filter dust kg/t 1.493
Scrap sold kg/t 4.407
Other kg/t 5.600 10.022 0.185
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Bauxite Alumina Prebake |Soderberg Prebake Sederberg  |Ingot
mining production anode X paste . _|electrolysis |electrolysis [casting
production |production
Reference Flow 1 t bauxite[1 t alumina|l t anodes|1 t paste |1 t liquid met{1 t liquid met{1 t ingots
Air emissions
Particulates kg/t 0.170 0.555 0.212 0.097 1.941 7.702 0.037
of which < 2.5microns kg/t 0.022 0.204 0.597 16.989
Carbon dioxide from non—fuel combustion| kg/t 234.850 1,533.777 1,571.490
Sulfur dioxide kg/t 2.445 3.045 9.749 15.276 11.793 0.112
Nitrous oxides (as NO2) kg/t 0.685 0.561 1.514 0.262 0.163 0.072
Mercury g/t 0.245
Particulate fluoride (as F) kg/t 0.002 0.519 0.780
Gaseous fluoride (as F) kg/t 0.008 0.499 1.190
Total polycyclic aromatic hydrocarbons kg/t 0.051 0.007 0.009 0.434
Benzo(a)pyrene g/t 0.219 0.012 0.105 6.029
Tetrafluoromethane kg/t 0.074 0.176
Hexafluoroethane kg/t 0.006 0.011
Hydrogen chloride kg/t 0.024
Dioxin/furans mg/t 0.000
Water emissions
Fresh water m3/t 0.052 1.357 0.988 4.405 3.645 3.645 3.263
Sea water m3/t 0.662 0.557 6.369 1.144
Suspended solids kg/t 0.015 0.034 0.010 0.488 0.672 0.143
Qil and grease/total hydrocarbons kg/t 0.773 0.008 0.004 0.017 0.037
Mercury g/t 0.000
Fluoride (as F) kg/t 0.009 0.033 0.288
Polycyclic aromatic_hydrocarbons (6 Born| g/t 0.010 0.134 0.007 2.431
Solid waste (for landfiling)
Mine solid waste kg/t 0.062
Bauxite residues (red mud) kg/t 1,353.720
Spent pot lining kg/t 6.501 17.329
Waste alumina kg/t 4.209 4.626
Waste carbon or mix kg/t 17.128 6.627 4616 17.898
Scrubber sludges kg/t 0.347 5.878 9.911
Refractory (excl. spent pot lining) kg/t 4.569 1.321 0.450 0.467
Dross kg/t 5.272
Filter dust kg/t 0.459
Other solid industrial waste kg/t 17.569 4.146 1.513 0.565
of which landfill waste kg/t 8.529
of which hazardous waste kg/t 9.299 2.753 1.362
Calculated air emissions from fuel combustion
Methane from fuels kg/t 0.000 0.034 0.006 0.001
Nitrous oxide from fuels kg/t 0.000 0.005 0.001 0.000
Carbon dioxide from fuels kg/t 1.384 695.596 207.996 25.139

[HH#]  http//www.world-aluminium.org/publications/
"2010 Life Cycle Inventory Data for the Worldwide Primary Aluminium Industry"
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ZEER 2

TNAI= AETREOT RV —HE

[TAI-LCI 2013] OF7 —X | Z X2 ETEOT XL X —HEDOEH

B L — A SR A T T
A MR il AN
I kg/t Al 0.95 160.48 12.45
§E kg/t Al 1.56 0.15 2.18
RIRTTA m3/t Al 268.18 19.24
IR kg/t Al 142.61
EEW kWh/t Al 5.11 152.20 50.20 15,274.63
T AR —HE (MJ)

il 42.53 Md/kg 40 6825 529 0
I 42.53 MJ/kg 66 6 93 0
RIKIT A 38.18 MJ/Nm3 0 10240 735 0
K 22.29 MdJ/kg 0 3178 0 0
W) 3.60 MJ/kWh 18 548 181 54989
T x)LF—5 (MJ) 125 20797 1537 54989
TR R LF—hR 0.16% 26.85% 1.98% 71.00%

R AN
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O IALMERHERF . 70 S T oL —
Table 1 - Energy used in metallurgical alumina production in 2010
. Afr'lca& . North South . World Estimated
Unit |Asia (ex [China . . Europe Oceania
. America |America Reported |Unreported
China)
Alumina
. t 5,829,062| 28,955,050 4,809,841|13,662,734| 8,429,941 19,788,880|81,475,508 -
production
Reporting
production t 1,825,478| 28,955,050( 3,393,259| 13,662,734 7,692,941 15,965,021(71,494,483| 9,981,025
Coal TJ 12,251 389,899 0 26,991 23 19,901| 449,065 ND
oil TJ 11,570 24,533 0 76,232 21,919 21,836 156,090 ND
Gas TJ 589 67,790 30,271 25,484 49,963 97,061 271,158 ND
Electricity TJ 404 50,412 2,079 5,378 8,288 3,520 70,081 ND
Other TJ 4,224 5,380 10,998 0 28,132 17,984 66,718 ND
Total TJ 29,038 538,014 43,348 134,085 108,325 160,302| 1,013,112| 153,000

http://www.world-aluminium.org/statistics/metallurgical-alumina-refining-fuel-consumption/

Notes
Definitions:

Energy used in metallurgical alumina production is energy consumed within the plant perimeter by bauxite
refining processes (including calcination) and by those auxiliary operations on site.

Source of Data:

The data included in this 1Al Statistical Report have been derived from voluntary reports of IAl Member and
non-Member companies. Sources outside the industry or estimates are used for "Estimated Unreported”
and "China" regions only.
Data Aggregation:
The IAl Statistical System is designed to meet the requirement that, in general, individual company data be
included only within appropriately aggregated totals by declared geographical areas and not be reported separately.
The declared geographical areas and the primary aluminium producing countries which fall in those areas are as
Africa & Asia (ex China): Azerbaijan*, Guinea, India, Iran*, Kazakhstan, Turkey

China: China

North America: Canada, United States of America
South America: Brazil, Jamaica, Suriname, Venezuela
Europe: Bosnia and Herzegovina*, France, Germany, Greece, Hungary*, Ireland, ltaly, Montenegro, Romania,
Russian Federation, Spain, Ukraine
Oceania: Australia
An asterisk indicates that primary aluminium production data were not reported to the IAl by the company or
companies producing primary aluminium solely within that country; these constitute "Estimated Unreported”,
where data is available. Dates given against a country indicate that data were reported or not reported,
as appropriate, for the limited period shown.

Data Integrity:

The IAl considers the figures shown to be reliable, but they may be subject to revision.

Table 2 - Total Alumina Production in 2010

. China
Africa & . East & ROW

. . Estimated |North South West .
Asia (ex |China . . Central |Oceania |Est.Un- |Total

. Un- America [America |Europe
China) Europe reported

reported
5,711 28,071 3,000 4,446 13,609 4,005 4,199 19,647 0 82,688

Table 3 - Energy Used per Metric Ton of Metallurgical Alumina Produced in 2010, MJ/t

Africa & Asia . North South :
(ex China) China America | America Europe | Oceania World
16,212 18,581 12,018 9,814 14,627 10,721 14,236
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Table4 Electrical power used in primary aluminium production, GWh

. . Asia (ex . North South . World Estimated
unit | Africa China) China cee America | America Europe | Oceania Reported |Unreported
s:‘;zug't‘f;‘] t | 1,745,008| 5518,929|16,194,484| ND | 4,695,831| 2,305,165| 8,411,375| 2,277,858|41,148,740 ;
Reporting
oroduction | © | 1:40.998) 1.854,509| 16,194,484 0| 4,439,931| 2,210,065| 7,981,275| 1,542,358|35,663,710| 5,485,030
Hydro GWh 9,181 4817 22,638 ND 50,355] 29,145 97,271 5211 218618 ND
Coal GWh| 11,844 8171] 203,745 ND 16,095 o 13856] 17,932] 271643 ND
ol GWh 0 138 o ND 7 0 238 6 389] ND
Natural gas |GWh o[ 15510 o ND 316 5,591 5,015 o 26432] ND
Nuclear GWh 0 0 o ND 320 o[ 10677 o[ 10997 D
Total GWh| 21,025] 28,636] 226,383 ND 67,008 34,736] 127,057 23,149 528,079] 79,976

http://www.world-aluminium.org/statistics/primary-aluminium-smelting-power-consumption/

Notes
Definitions:
Electrical power used in primary aluminium production includes power used for electrolysis by the Hall-Héroult processes
(including rectification from AC to DC) and normal smelter auxiliaries (including pollution control equipment) up to the point
where the liquid aluminium is tapped from the pots. It excludes power used in casting and carbon plants.
Source of Data:
The data included in this IAl Statistical Report have been derived from voluntary reports of IAl Member and non-Member companies.
Sources outside the industry or estimates are used for "Estimated Unreported" and "China" regions only.
Data Aggregation:
The IAl Statistical System is designed to meet the requirement that, in general, individual company data be included only within
appropriately aggregated totals by declared geographical areas and not be reported separately.
The declared geographical areas and the primary aluminium producing countries which fall in those areas are as follows:
Africa: Cameroon, Egypt, Ghana, Mozambique , Nigeria, South Africa
Asia (ex China): Azerbaijan*, India, Indonesia, Iran*, Japan, Kazakhstan, Malaysia*, North Korea*, Tadzhikistan, Turkey
China: China
Gulf Cooperation Council (GCC): Bahrain, Oman, Qatar, United Arab Emirates
North America: Canada, United States of America
South America: Argentina, Brazil, Venezuela
Europe: Bosnia and Herzegovina*, Croatia*, France, Germany, Greece, Iceland, Iltaly, Montenegro, Netherlands, Norway, Poland*,
Romania*, Russian Federation, Slovakia, Slovenia, Spain, Sweden, Ukraine, United Kingdom
Oceania: Australia, New Zealand
An asterisk indicates that primary aluminium production data were not reported to the IAl by the company or companies producing
primary aluminium solely within that country; these constitute "Estimated Unreported”, where data is available. Dates given against
a country indicate that data were reported or not reported, as appropriate, for the limited period shown.
Data Integrity:
The IAl considers the figures shown to be reliable, but they may be subject to revision.

Table5 Sources of Supply of Electrical Power in 2010

) ) Asia (ex . North South ) World Estimated
unit Alrica China) China cee America | America Europe Oceania Reported |[Unreported
g:zr(m’;‘t‘l‘g t | 1,745098| 5518929 16,194,484 ND | 4,695831| 2,305165| 8411,375| 2,277,858 41,148,740 -
Reporting
production t 1,440,998| 1,854,599| 16,194,484 0| 4,439,931 2,210,065| 7,981,275 1,542,358 35,663,710| 5,485,030
Self-generated |[GWh 0 28,623 ND ND 23,938 12,569 8,056 1,206 74,392 ND
Purchased from| 21,025 13| ND ND 43155  22,67| 119,001 21,943 227,304 ND
supplier(s)
Total GWh 21,025 28,636 ND ND 67,093 34,736 127,057 23,149 301,696] 306,359

Table6 Primary aluminium smelting energy intensity in 2010, KWh/t

. Asia (ex . North South .
Power Africa China) China GCC America | America Europe | Oceania | World
AC 14,619 14,899 13,979 14,758 15,120 15,739 15,838 14,846 14,777
DC 13,866/ 14,070 13,084 13,963] 14,455| 14591| 14,666] 14,015 13,858
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