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" AS PIG MAKING MATERIAL (II)

Toraichi Akimoto and Sinzaburo Onishi -

Synopsis:

There are two kinds -of cmders, obtained as the residue in sulphuric agid plant

One is

mamly composed. of Fe;O; (Pyrite cinder Py C) and the other xs mamly composed of FeyO,4

(Pyrrhotite cinder Pr-C).

To clarify d1fferences of -the reducing behavior between these two c1dners

The cinders were investigated as follows:

(D . Measurement -of high temperature permeability at Varxous temperature

- -@ Degree of reduc1b1]1ty '
The main results were as follows:

@ Py~c was reduced easier than Prb—c by CO and solid C.

® High temperature pérmeability of Py-c was better than that of Pr-c

(To be continued)
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Theoretical analysis of samples.

Table 1.
Sample o i (FeO)2| Rpe.
No. T. Fe F8304 1 Fe203 ilé)izoz marks
‘ — = -
. . i . . yritie
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. . . ) Pyrrho-
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Arometer &
Temp. Regulator

|4

Fressure  Gawe .

b: Gas catcher.
Soda-lime.

a: CO gas producer.
d: Soda-lime. e:
g: Caustic soda sol.
i : Eelectric furnhace.
k: Pressure controller.
Fig. 2.
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Broad line :
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B (Pyrrhotitic » )

’ ———ae A »

7 —— ) 700 F57C

Fig. 3. Pyrite cinder+FeS;

FeS; BRI L S84 o T & 124 L 500°C LIk
W25 3T pu I3 TeS;=FeS+S DOFIBIZL 3
SDEEREIC X 5 & D LEA 2 DR URISHEE R BigEE I
IOoTEILS.

Kk 570~680°C DT H hEBIzishN B b5 700°C
ETHBELT B, 700°C L Fizic5 & FeS+Fe0;
DEEE2ES 12 void 2&£FTE2DT 2 122 LT
5. .

BRI FeS: MBULEE (10,20%) WEROERIZL )
s TEBEEPBIIITLTOLA. : -
3Fe;0y+FeS=7Fe0 + S0,

—

c¢:” Conc. H2SO:s
f: Pressure gauge.
h: Pyrometer & temp. regulator.
j: Sample container.

Arrangement of gas reducing apparatus.

6Fe;0;3-+4S;=4Fe; 0,4 S0, at 600°C

10Fe30:+FeS=7Fe;0,+ S0, at 550~
850°C
VII—3 Pr-c+FeS. Jl5z#sH (Fig. 4)
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35S OWHLELLE T i@ BisE s BREO EEED
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Fig. 4. Pyrrhotite cinder+FeS,

VII-4 Fayallite+FeS; (Fig. 5)
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Fig. 5. Fayallite.
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(2) & (3) RELTERATIZFLENTHS.
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BEROEZAVEZ O LRL, EERNCE 2 EE%ETS
DT 850~800°C R MBL THIFES 5 %15 & ¢
5.

COEHD I HEBREITGAE 272012, BoHEIE LT

@QroyFa—-sx, CO AL

IX—1 @yCEeds Bl

(2)EHRBETER (Fig. 9)

CNRERERLE (max 200°C) (C) Dt~ =4 a
L DERE (D) 2 AN T, C IEHfA producer gas
# H D4 AL DTEYAA, EHE (E), &4
WINEE (F) X D T—ELOBR{LESIE 7 2 2% D iAA
72 RNEIHEE (A) KTCHFHOF 2 2—RE7HE L
DT (G) X HEEEBEAOHK 2R L.

L= e
[]
| I —
' ¢
4, U | B

: Fan agitator

: Pyrometer & temp. regulator

:* Inner furnace (850°C and under)
Sample container

: Pressure gauge

Soda solution

Gas exhauster

:- Gas inlet for use of atm, controlling

Fig. 9. Arrangement of solid carbon
reducing apparatus.
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FROCHFZEHE AR 2DIFERICANTR2SZLICEL
3. ' : ST
< BIURTEZ 2h & LT, BISET 45 L WIEREY D
AFHII00°C 1T 75 5 L TH R %5 U TERALBEIE %45 017.
RIS 5 LR RBRH L TaWHE E L.

(b) EHESTER (Fig. 2) 3

CO I3 & Iy HoSO, I 5siu L, Wik — o,
«CaCl; Conc HySO, & COs, 7B %EBELT.

CO Z—EEMMCTBLDILL AT~ () BN

(mmme)aﬁggmmﬁmkﬁ”@&méf%f
T v VI3 LA, BGREEATRMEEE L. -

CO AL -mveeveeeeees 3, 000cc

Cemesssirenes 2T 5 ,r 5?) 7
H AEABIEE -+ vvv v eee .- 100cc/mn

IX-2 iRsss

(a) &HTHEIE JES kX oi:.

(b) &##ER (Table 2, 3)

X. WEEOHHE (Fig. 10)

BTCERRE DS #THERI: Table 2, 3 1txR4.

DRMEMRIBRICTIZETLHOD © » 7 7 — 7 2 3
LT 5D TRERO2HKE D F ULNVENSSRP R LT
Wh. %7z CORTOBHE b MITHRMET S & & deposit
carbon %&EU TW 3 D THIFET &gkt on
DIEITCER B O FWEANMEZRLT W B. T D
deposit carbon (DFELERLIE 500~600°C (D & XZEHE
BThs. (REREFNI)

"Sotid Reduction
Gas R

SNMRNE

Reduction %
o

DT W o &

w0

500

. . ;
0 e 700

Fig. 10. Relationship between degree
of reduction and temperature.
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Table 'S5.
. CO gas - - . e
Mines ’ ‘,Retdet:;mg < : Deposit C. Reduction %
p: Vol Flow speed
Kamaishi (10g) 500°C 9 100cc/mn 0°20% 2*129,
’ v (7)) 700 9 ” 017 ~ 16°48
Kainanto (Fez03) 500 18 V4 18°20 t 45°04
” 600 21 Y4 19°14 l 53°74
” - 700 25°2 Y 7°98 ‘, 53°42 -
” : 750 7 27 v -11°40 ‘ 7275
7 1, 000 366 “ 2°00 89456

(A) Elﬁﬁ,%@ﬁx@%

«Vﬂdbi77xﬁ4bibﬁmb%?b
%&}@%L\é@w)m\éwi b:ajujﬁ»k%t* Bl A
TR, KK, wpRa— 2 %, HER, 3-2 x@iﬂﬁﬁ

RTINS LTL 5.

Pyrite cinder. pitch’
coke (2hrs) 900°C

- Pyrite cinder.-

if’ﬁ

A~y AL 5;&71:@1‘:«\5 L1
_ '\757 4 RI2#9 400~500°C T:ﬁj‘ﬁﬁ%ﬁ%ﬁb’(b %
(Fe;05—>Fe0),. (FeO—Fe) s 800°~900°C i2ig 5

v & FeO—Fe @EIGIXFEL LGV,

zH50T 8005-

%WCT%%&@@

co,

gas (3, 000cc) 900°C

Mesh’
size
100~140
x80(1/2) X80(1/2)
» Pyrrhotite cinder. Pyrrhotite cinder.
pitch coke '(ths)‘f, -CO gas (3,000cc)
900°C - 900°C
Mesh
size

x80(1/2)

Photo. 1.

100~140

chrostructure of reduced products.

xs0(1/2)

e

e 5

© Fe:0y
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vﬁ$ﬁ4bmn~71¢®&%“
;<" THDTE{LS 1L 800~900°C T
Fe;OFeO 7a>§<§7b-n9oo~1 000

CCTE&ELES-
R LB TR T RARATIC 0 3~0"5
9, Fe »EATVS. CHHEHH
b b SRR FEE LD
DIn s HEEZRT -
(B) HFHiOIRIT
HEROERRDN, E, B
X DT GESTHRIAEET .

EB{LEED R X1 FeyOs, limonited
300~600°C DEFTRELT Fe; Oy
FeO DREIEH ff?mpo@%ﬁmﬁ
EROERZRT (F50 | B

FeyO4 13 400~500°C TEt%Ed
9. n

FERMERETET 700°C~1, 100°CO

* fTId EexOs iZFeO4 1T LTI

BESTHB.
Hpjil> FeyOs .13 500°C T FeyOs
LT s. (I3|TT po-
rosity, EEBLE X DHRELT 5)
deposit carbon ®%§‘1)§i|"}~§’>
#izT CO gas ﬁowmg 5
- carbon=18~10%
=O~>2%
- %@%ﬁzﬁﬁli 3 ”dépbs'i‘t carbon®
%E%ﬁ(ﬁ” g:zx)i CO.. 5 A E;T{:%iﬁ) A

dep051t
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L5TaH5.

CO gas reduction TREMLEODEL Py-C 132
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ON IMPROVEMENTS OF THE BLAST FURNACE PRACTICE

Synopsis:

Chiyoji Sakai

No. 2 blast furnace in Kokura Steel Works wh1ch started in January 1951, is now produ-
cing the low copper, low sulphur pig iron to be used for steel plants,

Recently, in order to increase the output, to decrease coke ratio and Lo improve the pig quality,
improvements in the blast furnace practice was thoroughly performed as follows:

1) ‘Preparation and controlled use of raw materials was more improved.

2) .Sinter production was increased more and sinter qualities were more improved.

3) In the furnace operation, the slack-wind-blowing was practiced and the blast pressure
was controlled and charging method was found out the best.

4) Tuyeres were changed from the circular type to the elliptic type.

‘As results of this improved operation, especially the output increased to over 400t/day,
and the coke ratio decreased below 0°70Q, during the period from December 1953 to April 1954,

This improvement presumably depends mainly on the better sizing of raw materials as well

as on the furnace operation matched for it.
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