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Investigation of Slag Flow in the Blast Furnace Hearth Based on the
Fluid Dynamics and of Relation between Residual -Slag. Amount and

Tapping-out Conditions

Synopsis:

Tsuyoshi FURUTAKE and Kyoji OKABE

In order to clarify the causes of the excess accumulation of molten materials in the blast furnace hearth
which results in blast furnace troubles, such as hanging and slipping, the behaviour of flowing out and
accumulation of slag in the furnace hearth is investigated. ‘ "

The results of model studies of slag flow in the furnace hearth during tapping were analyzed as the scale-
up problem based on the theories of fluid dynamics. The dimensionless flow—out coefficient Fr' in' eq." (32)
has been found to be closely related to the slag residual ratio, i.e. the ratio of residual amount of slag at
the end of tapping to that accumulated at the begining(Fig. 8).

Further investigation using this relation shows that eight independent variables, i.e. viscosity, tapping amount,
tapping rate and depth of slag, hearth diameter, effective hearth area, number of tapping and permeability

of packed coke, determine the behaviour of flowing out and accumulatlon of slag in the furna.ce hearth.

The results of investigations are as follows;

1) The residual amount of slag and the depth of slag layer increase with the increase in slag tapping rate and

of slag viscosity.
2)
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The increase of the number of tapping operation is beneficial in mamtammg the smooth furnace op—
if the tapping rate and/or slag viscosity increase.
(Received Sept. 3,

1973)
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HHEEGEE EDCHHLTWS. FEERTE, BHEOL
RIBER-FE2TVHDT, BELARAOREAHEEQ
EE LA & SR ED T NIER SRV, Lo
TERCER LB DE o Bl L, BERFRE
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», ZOEBHFER LMY SERFHEEEKTLT
BrLERIVART—NT v TOEYEERDS.
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»%. JFKE 10m, HEER 6000¢/day, g 1800
t/day OBFOEE, 1 min Hic D ERT HEMBDEZ
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X EFFOEREZF>T W5, Fr BRBEMHEEHO
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Fig. 1. Experimental apparatus (for

continuous experiment).

Table 1. Sizes of glass beads used
as packed material.

Number of beads 4 7 9

Size range (mm) 3:36—4.0/476—5°66

Mean diameter
(mm)

3-67 5-19

EXTW3DT, EFVEREEL Zh SOEKITRIC
K VEHTHZENTEXS.

3. EFINRBREIEROER

MIBEDERED L, FROBEDOHNIL (27)~(30) =
TIRENS ¢ DO ERITTEIC XD RELZ L bhrD
oo L L, ThoORELERCHAL»IZT 501,
ERFHORE L RROBITREHIC 2 5 2 & SEEH
ThH5d. XIZTETIFRADHEDMADIEVIES (0=
0, /o FER) TOWTERL, Rep, Fr & D 2015
FEDTHAKABIC IETHEXHL»IC L, DWW THliEE
KRRV A S8 58 KR A T D7,

3.1 RBREBEERAE

Fig. 1 \EGEBERLTT. BEIXEWET 7 ) vl
lEROMETAHE 140mmeé THS. Ny FROEERE
BEix, EFOUWRAEKIZD & HEMD I5\ E &R VT Fig. 1
DHLOLFRTHY, WNE 199mmg & 150 mmg o 2
BIEEMEL . :

FRO2— 7 20O b D DFETAME LT Table 1
RTXSRNMNEDCRLSHF 7 ZAE 3 EHErAV. B
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Table 2. Properties of liquids used for the experiments.

A Glycerol concent- Density Viscosity

Liquid Symbol ration (%) (g/cm3) (centipoise)

A s A 840 1-216 996

el B 71-0 1-181 252

giyee C 460 1:113 4.95

Tetrabromoethane D — 2-967 10-8
Table 3. Experimental conditions (batch-type experiments).

Exp. No Dy* Liquid Glass bead Qiglﬁ;?;fs(mm)
A—1—A-5 0-121—0-471 A 9 190
B—1—B—5 0-121—0-471 B 4 190
C—1—-C—-5 0-121—0-471 G 4 190
D—1—-D—6 0-121—0-921 A 7 190

E—5 0-471 C 9 190
F—5 0-471 A 4 190
G—5 0:471 B 9 190
H—5 0-471 B 7 190
I-—-5 0-471 C 7 190
J—1—J—3 0:40—1-0 B 7 150
K—1—K-—3 0-40—1-0 D 4 150
HIIRELZ L2 5-Dic@r2DRED 7 ) £ Y KA 0 i :
P = F-5 -
B x bV, —HHKOBEDBE RT3 DI T e
FhITJunxizr2Bvi (Table 2). 08 /w o v 5%
a H=-5
Ny FERTHETAN EMEOMEEOBE LR os / //A//g-sl_5
+B7oic Table 3 OEREHEBAL. BEEOY o ‘//>/ M/:/C/ﬂ/zﬁﬁ
[==4 Pr A 2 $f g > B v s .
# (EBFA ), REEORE ERFRFK) by 300 v//’i”/;’/;/}/z//
F B THE L, 2., ] ;/A/;;jy/’
EEERTIE Ry % 1'3~25 OfEfic, DY % 0:2 B e g
v =
~0'57 OFFETEX, #7Z2ER No 4 (Table 1), 0 T 2 s 5" 2 —

Witkix C (Table 2) @727 | DDA A HLETEREY
fTls>7tz.

Wetkix, FH» 584775 aREEF T @ #H
WT GEEEER), H5VWETH»S>o—F @, 352
vy @ BBLT Ny FER) BENICEDK. WEEH
OBIPEENECEDDOT AT - @ LI Di@EH
EDHEEL

FHmEE, A7V a—292 @ TXDFEELL
BERE N, ¢ 0 18kg/cm? {ThnfE Liz. ZHIZ X VK
HimESERRIF—EL LB LE2H P UDHERL
Fo. RHOBE, Eikx2K a3y 2 @K DITIRDT.
E oo b ABREETE ETHEY TS
HOELT, 2453 vy @ OHIFAEFLHRCKEBEN
o EE LK.

WAROREE, BECXIRKELEDLDDT, ¥+ /
V7 e v AT BREERHT X 0 KRB 2 EREICEE
HIEL, TOFHEZ UEOBITCRAW.

Average velocity V, (cm/s)
Fig. 2. Relation between residual ratio and
average velocity of liquid.
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3.2.1 BHBICRIET Ren, Fr OFE (3 FER)

QEOWHE D, Ny FEROYE Dy B—ETH
i, BRI Ry & Fr WX DRED. ERTW ¢
L gH—EHEDT, Ren 13 Co/p & Vo i, Frid Vo?
THRET D, LD T, R & Fr PERYERICRET
BERELb0ic, Ce/lp & Ve DREEMITLA.

Fig. 2 w# 7 2AE L HkoE L2 DMAELE (Cs/p
DALY KOWTERAR L FHIE Ve ORKE
Ve 5t LTRT. ZoRrLEERE Vo OF
G T e, Co/p WX D REBM, WIh b
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Fig. 4. Effect of the depth of liquid on the relation
between residual ratio(a) and R,.
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FOBBEEZTIEE LTEREE 0% 0L xD¥
TE (Vo)ae VWS &, Ca/p & (Vo)s DERIZ, Fig.
3DXSEANKY 7 7 ETHE —1 OEGEEE T
T LB OTHERTHEE SB—FED L XITIE, V, &
Ce/pZD%%

Ru=VGCB/P
MIERERLPET S.
£:3:2.2 BPERTRIET D OBEE (N, FER)

DYy B—EDE &, BERII Ry CXVHREDD
T, BEEL R, ORI RIST DY oORE Bzt
5. Fig. 4 i EBRFRH D g >WTiAD Dy* DG
DERFEL Ry OBRERT. Fig. 3 LR &G
faEh O 23 ¥ TBEhck vEhadbeohs
DC, FTBEERIEEL LCEBEEIN%L DEXD R,
DfE (Ru)se ZFEVZhE DY oRRE T~

8

Dimensionless liquid depth (Dj)

Fig. 5. Relation between R, at a=0'5 ((Ry)s0)
and dimensionless liquid depth (D¥).

M5 7 Lo (R)se & DY oBEf% (Fig. 5)
5, MEREE 2 0EBZRRICH B Cosbrb. Lis
BDCTHIDIBADILN IS v FEEBRODES, BRI R,
&L D OEFEDL Ry/DYE2 T X DEE 5.

3:2.3 Ny FEBREROKEE

SEEBIIHE» D, Ny FEROEMHTIE, BY
R Rev, Fr, D2 iTX Vs %. —FHEBRTELL
S DEROEATIE, BYERII R/DEPTIVRES.
Ry @ Cp/p & Vo OB E Repy, Fr DFNLDIEH
DB XD Ry 1k Fr & Rep OLICHHYLTWSEZ
LS. LiehoT, BERII—KIT FLitky
REDHLEETES.

FL=F./(Rep,DE?)

_ CsVy ( D )2
g \ Dy
(1—¢)2 1 2 VO{DT)"’
=180 : —
&3 6s?Dp?  p g \ Dy

e (32)

(32) XD Rey, & Fr OHFEHIERWNTIE 2B DCTH
505, EMOEBRTRI LTWEVWEKEE, EBED
HECOwTDh (32) NTHHMIAL S 5L £ 2 hERR
RERFRCEELRITS L Ve FHExh 3. Fig. 6 =
Table 3 i RTELDERER Y —FE L TR E83,
ERERZ L2 I RET S XI5 vAioT,
BERL FLOBARETT. COE»SEBRORL 2
ERFEI J, REEORLBPERTFEI K 07— £23,
D7~ 2 L XL —HLTWBZ &2bhb, EEky
FL X O RTOBEETHL T Ehbh 5.
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Fig. 6. Relation between residual ratio and flow-out coefficient Fy (summary of
batch experiments including confirmation on the effects of the diameter
of apparatus (J) and of the density of liquid (K))
Ne}
&3
<
OX:] A
Outlet
o
S Q 7mm
% 06 ° LN 7mms i
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Flow-out coefficient F.
Fig. 7. Influence of the shape of outlet on the relation between a and Fy.
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Fig. 8. Result of continuous experiments (dotted line shows the result of batch experiments).
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Inclined liquid surface formed during flow-out of the liquid on
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Table 4. Size analysis of the coke sampled from the blast furnace hearth
(excluding the part less than 5mm).
Size analysis (mm)
Sample* D, I Co®o
+50 25 15 10 5
A 11-8 540 20-2 7'8 6-2 24-0 51-0 0-830
B 95 505 21-8 9-1 9-1 203 56-1 0-853
C 15°3 567 22-2 3-2 2:6 274 32+2 0-741
D 9-0 655 18-1 4-3 3-1 267 319 0-740
* A: Sampled from the tuyer of No 1 BF at Mizushima Works
B, C, D: Sampled from the hearth of No 4 BF at Chiba Works
Fig. 8125\ T, &AEOMiED» LDRAIXNE W, FREEBCEATE 3 KBz ohb.
Ry BEEDF—4 (FhOE v FA EFwhic dp _ 1 cop Ve e (34)

XoTwns. Ll Re RoEBIicd 57— #13TE
oA B L TWEDT, ZORBROWETHET
1T Ry BPEERE FL OGRS TEERSLnES
2 bhb.

LMo CEEEROBADRERIT FL KX IVRE
Xh, BY®L FL oG Fig.8 0EHE, FLOE
WA D SR X BRIz XD REh .

H 2 I S NI SR O WERS R B REE, T
598 DRLAE FHF] kX 50T, FRARBET
ATB R fo i S B AN i a2 TR 2 AR
S B7dTH B T EMNAEEF L (Photo. 1a) Lia
o 2 YIGHER (Photo. 1b) 1 X it RO MK DZE
{LDEREE D HEA BT e D7z,

1. = =

4.1 Xy -7 v FPORIBEE
FEERERAEFICEBT DI, Ar—v7 v 7
DEME LT 2 BETERERTTERC oW BIFFRA
O LMETEE U [EAER EO SR gz St
v, L L2ETERLEL S CEBIFFIROFG% EMHT
kDD LD T, WYSEEE D SFIPRTO
BAEUTTHOEZ FHE L.

2y =T 7°03%14:&715ﬁ‘(ki§ﬁu Rep, Fry
Ry, D TH Y, =LIFRAOHKKEDH S TG
5 LR LADT, FROFEECHT SR v A
2 v ZEL

Repo_;l%............... TG
LRDLUERDD.
FRiIZBITS Cs DOEE, BFEFAAIL, HEWVIE

WERICIFERT Y 7Y ¥ Lic 2— 2 20 REST
(Table 4) #d LU TOXSICHE LK.
A ORESVEZ AW CENELEZ#EET 5K

L Le D2
Mﬂ'%Eiﬁﬁfﬁ?&%w)ﬁ®gcﬁ%%§h,
(4) Ko Rz (35 R XHREND.

R=CCO¢D”TI::; B N ¢ 1)
(4), (5) ;& (35) R tw@L, B—HEOH > A
EDHE Cly=1, ¢s=1, ¢=0-383 (EHIE) TH5H
CLEEELT, C=1220 ThHHTepbird. Col
13, M—PrEOH 7 AERTARBLNT HIRARFOE
SUEMOMERETH D, 31— 2OHEX ORESH
geEan s, (36) R X VEIETE L.

(Co®p) T — & 2 =0"5-1"06% «ceeveeeiiriiinns (36)

ki=1‘§';;5----------------~----~------------~--~~(36—1)

Ip= 1001/@: .............................. (36—2)

I;=Dy?5:W;(1/d;—1/Dp)? T [ §)

Iy=(1/Dp)ZIWi (di— D)% voreeeveeeees (36—4)

Dy=1/3(Wi/di) seeeeeee (36—5)
Table 47— %25 A ORBEOEFFITHRET D

v, TOEETEOEREEEL L. SERITEOER
W & IR NHESE Y Table 5 O TR LiciE%/HV
7z. Table 5 » SEFERNOHEEERT T4 EBITEICAD
TWBEDT, AERERIEFEOHIELEHGERTRET
DT ENbIB.

£ FOUEBRTIHHE OVE 1 TS THDUEH 2 1T7%
Stz EFOKBEFEER 2 @ Lo EEnE o,
2 @i LA _E o W Bk b SRR IR 25 A, RE
ERiEELI AT X v, L L, EFVEROEE» L,
WO FHE R ey T TV A EE R, Rl E
BT 5 LT aepic KEmIC K52 &0 b2 T W
5. L7=psoT, 2L Lo EErns ST HEEL
OB ECRARREERDERATES
4.2 FRAOCHBIHEBLARBIFEOUK

BROEER LR T, & LTHEEDRBIC2WT
Kt Linds, CORER W TH K TR OB LG
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Table 5. Dimensionless numbers at experiments and at the real blast furnace.

1
. . ; Range of experiment
Dlmgnsmnless Estimated for the blast furnace*
number Min. Max. :
F, 0-05x10-2 500x 10-° 0-25 x10-°
Ry, 0:01x10-6 500x 10-5 0:051x10-8
Repe 0-05x10-1 500 10-1 24 %101
D% 0-12 1-0 0-2—0-35
Ry 1-3 25 1-5—4-0

* Data for calculation

Dp=1000(cm), Vo=1'7 10-2(cm/sec), Cp=704(cgs), p=2'65(g/cm?), p=4 5(poise), Dp=2-40(cm)

DEEE (UTIAhLThERE, BiEE 2 9PE) Otdg
211785,

BHROBTEREEEIBEO TR LITITHE L. FR
DB DT Table 5 OEMRTI A ETET B L Ry,
& Repe BEBREFICA Ssv. L L, Fig. 8 R
MBS LCHERHTE B L EETHE, FIRNOE
PR CEREECBALTRKO XS hiftENTEX 5.

BHO B E SO BEDY 1/150Th v, Bk
OEEBEMEEEIBEO AN EIZIFEHELVOT, HES
Dy 2[FE Uls BIEESHD FL R0 +hoiy 1/150
5. TOEE, WEOBRERE 50% LT5LiEHkD
BREEIL 5% LT L D RSB IRIERD /10 LT (&
B 243, FEEED Dy 2iEEOFhD 1/4 )
HETHIEESD Fu 3dEorhoy 1710 Loy
PDORERIL 20% DIT (BEORER 50% o %)
TZOHPEIERBBRRZEED 1/10 Lix 5. BkoRE
BWRPIPENZ &V, BEHMAEKTE E LEAERORSE
DEYHAEBESIT TS,

P EDEER» SEEOWEESHEOITEE LA E S
HEEERTT 5548, HEKRTROBEOBRYEEITIAS
DEEEIDVHLUEL LISV, LAanB>T, FEROBE
HBRWEDEEINT X 5 RO B LXEEOHEH R R+
SFIRT LT XD FRELE X5 DiciE, BECH
HE+H5TES5CEBUNETHS.

4-3 PERICHTEBRFEORNICKHT 3 Darcy DXDE

1ol 5|

Darcy @ Ri3ibis EDOMII D F T ATERE th 5 Wik
DOHNME D OiftE L ENEEOBGRERT. =
DREZRY ALY, ZZTHAWITWSEES & ¥Ar
REESXSERT S L (37) RELNS.

= _kﬂv(p s (87)

y7;
D=h+ (P-ﬁo)/pg (38)
(7)) MnEHHRACHELE L, EEoRiz (39) K
XOREhB.

V=0 cuieimemmeniiiinii e (39)

(33) #& @7 ReRALTEEPZB L,

0= —Vp—e—tp— pgVheeemoeeeeneennnns (40)

k
BELND. p/k i3 Cs YT 5. (6) RicknT
FEMESD = ZENEFMELTHEXBE (6), (40) R
F£:0vE—% L, Darcy ok, (6) ROLIEERL
72bDERED.

Px % (41) ROXSKEELER LT, 2 BERK
W (40) REMETILT 5 & (p/hk% Ce it E»20)
(42) X%55.

P*= (p—ﬁo)/PgDT

CsVe

g
77U h*=h/Dy TH%.

EREOR & BERGME 2 F L R ERTILTE B D
C, FIROBEOND Darcy ORIC Lt SBEI
WL, Y, BTARBOEEN LENok % R4 ERT
e

ceerrecinn (41)

A v N € )

CeVy

B
WEXOPED, (43) TR LT R 2 50 5 i H R
THIAEHDE (DY) 2BV iESicElY L Tw5s. &
DT EHL. FROBEOTHNE Darcy oXB3#AT
ELHRNTHE bbb,

5. W#EObhsoHEOHKX>IaL—2a Yy

FAOERBBERESE L CFRBAELT 5013, B
BIEE QI X 0 FROWE S LR L, FFEomR
REIT DD THD. BEROEXL, HEEARC D
DELEL 4D, MFEFRE FHSEES SR
BEefTas e RETHY, HHUEFBRETFEL D
BhDEEEH 2 E BIEES D W EBEE Lu.
L7chd o UamiiRde EHEEBARF OIBIEROE X (LT
AZUBEIEREE) LRIEENNS LB X S HEHE
¥R T bR g S,

DU EDESREMITIC X b, HERARRCIFRIC gD

cereneeien (43)
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Table 6. Independent variables representing the slag tapping conditions

and their estimated value.

Items Symbol Estimated value Unit
Slag tapping rate P, 3-25 t/min
Slag viscosity 7 4-35 poise
Slag production Wy 1 800 t/day
Depth of slag layer at the begining of D 2-755 m
slag tapping HS
Hearth diameter Dt 11.1 m
Number of tap.ping operation Nt 12 times/day

R R AT AR THROmTREEOEH S (RY
R) & FL X0 —FPTRTZENTER. LrLA
S FEEE FL OB VLERTR DO TZOHROA
TV, ML (WHEESE, WIERERLE) BRI 05
X, BERL ST RETHERZMD I LIXTER
AETHE, EFVERFERLIFRTOBHEEDO NI~
AR5, BIFEOHECET 2 MM BGRR (W
FOU . v—YarEFN) ZBEE, ZOETNVER
WCELAOERERAT VEE, Eﬁgk&k&@?%g
iR 5.
51 HEOLIalL—Y3VEFL

Wigie g+ 22 DERD S bMIrZER* &L TED
5%4 0% Table 6 O X 5&ERTH. Table 6 TR
TERUNOER, & xiE | B g, BERk
E1x Table 6 TR LAEREZAWTRT ZEBTES.
BIEOBEREROBFREETIIE LA LT —
FEEZLN, BEOREKE ps (CUTHIEEEE &
&, t/min) b, FRAFERE Ve & (449 ROREMRK
whHas.

PsxVoDTz (44.)
EOBEIFFERD 0. - 7 A[BOEME, HE, BIREHER
R IEMRCHEET S L TERVOT (32) NPT p,
Ve, Du, Dt DA DOIEE, (44) ROLBIERZE LD
Tr85 2 — & — oo, mEARRLL,

FL=T#Ps/DH2 (45)
EXDRENSE. 2O FL ZRVWTHBREOKRERald,
Fig. 8 E®/ERTEME f LT 46) KX xR
Ehs.

—f(FL) (46)

lﬁwmﬁb%bomﬁ§ﬁ,&ﬁégamﬁ%ﬁ®

* Table 6 @ 6 FOERE | POMBER (HEOYIav—v s
7)) HRDIODT, WEIE, MUYERICcO>505 MR
B TH5A- ’

i ((47) RED) B X UCHSEOREDFRNFETERD B
A (FADE L E) & HEsihoEgdkE (RA2
F2TE) O SEETE (@) RBKD L.

Tsﬁs SI(]—R')'*'TSPI (47)
Tﬂkﬁ@%&%%wéan,mm%n%n(wx
49) R X hREN5.

T _WS/ (NTPS) ................................. (48)

p[_Ws/l 44 .- (49)
—ﬁSImFWTm#ﬂtié§H®eﬁ#B(w)i
WXBREINS.

S1=7f€cPDHsDT2/4 (50)
ec=035, p=2'65 & L, Zhbitx¥ 5HELFRD
BRI SR RO FEE OB SR 2 & S DH
EEsE B st (60) RE (B ROX SERT
5.

S1=0°7285DyggDy2: - eoseesvesnerrarsasensenses (51)
(47) Rz (48), (49), (Ol) RERALTEEAR «
ko p L (52) ApfSohs.
a=1- Ws(ps—Ws/1440) (52)

0°72858 DysD12N1ps

(46), (52) ROAED%EBE LT Table 6 IR LAE
Hibie | 2oBRERBSELNS. o CAITHEO Y
Tal—YarEFNELES) kD, Table 6 TR L
7EROEED | ZDHOZE(Le KT 2 hoEBEDOLH D
FlLEMBD T LAHTES. XX, HERENPELL
mEEDAT VB LREREDOEILDOHERE EAARET
H5.
5.2 HEOIIaV—LaryEFILDOSERE

(46), (52) RO a I, HIFE W ERJIELHBEL
T | B EFEME 72vk, BFERSE#THD.  (52)
K& W ie>WTiEL & (03) R¥E5N 5.

0-7285
=7ﬂmgfﬂ0Jpg— —550AD1?N1ps (1 —a)
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Fig. 9. Relation between slag production and
slag tapping rate.
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(46) RIERER o 2BBTEXTVEDOTL T o
L= a B FVEFBITANCHEL CERTER Y. £ 2
TR E LTk 2R B Y s LR & TR (8 i)
B X T2HBECXIDZERAMNC X VRS LD &
DEELBRDHEED S Wy T OWTHEL & EDLIRE
D—7% (EREF 72X TIRIE) @ 720ps DiEZ 5 2 T
—DEET 2 ODEERDE X ST L.

FHREREFRTEEC X 0 TRV O EE & 2
HE XTI THEE LIBEEOZE{Lekd 5
Fu T KEERLC. ERERIT St EEREEa DRI
v bR S e sy s ahCRIBICEIE L.

53 HERRLIER

16 WEIEEREZ T KPR L%
BONOZERIEITES &EF (2R oFArAGSE
Tk, Table 6 iRz T x—4%~— B 1209 &

L, 7RHERIOMTHRMLBTCX VEIEERSOE
FOFET—~2 e TH XS ciEEEE LT 0128 %
vz,

Fl—DHEERE I LHIEEIR 2 o0 & b, Wi
HEO M XD Wint s 55 LS T5 BEnb 5
(H9). srFmBmEL (HEERE /2 7 7EkEE)
M2 XVNSVWHEI, EEEX2 XD REVEECHEY
TH¥ HESEES DNE W IS T MBS FA LTV DT
(53) RicX M EEITH DT LT MY T 55, FHE
DIFERTERLK LB LEEZRLTWBD TRV,

* RATEHAGHIE = iR/ 1440 TH R 5 I‘Vs—;720/)s i ps—2p1 T
M LT 5.
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Fig. 10. Relation between depth of slag
layer and slag production.
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Fig. 11. Relation between the amount of

residual slag and slag production.
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6) XD/, X BT HERE CHpessmg
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HEESHE L L &, 25 VB3 LEEEREMEL,
DECRES TS (Fig. 10, Fig. 11). zpr %, 255
B LEFERNMBIRELS 20 ERAICES.
g (Fig. 10, Fig. 11) Oz, WEERE (Fig. 12,
Fig. 13), vAwEHsE (Fig. 14, Tig. 15) o#inc kb,
AT VES EERFREIHEFC T 5.

DERERSEPOHKEE, HEEE, HiEEE, B
FEHEOERIC X Y 27 VES, REEN SOBREZLH)
T 50 ERBRTT 5.
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DRI 7EE, REROEET HEL (Fig. 10,
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Fig. 12. Relation between depth of slag
layer and slag tapping rate.
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Fig. 13. Relation between the amount of residual

slag and slag tapping rate.
10). La»L, ZOBAEEEOKRTRE 2% T &k
W (Fig. 11).

BT HEEE Y B ST s L BETH
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H5. HERENSR T VES LERERECRIETRENRRXR
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5 1450°C I fVT 3 % & BRI 50% ¥, i
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Fig. 15). 4
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Fig. 14. Relation between depth of slag
layer and slag viscosity.
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Fig. 16. Relation between number of tapping

operation and slag tapping rate,
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Wsr 1 B HiE [¢/day]
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DR E [g/cm?]

: Darcy o ihoia B k58 ((38) =)
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