BRI

)1 ey S Bk 7
KAWASAKI STEEL GIHO
Vol.9 (1977) No.1.2

K BLERFTE 1 mF O KWEA T 7 BUERA & €
Installation and Operation of the Slag Granulation Plant at Mizushima No.1 Blast

Furnace Shop

HA  #5HMikio Aoki) J&(Syu Tanaka) #A 1T (Toshiyuki Matsumoto)

HE

BIFEAZ 7RO, HEE 1000t OF 1 5452w LIFEFD 50 4F 4 H OBE LKA
REREEITOTCND, TH « VAT ALMEIND ZOFIX a7 h Tl LT &
WIHRFRZA LTS, IWEOEHEH), BEFHCBERT 2 BR3ERIE & SR RHE O BIfR % FIC
LR U7, mANRE, MHEREZE) T SR E R, BRI KV EE BT,
J5, KIED 2kglem2 O & Z/NEFE L 72 570%, ZIUXA T 77— )L OERREIGSORLE 53R
DAT TRIOFIEMEICEET L0 EEZOND, ZHAEOKAT ZITFEITEA S MR
ke LT, ikﬁ/f®mFX77i£ =t ARE LTRIHERTWS, 4, FIH
Bl OB 22 B3 2 0 T FEFTH B,

Synopsis :

Number one plant with a capacity of 1000t/day came into operation successfully in April,
1975, for an effective utilization of blast furnace slag. This plant, so-called "RASA
system", is characterized by its simplicity in structure and easiness of operation. The
product properties have been studied in terms of process parameters concerning the
cooling and breaking of molten slag in the actual plant. Fine grains increase in their
percentage with rises in the cooling rate and the force of agitation and collision. The
bulk density of slag granules also increases with an increasing cooling rate, but its
minimum is revealed at a water pressure of 2kg/cm2. This is considered to be due to an
effect on packing properties of slag granules by both the amount of slag wool formation
and slag size distribution. The porous products are used as raw materials for cement
industry and the dense products are utilized in civil engineering construction. The

wider utilization of granulated slags seems to be promising in the future.
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Synopsis:

Number cne plant with a capacity of 1000t/day came into operation successfully in April, 1975, for an effective utilization
of blast furnace slag. This plant, so-called "RASA system”, is characterized by its simplicity in structure and easiness of
operation. The product properties have been studied in terms of process parameters concerning the cooling and break-
ing of molten slag in the actual plant. Fine grains increase in their percentage with rises in the cooling rate and the
force of agitation and collision. The bulk density of slag granules also increases with an increasing coaling rate, but its
minimum i revealed at a water pressure of 2kg/cm?  This is considered to be due to an effect on packing properties
of slag granules by hoth the amount of slacj wool formation and slag size distribution. The perous preducts are used
as raw materials for cement industry and the dense products are utllized in civil engineering construction. The wider

utilization of granulated slags seems to be promising in the future.
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Table 1 Uses of blast furnace slag!’

Slowly cooled slag (lump slag)

Road stone, rail ballast
Concrete aggregate

Harbor material (back fill,
fill, rubble mound)

Ground improving material
Cobble stone

Material for cement clinker
Silicious calcium

Rock wool

Others (glass, tile)

Quenched slag (granular slag)

Blast furnace cement

Cement mixing material
Light weight foamed concrete
Ground improving material
Concrete aggregate

Ground stabilizing material
Silicious calcium

Others (cerami¢ material)

Semi-quenched slag (foamed slag)

Light weight concrete aggregate
Light weight back fill material
Others (heat insulator)
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! Table 2 Annual amount of blast furnace slag and its va_rlous uses_tn Japan" tloﬁ
! 3t)
Ca]endar year 1966 | 1967 | 1968 | 1969 | 1970 | 1971 1972 15873 1974 ! 1975
; ’*' "
; Crude steel 51898 |63 777 |68 987 |87 026 (92 406 |88 4411102 9721120 017]114 036'101 596
- . 4
Annual P _ Total 33 560 142 003 (48 312 |61 587 |69 547 |72 214 | 77 8641 91 260| 89 545| —
. ig iron ——- N
production ‘Blast furnace 33 534 |41 581 47 849 |61 091 |69 023 |71 748 77 515| 90 926| 89 232 | 58 733
S]ag 9 557 |11 851 ;13 302 {17 350 |20 362 |21 596 | 22 789 27 36%| 27 840' 27 263
Rat]o slag/plg 28.5| 28.5| 27.8] 284| 295 30.1 29.4 30.1 31. 2 31.8
Roadbed mater]a[ ' B
‘- ,,,7l
Road stone 116034 |7072] 7317 | 9235| 788310700 | 12 691| 13 978| 12516 8907
Rail ba!last [
Concrete aggregate 2381 434 1002| 755 970( B871| 1307 l 488 1016 325
; I . R N -
Slag Harbor material
macadam | . |ly640 70721 1851)2276| 2933 | 3127| 2904| 2891 963 396
Ground lmprovmg
material
Uses | (i —m—4m——+—F—————F ——————— b
Macadam 0 0 125 30 30 23 7 20 464
— e e — . - | O — 642
Rock wool 6 26 35 56 47 46 56 135 148
b e — e J— JREN S
T Fertlllzer ] 200 | 377 402 | 326 415 195 172 152 145 162
Blast furnace o 7 T e
cement o o7 [ 10731227 1347 903| 1047 B29 | 1299
Granulated” : 1178111 1263
Grout material
slag N
‘Road sand 0 0 40 35 34 30 30 35 40 -
j In—plant consumption 261 | 100011457 | 4406 | 6676 5 70] 4575 7407 11719115523
Table 3 Anpual amount of blast furnace slag and its uses in Europe and Americal (105t)
( Granulation Amount of
Nation Slag production : . o aggregate, fertilizer Remarks
ratio (%) and cement
U5 A 27 107 6.96 27 107 Foamed slag production @ 1427
T Road bed 5%
Granular slag o
West Germany 14 243 20.5 13824 Cement 95%
Abandoned slag : 419( % ) o
- Cement 45%
France 14 753 50.35 15 226 Granular slag | Road base 35%
Fine aggregate 1%_
. 15 7 000" Lump slag @ Shortage of production
England 5600 ' Granular slag ' Cement
- Lump slag : Concrete aggregate and
N * road stone
Luxemburg 3800 33 3 800 Granular [ Cement, fine aggregate
slag | Export to Germany and France
‘ Export as cement material to
Belgium 5 600 * ! 100 5 600 C
i ermany and France

» Round figures
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Photo. 1 General view of the plant
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Table 4 Specification of the plant

ltem Specification
Type RASA system
Siag production rate 1 006t/ day
Slag tapping frequency Ttap/day
Slag tapping time 60min/tap
Slag amount per a tap Max. 200t/tap
Slag granulation rate Max. 5t/min
Molten slag temperature |1 480°C
Weight ratio molten 1/7

slag /water
Supply water temperature | 60°C
Max. 3.0kg/cm?

Venturi circulating
water

Blowing water pressure

Complementary water
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Molten slag @ ﬁSleam :
5t/min LESt/min

Agitation tank

Granulzted slag pump

y—¢ Gran. slag - 5t/min
N Water | 45.55¢/min
ealing

water © 0,2t/min Steam :

1.1t /min
Decanting tank
ran. slag : 0.025t/min
Water : 6.05t/min
ud disposal pump Gran. slag @ 5t/min
caling water : Water content : £5%
0.05t/min

{fmam £ 0.35t/min

Cooling tower

Settling tank

0.05t/min

Circulation tank—‘

Supplementary water © 3.35t/min

Fig. 3 Flow balance of slag and water
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Fig. 4 Schematic illustration of water blowing box and trough
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Table 5 Specification of equinment

Name of equipment !Number

Type j Material Specification
Water blowing box 2 Box with nozzles of porousboard 5541 820w 600/ 8124
Water blowing trough| 2 | Lined trough SS41+ 24CrFC | 906wX 5 7101X1 80Ch
Impact board 2 Lined plate 5541+ 24CrFC ‘ 866w X 2 440/ ~
Agitation tank 1 Hopper type lined with castable 5541 1 T_I)bO_QS_WlEEh_EODH}* .
Agitating nozzle : 1 STPG38+SCH40" 2004 / 804
Impact board 1 Lined plate 5541+ 24CrFC 5 200X 3 000h
Suction foot 1 5541 1 3404X 2204
Vapour duct 1 Stack 1 $S41+ FRP 2 8004x20 000, G.L+30 000
Granulated slag pl;l_; 3 Slurry pump o 24CrFC 23.5m?/min X 37.2mAq X 730rpm
Motor 3 3 phases squirrel cage induction' 270k W X 8P< 3 300V X 60Hz
Granulated slag 3 Wearproof cast iron ‘STPGBS+SCH40 4004 X 63m
pipe (bend pipe) +24CrFC
Distributor | 1 |Lined hox SS41+24CrFC | 2400wX 2 400/X 2 000k
Distributing valve 4 Air eylinder driving damper 5541+ NBR 612wx 1 8157 X 5034
Decanting tank | 4 | Made of steel hopper S541 5 000w X 10 000! X6 000k, 390m°
Wire net 4 With frame 5541+ 5U8316 1 000w X1 000{, 6mesh, 158nets
Vibrator 16 Electromotive rotating 0.75kW X 2P X 440V <X 60Hz
Discharging valve 16 Pinch valve with air cylinder NBR 5004 X 9501
Water collecting 1 5541 800> 160 000! X 965k
trough
Settling tank 1 Hopper 5541 10.000wx10 00072 0004
Lo dgsmdo
Circulation tank 1 Square pool Steel concrete Pou 900?X23 0005 500k
1500m*
Water supply pump | 3 | Slurry pump 24CrFC 23.5m?/min X 37.2mAq X 730rpm
Motor 3 phases squirrel cage induction 270k W X 8P X3 300V X60Hz
Water supply pipe 3 Wearproof cast iron STPG38+SCH40 450¢ % 40m
{bend pipe) +24CrFC
Mud disposal pump 1 Slurry pump 24CrFC | 6m3/min % 23mAqx 1 030rpm
Motor 1 3 phases squirrel cage induction D 75kW X 6P 440V X60Hz
Pipe 1 Wearproof cast iron STPG38+SCH40 1 2004 X55m
{bend pipe) +24CrFC
Cooling tower 1 | Forced draft SS41+ Slate 4 800w X 11 000X 6 6004
900m3/h,85°C —55°C
Pump 1 Slurry pump 24CrFC 15m?/ min ¥ 22mAq X 630 rpm
Motor 1 3 phases squirrel cage induction | 110kW X 8P X 440V X 60Hz
Fan 2 Axial variable pitch SS541 3 660¢ X 320rpm X 4 570m?/min
Motoar 2 3 phases squirrel cage induction J0KkW X 4P X 440V x §0Hz
Dump truck 3 Rear dump of tank i{vobli:etz?eéafzz ;;p:;l;ty
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Table 6 Troubles and countermeasures in the operation and the maintenance

Equipment Trouble

Countermeasure

Water blowing | the treating capacity

trough

Blowing off of steam, boiling water and gran-
ulated stag over the trough by surpassing

Remodelling of impact board into variable
gradient type

Shape change and enlargement of nozzle
hole cross section

Simplification of separating means of molten
slag to slag pit

Agitation tank

Cavitation in granulated slag pump owing to
increasing wate~ temperature in tank caused
by an excessive increase of slag granulation
rate

Addition of water supply pipe

Decanting
tank

Decrease in decanting capacity by the clog-
ging of wire net

Periodic cleaning and exchanging of wire
net

Settling tank

Difficulties with discharging deposited gran-

ular slag
Wearing of pipe with high density slurry

Periodic water cleaning in tank

Increase of the second tank for alternative
use

Exchanging pipes according to the wear
measurement using ultrasenic thickness

indicator

Circulation tank

Deposition of slag weol and fine granulated

slag

Periodic cleaning

Cooling tower

Attachment of slag wool to deposit

Removal of deposit and periodic cleaning
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Table 7 Size distribution and physical preperties of the granutated slag

Sample?\,sv:?g:y Screen size {mm) and passed ratio (%) : isperf:'fic' ‘ Bulk
No, pressure ‘ ‘Mean size‘ g;:v;t};t]en‘ density
| kgleme) ;n 25 1z 03 | msz (mm) | (/) (ke/D)
© | o4 99.6 84.6 . 37.8 i 1.1 1 03 | 17 i 255 . 133
@ 0.7 99.9 - 93.7 52.9 1}57 04_'_ - 143 | 2.23 ! 1.09
- _ ‘ —
@ 1.0 100.0 96.7 5.2 | 134 35 09 129 | 1.98 0.80
@ | 20 100.0 98.3 60.0 15.2 4.5 [ 0.9 1.20 180 | 079
® 3.0 100.0 99.3 75.1 24.3 66 | 1.0 | 102 2.05 0.95
® fg‘e;;‘;f‘@ 100.0 99.0 79.0 27.0 9.6 30 : 009 | 2.60 J 155
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