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On the Fundamental Properties of High Basicity Pellets

Kazuo Kunt, Reijiro NISHIDA, Hideo KO1zumi and Mitsuyoshi NAKAGAWA

Synopsis:

Fundamental properties of fluxed pellets having relatively high basicities (Ca®©/SiO;=0, 1-25, 1'5,
175 and 2-0) were studied with the samples indurated at 1150, 1200, 1250 and 1300°C, using electric

furnace.
and hemi-calciumferrite (CaO-2Fe:O3).

disappeared and slag and magnetite were formed.

And following results were obtained. The main structures of fluxed pellets were hematite
When indurated at 1300°C, however, hemi-calciumferrite
In the pellets having basicities of 175 and 2-0,

.there existed calciumferrite which was considered 3CaQO-FeQO-7Fe;O;3, when indurated at 1300°C.
Porosity of indurated pellets decreased with increasing induration temperature, this tendency was more

remarkable in fluxed pellets than regular pellets.

Crushing strength of indurated pellets increased with

increasing temperature but slightly lowered at 1300°C with a exception.
In order to examine the reducibility without the effect of porosity, reduction tests were performed

with the samples crushed under 74 p.
pellets regardless of induration temperature.

The reducibility of fluxed pellets was superior to that of regular
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Table 1. Chemical compositions of indurated

pellets.
Samples

Aimed Induration [T.Fe | FeO | SiO; |CaO S
basicity temperature

0 1150 62-98/ 0-10 | 4:45 | 0°53/0-002

0 1200 62-97| 0-36 | 4:52 | 0°51/0-002

0 1250 63-32| 0-46 | 4-20 | 0°53/0-002

0 1300 6355/ 2:08 | 4-30 | 0-52/0-002
125 1150 | 59-93 0-22 | 4-48 | 5'57/0022
1-25 1200 6060 0-83 | 4:42 | 5°56/0-002
1:25 1250 | 60757 129 | 4-40 | 5°560-002
1:25 1300 | 60°81 374 | 444 | 5'46/0-009
15 1150 5972 0-07 | 4-34 | 6:50/0-034
1’5 1200 5983 079 | 4-54 | 6:83[0-005
15 1250 6004 172 | 4-46 | 6-56/0-002
15 1300 i 59-69| 438 | 4:58 | 6-61/0-014
175 150 59-1650-07' 4-40 | 7-56{0-027
1-75 1200 59-30; 0:65 | 4-50 | 7-14/0-004
1-75 1250 . 59-31} 1-58 & 4°32 | 7-350-001
1-75 1300 | 59-06 6°47 | 4:98 ' 7-23/0.011
20 1150 57-69. 0-07 | 4-36 | 8-66/0-023
20 1200 5783 0-50 | 4:40 | 9-11{0-007
20 1250 | 57-94 0-86 | 4:42 | 8-€9(0°002
20 1300 | 5778 4~02] 4-96 | 8-84/0°002
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Fig. 1. Relation between oxygen partial pressure
during induration and FeO contents of
indurated pellets having basicity of 1-25.
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e) B=125, 1150°C, ) B=1-25, 1200°C, g) B=1-25, 1250°C, h) B=1-235, 1300°C
Photo. 1
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i) B=1'5, 1150°C, j) B=15, 1200°C, k) B=1°5, 1250°C, 1) B=1'5, 1_300;030M
m) B=1:75, 1150°C, n) B=1-75, 1200°C, o) B=1-75, 1250°C, p) B=1-75, 1300°C

Photo. 1
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q) B=2'0, 1150°C, r) B=2'0, 1200°C, s) B=2.0, 1250°C, t) B=2-0, 1300°C
White : hematite(A), Light gray : magnetite(B), Gray : CaO-2Fe,03(C), 3CaO-FeO-7Fe,O4(D),

Dark gray : slag(E), Black : void(F)

Photo. 1. Microstrures of the pellets. (B=Bosicity) X 200
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H=hematite, M =magnetite, SS=solid solution

CF,=Ca0-2Fe,03, CF=CaQ-FezOJ, C,F=2Ca0-Fe,03

Fig. 2. Equilibrium diagram of the system
Ca0-Fe.O30.
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a ) Before etching, b) HC! 20%, 60°C
c¢) HCI 50%, 60°C, d) HF alcohol
White : hematite (A), Gray : CaO-2Fe,03(C), Black : void(F)
Photo. 2. Etching test of the pellets B=175,
indurated at 1200°C. %200

11

a) Before etching, b) HCI 20%, R.T.

c¢) HCI 20%, 60°C, d) HCI 50%, 60°C
White : hematite(A), Lizht grav : magnetite(B), Dark gray =
slag(E), Black : void(T)

Photo. 3. Etching test of tic pellets B=1"5,
indurated =zt 1300°C. %200
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c) HCI 203, 60°C, d) HCI 503, 60°C
“White : hematite(A), Light gray : magnetite{I}}, Gray : 3CaO-
¥e0O:7FeyO3(D), Dark gray : slag(E), Black : void(F)

Photo. 4. Etching test of the pellets B=1-75,
indurated at 1300°C. x200
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a) Belore etching, b) HCI 20, R.T.
¢) HCI 209, 60°C, d) HCI 5035, 60°C
White : hematite(A), Light gray : magnetite(B), Gray : 3CaO-
FeO-7FeyO4(D), Dark gray : slag(E), Black : void(F)

Photo. 5. Etching test of the pellets B=2-0,
indurated at 1300°C. x200
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Table 2. Base for identification of structures in etching tests.

T Reagents
Stmcm“re';\\ HCI 2095, R.T. HC1 209,, 60°C HCl 509;, 60°C HF alcohol
2Ca0 - Fe,O, Etched — — —
CaO Fe; O, Not etched Not etched Not etched Not etched
Ca0-2Fe;0, Not etched Not etched Not etched Etched
Ca0O-FeO Fe Oy Not etched Etched — —
4Ca0-FeO-4Fe,05 Not etched Etched — —
3Ca0-FeO-7Fe, Oy Not etched Not etched Etched i —
FeOy Not etched Not etched Not etched Not etched
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Table 3. Results of X-ray diffruction.

Sample Identified structures
Aimed Induration [|——- - 5
. . | CaO. 2FCQO3
basicity temperature @ FesO3 | FeyO, lor 3CaO-FeO
- 7FEZO3

0 1200 @)

0 1300 O O slight

0 1350* O O
1-0 1200* O
1-0 1300%* O O slight
1-0 1350%* O O
1-25 1150 O Oslight
1-25 1200 O O very slight
1-25 1300 O QO slight
1'5 1200 O O very slight
1'5 1300 O O
175 1150 o 0
1-75 1200 O O
175 1300 O @ Oslight
20 1200 O O
2'0 1300 ®) O O
*

Samples for reference
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Fig. 3. Results of X-ray diffraction.
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Fig. 4. Relation between porosity, crushing strength
and induration temperature.
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Fig. 5. Results of reduction tests for the pellets
indurated at 1200°C.
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Fig. 6. Results of reduction tests for the pellets
indurated at 1300°C.
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CCTHBEDANL T LT =54 k(3Ca0-FeO-7Fe,0;)
DFET BH, TOMDIBETIIZ» LFBROZ(LE TR
7. 7ak 1150°C TIILfZ e F OB Ebd Tk
s ANVI LT 254 MiIn=44 FOREIC LT
RS 5.

3) KILBR—RIERIBESE WIT R LB,

ol

ZOMERIIEEERLY » X D RKEERL ¥y FREWT
FLv. EREERATLER &3 E e i b BERiRE
BEWIEEE <50, 1300°C TRIETT5-

4) KILROEHEZR W B ROHETTER, &
BRIV D87 =54 F&FTS 1200°0C 55k, &R
ROy I a7 =54 NLERETDH 1300°C BEpo§°
NOHEDHESRL vy P X VEKEERV v FDIEIH
RIFTH 5.

X [:)

1) B3, @@, /AR g, 52 (1966) 3,
p. 237

2) B3, @E, AR, BRE: g2, 52 (1966)
9, p. 1300

3) B, @E, /SR H L@, 52(1966)9, p. 1364

4) J. WHiTE: J. Iron Steel Inst., 131 (1935),
p. 91

5) R. W. Gurry and L. §. DARkEN: J. Amer.
Ceram. Soc., 72 (1950), p. 3906

6) H. Larson and J. CHipmaN: Trans. Met. Soc.
AIME, 5(1953), p. 1089

8) J. WHITE et al.: J. Iron Steel Inst., 131(1935),
p- 91

9) H. CuessiN and E. T. TUuRKDOGAN: J. Amer.
Ceram. Soc., 45 (1962), p. 597

10) &3, @#l: #4k34%E, No.732 (Bf3BFE4A) .

11) =%k, X%, FiR, &E: Bk, 20 (B
394) 2, p. 93

12) 8. WartanaBe: Agglomeration Ed. by W. 4.
K~epPPER (1962), p. 429

13) R. L. RueckL: Blast Furnace, Coke Oven,
and Raw Materials Comm. Proc., 21 (1962)
p- 299

14) AR, /NIF, ZBF: k4B, 52 (1966) 9,p.1315

15) B. PuarLLips and 4. MuAN: Trans. Met. Soc.
AIME, 218 (1960), p. 1112

16) &M, Kk, =FK: %IR54%E, No 1062 (FZ#n
4246 4 A)

17) O. Nygquist: Agglomeration Ed. by W. A.
KnerPER (1962), p. 814

— 16 —

s



