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Study of Self Fluxmg Smter

Akitoshi - Ishimitsu, Takeo. Furui and Shozo Wakayama

Synop31s

A series of tests on the nature of self-fluxing sinter was carried out usmg a small sinte-. g

ring pan.

In one case limestone was added to Larap ore (rich in magnetite) to make a basxs1ty,

Ca0/Si0; having a planned value at a constant coke ratio (ordinary basisity: 0°5, 0°9, 1°3;

high basisity: 2, 3, '4).

In another case coke rates in raw mixture were changed from 1°2
to 87 per cent by different limestone additions.

Subsidiary tests, dealing with small fired-

compacts of the same materials, were performed successfully to explain some of the effects -

of sintering temperature and atmosphere.

The addition of limestone had a good effect on permeab1hty in sintering,
A brief survey of the expected degree of remaining free-
lime, which was involved in hydration, was given.

microstrength of sinter by the addition of limestone.
The principal factor involved was an increase in the
Evidence - was obtained which indicated some .of the conditions neces-
sary fqr sulphur evolution to occur-in sintering.
possible to increase the desulphurization ratio to some extent.

the time. required comsiderably.

gradually as the lime was increased.
quantity of slag.

of sinter structure was widély carried out.
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A considerable increase was found in the
The reducibility of sinter was decreased

The results suggested that it should be
Also the microscopic study
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" Table 1. Chemical compositions of Lafap ore.
Fe | Si0; | .CaO AlO; - 8
54529, | 9°999% 1°29% 1°549%, 3°27% .

FIRTEOES CaO & 55% T, K% 1~2mm,
2~3mm ¥ X 3~5mm Cfi X, $REICH LTAK
B %, 13%, 20%, 34%,52%, 70% Lfica L7cd3,
Z ik Ca0/SiOs 73 0°5,- 0°9 HFLX 1°3 L72D &5
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Fig. 1. Good effect of limestone addition on

permeability.

Size: ore 5~2mm 25%, 2mm>75%)
limestone 1~2mm
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MEORZWEEITEIZIRDE ST 5 mMbivi.
BEEVEER D B R AR A OB ILEREZL L SHE
ETELY, CHREFrLTEERELTVWEDT, B
BERERICIERE L & S ok L T 5. B
R o HEE IR O E TE X O factor Z{E L
T, BERERER OMEIEIIERE L TV B8, bl
HUK(E & LTkdicops Table 2 TH5. k21—
Ww142% EmE LT,

Comparative value of sintering time.

: Limestone | %| %| 9%)| 9| %)| %| %
0| 7 |13|20)|34|52]|70
Raw. mixture |

Limestone 1~2mm
Ore (5~2mm25%) 100| 85 | 81 | 73 | 66
2mm> 75% T

Limestone 2~3mm
Ore (5~2mm50%> 100 71-| 71 | 67 | 67 { 64 | 58
2mm> 50% . . } )

0y AREEIEEE L L OBAELL T
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RLcdOT, RBOKETHRIRG 0%, 72— 2 Akt
& D 4 2% DL EEHLLLEGOTHS.

Table 3. Comparatwe value of smtermg time.
= : - Cokes| a4 7 % o,
x\ 1.2 2* 7 4°2 57
Limestone
0% o 135 100 | 109
7% . ~ . ] ' T
(Ca0/Si0;=0°5) 122 | " 99| 84 804
T 20% ‘
(Ca0/Si0s=13) 97 78 73| 86
520
(Ca0/Si0;=3) " 77 . &3 64 57

- * Size: ore 5~2mm 50%,
.. limestone 1~2mm
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- Fig. 2. Ratio of free CaO to the CaO
decomposed from limestone. '

(a) Plots of remained CaO against limestone
..percentage at the constant coke rate (4.2%)
(b) Plots of remained CaO against coke rate.
at different limestone addjtions.
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Fig. 3. Effect of limestone addition on micro-

strength of sinters at various coke rates.

(a) Plots of microstrength against limestone
percentage at the constant coke rate (4.2%)

(b) Plots of microstrength against coke rate at
different limestone additions.
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Fig. 4. Logarithmic plots of compressive
strength against temperature for compacts "??4
of ore at different limestone additions.

Po, varied with temperature as follows: ‘ ‘

(a) 0.2l1atm

(b) 3.89x10-13, 1.23x10-1! and 3.41%x10-9 atm
at 1000°C, 1100°C and 1200°C respectwely

" © {(mixing ratio CO/H;=6) ‘

(c) 7.32x1071%, 1.91%10713 and 4.51x10-11gtm at
1000°C, 1100°C and 1200°C respectively
(mixing ratio CO;/Hz:=1)
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-(a) Plots of theoretical time for reduction against
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Fig. 6. Effect of limestone addition on
desulfurization in sintering.
‘ (a) Piotis of suu:ur evolution value d.gau st Hmestone -
percentage at the constant coke rate (4.2%)
(b) Plots of sulfur ‘evolution value against coke rate:

at dlfferent limestone additions.
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Fig. 7. Plots of sulfur evolution value against
' temperature for compacts of ore at diffe-
rent limestone additions.
Po, varied with temperature as follows:

(a) 0.21 atm

(b) 3.89x10-13, 1.23x1071! and 3.41x10-? atm at
1000°C, 1100°C and 1200°C respectively
(mixihg matio CO:/H2=6)

(c) 7.32x10-15, 1.91x 10713 and 4.51x10-!! atm at
1000°C, 1100°C and 1200°C respectively
(mixing ratio CO:/H:=1)
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Height per cent CaO

Phase equilibrium diagram is presented
for the part of system SiOz;~Ca0O-AlLO;.
Light lines are liquidus isotherms and heavy

~ lines are boundary curves, with arrows poin-
ting in the directions of faliing temperatures.
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fFig. 9. Phase equilibrium diagram is presented .

for the system FeO-.Fe;0;-Si0s;.

Light lines are liquidus isotherms and heavy

lmes are boundary curves, with arrows po-
inting in the dlrectlons of falling tempera-
tures.
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