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FUNDAMENTAL RESEARCH OF PYRITE CINDERS
AS PIG MAKING MATERIAL (I)

- Toraichi Akimoto and 'Sdnzaburb Onishi

Spnosis:

G

To clarify the differences in the reducmg behavoirs accordxng to the composition of pyrxte
cinders, the cinders were 1nvest1gated as follows:

(1) Reduction efficiency on the reaction of CO gas and pitch coke.
(2) Measurement of the permeability (A. F. A) at various high temperatures
(3) Compared with the surface condmons of cinder grains by electron microscopic exa-

mination.

(4) Measurement of the surface area by Bet process’: ‘
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Table 2. Analysis of the cinder of Matsuo ore.
Comp.; Fe* | Ca , SiO: Mn | ALO; | CaO 1 MgO P | Co 'PbSO, MFe | FeO
] ) H . i { : - . : .
% | 19753 | 0°102 | 45°88 = 0°039  0°340 | ! 1624 | 0°87 } 0037 E 0°202 0750 . 0%439 | 7-17
i ) b : ' N
i * Total Fe indicated (Sum of Fe-Qs;, Fej 04 FeO)
Table 3. " Analysis of pyrite cinders.
i ] o e - ! i
Name of l S ! Fe | Cu & Se |SiO:|CaO |MgO.Na:O' Zn |A1,Os| K0 | As E P F Mn
8 i : 1 H
. . - - : i ' l C i : |
Taro - 0°73 ' 54733 0°82 | tr | i1°62 0734 | 2°10 ‘o 28 300 | 280 L 0718 0°6057 — | - —
Sazare 0°94 54°09. 056 Cotr 12°511 060 | 2710 | 0°28 | 030 $ 3766 025 0°0057. — ! —
Besshi (a) 3°*C0 57°53. 0°20 ¢ tr 10°63; 037 { 207 ; 032 5 3:35 : 1°99. . 0'23 0°0Q076 — [
4 (b) 0°55 61795, 028 ¢ f{r 7211 0°16 | 118 [ 024 | 0°60 | 1°53 [ 0"13 '0-0057 — . @ —
Yanahara ~ 1°85 60°82 0°70 ; tr | 8-05[ 0739 | 0732 | -¢r- | 0743 | 1°30 : 031 :3°0019,0°C056/ 0°C098
Besshi (c) 2700 57°86 0°58 '~ tr | 10°83{ 0°64 | 1°03 | tr 1 0°30 | 1°75 | 0"12 0001907012 | 0°0C018
P PO Macdogal. b...... Rotary kiln. c......Pyrrhotite cinder.
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Table 4.

Results of sintering furnace including advantage.

Ttem [ Macdogal (Hals) Kiln Flush
Ore fineness ‘I~12mm (Floated) Finer grain - ~ Finer grain
Allowable moisture 52 under 892, under 2% under
Roasting cap. 100kg /M3D 400 kg /M3D 550 kg /M3D
. Max. temp. 900°C 950°C 1100°C
- Suitable temp. 650~800°C 70~850°C 300~1000°C
Concentration of SOz 8~102; - 8~ 9~129,
Residual S 2~49, qe 8~99; 1~3
Applied- gas Air & oxygen Ik Air Air
Kinds of flow Counter flow Counter- flow Parallel & counter flow
Hours in furnace. 10hrs Shrs Few hours
Table 5.
Comp. ‘ 500°C 600°C 700°C 800°C
FeSO, , 22°75 19°84 : 13+46 —
|
Fe.0; ) 8:97 3935 . 8079 99°63
Table 6.

Heating temp.‘ Magnetic mat.

Assumed composmon

Poom
400°C
600°C
200°C

©22°0

804 -
63°0
13°0

" Fes0, (medium)
Fe30,; (very poor)
Almost transformed in Fe;0; CuQ

Fe304 (very rich) + - Pyrrhotite + Fe.0, (poor)
-+ Pyrrhotite + Fe,0; (rich)
+ Fe;0; (very rich)

AN

‘Ore analysis: Cu=0"553¢;,

Fe=55+489,.

"Higher grade copper ore formed Fe;0;-CuQ at higher temp.

and transformed into maghetic

substance.
Table 7.
Rational analysis of Fe Compotition ¢
Ores : |
F3303 F3203 ] . FeS F3304__ F6203 Residue
Matsuo 2°17 8436 1561 2°02 29°81 6817
Hodogaya 1377 74°03 12°20 10°70 7446 14.84
Korea (I 31°74 5519 1307 - 25°38 54771 . 19:91 . .
Showa () 1564 83°94 9°13 12706 68°09 19°85
4 () 1503 7518 0+93 14°85 71°73 13+42
Redin () 1770 8134 0-986 1256 5844 41°56
Komatsuga a 20°19 78707 . . 1°75 15°89 62°81 21°30 -
Feao4:" » Saito £PITL B & FewSi OMBHZKILD 0°074mm
RANTT &7z Fe:Oy DRMEFERICE D $D L MDid 430°C T SO» $%: L Fes04 &75 h KIS
’Fen03+%so—4Fe304+Soz—15 900 Be Y~ WTd 5.
at 600°C :’> . Feoo;g CuO:

3F82034-SOZ —2Fe304+ SOs

at SOO~SOO°C

S0:—S04- DI 400°C Tzl , 625°C |z TE A
E 75 % & Neuman & Goebel n)%%l/(h%

3FeSs+2S0,=FesO 4+ 887 «oveiinlll everens (3)

3FeS+2502—Fe304+2§SQ+14 500 7a oy —

at 600°C -

3FeS;+8Fe;03+70,=7Fe;0,+580, at 500°C .
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Table 8.
] .
Pyrite cinder Pyrrhotite cinder f
Taylor Wt Wt Remarks
Sieves g % Total % g % Total % -
8 L 780 67 | 518 — — — Dry test:
10 75°0 64 582 — — — pyrrohotite
14 35°0 30 61°2 — — —_ cinder was
20 490 42 65°4 _ — — mixed with
28 30°0 2'6 68°0 18°0 40 4-0 some pyrite
35 46,0 3*'9 719 180 4°0 8°0 cinder
48 390 3*3 752 27°0 6°0 14°0
65 42°0 36 - 78°8 330 74 210
100 420 4°2 830 560 12°5 339
150 61°0 52 88°2 72°0 160 49°G
200 440 3-8 92*0 74°0 16*5 664
— 200 94°*0 8-0 1000 510 336 1000
Total 1171°0 100°0 4490 10000
Table 9.
Pyritic cinder | Pyrrhotite cinder
Ferro- Ferro- None ' Ferro- Ferro- None
Mesh magnetic magnetic | magnetic | magnetic magnetic magnetic Mesh
+ 3 — * 0580 1420 —_ — — —
+ 4 — - %0280 1°720 —_— —_ — —
+ 6 — * 0930 1020 — —_ — —_—
+ 8 —_ * 1050 0+950 — — — —_
. . 1+730 — — — —_
+ 10 0°190 *0 2‘70 1°810 . . - .
+ 14 0°+230 *0°410 14590 — — — —
+ 20 0260 _ 1.770 1+480 * [*990 *0.0IO + 28
1°740 1880 _ 0520 4+ 35
+ 28 0-270 —_ 1°730 * 0120 .
+ 35 0-520 — 1°480 1930 f— C-070 4+ 48
-+ 48 0630 —_ 1370 1°940 —_— 0060 + 65
+ 65 0°740 —_ 1260 1930 —_— 0070 + 100
+100 0-800 _— 1200 1+950 _— 0°050 4 150
+150 0°700 — 1*300 14960 — 0°040 + 200
+200 0710 — 10290 1+990 —_ 0°010 — 200
— 202 0°700 — 1°3C0 Under ?
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Fig. 1. Fusion point of cinders.
v ‘ Table 10. !
Pyrite cinder : Pyrrhotite cinder
(April 4, 1951) (Rotary kiln) (April 4, 1951)
. Sieves S | Material comp. Sieves Se, Material comp.
Mesh % Mesh %
— 200 0456 Pyrrhotite — 200 0322 Pyrite
+ 200 0°334 E + 200 Q- 157 )
+ 150 0°554 (Fex Sn+1) + 150 0201 (Fe Sy)
+ 100 0487 + 65 0°179
+ 65 0562 . + 35 0°174
Table 11. Results of sieving test. ' (March 8, 1951)
Pyrite cinder Pyrrhotite cinder
Taylor
. Wt Wt Rem‘arks
sieve
g % Total % g % Total 9,
3 156°0 13°3 13*3 — — — Pyrrohotite
4 195°0 166 29°9 — —_ —_ .
6 1780 15°2 451 — —_ — cinder was
8- 780 6°7 .518 — — — mixed with
10 750 64 58°2 — —_ —_ -
14 350 30 61°2 — — — some pyrite
20 49+0 4°2 654 — — — cinder. Sieving
28 30°0 2°6 68°3 18°0 4+0 40 ‘ .
35 46°0 39 71°9 . 18°0 4+0 8°0 test was done in
48 39°0 33 752 27°0 6°0 14°0 dry test.
65 420 36 788 - 330 74 210
100 49°0 4+2 83°0 560 12°5 339
150 61°0 52 882 72°0 16°0 49°+9
200 44°0 3°8 - 92°0 74°0 16°5 66°4
— 200 94°0 8°0 1000 51°0 336 1000
Total 11710 1000 449°0 1000°0




1160 & & 8 EALE B 11 B
Table 12. Results of surface area. o ’
| Sample No. l Sample Wt | Vm celg- E,-EL j' Surfar'cr:ﬁ/agrea l Fineness
No. 1 Trial sample gr 0°0492 i 974 i 023 ! Mesh
sintered in the laboratory|  11°0135 00527 | 1,088 | 0-24 ' 100~140
i
No. 2 Pyrite cinder in ) 0'291 ¢ 1,320 | 1426 J.
the factory l 815391 0'3025 | 1,303 | 1439 4
. © 03937 . 1612 C1v81 :
. 3 ol | H i
N e avrore der | zegnig Dogadn L per 0 LB ’
. | 0-4062 { 1, 600 ‘ 1°87 I
Vm-C.P - 1 M 2/3
V= Creeraeaannn (4) L g 2
@o—pi {1+ (C—1)p/po}. 6 *73 '\(,4,\/2N.A.P cm?/ g

VGRS RO . at N.T.P/g
cm (Hg)

P SRES

Pot BEREE T 2 PR ESEDERS

, (EIMZER A cm (Hg) (76cm (Hg))

Vm: BO-FIE2HRT 5 (ORI Kk AR
cc. atN.T.P/ g

) . B—Ec
C: C=e RT
B S—WSEE»ERI NI E ZOFY
W58, cal/mol
EL: WE2F21BEICK T 5 BRSSO WEEEs
o q_ . ¥m |
RE=5= 224, 000 NA

Cr Ka-Ray

BELIZ b O TRIMBIHFAA L 15 {REBEEL,

M: BB ES DS TR

N.4.: 'Avogadro ¥

D: maEaEs B 123 AL L 128 S OmEE

TEDTHSEE UCHEBH 10g 2E/RELE 100°C
THRSBFEL (L @H LR sh, 2@z 4h). —78
°C TV T 3~30cm (Hg) DEFID CO: # 25 HEK
WiEE UDEESESEL R E5ED Bet MR d &3°
WTERER 2L 2.

@) rereeenes 433
@)reeveens 4 51
OIFRBE I TIRGLZ D & & 2900°C PIST 3 H kS

— 140
mesh DEDH 1/3 §Tx1r.

QAT ICHIBERRER (99°5%FeSy) T & BT 15 & ki
FIEEDEIS B 120 (KRBT TIED I § O I3 B8
RrEish, MERTAAEBHEFEL S C & i3 Table
12 REDATL .

ERERNAIERER & » ESH I mesh size D4

RPHOBEDS CAEL TV AL & 2 LB ETF
i M v N

AR SRIE IS PUEASEEC, BT OSAR & [ &
DERZEEEOBTIZED LT 5.
RRDRBELEED O3 ERZ 3 LHDRETFO—
HEALIARL L THESEERIGE N2 LT 5 40

Coarser grains,
is 1072 fineness.

No.2 & No.3 are finer than No. I.
Finess is 10~*mm order

Photo. 1. Rontogen figure (3 kinds of cinder)

perhaps order of grain
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Rationgl \ TFe‘ Feg(),; " Fegoa | Remarks
analysis . ;
No. 2 61°8 3155 1 68°45 |'No. 1, almosft
. . .z composed o
No.3 59°5 9(? 32 9°68 | Fe,0p
No.2 [3RIBREkILEIC LT, No.3 3SR LT

fn s No.1 I hHEGT.10-4%cm OF ~F—D DT
»5.
Nolhk%(floaml®ﬁ—ﬁ~@%®L%6
(BBFR 30 EH%‘%F‘)
. #k
1) #k&sm, 10 (1954) 1028

1) ER,

2) fmEiesr, 9 (1953)
3) k&M, 10 (1954) 1029
"4y # #, 6 (1942) 608

5) Mellor, 14 (Fe parts) 810

6) 2 7 # 2
7 v v 237
8) ” 4 v 160
9 7 ” R 237"
10) $EetM, 6 (1942) 609

BA: bsgielk 15~16 (BFI26~274E)
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ON THE COMPOSITION OF CALCIUM SILICIDE SLAGS
AND THE BEHAVIOR OF SILICON IN METALLURGY

Isao Nakamoto, Hiroshi Saito, Toshio Toyota and Katumi Mizumaksi.

Synoosis: : -

As the first step of the studies on the productlon of calcium sxhc:de the authors investi-
gated the composition both of slags and inclusions in it and obtained the following results;

(1) Slags produced by CaO as well as CaC; method always gave a higher value over 100%
as the sum of analytical fractions and their properties were very difféerent from those to be
considered from the values. But we found that the proper-ties did not depend upon the metallic
particles.
"~ (2) SiC in the slags of Ca0-Si0,-SiC- CaCz—C system was easﬂy determmable by our method
in which the sample was heated in air at 800+20°C for several hours before analysis of SiC.

- (3) From the results obtained by this method, the slags of the above two kinds'contained
10~209; SiC and the sum .obtained by the usual method could be deduced approximately to
1002, : : A e PERTTTEE

(4) 'In conclusions we found that a fact had been overlooked that a considerable quantity
of SiC was dispersing and followed when the slag was tapplng out from the furnace on the

normal operations.’
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Moreover the behaviour of SiC was dlscussed metallurgxcally
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