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Twin-roll Type Slag Indirect Cooling Equipment
as a New Slag Cooling Method
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Abstract:

JFE Environmental Solutions developed an original cooling system of molten slag generated from the JFE
Electricresistance Ash-melting Furnace, in place of conventional air or water-cooling system, consisting of twin
drum rollers cooled with a coolant flowing inside the drums indirectly. The first system has been applied to a
commercial plant after verified the slag qualities regarding leaching and content of heavy metals and related

requirements. For the second plant under construction, the structure of the cooling rollers was modified to improve

further its cooling performance on the basis of fluid dynamics and heat transfer simulations.

1. 3U&IC

VLA, BEHVBE OIS, T & 7 ) BB Y O R4
RN TS 0@ 2 5, #TH I ABEENFRIE O W AL IR
WEHICERLTEBY, EREIND AT 7P KREREM
GENAEMFHENDZEICEY, BRSSO ALA
HeshTwnd Y,

C DBEHIK BRI L Tld %R R RIs AL
ENDOD, HEEA S 7 OB HEALERIIHERT & 1 KR
NEEBHEROTHADERE o T b,

KERDOYE, AT ZITHRTREO/NS W, iR
DKWEA S T DN 720, AP 720 Ok R
FATIOB, BERRICETAZANF -2/ EL TELHED
Hbo LL, HEAT 7 ERVKIPEZEEMST 720,
RO RGN E L 2 Do F 72, AT 7 HICE

2007 4E 11 J1 9 H At

ROBOWRATLZLDDHY, HRHACHz> TORE
EEhoTWh,

224N TR, BONDLEE AT ZIZKVEA T 712X T,
BN FREIREZRTA, E—=IV Fa XY LEToOHH
W 2 MR T 272010, HEORENRL, £ DANR—
ABWEET L, T2 ZBHEAT T EMEME L THERF)
AT 272012, 27722 TREEANY D00
R LREPLETHY, EMIKELI LD R LN
) AR5 TVW D Y,

JFEBREY Y 2 —Ya vy AT}, miahRictb s,
FLWAT Z& e LT, Moo — VRS 0 %
P%s L7ze oL, HHEACTHBGHL 2880 —
WAZIEREA 5 7 & Hefilt - BRE S 28 ThH Y, BT
7 EGHKDPSE BT 5 2 LD 07z, PEARMLEL A
DAEL Y, KIFICEEAR—AZK LA EDRTE S,
B END AT 7FOWHBORIRE 7L —2IKRTH Y, 4
RAF 7 DRAD B,

ARTIE, Ba— VORI D S FEHER ORI



B — VB G & B0 A 5 7 GHE

WTHINT %o

2. RAO-IRKR T THESHEROBE
2.1 WO-IIVKEESARMT O

Boa — VG HIEAT O B FE By, 3 L VSRR BRI
DAF 7 HEIZOWTIE, Bl T ShTws
A5, DT ZEOMEZ YD THAT 5.

FZE L7280 — VAU A H 2 E O BRI 2 B 1 1R
9o

WHBEARTHE A SN —w O &| T —ViZHwIZ
MAFTNCEEE L TB Y, JKEF2 0P S 2B A 7
7, 2RO — VL TWw A REIFOEEIER NS,
2T ZIHBEAIRETE X FIFS N, a— VKT EIE
FEL, IrERESONIKRAT 7L LCRIbE b,

JFE BEAIEPUERIFE, PN BEC X 0 #RL A
N EERWEMAS 7 OAEHERT LI ENTRETDH
bo £oT, Mu— VG HEEZFICEKTLZ L
MBTE, O— VG TERBEDVERETL720HAR—ADHK
i35 LAMHEL RS,

22 MEESHIRZ T O

2.2.1 #EMOEREFHE

FLHERER TG L 22 S OWH T EDOR L B AT 712
DWW, JISHR (JIS : HALERME) otz
FERL 7R 2R IR T,

EOHHHETH>THLHIAETH A0, GHITE
WEST, WARRIZIBU T ENSWEE R L, T2, H
PARERE (B2 LB M oM E =2 B ORMK
THRLZ-b D), EEE BUAEFRTICLO 2 0EE
WA OEEEBFEROAHFETERLIZLD) &, KRS
THNEL, BEGH, ZBHRATTHRREVHEEZR L,

222 EILZILBEHHER

TARFLILME [RT 7 EE izt A v oWk
k] Z¥EHL, IZAFUTSA—VICEBAT SR

Trough

N ,% Molten slag

Furnace /
Solid slag NCOpper drum

(Interior cooling)
1 XA-IVERE H#IREHK
Fig.1 Twin roll type cooling system
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Table 1 Property of fine slag aggregate

Water Twin-roll .
S Air cooled

granulated | type indirect sla

slag cooled slag &
Density in saturated
surface-dry condition 2.85 2.89 2.88

(X10° kg/m®)

Density in oven-dry
condition  (X10° kg/m?) 2.84 2.89 2.87
Water absorption  (wt%) 0.17 0.17 0.32
Bulk density (kg/l) 1.80 1.86 1.88
Ratio of absolute volume 63.4 64.6 65.3
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Table 2 Mortar flow test of fine slag aggregate

Water Twin-roll Air
. Natural
granulated | type indirect | cooled
sand

slag cooled slag | slag

Water-cement ratio
(%) 53.7 54.3 53.5 47.6

Slump (cm) 9.3 8.7 8.8 9.1
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Fig.2 System flow diagram
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Table 3 Specifications of demonstration furnace

Furnace type JFE electric resistance furnace

Capacity 27 t/d

Furnace outer dimension 3.9 m (Diameter), 3.0 m (Height)

Electrode Carbon 0.2 m (Diameter)

Transformer capacity 1400 kVA
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Table 4 Content of slag

Ca (mass%) Si (mass%) Al (mass%) Basicity

22.2 15.0 7.3 1.48
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Photo 1 Practical application of twin roll cooling system

100 -
Twin roll slag 4
~ — — TRMS5H ’//; j
S 80 === TRMSSL T
g — - TRMSS-03H| |/l | ‘
260 TR MS5-0.3 L /g ’,
<
2 /il
2 40 /J
< o
é /| /.
E 20 //
QO /7'1
.--/a' 1
0 1
0.01 0.1 1 10 100

Particle diameter (mm)
3 BHESHXZTOREN®
Fig.3 Particle size distribution of slag
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Fig.4 Temperature distribution of slag surface
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Fig.5 Flow of cooling water inside roll
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