S49 73/.131 432, 34/, )— B8 SRR T/

WSO MEOBESER vy VOETHIC S XITT 2w 821
=4O
5 X

70 87 3

BEER B D L2 M EE DS ERR Ly h D
BRI X1 ¢ Bt

RERR™ - A 375 BRE—"

Influence of the Mineralogical Property of Magnetite
on the Reducibility of Indurated Pellet

Taneomi HARADA, Noboru SAKAMOTO, and Shinichi Kurosawa

Synopsis:

The purpose of this paper is to point out the influence of the mineralogical properties of magnetite
on the reducibility of indurated pellets.

Magnetite ores of various sources were used for experiment. Conditions for preparing pellets and
testing their reducibility have been kept constant.

The results obtained are summarized as follows:

1) Fe (L)/Fe (ll) ratio of natural magnetite deviates from the theoretical value of 0:50 to some
extent.

2) The relation between Fe (I1)/Fe(ll) ratio and magnetization intensity of natural magnetite 1s
similar to that of artificial one.

3) A positive correlation exists between Fe (1) /Fe(ll) ratio of magnetite and the reducibility of
indurated pellets.

4) A negative correlation exists between (Fe) 1 /Fe(ll) ratio of magnetite and its oxidation rate.

5) The result of 3) may be caused by the difference of Fe/O ratio in ferric oxide which in turn
depends on the difference in Fe(1)/Fe(ll) ratio of magnetite.

(Received Oct. 7, 1969)
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Table

1.

Standard properties of magnetite.

Chemical composition

[}

; Fe,O, (FeO 31-03 9, Fe,Op 68°97%)

_ g System Isometric

82 Space group 07, (S.), Fd3m(H. M.Simpler form)

»n Q . .

=3 Number of molecules in unit cell 8

02 Lattice constant 8-3963 A

Cleavage None. Parting on {111} especially good.

Fracture Subconchoidal to uneven

Hardness

Specific gravity 5-2

Luster Metallic

Optical property Isometric

Color Black

Streak Black

Magnetic property Ferrimagnetic. Number of Bohr magneton per mol : 4-07uB

Electrical property Semi-conductor. There is a minimum in resistivity at about
100°C.

Melting point 1591°C
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2. HEEHMOIMMFEHMEICET IERDHE

2-1 EBSOTEREE>D

WEERGED LI EHMETID 5> bEBE L L O X FNET B &
Table 1 DX 51075, FIRINFHE T, FIHEEC
Rl SN EEHE R IEESIOEV O R E LT
WEHBEAEIEL 72D THSE. LEBRDTI IR
SINMEEIE, WKL OMEMIM T E 2T Z EMNTE
5.
2-2 WKED 2, 3 OHMFIMEON KD
SEELDOARHRIMEICBIE L TR S bitizEn Xk 5
M FHMADERDH L LDONHEPEVHI T EIT
DWTEE, FEREERSAE LI ENT Wi, L Ll
EOMTRERPSLUTOZ L2 EETES.

2:2-1 {bEHK

WEgkeL 1 72 Fe(l) 25 1@, Fe(l) »2{F, O
MAEEEND. Loht D> CTREREOEBEF DL
iz \C Fe(l)/Fe(ll) v 050 L7x5. &Z AN
DEREEDESERRE L IHE—EFTE LTV A
Fouh. 7ot 2 BASEREERSICEE 3 5 SHiBUYA DA
Wik, FRB IO ESIC X DEgken 20 ko
(L2 S ED BT TH B, Fiv S Fe(l)/Fe(ll) %
kadTH B &, Table 21ZRT X5 0°50 »5k§Fh
H5LD00BKE L B 5N%. Table 2 D AFNISHFIES IT
HET5 Fe(l) & Fe(ll) 2 L3 IWTHBRDIET

Table 2. Fe(I)/Fe(ll) ratio of magnetites from
various localities.

Locality A B
Ogushi village, Nagasaki Pref. 0-46 0-45
Kayaki village, Nagasaki Pref. 0-49 0-49
Kayaki village, Nagasaki Pref. 0-45 0-45
Kayaki village, Nagasaki Pref. 0-50 0-49
Kamaishi Mine, Iwate Pref. 0-47 0-47
Kamaishi Mine, Iwate Pref. 0-50 0-50
Kamaishi Mine, Iwate Pref. 054 0-55
Kamaishi Mine, Iwate Pref. 0'56 0-56
Kamaishi Mine, Iwate Pref. 0-53 054
Kamaishi Mine, Iwate Pref. 0-51 053
Kamaishi Mine, Iwate Pref. 053 0-53
Kamaishi Mine, Iwate Pref. 0-45 0-45
Chichibu Mine, Saitama Pref. 041 0-42
Chichibu Mine, Saitama Pref. 0-48 0-49
Sannotake, Fukuoka Pref. 0-49 0-49
Shingu Mine, Ehime Pref. 049 0-56
Yanahara Mine, Okayama Pref. 0-62 0-64
Katsuraoka Mine, Hokkaido 0-53 0-55
Nukabira Mine, Hokkaido 0-52 0-51
Nukabira Mine, Hokkaido 051 0-30

The values as listed in column A were calculated after subtracting
of Fe(1) and Fe(l[ ) combined with S from the values of iron con-
tent.

The values as listed in column B were calculated after correction
in column A, assuming that Fe(]) is partly substituted by Mg and
Mn, and Fe(R) is partly substituted by Ti and Al

Ho* BEIISIZHEATD Fe #ELSIT5-525
W, Mg & Mn 3 Fe(I) %, Ti & Al i3 Fe(ll) %
B TS EEELT, Fe(l) 703 Fe(l) 22h
FRERAS BXEIMATH» S Fe(l)/Fe(ll) Zkaze
ETHBH**.

Table 21T3k\\T, ARE BIREOEIT 4R 2 hx

* S ITEEATA Fe it FerSg METERT I A LIz, FerSs iksi3 2 Fe(I): Fe(N) 12 5: 2. FeS; 3 BTHFETIEEDNIY, S OB%T

AL HEMNEL, BRI »ZOOTERLI.

Ni, Zn, Cr OBHFHERERE T2 3BEORTH I,

Cu a4 Fe b, Cu Oitd 000X % L LZNETOAF -5~ LD TEGLI.
= BRI T, Fe(I) O—#id Mn, Ni, Mg, Zn iz, Fe(E) O—ik Al, Cr, Ti TARHINZF[EBSHIDOTLOBELRANL.
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MEERSLD ARG I ERDHH Z L 2R LT 5 &R
=5,
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Table 112817 7- 8:3963A 5 {iry, ASTM 5 —
FOFRTEHEOEWF—2ELTe—23NTV5HD
DT&HY, BasTAD T X DRHEIN{ETHS. Basta
DIRTOIIE Th 5 53, Mason® [3Reskii 0BT ER O |
vz 8'36A~842A DI TEBL TV BH T L BRI,
Basta Dlf%, Smisuva® o> 32 3o @il iz vy, 8:377
A~8395A DHEFOETATINT VS, 22X LID
55 8:390A LUITF o fiiz R vt 5 3khic T E .
INH MY, Fe EfT5EE2HEL0 2D
TEEREERNOT, FHOMSE LCETOXREND D
L SHBUYA RBHEELTCWL. I EoEHIc LS
Ei’«;@imd) RO i 2vTid, Mn B XU Ti

X O TR HGEsA L, Mg, Co, Ni, Al, Cr iz X ¥

%}L/i(k"“ LI ENMBNT WS, 7k A THED
FsERT oL T, 8'394A Ly S fEAHE XN T
2010,
2:2.3 Rabk

RO WM D EIIT DV T, (LS & DRI
BWTLLTOZ EhMbhvTw
TER!D (7 FivE, a) FesOp & FeOp EAENEL T
DANLHEFTIE, FeO oIk E & 41T A AT
5. b) FeO, £ Fe,Op EAENAL T R FIOME
B, AT SR TH S, o) FegOy & Fe,Oy 3
BIRDFEE N 2 U TR (6T 2 KRECE o ez, W%
DFETHATEC . d) AL FR I FeO o &
MERHLOFI FeyOp X D & @b dnt 1 il o7
P35 ZILOWEERL FeO, 1T TGL . SNoER!ID 2 A T
FUEHT X D FeO-Fe.O3 52 4 f-i RAER DAL % 342,
FeO & Fe:O3 D &F1ehs 1:1 § b biigkiioria
REC—HT B ETHTRAGER IR ALY, F L
h FeO PHARL TLib LT o FRARKRIIIES

Katsuraoka

% . Sosman ¢ HosTeT-

BRNCEALTH =RV L 2. 2 OEAERTEE Sos-
MAN D ODFEREEBANT KD S0 H5,  SNOEK D4
WSk OMAER X D FeO 5% W3 EHZ 1L FeO @, FeO
O EEHTIE a-FeO3 @ X #EIHT4 2 FeyOp
[EFR L T T B &N Tv 5. MaxwEeELL 519
b Fe(l)/Fe(ll) 2% 0°352~1-276 o#iPH < A T30
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i, 050 LIFTiE a-Fe;Oy DXL ST v
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HELGW TR SIZEiy T % Fe i3, ListRiiM
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Table 3. Chemical analyses of samples and modified value as magnetite.

Sample Chemical analyses (%) Modified value as magnetite*
No ) ‘
Fe(I) | Fe(I) | S CaO | MgO | ALO; | SiO, | Fe(l) % | Fe(ll) % Fe(l)/Fe(ll)
] 25-91 41-89 | 287 | 0-82 | 019 | 0-5¢ | 2:C0 2268 40°53 056
2 23" 54 46°76 | 039 | 0-56 | 024 | 0-44 | 0-98 23-01 46°45 050
3 2367 4543 | 080 | 0-92 | 033 | 065 | 015 22-83 45-07 051
4 2376 4184 1113 | 0-20 ! 057 | 1-16 | 582 22-54 41-25 055
5 2545 38:45 | 3'62 164 § 0°19 | 056 | 4:CO 21-18 36-20 059
6 2543 4407 1°29 | 0-78 | 009 | 0-33 140 23-89 43-12 055
7 2529 3871 1°93 | 0°20 | 119 | 034 | 5-48 2300 | 37-51 0-61
8 2304 48'84 | 0°20 | 0-52 | 0-17 | 0-48 | 0'35 22-82 48°75 0-47
9 2341 48'52 | 016 | 0-44 : 022 | 0:25 | 043 23.24 48-45 0-48
10 20-43 46° 36 1°10 | 070 | 100 | 202 | 2-13 1923 45-88 0-42
* The values were c.alculatcd by subtracting of Fe(I) and Fe(fl) combined with S and SiQ; from the values of iron content.
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Fig. 2. Schematic diagram of reduction apparatus.
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Fig. 4. Relation between reducibility and number
of metallic particles observed microscopically.
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