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- STUDIES OF THE SELF-FLUXING SINTER

Koji Sanbongz' and Nobunao Nishida

Synopsis:

Using Zungun ore as raw material, the specific effect of additives on the sintering proces-
ses and sinter properties were studied with a small Greenawalt-type sintering machine.

Additives to the sinter mixture were lime, limestone, calcium hydrate and open hearth ‘slag.

The results obtained were as follows.

(1) The beneficial effect of lime, limestone and calcium hydrate irncreased to a limit of
424, and finer additives were more effective.

(2) For using these additives, it was understood that the moderate moisture was given

"the sufficient strength.

(3) By using the open hearth slag, the strength of the sinter were very increased.

(4) By using these additives except the open hearth slag, the reducibility of the sinter
were increased. :

(5) From observation of mineral constituents by a microscope, it was found that composition
and nature of matrix in the sinter had influenced the strength and reducibility of the sinter.
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Table 1. Sintering equipement.

Capacity of the sintering machine | One charge about 80kg
i
. . . Upper level 520mm X 420 mm
Size of sintering pans | Lower level 478 mm X 280 mm
Depth 300mm
l Air volume 9m3/mn

Capacity of B lower

T Suction
Temperature of suction-air 150°C’
Revolution number

600mm W. G.

3,700 rev/mn

Blower of the above capacity was set a series.

Table 2. Chemical composition and size analysis of raw materials.

a) Chemical composition

| Tot. Fe |  FeO% . Si0:% Ca0% |  ALOw%
Dungun ore ‘ EQ*95 l 0+98 4-89 trace l 8-15
O. H. slag A | 35+74 12-28 — l 15°85 | —
O. H. slag B i 3255 ‘ 20718 — 13490 ' —
b) Size analysis ,
E -+ 10mesh I -+ 30mesh +60mesh l + 100mesh ’1 — 100mesh
Dungun ore 37°5 | 32°5 18°0 y 9°5 2°5
Coke | 16°5 | 430 23°5 ‘ 14+0 1 3°0
1000r S . L g 2k
—o— Dungun ore RIR, BRFE, HRAKE 2, 4, 6, 8% WAL THEREHR
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Fig. 2. Variation of suction-and waste-gas
temperature with sintering time.

INARRK (—lmm) 2% #FMUIZRE W LD
WTRLAEDDTH 5. _@@#B%wgma L <,
BRI & DR E T THEEE S T X, % Ok fefsng
b nEfash, BREE SC-UEZL LT3
T & DR O MAR T & b HEESHE S .

a—D A 6%, K 8%, RYH 30% DEEHRATR
WARIK, RIRA, HERZEL RN 756 ORRERE
i, BEE, R0z bx Fig. 3, 4, 5 @/RL7.
K OQUXELDHERD T2 UEE 900mmic & %
R, @ESEORB CIT o/ E S00mmiz C1E
LR TH B,

Fig. 3 OEREREOZE(Licks T, ERKIFMOE
V3 4%, AIKFARIMDOERHE 6% RNT % & BERSREM V35
LI D, LUREBIRINE OHEIMCHE > TR D #8n
DOEAMET LTV D EERKEMOBET, g
DEAINCHE D TRERERERTVIRA LTV 528, 6% LLE#R
U /3E IR, R D BRI 5 b D LEx
binbd. ‘

COBRFLEONWT—EDERELZITO>THDL L, T34
BRERE L BERENOKS 2N 3 &, £FKIE,
0'26 kg H:O/1 kg CaO» OB G TR EHE LD > HA
REETDH. ZOERCERRIIBIEED DX STk
HEPRT B, 5@ 1, SROEGRERAFEIC
Mz BL, SEOKFPERKIC L S>THEXN, B

’%ﬂ %OK%#M B ORBED» ST TR L

wn, ZBLTHOT, BEREOBRLSAET LD

0)2:%7\_ bhd. —FHREKRAEEZELTIMLUISEE, B

IS OETCHE > TR LI EREORMR ST LI 2TEE
DEMEE SN, T OMBERISHATET T 5 % TR

DEFEDBENSHZ Xy, BEREAEL LS. o
z &z, WMeﬂmmﬂ%ﬁiﬂﬁﬁ%@ﬁ%f 5
TP D TVWEREETHS.

5

3 & @

Sintering time (mn)

(5}
T

Coke 6% + Moisture §% +Retutn 30%

o Lime (-3mm)
Lime (= mm)
Limestone (-3 mm)
Limestone (-1 mm)

Calcivm hydrate

(=Y

0

Fig. 3.

1
w?

50r

Strength (%)
88 3

S,
T

Nt

4 £ 8
Addrtive (%)

Variation of sintering time with
the additive content.

Coke 6% + Mwsture &% ﬁ?eta/'/l 0%

© Lime (-3mm)
Lime Imm)
Limestone (- 3mm)
Limestone (~/mm)
Calciuvm hydrate

0O » b e

i 1 i J

‘g

Fig. 4.

ad

?.SI-

Reduerbitity

L5

7 8
Additive (%)

Variation of strength with the
ditive content.

Coke 6%+ Moisture 8%+ Return 30% )

— %
Line (-.?:m)\a ‘ -

Lime (-/mm)

Limestone (-3mm)

Limestone (~/mm)

Caleium hydrate

: L )

-]

a »p e

Fig.

Fig. 3 IR Lo ot s Lo 72 %%}:ﬁl\@ % T
fER% Fig. 4 /R L7z. 500mm D&
REEE, FREBHOTIMMCED>OTHID
LR O, WHIEAE 900mm TSRS

SR DR
FETEERE U
DIEBE DA
L& s

AEBEEZEE LW WO TERMITRIFTH 523,
NI X AR &R L, SHERRITOR
BERSIC L EIIRE LSRR Lic/ow i

RIKEB M
BT X oT,

— 23 —

7 7 G 7
Additive (%>

5. Variation of reducibility with
‘the additive content.

H8L§ 5 LR ARAICERT LTV 5.



856 g & &

BE4MUE BB B

BEMET LEZLONS. EE0mAIOLED
Wit 4% THERES LD, WM 5 LiE
EMETO@HEMETLTWS. Znd koMo
A& EFROFERIZX 2T, TmAlC X o TKGE i
BESHITIN DD T, THLESEEITONT, B
FEIREDERTLEBRRL Z>TRLIBARTH 5.

Fig. 3 TR U 7o HE RS CRE 7o e i gl o 8 midih
OF5R% Fig. 5 WirlLi. £0K, GERAE, HAKD
W X o TETHRVWTR IR I EmE L TW 5.
RLH EARFL OB X 0T, WAL, W
i FAR{L X+ ¢ hematite 2T 570 THD. L
LIRSS 4% #HBZ 5 EHOETHER VD U 5 L K
TLTVWS. RS EORKS ORI X2 TRAD
T B, T BEMELITE & AL magnetite &
Y, LIS matrix WEENTEITHT R LD
BT ON5DEELLND. '

LAt Fig 3, 4, 5 ODFEREME LD THD &, £H
K, BRFA, HARKO 3 EHOIIENE, wind 4%
LUF @ gty /b i 2 Ui B3 %h RN T oo/, F
ERIK, RRADOYE, —3mm, —lmmd 2 fFEIHOR
BEOWERMUIZRE, ZOEHE —lmm ORED,
Fieh bRE O WO B T BERESSE B
7o SHEHOWMENY, £LIK, TIKE, HAKOIE
RN X BENEBDLIBDTWE T EbiDlk.

EBROKERIT I NT, £ELKESL IR, B
gLy, 4B, #HETEMET 20, il
Je B KRG R ERE L C, o REEREER T
{0 EBbn5x o ThaxiRIEIZT% < LT,
12, 15% 3 ML, BEOEEHBE LTI~ 2% 7%
WU & RET, A£RKk (—lmm) % 2, 4, 6%
Ahn L CHERE L 7o Rp OB I 5 0N OZHb R,
Fig. 6 (a)(b) WRL:. COEMPLbPETE L4
6% DERROTEIT S BEEREIZERVWH LD LWEE
BRI BN, BEES X OTHALLTVS. COBE
B BORAEHICEE T, BREEWRMT L2
T%%ﬁ%?ﬁ%%ﬁﬁi%h%:&ﬁb#ot.

DEW A~ A 6% RMLEEBEERERN, Ko 10,
129 hnz, ¥PEA, B(—1mm) %, 8, 10, 129 &
L TSR T S Oy, B, 9%, #Ec
O EFERIMEIL X HE{LER LD, Fig. 7, 8,
9 TH%5. Fig. 7 bbb <, FFERZRMT
D & BEEERE NI S0 IR X L B 88, TSRO RINE
Wk BT, EHEZEOR I OREBARTIE, hofk
IMFIOBEEE WL U B LLap2lz. ThiiTablel

@%%mmﬁ%%%%m&ia<,w@%m@$ﬁﬁ%
CaO LEME,ORDEEZLNS. —J5 Fig. 8, 9
OFER X 0, FFEEOTIEAEINTE, ETHRER
MEL, #RTHMETLTWSZ E8bir5b. Thik
AR REAMEIR TR L TR LI ORI B4, BEEICER
L3av> slag bond #4£RT5DTHDS.

25
20
<
N
E 151
* /
2t —
S X A
E
S o (oke 6% Moisture 8%
St o (ake 7% Musture /2%
& (oke 7% Moisture /5%
L 2 - 1 J
0 2 4 6 &

Additive (%)

Fig. 6(a). Variation of siﬁtering time with
the additive and the moisture content.
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Fig. 8. Variation of strength with the
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Fig. 9. Variation of reducibi‘ﬁty with the
content of the open hearth slag.
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