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Behavior of Alkali Compounds in the Sintering Process

Katsuaki KOBAYASHI, Yoshiaki MIURA, and Akira OXAMOTO

Synopsis:

Alkali compounds in sinter mix have an important effect upon blast furnace practice and gas clean—

ing work of sinter plant.

In order to clarify the behavior of alkali compounds in the sintering process, some fundamental ex-

periments were made on chlorine roasting of alkali compounds.

Experiments were carried with an

electric furnace and small sintering pot using mixtures of alkalifeldspar as alkali source, NaCl and
CaCl, as chloline source and in some cases, FeS as sulphur source.

The main results obtained are as follows:

(1) It was found that formation of volatile alkali compounds increased in proportion to the amount

of chlorine in raw materials.

(2) Sulphides in raw materials had an effect to retsrain voltalization of alkali compounds.
(3) Volatilization of alkali compounds into waste gas was remarkable at the last stage of the sinter-

ing process.

(4) Volatile alkali compounds consisted of alkali chloride, mainly KCI and alkali sulphate, (Na, K),

SO, as a minor component.
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Table 1. Chemical composition and X-ray diffraction of some sinter plant dusts.

'6‘ Chemical composition (%) X-ray diffraction*
S8
S8 |TFelcao |Si0,] K | Na | @ | S |Fe0; | Fe;0, | CaCO,| KGl1 | NaCl ](Na, K),S0,

A | 28.8) 2.9| 4.7| 9.1 1.7112.2 | 3.1 + -+ + - +++ — l + -+

B |41.2] — | — [10.8] 1.3] 6.4| 2.0 44| + — || =]+

¥ 4+ :strong, ++ :medium, + :weak, — :non
Table 2. Chemical composition of alkalifeldspar o
and Riodce ore (%). %?lfwcﬁ?iir =
® thermocouple ®

Specimen SiO, | ALO;| K Na Cl
Alkalifeldspar 66.417.6 | 9.4 | 1.6 0.001
Riodce ore 6.1 1.3]|0.02]0.050.001

@ Air cylinder @ Flow meter ® Thermocouple
@ Electric furnace (¢480%!390mm) & Alumina crucible
with sample Dust catcher

Fig. 1. Schematic diagram of horizontal experi-
mental furnace.
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Fig. 2. Schematic diagram of vertical experimental
furnace.
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SIDE VIEW

@ flow meter
® sintering pot (50X h500mm)
® ® thermocouple

@ optical dust meter

® scrubber

® exhaust blower

@ dust catcher

suction pump

@ ribbon heater

HE

Fig. 3. Schematic diagram of experimental small
sintering pot.
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Fig. 4. Effect of roasting temperature on alkali
removal.
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Fig. 5. Effect of chlorine content of raw materials
on alkali removal.
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Fig. 6. Effect of molar fraction CI(K+Na) of raw
materials on effective chlorine.
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Fig. 7. Effect of FeS content of raw materials on
alkali removal and effective chlorine.
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Fig. 8. Effect of blending sinter mix on alkali
removal.
*  Sinter mix : 859 Riodoce ore+ 109 lime stone
459, coke
(1) and (2) : (alkalifeldspar+NaCl), and
(alkalifeldspar+CaCl,) of Fig. 5
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Fig. 9. Effect of oxygen content of roasting atmos-
phere on alkali removal and effective
chlorine.
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Table 3. Chemical composition and X-ray diffraction of volatized alkali compounds

(volatilized by electric roasting).

Chemical composition (%) (Cl1+1/28) X-ray diffraction*®
Specimen /(Na+K)
Na K Cl S molar fraction NaCl KCl [(Na,K),SO,
Alkalifeldspar 11.3 g
NaCl 3.7 23.6 20.5 55.5 — 1.01 ++ + ++ -
Alkalifeldspar 11.2g
CaCl, 3.8g 7.7 36.0 47.5 — 1.06 + -+ + —
Alkalifeldspar 12.0g
NaCl 1.7¢g 22.3 20.3 47.5 2.2 0.93 +++ ++ +
FeS 1.3¢g
* 44+ :strong, ++ :medium, + :weak, — :non
— 5 —
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Fig. 11. Discharge pattern of volatilized alkali
compounds into waste gas during the
sintering process.
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Fig. 12. X, Na and Cl contents of dusts along a
practical sinter strand.
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Fig. 14. Relation between molar fraction K/(K-+
Na) of collected dusts and that of raw
materials.
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Fig. 16. Schematic diagram for the behavior of
volatile alkali compounds during the
sintering process.
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