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Influence of Oxygen and Humidity of Inlet Gas on the Sintering Reaction

Yohzoh Hosotani, Masami Fuymoro, Norimitsu Konno, Tsutomu Oxapa and Juzo SuiBaTa

Synopsis : The influence of oxygen and humidity of inlet gas on the sintering reaction was studied through mathematical model
analysis. Then, the change of oxygen and humidity of inlet gas was investigated for the effects on the sintering time,
product yield of sinter, heat wave in sintering bed and other parameters in all of the sintering pot tests.

The flame front speed, the maximum temperature in the sintering bed and product yield of sinter decreased with

decrease in oxygen content of the inlet gas.

When the moisture content of the inlet gas was increased, the maximum temperature in the sintering bed decreased
because it took time for moisture to evaporate. Moreover,the flame front speed decreased because of an increase in
the gas flow resistance of the moisture condensation zone in the sintering bed.

If the decrease of oxygen content and increase of moisture content of the inlet gas are combined,the adverse effect
on the product yield of sinter becomes greater due to a drop in the heat level as a result of the decrease of maximum
temperature in the sintering bed. In such case, the increase of the temperature of the inlet gas can be expected to

improve this adverse effect.

Key words : agglomeration ; sintering process ; moisture condensation : iron ore sinter ; exhaust gas recirculation ; coke breeze.
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Fig. 1. Temperature distribution in sintering bed.
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Fig. 2. Relation between sintering operation and
oxygen and humidity of inlet gas.
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Fig. 4. Effect of oxygen and humidity of inlet gas on
flame front speed.

Table 1. Comparison of temperature of the conden-
sation zone in sintering bed.

Oxygen of | Humidity Temperature
No| Inlet inlet gas | of inlet of the

gas gas condensation

(dry, vol%) | (wet, vol%) | zone (°C)
1 Air 21 - 48 (—)
2 | Hot air 21 9 54 (+ 6°C)
3 | Hot air 18 9 51 (+ 3°C)
4 | Hot air 15 9 50 (+ 2°C)
" 5| Hot air 21 16 60 (+12°C)
6 | Hot air 18 16 59 (+11°C)
7 | Hot air 15 16 57 (+ 9°C)
8 | Hot air 21 28 60 (+12°C)
9 | Hot air 18 28 65 (+17°C)
10 | Hot air 15 28 70 (+22°C)
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Fig. 5. Influence of oxygen and humidity of inlet
gas on product yield and FeO content in
sinter product.
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Fig. 6. Effect of oxygen of inlet gas on maximum
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Table 3. Comparison of NO conversion ratio of
exhaust gas in the sitering pot test.
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Fig. 8. Effect of oxygen and humidity of inlet gas on
flame front speed and product yield.
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Mec, Me CREOGTE, RIKHDGFE (kg/mol)

Re*, Re* A= 2 ADRISEIE, IR D B E (kg/
(min-m3))

rc, re A= 27 2DKTH, AKAGORFE (m)

Se, Tg, Ts RBMERE (m?/m?®), HADRE, BinE(K)

Tmi, Tme DERBAAAIREE, FaRETIEE (K)

We, We, Wy, Ws ! RE/KRSE, FHiADE, & RiGE, EROAK

# (kg/kg)

X, & CRIHL ) O (m), BZEmE (—)
iw, 7 D ARTEREY (J/ke), RBEEM (min)
pe, pe A= AR, HIKFAOEE (kg/m?)
pg ps DA RAEE, M (kg/m?)
Rw* D RGTHRTE (B EIE (kg/ (m® -+ h))
rc* D=2 ARF L7 9 ORBHEE (mol/min)
re* TAIKAGRT R ) DIEEE (mol/min)
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