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The Effect of Firing Atmosphere on Pglletizing

B

Sougo Savama and Yoshinobu UEDA

Synopsis:

The influence of firing atmosphere on phisical properties of fired iron ore pellets was investigated in a bench
scale.

Pellets were made from one of six kinds of natural iron ores or three kinds of artificial iron ores.

Pure nitrogen, pure oxygen, mixture of nitrogen and oxygen in various rate, and others, were used as the

firing atmosphere.

The results obtained are as follows;

(1) The crushing strength of limonite pellet became weak as the oxygen content in firing atmosphere
was higher. The crushing strength of magnetite pellet was low when fired in the atmosphere containing 6~
109 oxygen, and that of hematite pellet was almost independent of firing atmosphere.

(2) Physical properties of pellets fired in atmosphere of steam, carbon dioxide or nitrogen were mostly the
same.

(3) Higher oxygen content in the firing atmosphere tends to give higher porosity for all the pellets tested.

(4) When CaCQO, was added to the ore, the bonding mechanism was seemed to be complicated.

(5) The results show that the crushing strength and chemical composition of pellets are influenced by the
firing atmosphere. This indicates thatan adequate knowledge of the effect of firing atmosphere for each iron

ore is necessary in order to improve the pellet quality.
(Received June 20, 1969)
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Table 1. Chemical composition of ores (wt2).

Name of tested ores | T.Fe FeO | 8i0, | ALO, CaO | MgO S C.W.
India 65°76 0-18 2-70 1:45 0-11 0'04 — 1-28
Brazil 67.37 0-22 1-61 1:06 016 003 — 0-77
Santafe 64 84 8-92 3-60 0-77 079 0°50 0-07 1-39
Zeballos 6349 | 22:70 4-95 1-50 2-96 1.09 0-05 043
Marcona 6362 15-85 4-81 0-61 0-95 1-49 1-20 1:08
Shiretoko 5240 | 0-64 3-02 2-12 — — 127 19-44
India (1) 6738 0-13 207 1-11 0-10 0°04 — 1-25
Zeballes( 1) 6614 2320 2-35 0-87 1-03 0-60 — 0°40
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Table 2. Conditions of pelletizing.

TEER T ROV A IR IT &

—400 Weight Dia- Com-
Name of tasted [mesh of £ g meter | pacting
ores powder- ° %reen of green|pressure
pellets
ed ore (g) pellets [( kg/
(t%w) g (mm) cm?)
India 78:0 | 50 | 141 = 580
.Brazil 94-0 50 14-1 580
Santafe 73-8 50 14-1 580
Zeballos 91-4 50 14-1 580
Marcona 52:6 55 14-1 580
Shiretoko *| 301 7-0 | 18-1 | 580
Hematite (art.)* | 74'8 5-0 141 | 580
Magnetite (art )* | 782 5-0 . 14-1 580.
Goethite(art.) *| 100-0 25 1 14-1 . 580
India (I)*]| 81-5 50 ¢ 14-1 | _560
Zeballos  (I)*| 852 50 . 141 * 580

* Some of these ores were mixed with several additives.
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Fig. 1. Phisical properties of fired pellets.
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H) Hematite M) Magnetite
(2) India, O, (b) India, N; (c) Brazil, Air (d) Brazil, N,
(&) Santafe, O; 12% (f) Santafe, N; (g) Zeballos, Op 129 shell
(h) Zeballos, 'O; 12% core (i) Marcona, Op 6% shell ( j°) Marcona,
Oz 6% core (k) Shiretoko, O, (1) Shiretoko, N,
Photo. 1. Microstructure of pellets fired at 1300°C.
X400 (4/5)
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Table 3. Apparent specific gravity of pellets fired
in various atmospheres.

Name of tested Ny—Os N, O,—>N, 0,
ores

India 3:75 3-73 3-70 3-59
Zeballos 4-03 3:95 3-93 3-69
Shiretoko 3-73 372 3-70 3-45
Hematite (art.) 4-07 4-03 4-02 3-98
Magnetite (art.) | 423 4-17 4:16 4-14
Goethite (art.) 4-83 4-83 4-80 4-80
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Fig. 2. Crushing strength and apparent specific gravity of fired pellets.
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Table 4. Apparent specific gravity and porosity
of pellets with 109 of CaCQj addition.

Atmosphere (O P - N

Name of tested |Specific .. |Specific .

- ores gravity Porosity gravity Porosity
india (1) 3-92 203 3-84 21-0
Zeballos (n) 3-11 350 3-98 17-6
Shiretoko 4-58 52 4-34 10-9
Hematite (art.) 4-21* | 156 4-46 9-1
Magnetite (art.) 4-78 35 4-20 14-2

Low density due to swelling
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WHE, FORSSEERIC O VW T SmEs R STy
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10% % 5 MEOFRCTNLNIRML 72V v b2
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Table 4 iz, #H&ko EPMA Shki&EE % Table 517,
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Table 5. EPMA analysis of pellets with 710% of CaCO; addition (wt%).

Firing* Area iy
atmosphere analysed Si0; CaO MgO | Fe:0s Remarks
o - White | — — — | 100
2 Gray 17 — 79
India (1)
N White —. 4 — 97
2 Gray 15 — 80
o White — — — - 100
2 Gray 10 14 1 78
Zeballos (1)
hi — — .
N, évral;e 10 22 1 gg Mostly white area
o White —. — — 100
2 Gray 50 31 — 18
Shiretoko
N White — — —_ 100
2 Gray 45 34 — 20
o White — — — 100
Hematite (art.) 2 Gray — 16 — 88
N, White — 6 — 95 No gray orea
0O White — — — 100
Magnetie (art.) 2 Gray — 16 — 89
N, White — 6 — 96 No gray area

Al; O3 was not detected.
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B, L7 2 TRENWIEE DI REZSR LN,

(2) Hoxo RTEERSL
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FEROLNINEFE I EBbnb. w5224 b
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L7535, S OB OV TR L L7,

(4)  ANIIREREE
BEFEJCTERAL 2HE, HEWMEERTHIVY T A
T =54 MBHBICARL, N7 A MRLTIIARARRERS
i EIND. ~NvE A4 b E CaO DRSNS X Wz
MM EEITTEAE L, FERMKIEBICR . EROBPEEH
fd B L LA FEAE L 2R D s T, EFER
JEMEFTL ALY I LT =595 384 MR LI-E
Bbnb FEIAVEZLMETEERB 2R
TWHDIE, N7 &4 FRTFORMAKE,SFRAKICLD
ZHEL, RIREDH BHEISE 2TL 230 & FAbN

Xhb. RIFEAPEANT A PICHILSH TR,
Ca0 rOFEEHEVWTIZ 50T, BADFELEIEN
Do, NLIREFLOEE D X 5 W FERUKEILR 7%
Mot tEL NS, EROBSIIEMRRISI XD v
T2 TR REA FHBAERL TV DD, WRREER A
XNHBEFFRLADIES AL vy OBEIIE V.

3.2 it WTERERSE NTEM & 0 KRJCH DBE
AR SBAT, YD REGEELSXLHHENI DD
T E a7z As, SRRE TR OONRE OEHIC X D BERS A
LRLOTWSHEEBDLIS. RACEHITILZ L XTDT
TREOWTIHRET 5 2 IR TH 52, & 2 THECa0
% W% < SRR Y, Lo owTERY
Aot NREEE /N e RREGEAITEAL TWhWicn T
RN RS ET DR ERY, ThvEh
L, 4 v RgURIc 129% @a Lkt . 1300°C T
Bk U 7380, BER, ERoVwThoFERAKQATL AT
peEas e LTk, Table 6izx 5 /D EPMA
Frgsst &, 2 AV Mo LS iEE R L 72.

25 FFROSHHEE T 5 &, WEPTERELIY
£z MgO 23 < Fe ML T % Z L0005 .
EREERG ET BTNV IFEER Yy hDOAT TG
O WTHEAKSLDHREND DO, ZOLPEINRAGPD
MgO DEECO>VWTHLE TS, Thabh MgO »
Fe.O; DBAAMEAITEL Fer+ HiammL, Zhrkea
L RS U TR S T B Lk T WD, Ah vy
BMEBAL S ELEEFRKTRERT 2 & MgO i3
FE(CsklicfE 0, AR L A ERERILEREIRE e LT
257 TS5 LB bhd. BEFEEK ORGE
MgO WEE LIS VWX > TH Y, REIDOHE
ESEHRA D EELE—R 5 I OKS S EL D ZELT
LI EHREZLND. Ny bOREN EEEIIRA Z G
IL7Ze A v FELROEE LITRA Y, BREF AL 99,
LEEFL 372 THEOIEISHAELADTHH, XU

v FPROIRE O HS L ONRARIC X0 IR REHEK

%. THK LIS AEEEIC A AL 5. nBHE L
(5)  ANILREkiL RERFAZATA T VMBI RLDTWEHL, TtV
B ESERA TR A DRSO & & AR v N OBE L OB OV TEARTH S, TRE Tl
Table 6. Chemical composition of slag and shaln (wt%).
\ SiO, CaO MgO Al,O- l FeO } Fe,O»
Atmosphere
Slag of O 45 27 4-3 55 * 16-4
ndia pellet N, 44 26 2-8 50 21-6
Shaln, 4542 | 2470 440 | 466 | 1663 | 2:60

*  Analysed as Fe,Oj.
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Artificial goethite

Shiretoko limonite
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Fig. 4. Infrared spectra of artificial goethite and shiretoko

limonite.
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