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Effects of Various Factors on the Reduction Rate of Hematite
Pellets with Hydrogen
Munekazu OBMI, Masaaki NAITG, and Tateo Usul

Synopsis:

Effects of firing temperature (1 100°~1 300°C), slag content (5, 10 *Wt'%—), baéicify [(wt%CaO)/ -

(wt2S8i0;) =0~-2], total porosity (0.05~0.45), and reduction temperature (800°~1 000°C) upon the
reduction rate of hematite pellets are examined. Their pore-radius distributions, swelling, and micro-
structures in the course of reduction vary with the above-mentioned factors.

Swelling and pore-radius distribution of unreduced pellets influence the reduction rate in the early
stage; the pellets of basicity 0.5~2 indurated at 1250°C and pure hematite pellets of total porosity
5~-169, indurated at 1300°C have many closed-pores and/or small pores below 0.2 g and show
poor reducibility. The other pellets have many large open-pores and their reducibilities become better
as total porosity and swelling increase.

In the later stage, the reduction rate varies according to the amount and diameter of wistite particles
encircled with dense iron (particle E); the reduction of basic pellets at 1 000°C is retarded remarkably
in this stage, because the diameter of particle E is large (10 p). As the diameter of particle E

decreases, the reduction rate increases. Pellets having almost no particle E (e. g. the pellets of basicity

0.5) show good reducibility.

The pellets of basicity 0~1 indurated at 1150°C have the best reducibility at the final stage.
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Table 1. The total porosities of pure hematite pellets.

Particle size Firing temp. X Firing time Total porosity

(mesh) (°C) (h) 9 (—)
—325 1100 2 0.27~0.32
—325 1300x 14 0.05~0.16
-325 1300x441300x4 0.20~0.31
—200 1300x4+1300x4 0.31~0.37

1300x4+4+1300x4 0.38~0.45
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B = (wt% Ca0)/(wt% Si0z)

Slag content Firing temp. Firing time

(wi%) (*c) (h)
— 10 1250 8
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—_— 5 1250 8
—_— 5 1nso 8
_ 5 1250 0.5.

Fig. 1. Effects of firing conditions, basicity, and
slag content upon the total porosities of sample
pellets.
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Fig. 2. Effect of pellet diameter on reduction
curves.
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Fig. 3. Effect of firing temperature on reduction
curves.
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Fig. 4. Effect of basicity on reduction curves
for pellets indurated at 1 150°C.
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Fig. 5. Effect of basicity on reduction curves
for pellets indurated at 1250°C.
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Fig. 6. Effect of slag content on reduction curves
for pellets indurated at 1250°C.
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B=0 B=05 B =10
Firing temperature

B=0 B = 0.5

1250 °C

TN 1.5 B =2.0

Firing temperature 1150 °C

(h, hematite; CF, calcium ferrite; s, slag; P, pore)

Photo. 1." Microstructures of unreduced pellets indurated at 1 150°C and 1 250°C.

(a)

(b)

B=10~20
(a) Te=1250°C, (b) Ty=1150°C
(h, hematite; m, magnetite; s, slag; P, pore)
Photo. 2. Microstructures of pellets reduced par-
tially at 1000°C.
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Table 2. Swelling and the diameter of wistite
particles encircled with dense iron.
(a) Pellets with different firing temperatures,
slag contents, and basicities.

Reduction  Firing . Slag 11
temp.- temp. Ba(s‘_m)ty content S“(e,l,lsng %r")
(&) (§(8)] (wt3b) ” #
7 0.0 10 10~15 5
0.5 10 712 ~
1.0 10 6~12
1150 1.5 10 6~11 8
5 10
2.0 { 10 10 8
1000 0.0 10 10 7
0.5 10 6~10 —
o { 5 10~20 10
1250 10 7~9 10
1.5 10 6~10 1o
5 ]
2.0 { 10 8 10
1150 0~2 5, 10 7 6~7
800 { 1250 1~2 5, 10 5 7
1150 0~2 5,10 7 4~5
800 { 1 250 1~2 "5 6 4
(b) Pure hematite pellets.
Reduction Firing T. Porosity Swelling 2r,
temp. (°C) temp.(°C) ) (%) (©)
1300 0.35 10
1300 0.26 } 30 { 8
1000 1100 0.28 9 3
1
1300 { ol } 6~ 9 { -
1300 0.44 } 20 {
500 1300 0.30 4
1100 0.30 5 4
1300 0.11 5
1300 0.37 4
800 1300 0.26 } 10~15 { 4
1100 0.29 2 2
1 300 0.11 2 3
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Fig. 13. Influences of basicity on the pore-radius
distributions of pellets reduced partially at 1000
°C, 10 N//min; porosities of these pellets are much
the same as those in Fig. 11.
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Fig. 14. Influences of slag content on the pore-
radius distributions of pellets reduced partially at
1000°C, 10 N!//min.
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Fig. 15. Influences of slag content on the pore-
radius distributions of pellets reduced partially at
1000°C, 10 N//min.
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Photo. 4. Microstructures of pure hematite pellets reduced partially.
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