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Main Factors Affecting Static Holdup of Molten Slag in Coke-packed Bed

Synopsis :

Hiroshi OHGUSU, Yutaka SASsa, Yukio ToMiTa,
Katuhiro TANAKA and Morihiro HASEGAWA

Fundamental experiments under high temperature were carried out to clarify the dropping behavior and
residual mechanism of molten slag in the lower part of blast furnace.

According to the result of experiment, it was verified that residual phenomenon of molten slag in the
coke-packed bed was controlled by capillarity caused by immersion wetting. Static holdup of molten slag
was able to be shown by dimensionless empirical formula considering balance between static pressure and

that based on immersion work.

Void diameter affected the quantity of slag droplet that residued in graphite funnel, that is to say, the

quasi-packed bed, and its residue was present only under critical void diameter.

It is estimated that static

holdup indicates almost zero under the condition that coke diameter in the deadman is more than about 20

mm.

Key words : static holdup; blast furnace; capillarity ; measurement ; deadman; fundamental experiment; im-

mersion wetting ; molten slag; packed bed.
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Fig. 1. Experimental apparatus for slag flow in
quasi-packed bed.
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Fig. 2. Experimental apparatus for slag flow in

coke-packed bed.

Table 2. Chemical compositions of slags after
taking measurements of static holdup.

Table 1. Chemical compositions of slags.
Sample Chemical compositions (mass %) Ca(()/SiOz
Ca0 Si0, AlLO; MgO -
A 44.3 36.9 12.8 6.1 1.2
B 35.5 45.8 12.9 5.8 0.8

No Chemical compositions {mass %) Ca0/Si0,
Ca0 S0,  ALO;  MgO s =)
1 39.0 42.0 14.0 5.7 0.038 0.93
2 33.9 43.1 14.6 5.8 0.039 0.79
3 39.0 42.0 14.0 5.7 0.038 0.93
4 40.8 39.8 13.7 6.4 0.088 1.03
5 42.1 38.1 13.3 6.5 0.027 1.10
6 44.0 36.0 13.5 6.5 0.031 1.22
7 39.0 42.0 14.0 5.7 0.038 0.93
8 42.9 37.5 13.1 6.9 0.017 1.14

—211 —



1166 % & MM % 78 4 (1992) £ 7 &

BRI & R L 22D RE % 3E L7-. Table 2 id+—
VET v TEBRTOMRR T 7 OILFEME TR,
AR O TILE, TERBLUANOEFIZHEHET S
A7 DFEER D, BIEBE Y 2 KEEZ 72T
v, (HREHCTHNE-LV T v 7 (h) 28
Wiz, %, K cESNL b, £ 13 Shulman® O
L, 27 7O % IED TRE L 2 RICTEEB N
KB LT 2MB0BZHETETH 5.
he =100 (W’go — W'so)/ (s Vag) =+rrrerereeenens (1)%
FEEOHRBEUTICHWA LD 2 E&D, LRIZ—HEL 7.
FEIERE DZERE () I3 EBR T L IIEW O 3 — 7 G H,
D— 7 AKFERE I — 7 AOZRDITEES SETEICL
DKo/ eid 0.454+0.01 T » 7=
2-3 RZTDEE, RERNSIURBEDEMAD
BE
BEIEHEEICL -7, 29 788 0.4~0.5¢ 2K
FraeBamEELICEE, BRFPFNEPERL THER Ar &
I BHE, Ar A FF L 2H°5 1450~1550°C 125
BLTAZ 7REOEERE % 5min BT 240 min

o
[

[
<

10

Height (mm)

Weight (&)

.0 3.5 4.0 4,5 5.0
Hole Diameter (mm)

Flg 3. Effect of hole diameter on dropping be-
havior of molten slags.
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22 Fig. 4. An
imental result.

example of exper-

—212—



TGy AFHE I B BERA T T OBRE— N KT v TOXREAT 1167

6 ) L{ ¥
5| AleQs : 13.7% .
~ 4l Mg0 : 6.2% |
Lo S 10,02~ 4 /e
e , -
23 0.00% s
2r /,/ @:1450C]| ]
" . @:1500C| |
1 ~¢~* IA:ISSO‘C
0 . 1 1
0.6 0.8 1.0 1.2 1.4
Ca0/8i02 (-)
Fig. 5. Effect of slag basicity (CaO/SiO;) on sta-

tic holdup (k).

a) Ca0/Si0,=1.10 b) Ca0/8i0,=0.79

Experimental temperature : 1 500°C
Photo. 1. Residual states of slag droplet in
coke-packed bed.
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Fig. 6. Effect of slag basicity (CaO/SiO;) on

density(p), surface tention(7) and contact angle(§)
of slags.
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Fig. 7. Relationship between static holdup (A,)
and modified capillary number (Cp,,).
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Fig. 9. Comparison of experimental values (h,,)
with calculated values (h.,;) by Eq. (6).

Coke

Molten slag

(a) Case of non-wet state (b) Case of wet state

Fig. 10. Model on capillarity for static holdup of
slag droplets in coke-packed bed.
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ESLE3.8mm LLETIE, FEEACHEETAA T /&I
FBrixol. MEOERLIL, BREBNIX-sTa—2
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DOFEIRESLE LVELRE 2 HF O HMOEETH
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0o
Present work

hs (%)

Fukutake et al.1 )
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8101 2 L} 6 8102 2

4 6
Fig. 11. Relationship between static holdup
(hs) and modified capillary number (Cp,,™).
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LAHLbDLEZOLEND.

5 &

EFETH COMBOMHA—LV T vy TOXH =X
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TEBTE,

(3)BREHIICLY AT Fha— o ABAUCERIICHE
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ic =]

Cpm : BEODBRELLBEF v ET Y -5 (—)
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Vs : FoIEREE 30 mm DZEEHRE (m®)

Wiso, Wiso: FCHEEE 80 mm B XU 50 mm (2 BT %
NZENRZAT ZFOMfiE % 1IED 1%, TEBRICHE LT
WA g r0ER (kg)

W, : f+&M4%FE (N/m)

W, : BiELESE (N/m)

Ws : YRS (N/m)

a: EAEEEE LB ARKERIOESAE
*)

y: WoKHEKN (N/m)

e: IWBOZERE (—)

6: B FRE oM (°)

o: WOEE (kg/m®)

6: KT ORREH (—)

WAFE 1R THIMEYT S X7 7-BEFM,
ERIAIET BT V-BREERT.
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