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Recent Activities in Research of Refractories and Slag
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Synopsis :

Technology trend in the last decade in refractory and slag fields as well as research
activities at the Refractories & Slag Laboratory of Kawasaki Steel are described. Main
activities in the refractory field have been focused on the development of refractory
materials, construction and repair technologies, and technologies for wear reduction of
refractories. In the slag field, reduction and improvement technologies of waste slags
and development of new uses of slags have been the main subjects. Topics of newly
developed technologies such as flame gunning repair, graphite-containing monolithic

refractory, brick lining and slag control, and control of waste slags were also discussed.
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Technology trend in the last decade in refractory and slag fields as well as research activities at the Refractories & Slag
Laboratory of Kawasaki Steel are described. Main activities in the refractory field have been focused on the development
of refractory materials, construction and repair technologies, and technologies for wear reduction of refractories, In the
slag field, reduction and improvement technologies of waste slags and development of new uses of slags have been the
main subjects. Topics of newly developed technologies such as flame gunning repair, graphite-containing monolithic

refractory, brick lining and slag control, and control of waste slags were also discussed.
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Table 1 Comparison of various flame gunning technicues for coke oven
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Fig. 1 Improvement of apparent porosity and wear index in lab-

oratory evaluation by improved dispersant and particle
size distribution
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Fig. 2 Wear rate of castable and flow speed of pig-iron in trough
at No. 6 Blast Furnace in Chiba Works
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Fig. 3 Schematic illustration of hyperelastic model compared to
the conventional continuum model

v THEERANR LA BERITTFHORKTH S, Fig. 3 2
R kA, BEOE v o TERETREEREILANThAdH
P B AH < BLF RRATRGE A O TIRIE D A T RBITE 57,
M TR, AFEAYRLEy » TEHE- S I -HEAHNTST
B L, AR R FTORFEEANONANDER, HiB
FROEN, WOLGEDHREREAL Y I 2L - P TELE, K
Mrikic &k, 2 0 A8 ERE U, A4 &4 5 B R
HOER A NIRRT TEL L2 0n, RAMD AR~ 7iC
BT3P 77L&t LB FGOMERIZkE Caill T s,

ZIRDF X7 S ORERO AR e 7 by T
AR Eh Ty 545, Erickson ASBHE L 72 SOLGASMIX A L#MN
THLED, KFEEZTVI—T 4 » yORIESREHCHIMA LiitA
ORFEA ICRT 25O E 4+ Fig. 4 12084, FFETOHRR
Z FIRMEO RN, KERETOER 2 7 S OmdntilE, 'Yy To 2
SHT—F ¢ YAPBHEOIEMO 3 VOB RAS I~ F 1 Y ORE
A% PO L Tl <, X0 TxRI0BE, 27 Yills
LRI F 4 VAT UNWEEEERFEELTOENE I
AR A0, 2O IO TRE &I Am 4 & O cRHE s
HEHENT L, IOREAFYI—-T ¢ v iEEKSREUTT 2
B K-BOP FESIEML A4, Fig. 5 1IAT 232 0 Tha s
CHRM AR IE REIHEFIL | 07— T ¢ 2 Y EAERS TRT
[THERS ST OB 2 EAMEHT & 4. JOAREIC L DR
{RIEA#Y 30% IO T & 729, GO FEA o fpht RO 2 7
S bu—-MIEEHLY, BRIl TV 5.,

3.2 RITHEB

27 ERTIL, (1) HERLPE R Z o SRR I R LB R O IR
@ RE LT YOREMEO2MFENLTEA. (DT, E

=1

Information of slag
coaling in furnace

Analysis of
operation condition

Calcuiation of slag state ¢

by thermodynamic
Stability condition Slag control
of slag coating by additives

calculation software

h 4

1 Evaluation of
slag fluidity

Fig. 4 Control system of slag coating by themodynamic calcula-
tion software
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Fig. 5 Comparison of temperature change during blowing in
tuyere brick in K-BOP at Mizushima Works
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Fig. 6 Slag and dust recycle process for stainless steelmaking at
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Fig. 7 Schematic illustration of slag composition adjustment in
the smelting reduction furnace
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