460 B &

BA6FE FE 4 B

BEDOREIER, 6 ST X DEREOFERLERL T
EBFOERZ KEGE IS BEO S REL 2.

(5) HAIREEFESLD 3 2 MiX, 5% LIRIELET 29,
0% AIKEEFET 5°5% & FNFNACT L 7258k i
P HOEED R MIZE BT

BAESYZ 23 6 HRIRTL CB ISR es X v
LIS T2 abnd. LB THSEI IO
Y ER HRANRDEE O L SN HEEE AR TS &
XD RV RRESEOBLEIL OB NE TS
HinEi S LB, (BN 34 4 11 AR

BT B OB TSRS T s LT T e
| (BHOBSIPRSEIC BT 3HE—D
Sl

Influence of the Reducing Conditions on the Chemical
Composition of Pig Iron.

BR™ - |\ B feREE—pp

7 (Studies on the electric pig iron smelting of iron sand—1I)

Akira Murakami, Kiyoshi Takai and Yuichiro Sato.

Synopsis:

The fundamental stundies on the reducing smelting of iron ore and iron sand were resear-

ched by many authors.

However in these researches, ores of solid state were reduced with

reducing agent of gaseous state, it seemed to be not yet reported in details on the reducing

smelting in molten state of these.

The authors reduced ore and flux in molten state and studied on influence of the reducing -

conditions on the chemical composition of pig iron.

When iron ore and iron sand were redu-

ced in various reducing conditions, the results were summarized as follows:

1) With increase of reducing temperature, Si, Mn and Ti content of pig iron were incre-
ased, S content decreased and P and V content did not change.

2) With increase of slag basicity (2 2 Ca0/% £Si0,), Si and S content of pig iron were
decreased, Mn content was increased, Ti content was increased gradually and V content did

not change.

3) With increase of X TiO; content in slag, Si, Mn and S content of pig iron was déecreased
gradually and Ti content was increased to the constant value on the same conditions but did

not increase more than its value.

4) When the reduction of iron sand in comparison with iron ore at the same conditions,
in general, the one obtains high C and low Si content of pig iron and the other obtains low

C and high Si content of pig iron.

5) Constituent range indicates the lowest melting temperature (1260°~1310°C) of TiO;
containing slag exists between X TiO; content in slag—20~252; and slag basicity % 3 CaQ/

% 3 Si0s=0*7~0"8.
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Table 1. Chemical composition of various raw materials.
: Chemical com- i v ' - i . :
T position(#)| T Fe | FeO ‘Fe203 SiO; | CaO | MgO |AL,O; | MnO | Ti0; | V205 [Cr:0:| P | S | Cu
Raw material = - l 1 i '
Iron ore 60° 291 3+84 [81+95 | 3°00 | 0°27 o-72| 4°50 | 0°92 | — 07062 | 0*043| 0°050 0+054/ —
Iron sand 59 00 j34* 15 |46°80 | 4*05 | 0°20 | 243 ; 204 | 0°53 | 8*36 0°713 | 0°129| 0055 0°024] —
ﬁ;gg;gé;;;;an 44+03 '25°78 [34°32 | 4°70 | tr | 326 ' 1°78 %2-41 2985 0°297 | 0*150| 0°083 0°020, —
Mn ore ; 133 — | — (3930 tr |o082 | 1*67 50702} —  — | — |0°075 0°008 —
Chromite 10779 10719 | 410 | 405 | 123 |18°07 ]8‘I51 0°29 | — — |54*15 | 0*110| 0*190] —
! M.Fe | [ :
{ ! :
V slag 129°84 129701 | 7°25 |13°93 |21°10 | 815 | 2°17 | 364 | 5°57 ' 5°95 | 0°28 | 2°18 | 0°045| —
: C , Si ‘ '™Mn :
Ironsulphide 64°50 ' 0°20; — 022} — . —  — 040} —  — — | 0°03326°80 | 0°386
F.C 'Ash V.M C.W | 4 ; g |
Charcoal '96+81  1°64 | 0°96 ; 059 | — — — i o= i — — — | 0006} 0*320, —
Lime . — : — 1021|098 {8848 ; 0°20 | — l'_~ |- — | 0°029] 0*081] —
Quartzite — — | 334 96°35 | 0°26 1 0+48 — . = — | o-o18] 0009 —
Table 2. Size analyses of various raw materials.
B Size Size analysis, Wt (%)
"—4%  —log —208 | —328 | —42f , —60F | —80 # | —100% | — 1508
Raw material +105  +204 +32F . +428 ° +60§ , +804 | +100§ | +150% | 2004
I
Iron ore - - 326 210 l 210 | 2574 — — —
Iron sand _ . = 1*5 65 + 265 290 26°5 95 0°5
High-Ti coataining iron sand J— ; _ J— 1°0 10°0 320 A7~ 8*3 i1
Mn ore — . — ; 9l'6 37 2°5 2:2 — — —
Chromite — — 464 - 24°5 10°0 191 — — —
V slag — — 47+3 | 227 11°8 82 — — —
Iron sulphide 60°0 * 40°0 | bo— — . — — — —
Charcoal —  — 1326 | 21°5 - 1070 19°1 — — 1 —
Lime — . — ' 300 } 70°0 — — — e
Quartzite — . = 46°0 ! 540 — — — —_— i
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A New Scale of Basicity in Oxide Slags and
the Basicity of the Slags Containing Amphoteric Oxides.

Kazumi Mori

Synopsis:

The well-known fact, that r=Fe?*/(Fe?*+Fe3*) is increased by additions of basic oxides
and decreased by acidic oxides under the constant oxygen pressure, has been selected to
measure the basicity of slags. If the concentration of the slag, whose basicity is to be de-
termined, is represented by C= 3 M/(ZFe+ 3 M), where 3Fe=Fe?*+Fe?* and SM=Ca?*+
Sit++ Tit++ AB+ 4 ...ocn , and 7 of the pure iron oxide by #;, the new scale of basicity is given
by the equation B = {(r—#,)/C} X 10.

The studied slags are (1) pure oxides CaQ, SiO;, TiO: (2) binary slags CaO0-Si0O,, CaO-
TiO,, Si0:-TiO,, Ca0-Al0;, Si0z-Al:05, 2and (3) ternary slags Ca0-Si0:-Ti0;, Ca0-Si0:~A1;0;.
Samples used in the experiment are of iron oxide with additions of the slag, whose basicity is
to be determined. The slag sample is equilibrated under an atmosphere of COy/CO=13"3
at a temperature of 1480°C. The basicity (B) was determined from the results of analyses
for Fe?* and Fe?*. ' :

The values of B for CaQ, SiO: and TiO: are such as would be expected from the metal-
oxygen bond strength. In the systems CaO-SiO. and CaO-TiO., B changes approximately
linearly with mol 9%, but in the system SiO;-TiO; a maximum appears. The basicity of CaQ
is decreased by the additions of Al:03, while that of SiQ; is increased.

Isobasicity lines of the ternary systems are shown in the ternary diagrams, and efnpirical
equations of basicity were obtained for the concentration range CaO/SiOz;=1/3~4 and TiO:
(or Al;O3) =0~259%. At a certain Ca0O/Si0O. the basicity does not change with additions of
TiOs or Al,O3;. The basicity corresponding to this Ca0O/SiO; is termed the isoelectric point
(Biy. At lower ratios of CaO/SiO: B is increased and at higher ratios decreased by additions
of TiOy or Al:0;. Thus by the term of isoelectric point the amphoteric behaviour of slag
constituents can be discussed quantitatively. It was found that B; is decreased with increase
of the metal-oxygen bond strength.
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