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Recent Activities in Research of Refractories and Slag
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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
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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
Chiba Works

Crore

Slag recycle

RIS A T 720 TBHERT T, CaO, MgO (ZES[R 2 A& flIliE
DN L BEEAAE . CFULPE 2 7 4 DR AEE S & A PSR &
M T EF2-D, o ()T, FEEFZ 7SI 20TRERED
oAy PR BRARRMEGT A T, LAREMST, 2o
— FHHE RS OBEBERREI DRRTEL. BT, ST
DFFEMAE T4 5.

321 J0LELEEAATIFA S T OBREML

YR THEUBEH TOAF VL AFFERTIE, v 0 AFNEALET
IR VOD - E S D e 7o v 2 £ L 2 Es
AN EEOUMARGE LAY 2 PREFARFEL TS, IO
ok AL, 235, AP E 100% R LR+
BANHIA T LY. AT QR A TORAT Y, FA DU A 2L,
HHRMORNE Fig 6 24T, #ELARTVETRTBERE
PR GE St E i S 1) L AF R I B N s Wl B 2 1 O T R
PR R L TR E AT S . SERNEICHT R T S A R
LRG3 28000, (1) S HFO 2Ca0 « S0, O #REEIE &

5— J R L 8 Vol. 31 No. 1 1999



15 fith - R T TEFR 10 B0 Lk

AlOs
betore improvement | , Corrosive o
P refractories

Incomplete
reduction of CraCs

MgO liquidus

line at 1560°C Improved slag

composition

Slag volume expansion /.

A Slag voume expansion
due to Ca(d hydration

due to MgC hydration

Cal MgO

Fig. 7 Schematic illustration of slag composition adjustment in
the smelting reduction furnace
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