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Development of Continuous Rapid Curing Process for Cold Pellet
and Evaluation of Physical Properties of Products

Tsuneo MIYASHITA, Hideyuki YOSHIKOSHI, Seiji MAaTsur,

Osamu 'TAJIMA, and Hiroshi Fukuyo

Synopsis :

For the purpose of developing a process in which the cold pellet can be produced in about 10 hours, the
continuous rapid curing procedure has been investigated using iron ore pellet with 10%-portland cement and

dust pellet with 14%—B.F. granulated slag as binder.

1) A continuous curing with about 10 hours is possible by the combination of pre-drying, steaming below

100°C. and drying.

2) The strength of pellet using portland cement is improved in drying with atmosphere.
3) In the operation of pilot plant with 6.5 ton/day, the compressive strength of produced ore pellet and dust
pellet are 170-200 kg p and 140-170 kg p respectively, and their physical properties are comparable to that of

fired pellet.

4) The required energy of this process is about 80 000 kcal t product, and this process is a polution-free and
energy saving process in which the waste gas from the plant can be used.
5) The hydrates of cement are decomposed in 800-900°C, however, the shape and strength of pellet are

remained by sintering between ore and cement particles.
This phenomena agree with the behavior of swelling and strength of pellet during reduction.
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Table 1. Mixing ratio of raw materials (%).

Ore A Ore B Portland cement Dusts Iron sand Granulated B. F.slag Hydrated lime
Ore pellet 90 — 10 — — — —
Dust pellet — 32.8 — 25.8 26.4 14.0 1.0
Table 2. Chemical composition of mixing Steaming _Drying
materials (%) 200 e
o). 00 ===
— Ore pellet |
- - e‘.‘SO_ ====Dust pellet :
T.Fe FeO SiO, CaO Al;0; MgO TiO, b
5
!
Ore pellet 60.54 0.26 4.03 6.75 1.46 0.26 0.03 ook Heat pattern settled d
Dust pellet 50.75 22.88 7.37 8.6 3.48 2.29 2.46 g10 -7 "
5 g
50F ———~- 4
Table 3. Particle distribution of mixing
materials (%). 0.
200p /p
= in CO.
+250p 4150  +74 444 —a4 2 LR
250
Ore pellet — 2.0 7.3 10.9 79.8 s g ,'d in air
Dust pellet 9.0 19.4 7.8 12.6 51.2 = o
¢ -
2100 e
o ”
S /
z Y
1 £ 5o
88 £ g
805 2 g ] __,.«o‘l
o — 058 0 = i 1 1 i L J
80& §:8 0 1 2 3 4 & 6 7 8 9 10 N
o&’(s’ Curing time
Water 8 8
6009

Steam

L— Steam

a) Static steaming b) Steaming at 100°C c¢) Steaming with
condensation heating

Fig. 1. Curing apparatus in laboratory.
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Fig. 2. An example of compressive strength
change of pellet.
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Fig. 3. Effect of CO; concentration on compres-
sive strength of pellet in drying treatment. . .
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Fig. 4. Difference of heating velocity between
static steaming and steaming with condensation
heating.
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Fig. 5. Conceptual schema of 6.5t/d pilot plant.
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Table 4. Chemical composition of mixing
materials (pilot plant) (%).

T.Fe FeO SiO, CaO AlL,Ogy MgO TiO,

Ore pellet 59.20 0.43 4.02 7.29 204 0.36 —
Dust pellet 53.59 28.79 7.20 7.03 2. 93 1.99 2.09

Table 5. Particle distribution of mixing
materials (pilot plant) (%).

+500 4250 +150 +74 +44 —44

Ore pellet — — 0.7 4.8 12.0 82.5
Dust pellet 0.7 1.0 14.9 17. 4 8.8 57.2
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Fig. 6. Operation for ore pellet in pilot plant.
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Fig. 7. Results of softening test.
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Table 6. Physical properties of products (pilot plant).

Com. strength

Compressive strength JIS-reducibility s JIS-swelling JIS-porosity JIS-tumbler index
Cke/p) (%) afer reduction 2 (%) (+5 mm%)
Ore pellet 170-200 91 64 6.0 26.2 94
Dust pellet 140-170 84.7 43 3.5 23.0 93
Commercial 180 60-80 45 15 15-25 95

fired pellet
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Fig. 8. Results of counter current reduction test.
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Fig. 9. Principle of condensation heating.
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Fig. 10. Change of compressive strength of pellet
in various curing method.

a) Original material, b) Hydration (65°CX 9h), c) Drying

in air after hydration (200°Cx1.5h), d) Drying in CO;

after hydration (200°CX1.5h).

Photo. 1. Binding structure of portland cement
treated in various atmosphere.
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Fig. 11. X-ray diffraction of portland cement
treated in various condition (Diffraction patterns
illustrated are 3Ca0-.SiO, and 2Ca0O-Si0,).
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Fig. 12. Change of compressive strength in
different steaming temperature.
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a) Unreduced, b) 270°-520°C,
(o : ore particle, c:cement particle)

) 520°-790°C), d) 790°-920°C), e) 920°-970°C), f) 1090°- 1 120°C).

Photo. 2. Structure of pellet reduced in counter current reduction furnace.
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Ll, 22V FDOFEERHTHS5 3Ca0-Si0, DfFh
JT# 2200°C TthH b, 800~900°C T 5 = &k
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Ezw v, £ T 800~900°C CRITBREY Z1F 7~
Uy O E Lick B, FeO:44.19%, CaO :7.03
9%, Si0,:4.07%, Al,0;:1.49% ThHo, FeO Zm
2 AV PRFORAY T, BEvREL EnEL
bhb. O¥ifEx b Lic FeO-CaO-Si0, JREER® 2
B A RDB EH 1300°C & 7gof. Photo. 2 Sk
T2 vy PO ABREL, BILH bEY I h ACHEST
LTwabicd FeO 3B X viEVWEE 2 bh, @l
11 1300°C X v 2Bz T Thy, ZO/BELLEED
CHEEOHEBILTE . L LEBY FeO iw L nb w2
VN TORMEOETRTHCEL bR, LDt
AV b, ANTFHEOBKEEIETLAdDEELD
ha.
6. & =

# 10h Ta—n F_v, trEERERETS I w
L ADBFEY BINC, FAr 5 v Fex v 105 o
SRSV b, FRIIEFKBAT S 149 OFA TR
vy FEAV, BERELEGOREN, Mr, PSSV MC
L HBERR, ¥ X OBS ORI A S L 7.

) Tk BEnBGRC L5 KEIELE L GR
MEAALLSHET, ¥ 10h oFfEREY TR L
foo BTV ERAVFERBERE LB AR
TRT 15%C0, X hRBIEL T, BV, FBE
o E BRI,

2) 6.5t/d Dfwy, + 7TV CHERREYTO
R, AL, T 170 ~200kg/P, X221
y }T 140~170kg/P OFBEHEEOHLELHE LN, B
AR GEBER SV, FERT S 0 Th O,

3) BHCETIB=IAF 1387 kcal/t-P T
By THr LOERHBELFIATCE 2 E=3 ¥ —, &

NESarATH5.

4) MERTEYACECREETHEEN D, K,
Rt/ 5 800~900°C T 2 v T, $A
KFOPEES IR E D, FEEBACEBITLCEE, BRH
M xha, 1000°C Ul Bicie s & AR FEOBERED
LR, BEVBIEEhE. ZoBRTEE oI
i, BRLNEEEREOEEIS LB —BL T
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