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Steel Recycling Circuit in the World

Nobuhiko TAKAMATSU, Kimitoshi YONEzawA, Hironori UENo, Wakana Tamaki and Seiichi HAyASHI

Synopsis :

Key words :

In recent years, while comparing materials has been actively performed by utilizing LCA, in consideration of the lifecycle of a material, re-
cycling is an important factor that influences the overall lifecycle of the materials. However, there is little material of which statistical data
in the recycling industry, in other words the venous industry, is arranged. In addition, a definition of the recycling and an amount of material
being recycled are different for each material and further, even though it is the same material, the definition of the recycling and the amount of
material being recycled are greatly different depending on publicized reports.

Among the materials, qualitatively, steel material is said to have high recycling performance but there is not much statistical data regarding
recycling thereof. Thus, it is often to indicate a quantitative recycling rate as Recycled Content (a ratio of using steel scrap). However, the
Recycled Content of steel manufacturing in Japan is as low as 30%, in accordance with a recent increase in steel consumption, which gives an
impression departing from the original meaning of qualitatively “high recycling performance”.

Based on the above background, we have collected the quantitative data regarding steel manufacturing for each country of the world and
estimated world steel stock (accumulated) in 2008 using the collected data in consideration of a loss or the like in the steel making process.
As a result of the estimation, the world steel stock (accumulated) in 2008 was 22 billion tons including the amount of loss. This amount was
converted into an amount in terms of Fe and it was estimated that there was 20.8 billion tons excluding the amount of loss. In this review, the
recycling rate is considered to be an obsolete scrap recovery ratio and the idea and the estimation method are presented. As a result of collect-
ing data for a long period of time, verifying data and examining the inspection method, material balance of the steel is confirmed and a world
steel recycling circuit can be created.

steel making; steel scrap; obsolete scrap; pig iron and steel scrap supply; pig iron and steel scrap demand; recycled content; obsolete scrap

recovery ratio.

wE

1990 A 1%~ 12 HEERBR BT 8 23 75 & 4 12X 5 AR 1
%0, LCA %?ﬁﬁﬂ U 7= R [ o & AR & i
BENTEAIITTDN T\, A THA I NEEZE L DY
B, VA o V3R E AT 5 RELERICKE DN, b
RSB DIEEET — & B S =B EAA R L, 242
LDOEFRRLMH SN HRIZONTE, IMT L, 2561
BHFBEMTH > TEAKINL LA - MZEoTAES
x> T, TD 55, SRR, @IS 34
INERENEFTDONDE DD, 20 7y TIZBT St
T2k, BRI A 2 LRIZONTIIZLD
¥4 Recycled Content (227 7 v FffiffIlb#%) THRRE T
WBRZEDBZO, LA LAERS, HAOEMAREICK T 2
Recycled Content i, YTE-DFITHE D IEKRIZE, 30%H

DIEVEFELZ>TLEY, EENETY A 2L ERR
W] e, 2R IIR E2 RN T, 2RI, S
BIOHEHANLIEIZIED, ZOFm e BWA, RO O
PRI BE M) 4 2L Tz S T 2k b
E-RbLND HAZE, 277y THREENE, V1470
WBEZGEN, BF>-@MERETE LV, 0, £F5
NEBEMUBTELEWZ LIZZDOMERH - 72,
INBEIRBRDMET — 2 1B L ¢, HARENTIE, &
WHEXAIDBAAKR SN [P - JEREE - SRS
Fat MV 1ciE, 2299 THEARE (it Lid [2ZA] &
L), 227y TAREE R (Wat L [FE] Li#),
22Ty THEERNPLK I N TS, ThoRAKT—4,
PR 27 7 TORMMIMAICET AR T -2 B &0
PRASENIC BT A MEOMET — 4 #HWT, (—1k) H
AR ST, BARENO SRR OZ R R, BS 8kH

25 10 H28 HAz 1 P26 -3 H S HAZ 8 (Received on Oct. 28, 2013 ; Accepted on Mar. 5, 2014)
1) #rH#Ed % (BR) (A71SI) (Nippon Steel & Sumitomo Metal Corporation, 2-6-1 Marunouchi Chiyoda-ku Tokyo 100-8071, formerly IISI)

2) HrH#EES (BK) (Nippon Steel & Sumitomo Metal Corporation)
3) SCERRIEE A B BARBOR IS

Culture, Sports, Science & Technology, now Shiga International Patent Office)
4) (Bk) #¥42002 - Y% —F (Steel Recycling Research Corporation)

ST (B FREF IR A E B B 75 i S L 90758) - (National Institute of Science & Technology Policy, Ministry of Education,

% Corresponding author : E-mail : tamaki.wakana@shigapatent.com (1-9-2 Marunouchi Chiyoda-ku Tokyo 100-6620)

DOI : http://dx.doi.org/10.2355/tetsutohagane.100.740



R B K O RGH G R R 2 aHE (PR 2 et
fil)? L LTARL TS, ks, AHENTVWSRY, H
KT TR M ERBEOHIZE, HAS Y IZXEHA
LFHE GR A7 v THR) 12Xk 2 RGeS =0
FCh B,

B OIS X, SEG MG 2810, Rtk
TR A 6 $OMIBR A KT Z & 2K L 2 Fig.1 (XiZ, 2003
O PRTEERX] H ARG E) 18T K O 2 SkainG B %
BT 22 L &2F A 7z, STERM 2 1ER T 5 7201213,
$eii 25 & OJFERIOVEE =0 A pE m LIS, ARk
BRERZ 7 5y THE R EDOFIRROEHRS B & &
%, 22T, @5 (—fh) BRI 50T, 1998
EOMELT — & (BRI 2 HERHEY) % 3122000 412919
THMIEERX Y % Ek L 72,

Z D%, HARENOZMEE 5 IcBEL, 50
Tamaki and Hayashi® (= & % $EJ I 2 HERHE Y 2 3025 )
DML pE R & R A & 2 5 5B R 0§80 3 Rl 8 oy
DHEEt T bR, 512, (—fh) HARSRMER 2 & i3mic,
22Ty TOREV AT 2720, HAENO YRS
T RmIICHTHE - B IThbh T b, il 213, Daigo
5O IXRESMERE L k2 5y T LTHIRE N
50055 O 6 REHKMEREONR A, FEm s
SWEFY Y ZIZE D AL, Hirato &7 A& O F
FHEEREAE Ny T Y VLR ATy T L
D 2O F I K D HERF LI 247 > T\ b, 72, Hsu
5 VIR IS % PO - ARSI 300 B REH

O e
ACBAR \$
el e

 HomeSe®

Qrdinary
Steel

60.03Mt

'004&. % 98.81Mm¢ consumv\'\‘)“" Rl 8 S

FRIABL DOV HA 7 AT LA RO FAFT P # Rt

M ROE AR LT\ 3, X 512 Kozawa and Tsukihashi'”
1, RO RGN R % KRV THERE L, GDP O #EFS
EDOENMHBI RS 222 L T B,

¥ 72, SR AI2004 -2 6 §)F5 L 72 1ISI (International Iron
and Steel Institute, 2008 4F-1Z World Steel Association {Z e F,
BEFRAWSA) - BBIEEEESTY [RAL»ED) 34 7 L1k
ERATZV] EOFEPEN 527280, HEORRIZHAD
PRAMG B 2 KRBT 5 Z & il A . B, A TIEHNI3
B oMM EEINTH D, HlA1E, TSI Steel Facts
2006)” IZFEH XN TVWB KD IZ4fE N V& BAB 22 Ty
TR I TS, £ 72, RO SHIEERIZE 9 5 #iaT
F—=4a2DS B, MHdEREL EDEEIZET HET — 4
150411 (18504-4%) o WNEXhTHEY, 22597
2D\ T & 404F0i (19704-1) 2> 5 1ISI (BAWSA) (Z#7E!
F—a WL LCERMIN TS, ZHHMEDHY S I
RTLD[Tov2hE] 2 NETSZ I LATEIL, 2
7Ty THBRZRETE, HROPMEM AT E &
CRETSMEREN M e T2 e 57z, 72, 22
J v FTONFIZEL T, BBFRNOBARREZ 2 5 9 7",
HEMGTR R ELEROM T2 2 7 v 7'k K OF 0BG a2 8%
ATEEEA Y T TO I EROFE T — & 1 L & 5E
DR OFRTE & & FIHEG 2T VWA T 5 2 L 2ARET
Hotz, ks, HATIE, ARREZY 79 FAEEGRY
WEtF— a2 LTI T3, £, MLAY 5y TS
LR Ty T EDRFRIZAY Ty TWER »HH
FRAEZY 79 FHBER X LI e TR B hTn

) 4 Steel Stroage
/ 1.26 billion tons

Fig. 1. Steel Circuit of JAPAN. (Online version in color.)
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Fig. 2. Portion of Steel making process. (Online version in color.)

Table 1. Process Yield by steel making method.
(Online version in color.)

Steel Making Process Process Yield of Fe base (Year)

Open Hearth 58.0%(1884) -79.4%(2011)

EAF 85.1%(1941) - 97.1%(2011)
Bessemer 58.0%(1884) -71.0%(1949)
Thomas 59.0%(1884) -73.4%(1978)
BOF 79.9%(1952) - 95.1%(2011)
Crucible 82.4%(1884-2011)
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