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Mechanism and Effects of Sintering Method with Previous

Preheating Raw Mix

Kiyoshi TASHIRO, Hideaki SOMA, Juzo SHIBATA

Norimitsu Kon-NO, and Yozo HosotAann

Synopsis:

1. Special sintering method with previously preheating raw mix was investigated by sintering pot test.
In this method the upper part of mix bed on the grate was preheated with 300°C hot air before ignition.

Following results were obtained.

(1) Degradation of quasi—particles in the mix bed decreased and bed gas permeablhty increased.

(2) Coke consumption was reduced without the reduction in production and the deterioration in sinter
quality. The potential heat of coke saved was more than the sensible heat of hot air for preheating. It
is due to the increase of coke combustion efficiency by preheating mix bed.

2. Test operation of this method by 460 m? Dwight Lloyd sintering machine with sinter cooler waste
gas (280°C) showed the saving of coke consumption by 4.8 Kg/t—sinter and coke oven gas (ignition gas)

consumption by 1.0 Nm3/t-sinter.
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Fig. 1. Comparison of the standard and the pre-

heating method.

Table 1. Calculation condition for sintering process.
T Method ‘ After—
\ Standard | Preheating heati Condition of sinter materials
.. eating
Gas condition ]

Time (min) — Water content 8wt%
Temp. (°C) — 300 — Ore diameter 0.3cm

Preheating O, (mol/Ncm?3) — 9.4x10-¢ Ore melting point 1223°C
Gas mass velocity . - . .
( kg/cm?- min) 2.4x10-3 Coke diameter 3 wt%
Time (min) 1.3 1.3 Coke diameter 0.3cm
Temp. (°C) 1223 1223 1223 Ash in coke 13 wt%,

Ignition O, (mol/N cm?) 4x10-6 4% 10-¢8 4x10-6 Limestone content 8 wto,
Gas mass velocity - - _3 . .
( kg cm?- min) 2.4%x10-3 | 2.4x10-3 | 2.4x10 Limestone diameter 0.3cm
Time (min) 3
Tomn 8 ST | St pereen

After heating| O, (mol/Ncms3) 9.4x10-8
Gas mass velocity i . 2.4%10-3
( kg/cm?. min) :
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Fig. 2. Comparison of the standard and the
after-heating method.
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Fig. 3. Experimental apparatus.
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Fig. 5. The results of sintering pot tests.
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Fig. 7. Variation of air flow with sintering time.
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Fig. 8. Degradation of quasi-particles by rapid
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Fig. 9. Variation of moisture content in raw mix
after ignition.
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Fig. 10. Measured temperature-time of sintering
bed.
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Fig. 11. Relation between coke content in raw
mix and GO,/CO-+CO, of waste gas.
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i, BIERRCREE T BB IR DT, ~rRag
MEREEDSHEINT 50, BEBRICI D =Sk x A F D
FRACEE ¥ 1T 5 L £ 2 bhb. Lizsiow,

4 Preheating coke 3.15%
¢ : calcium ferrite s :slag P : pore

Photo. 1. Microstructure of sinter (x100).
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raw mix and FeO content in sinter,
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fl— 2 — 7 AREE TR FEHEOH 2 SLik@ s RDI
EL 5. L LPEEECR VLT — 7 ABRAREE
BELAUT SI ©BETFFHE, e— b X — VX
EaEy: LsisE Lt b, MfkbEgREE LA LD
DI, ~<EL R, AVYVATTA b, RIEA
4 PR EEC—HPERIE~< 21 P EHFUHEBRERS.
hwefgoc SI, RDI dE#LD L B ERERSTR
5.
FEEAEGL OB TR TN & 2 of &, B
HEIANEBEET D Z L ThH. FEEEEORILE
B ETE. (EEYEEEREEL 33~34%, TG 35~
37%) zhxFEIEOHE, RRO X 5, KOBEET
BT SRR T OFENAD T\ DT, TRV — DR
LT TSRS I B R R REF L TR D, ©
DO BB BRI ¥ TRSBRTITIo D LHER S
nBHH, Z OBHKILOEREBC OWTUISEI DI
A ETS. Fig. 12 ©RT X 9 FEBEREIOIELE

BEEEGE X D b R ICHES KU, IR ALK OB
NEELTWBEELLRD.

6. REABRBER

EABR O EAH E 2 C, SH6SHEK (AT v
FAERERE 460 m2) R\ T RERAKE 1978
FEIR~B8HER L. FRFALLTUXZ —-F—D
Heor A2 (280°C) %\ o, X — ABELCRT B AKE
R—F kD, FICTETAXREALRTRET?
o, HKIBRBE DA —F D5 B3 V=D =T —
B KA —F—CEE Lok, WMEHRET CoMl
ThoteldRBOHE S EELE =R L FITBhRI.
Lt oC, FEGEOERIC L DNy FBRARLELE
2, FoNkBE LRSS THE Y R ErROT.
4EH% Table 2 IRT.

FEEEORMICL D 2 — 7 AREME 4.8kg/t-s, =
— 7 AFEH A (COG) E¥fr% 1.0Nm¥/t-s EHTE
72, COG MM OERIIFERBERE O 2 — 27 ADEFK
PEDSTFEGC X 0 [k L KA COG ERR LT 2 &8
TELERTHS. BRBERCL bNa— 7 AR
DAERA DK E VWO, REHREDDTFHEERZ R
{0t THY, HEMHRBAREDOHSTTII Ly
PAE— FEINC X 0 PRGN T B DT, TR
By YR RAEObDERS.

7. &

1. SkEIORRE E#% 300°C FEZES T 2.2Nm?/
min x 1.33 min F8 L T2 HEERET 5 FRBEE B OV
T, 40kg PBEREARBASRE AW CHRE LIk ORER & 7.

(1) FREEFOERC X » FEERRIEON Y Nl
SN ESE S h, BRI ER L. BEIhDk
M FREIcIIEE UL, FEER 2 EheRiR R
B U CRD T T B O 2R BE IR HEBRAE T DA EE R
L RE DI

(2) FEBEERON, FBRFERFE L TKROC

[l

Table 2. Results of operation tests at 460m2? DL machine.

Base Preheating T Preheating 1T Preheating [
Period (days) 4 1 4 30
Beb height ( min) 500 500 570 560
Coke content in raw mix (%) 3.33 3.07 3.06 3.00
Production (t/h) 411 417 403 393
Coke consumption (kg/t-s) 49.3 44.4 44.5 44.5
COG consumption - (Nm3/t-s) 5.0 3.9 4.0 3.9
Tumbler index (%) 70.6 74.3 72.2 73.6
RDI o (%) 27.8 32.9 28.0 29.0

(Preheating gas temp. 270°C)
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EDE L bht,

O ~y FRESORLMTATEBIC LK IHDD
T, B X 5 Bursting 2343 2.

® TR XY <y ¥, TS5 ko EE S
DAL, BT DRI AT < T .

(3) FEBEREBEOBAC L, AEE, RSLER
ERBIEBERET: & SR LIZRSL Eo v~ e ks
LKﬁB,%%ﬁxﬁ%ﬁ&ﬁﬁuh®:~ﬁxé%%
BTER. ZHITRBHFLRCHE > = — 7 2R
LR IBeDEEL BRI,

(4)  FHEEREE CI B S A AT T K LA 05
DT, Hdh FeO Bffl— v ~LCHik2 &, T8k
REHE DY TEM DS REBERESE X 1 3 BIP Al R L.

2. DEOWREH % 2T, 506 SEiEE© T
WAL EIE L, SRR CE b P 0%
RAEHER L.
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