0

IENRGFRIC BT 52 v .y F HEEFTORTORS 2231

© 1982 IS1)

I JNBISERR T 81T 5 =L v N BULEE I O D 45

HEO FIE™ - B
s EET - ki A

FifTERs
A - kO fEZ™

R

BRfT™ - o

Recent Improvements of Pelletizing Process and Pellet Quality

at Kakogawa Works

Kazumasa TAGucs1, Toshiyuki UENAKA, Hiroshi IsAko, Ikuyuki MizuGucHI

Kunihiko TORUTAKE, Kaoru UMEJI, and Hiroshi KaNAvama

Synopsis:

The energy cost of pelletizing process has become higher than that of sintering process after the first and
second 6il crisis. In order to solve this problem, the following improvements were made on :
(1) The firing system of indurating process has been changed into the pulverized coal injection from

oil and coke oven gas injection.

(2) The coke breeze has been inserted into the green pellets.

(3) The modification for the grate process and process fan has been carried out.

As the result of these improvements, the energy cost has become almost equal to sintering process. Also,
for the improvement of shape character, crushed pellets have been developed. The operation test was
carried out with this new pellets in Kakogawa No. 2 BF, and the successful result was obtained.
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100 Table 1. Quality control for firing coal.
6 Include electric power -~ Pellet
2 80 -= Sinter G
S I TOUP | Unit A B c
g* 601 - tems
30 Coo& firing
S8 4of Ash % <8 9~10 9~12
-
& 20 e e Melting point of ash °C >1350 1350~1300 <1300
§ o Deposition paramecter — <500  500~1000 >1000
- § 190[ Ringing paramecter — <50 50~ 100 >100
o o
52 00l N Hardgrove
2 ; 1001 *//“\\hh*h‘*”_°\\“\\§zfiszfffmn Grindability Index - >70  50~70 <50
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Fig. 1. Trend of energy consumption and energy
cost at Kakogawa pelletising plant and sintering
plant.
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Fig. 2. Flowsheet of indurating process at Kakogawa.

Table 2. Heat balance on indurating process.

Items Proportion® improvements
Ball mill 28.0 Increasing of ground product
Increasing of griding efficiency

% Process fan 4.5 Decreasing of waste gas
g Prevent of leakcge
2 Other equipments 6.6 increasing of equipment efficiency
b Increasing of ground product
© ol control eqt 1.7

Total 40.8
2 Process fan 36.7 Oecreasing of waste gas
g Prevent of leakage
a Increasing of equipment efficiency
_g Other equipments 19.8 Increasing of equipment efficiency
g Environmental control equipments 27
€ [Toran 59.2

Toral electric power ption | 72.2 KwH/t

*1  Waste gas of high temperature chamber in cooler,
2% Waste gas of low temperature chamber in cooler

Table 3. Proportion of electric power consumption.

items X103 Kcal/t Improvements

- | Sensible heat of green pallets 12.5
g Oxidation heat of ore 27.2
& | Calorific value of fuel 231.8
_% Recovery heat of woste gas | 263.2

Total 541.7

Heat radiation of equipments 65.7 Heat resistance

Heat recovery

Evaporation heat of attached water 56.2 Decreasing of moisture content

Decarbonization heat 47.3
% Heat loss of waste gos 328 Decreasing of woste gos
E Evaporation heat of combined woter| 21.0 Decreasing of blending raio
2| sensible heat of pellets 6.0 | Heaf recovery
3 Recovery heat of waste gas 1| 263.2

Recovery heat of waste gas 2*2 49.5
Total 541.7
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Fig. 3. Heat pattern of pellets.
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Fig. 4. Comparison between energy consumption
before and after modification of the grate.
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Table 4. Properties of various pellets and sinter.

Unit | Seliers | peers |ooliers” | ertara™®| et | sinter
Total porosity % | 283 262 | 263 3a7 250 | -
Bulk density TS| 1o 2.1 2. 19 20 | 16
Reposed ongle degree; - 23 23 25 30 31
JIS reduction degree | % | 63.1 | 886 | a37 90.3 890 | a8
Reduction | S| %, | 432 | 356 a7 o9 70 | 164
‘:ﬁ?trxl)?&d Reduction o | 582 | 804 | e1.0 90.5 890 | 704
oo | % : ) . . ! y
Softenning temp. < IS0 1155 1230 1230 1200 1220
Melting down temp. | °C [1260 [1380 |1430 1410 1380|1510
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Jumbo pellets
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Photo. 1. Appearance of jumbo and crushed pellets.
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Fig. 6. Results of heating and reducing tests under
load with various pellets.
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Photo. 2. Appearance of ore sinking into coke layer
with observed ones after dissection at Kakogawa
No. 1 BF.
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Table 5. Size distribution of Jumbo pellets, Crushed pellets and Ordinary pellets.

Jumbo pellets

Crushed pellets Ordinary pellets

Unit — = _
X g X G X o
Size distribution 20~25 (mm Zo 4.5 2.5 - —_ —_ —
" 15~20 ( » To 81.5 3.5 5.6 0.4 1.3 0.6
" 10~15 ( #» Yo 8.9 0.9 47.7 6.0 71.6 8.2
" 5~10 ( # % 4.5 1.2 45.5 5.4 26.9 6.0
" -5 (»r Fo 0.6 0.2 1.2 0.5 0.2 0.1
Mean size mm 16. 8 0.1 10.6 0.3 11.0 0.3
3o} £ e
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with observed ones after dissection at Kakogawa
No. 1 BF)
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Fig. 8. Distribusion of porosity and pore diameter,
(Result of image analizer)

BhiRxB LTwbh, EEREECELTHEL LS
DIINESTHOEE & - hic BRT S ko T8CH

%, TRHIZB LT, BRFERL Jumbo = Uv .y DRy
EofmrEL, BT R BRY B0k,
Jumbo v, F LU ERE RV, O RESNY
Table 5 KRT.
3.2 BBR~RLVy VOBFERARRER

W~ vy FOERERBRIL, 1981 4E 10 Axb 12 f
Ferid)l 255 (B2hPAEST - 3850 m?, fFERER :
13100mm) THF2f. AT A PCELTR, BEREE
KIUBMEREEE TN T 50%, 256 % +t—EL
L, W= vy MIBEFER Vv, P EEBRL B CHERT
A b E{TOT.

7 A + iR O S REHR % Fig. 9 WiRT. Rh»
SH B X 5T, BBV, rOWE XOT,

O FHEEIELIET L. B, FLrfcoE
THEETDHS.

® AV FEEREL L.

® BEZEH»EL L.

@ FAFREIHFFRELELC.

ThOHORE, REWMH 6kg/t KT L.
ZDX3E, FRABRE LI EEOVWTIIEERV

— 172 —



M NBEFRIC 31 5 <X v o b ST O &KL DR

2237

P LBERESN Y, P ~NOERIC LY, BPHRTHERN LS
.,

O EAWIHEREBRFEEL L.

® FRETEHOXL, bOa—27ABF~D03HA
HEHET L.

® HERITH:TS LUNCRITGENM B S s S8R RAR
1B L7-.

CihEels, FRHBSHEOBERC I LI RT
PbDEEZD.

L2 L, FAEROE T Y B IR W TR EEE
THOZ ExELSbENE, SEOFEHV .,y P
I AFERBAE, BREREOHFBC L BMWIVBKE WL
I LTwb., SBIZER LV, OREHRERY I LI
DB EEDRFERTAIEERD LR IST, XD
HMeHR R R LT &L,

4. 1%

THET, BREMEEHUBER LA ST e A
R S e e A L LT, =¥ — HEREN D
Wb b b, —AAF -2 A OB NHDTHD
to. Thit, FE=FAF -2V, FTRINET
BiMERBCERIE LT WicicdTh S, SE, BERRR
BloRMEL DERANDERRE bOREAEE = F ¥
—HHETHZERID, =xAF—a A MBI LTIk
Bigk L BERVCUVRAREE L. SREDRT Y X
PIdE IR BN & BN R RBER RO BEC LY —BD =
A MERERED T &7\,

¥o—7, MEECOVWTh Fr<A PVvy b, B
Buy FOBEFESS Y, FEREEROBECINL T,
Sy b OREME R HE LRV ORISR X
DBERESE L IZIERED D ETH T ENTE.

BB T, WY, FOBSFE DL 80 BETH
h BERE G LR O E TR R L2 T
WhHDY, SBIEFRE ORISR X ORI O R X
DBENTTRTH Y THEHEFIOHD LD EEZEL T
5.

ut,&vy}fﬂtxﬁi$w¥fsz,%ﬁb

FROBEIZOWT HER T et ADFREIZITHE LE
HLrLETHEIRL. hiXoT, ERFEHECG
Lic vy b EBEOLEERI VTR LD, HPro~N
vy F—BEREREEED 2 ) » PR TOREALESH
BB DEEZD.

x [:73

1) MEFHakzE, mAHkR, HOfE, EFfmk, EHE
FLIKER: & &80, b4 (1968), p. 1241

2) HNBES, NS =—, MPEE, HEEK: g
L 4@, 62 (1976), S1
3) #148 &, @ B, LR, BeE=, &F

Bs, MAHK, AOFMIE, HE ZE: gk, 62
(1976), S429

4) 18 &, ®A ) LipET, BRE=, A
Bh—, WET—, MPEREW, S B S,
62 (1976), S430

5) 0. Saeki, K. TacucHi, I. NisHipa, I. Fujira,
M. Onopa, and 0. TucHiya: Agglomeration
*77, Proc. International Symposium on Ag-
glomeration, 2 (1977), p. 803 [AIME, New
York]

6) +B fF, K# &, 2 @&, JEEs, EH
B & 49, 66 (1980), p. 1057

7) B fF, K# &, & @&, AWEFESF, EE
BHE: $k: 8§, 66 (1980), p. 1297

8) K. TacucHi, K. HaNaoka, and K. IKEDA:
Australia Japan Extractive Symposium, Sydney

(1980), p. 179
9) Fhft#sE: = A ¥— - HiE, 3, 2, (1982),
p. 132

10) B. P. FauLknNer, E. T. Losiy, and R. F.
Cnare: the 50th Annual Meeting Minnesota
Section, AIME Duluth, Minnesota, January
(1977), p. 12

11) PEEFLKRER, &TFIEKEE, BN =, &% B:
# & &M, b9 (1973), S319

12) 2HW\EAR, &1IUFWGE, HERE, SNk &
LW, 60 (1974), S17

13) BiEFwE, MBEIEK: &, 60 (1974), S373

14) FHEAN, IS4, BREESK, BEHEEM A
FrIESk: gk k@, 62 (1976), S4

15) 4 2, BETIEKE: g&im, 67 (1981), S745

16) B TFiEHE, WA B, @5 70 K& iE, 68
(1982), S23

17) M. Owopba, O. Tucmiva T. SuGivama, and
I. Fupira: Ironmaking Proceeding, Vol. 40,
(1981), p. 286

— 173 —



