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Development of Heat Recovery System from Steelmaking Slag

Y548 14T SHIGAKINobuyuki  JFE R F—/v R F—HI%ET BB vt 2P FERE GRE)
K TA Yasutaka JFE 25— 2 F—WI%ET 252 « KPS B0 E GEREE)
B % SUMI Ikuhiro JFE 2 F— v 2 F— Vil BREE 7 v & 2055 GRER)

E5

NEDO 7w ¥ = 2 b [EREGHFTLEEL 7 v & 2 FtiBA%E (COURSES0) ] O—FR¥ LC, JFE A F— v Cid %
25 BRI OB 217> T\ 5, 2008~2012 £ Stepl BHFIMAITLE, EZ 5 7 h 5 W —n U2 T
BOIR 2 5 2 % BRI ] S B 72151 R 5 2 BAEIINGR I I CRARIIN 2 T 58 7 n e 2 2 BHFEL, 4oy FRlEr
RS U CIRRRRBR 2 J20t L 7o 2013 4ELIB%OD Step2 BHFE T, FERLNNIL A FE 2 708 IBUGE 2175 v i, A0S
4 ay FERIEICHEIT 2 RS 2 HEHLERE DMK Z K -T2, 2 DOFEE, 2 F 7 HEHRIEZRIC BV TRA 29 t/h ©
2T AR ER LTz, 7, A70Y =2 FOHETH 2TARR 7 2 A EIH T 2 BARIIN 30% L B %152
Z e kT,

Abstract:

JFE Steel has been developing a technology of sensible heat recovery process from steelmaking slag as one of the
themes in NEDO project “COURSE50”. From FY 2008 to FY 2012 as in Stepl development period, we developed a
slag heat recovery process from plate shaped slags that were solidified continuously by the surfaces of two cooling
rolls, and verified the feasibility of this process by pilot scale tests with a newly developed pilot plant. From FY 2013 as
Step2 development, we modified the pilot plant to improve the stability and productivity of slags taking actual

operating conditions into consideration. As a result, we succeeded in continuous production of 29 t-slag at maximum.

We also achieved the target heat recovery ratio of above 30% from molten slag in this project.
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Fig.1 Schematic drawing of the COURSES0 slag heat recovery
pilot plant

BE1 XAO—/IVHR S VEGRER

Photo 1  Exterior of the twin roll type continuous slag
solidification pilot plant
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Photo 2  Exterior of the slag heat recovery pilot plant
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Table 1 Specifications of the pilot plant

Equipment Specifications
Dimensions ¢l.omXW1.5m
Number of rolls 2
Cooling | Material Cu
roll Rotation speed Max. 20 rpm
Cooling water |15 130 m¥h/roll
) flow rate
Twin-roll T S
plant Ladle Tilting speed Max. 6.5° /min
tilting
machine | Load Max. 140 t
Dimensions W13mXxXL14.5m
Lifting height 5.5m
Conveyer -
Speed 25 m/min
Material SUS304
Crusher | Capacity 1.0 t/min
Transport
Bucket capacity (Slag 1.0 t/min
elevator .
charging rate)
Heat Chamber size LIS m X W2.0m x
Slag heat | recovery H2.5m
recovery | chamber | Capacity Max. 6 t
plant 3
Gas flow rate Max. 6 000 Nm’/h
Blower Motor 75 kW
Number of
2
blowers
Cyclone | Size ¢2.2mxH7.5m
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Table 2 Plant modifications to reduce the effect of thermal load

Equipment Reduction of thermal load
. Cooling roll Optimum designing of coolant
Twin-roll channels
plant Convever Optimization of clearances
ey Modification of conveyer aprons
Sliding chute | Placing heat-resistant liners
Slag heat . .
Bucket elevator | Installation of spray water cooling
recovery
plant g;:;tl{;crovery Reinforcement of inner walls
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3 20 | Slag size : 7% 50 % 50 [mm]

& Slag inlet temp. : 1100 [C]

= Bed porosity : 0.55

é 10 Bed bulk density : 1.0 [t/m’]
Chamber cross section * 3 [m?]
Gas flow rate : 10000 [Nm®/h]

O L 1 L

0 1 2 3 4 5 6 7
Amount of slag in chamber [t]

X2 ZAEUNERIBDR S JRAR L HEIRE

Fig. 2 Relationship between slag amount and heat recovery
ratio in slag heat recovery chamber
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Table 3 Operating conditions of the slag heat recovery pilot test

Equipment Operating conditions Test1 | Test2
Ladle tilting speed [mm/s] 0.8 | 1.0
Twin-roll | Rotation speed of cooling rolls [rpm] | 10 10
plant Cooling water flow rate [t/h/roll] 125 | 125
Conveyer speed [m/min] 25 25
Slag heat Amount of slag charged [t] 1.7 | 4.8
recovery | Slag packing height [m] 0.9 2
plant 5.6 flow rate [Nm/h] 6000 | 7200
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Photo 3  Operation of twin-roll plant
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Photo 4 Operation of slag heat recovery plant

AT REIB VLT N LIREVRIED R 2 7 2713, #
D F F BRI T L TNy P R—% =12 C k
F~WokUrc, B33, ARG FEBicd 5 27 74 A
MCTRHELIRA 7 7 RERED Y —E L a7 —HIETH
%o BAOIUNGRA~DIEARED 2 5 7RI, BRI
FIZEVIESOE3RET A, HEF1000°CLLED &R 2R
FFLTEY, 27 7 EROREE NN S LI e 5o »
%2, E413, BRGNS B2 25 7 FRlE ¢ 2RI
2ZREDBIETH %, $A4Dvhﬁ%ﬁﬁﬁéﬁ@ﬂ%
i DMHRLE, R 7 7k A - @ HHNITT O TR T 2
PRELICE 28y FIEICTCRARINZF7> T\ 3, 2072
w0, HAEINYIIHICEEO T Z2DEIL S N, RRICRA S 7D
WHAIS N CHIZEINA RREPK T T 5, AT vt R,

1300.0 1400.0

0 v i
600.0  700.0 800.0 900.0 1000.0 1100.0 1200.0

X3 FLEUNRRERAZTEAOTCDRAS I REEE

Fig. 3 Slag surface temperature at the inlet hole of the slag
heat recovery chamber
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Fig.4 Relationship between slag amount in the chamber and
gas temperature profile
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Fig.5 Heat balance of slag heat recovery plant (Test2)
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Fig. 6 Relationship between rotation speed of cooling rolls and
slag thickness after solidification by twin-roll plant
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Photo 5 Discharged slag after heat recovery
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