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Immersion Treatment of Sinter into CaCl, Aqueous Solution
Noboru TacucH1, Takaho OTOMO, Kou TASAKA and Yasuo OMORI
Synopsis :

The immersion of sinter into CaCl, aqueous solution and subsequent drying have been carried out. The
immersion treatment of sinter was carried out at room temperature under the normal pressure and in
vacuum. The CaCl, concentration of aqueous solution was changed from 1.0 to 10.0 wt%. The effect of
immersion treatment on the reducibility index (RI) and reduction degradation index (RDI) of sinter have
been studied.

The main results obtained are as follows :

1) On the immersion under the normal pressure, RI decreased only slightly and RDI decreased remark-
ably with increase of CaCl, concentration in solution.

2) On the immersion in vaccum, RI maintained the value of original sinter and RDI decreased more than
the value on the immersion under the normal pressure.

3) Decrease of RDI of sinter was caused by the delay of the reduction rate due to adhered CaCl, layer in
pore surface and resultant decrease of the amount of cracked magnetite particles.

Key words : sinter; CaCl, solution; immersion; drying; chemical property ; physical property.
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Table 1. Chemical composition and properties of sinters employed.

. T.F FeO Sio. Ca0 AlL,O Ca0/Si0 RI RDI
Sinter (%) (%) 5 %) (%) NES (%) (%) (%)
S-A 61.7 6.8 4.81 7.06 1.36 1.47 68.0 61 68
S-B 59.4 3.9 4.58 8.23 1.42 1.76 57.4 62 72
S-C 60.9 1.4 4.56 8.49 1.25 1.86 60.0 67 76
S-D 61.5 5.7 4.40 7.21 1.40 1.64 54.7 63 60
( € : Porosity)
e 38 15mm HORXPORBMICHE T T 714 0 %
80
FEHL, K ToRMEER»SRDA. RIE CO: ““8: s Ta
N.=40: 60 ®OEA # AT 900°C, 180 min 7EIC L TR gA o &8
Y i
2. RDIi%, L # 2T 550°C, 60 min @G, WE NN © s-D

200mm, £ & 140mm ® FJ 2RI AN, 22rpm T
200 ¥z S 472 HREE OB L THB VAT L, 2.36
mm UTFOEE%2»5KD7. FI7 AWHEICIE 20X3
mm O 2 W xS HOMBEICEH IS )72,
BILHEE b2, B 15mm ABME (16x1g) T,
BICH A EE 300 ml/min TdH 5.

Table 1 278 L 72 & 910, fHtalBeisen, $HLE
(Ca0/Si0,) 1x 1.47~1.86, RIiZB X # 63% T, %
FBERESL & b S % \wds, RDIZB X% 60~70% Td
B, OB OFRBREHFCHESI R F LS,
ELIW RDIFE NS DR HEAT.

2-2 REREE

BEBHE 0y ks mE LT, £, KT s
BIRENKEL, AFLRTW CaCl, *FFERRIML
7KRBETHAH. RIEGH 15 mm ARE O BEEN T 7
DEFERETTSL (O) &, EXZF L r— 45—t
(10" ?mmHg) THFR L 22 HR$THE (VD) o 2L
L72. 60 min {2i&#%, 110°C T 10 min ¥4 L 7-D % RI
& RDI %##-~<72. ¥7- RI * RDI DBTCRERTIX, HE
I A R REERERANICBL, AHD Cl OfEbiTo 7.
KE# o CaCl, DEE X 0.5,1.0,2.0,6.0 B XU
10.0wt% &EZ7:. BiEMHB X UETHEOMEILE
HFAMSE ¢ EPMA (Electron Probe MicroAnalyzer) iZ
L AHRER T o7

3. R B # R
3-1 HFESKD RDI CRITTRBEAPD CaCl, BED

=%

Ol L VI BiEDE, L TELBEESD RDIICK
ITTREERD CaCly g (wt%) OEE % Fig. 1 IZR
7.

BekEg A, B, C, D ORIERI® RDI DBk Z h Fh R
GAHLOD, EHMLEEH%RL, CaCl, BEFE %
AHizoh T RDIFKRT 27/ L, ETHLEiRmEs

0 2 4 6 8 10
CaCly (wt°h)

OI: Ordinary immersion VI: Immersion in vacuo
Fig. 1. Effect of CaCl, concentration in immersing
solution on RDI of sinters.
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‘OI: Ordinary immersion VI: Immersion in vacuo
Fig. 2. Effect of CaCl, concentration in immers-
ing solution on R (%) at 550°C reduction of sinters.
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OI: Ordinary immersion VI: Immersion in vacuo

Fig. 3. Relation between RDI and reduction (%) in
RDI test of immersed sinter.
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OI: Ordinary immersion VI: Immersion in vacuo
Fig. 4. Effect of CaCl, concentration in immers-
ing solution on RI of sinters.
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DBXE 80% LSBT S MBS PICFDT $5%
DTWVAIERZRLTWA., F72900°C DBAIE, *#
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Fig. 5. Cl weight entrapped by AgNOj; solution
from exhaust gas in RDI and RI test.
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)
: . . : ( 100gm
(I): As immerse (II): After 550°C reduction (III): After 900°C reduction
a): SEM b): COMPO ¢): CaK, d): CIK, e): FeK, ~

Photo. 1. Typical structure of sinter of as immerse, after 550°C and 900°C reduction by EPMA
(10 wt% CaCl, solution, sinter C).
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(1)

Sinter A

Sinter B

I ()

(): As immerse (II): After 550°C reduction (III): After 900°C reduction
H: Hematite M: Magnetite CF: Calcium ferrite W : Wistite

Photo. 2. Optical microstructure of immersed sinter A, B after 550°C, 900°C reduction (6 wt%-CaCl, soln.).

RiE - ZREBIXURBTEOBEEEP D CaCl, D1t
EREBIBEEIC LI oTEDLS VI EBBO SN,
bbb, TOMERFE LU THERESECE 1I0wt%
CaCl, KBEWICRE L, %R L7 %, RDIB XU RI
REBOFILALE =515 EPMA IZ X 8% +h
Zh Photo. 1 (I, 0, M) i2"d. ¥k a) H-KkET
% (SEM), b) 3#Eifg (COMPO), c),d), e) it Zh
ZFh4FEX#E (CaK,, CIK,, FeK,) Th 5. #h b0
HEAH S, CaCly X848, RDIZERB X O RI RERTA,
SALPEEENCHTHE, L TR TwADI ko & el
HHNAH. £ LT CaCl, DfFEIREEE, ke RDI

a): None immersed b): Immersed
H: Hematite M: Magnetite
CF: Calcium ferrite C: Crack
Photo. 3. Optical microstructure of

immersed sinter B after 550°C reduc-

100ﬂm

| b——  ion (6 wt% CaCl, soln).

HEEZTIIZIZF L TH B A%, RI KB Tix, CaCly
BERICEELNELTYWA, ThiZ—FEABARL -
CaCly, #EGHOZEFTHEEBLI-DDTHS.

3-4-2 SRITHITE DBEAESL O N7 T S AL

REF L UTBEHES A, B % 6.0wt% CaCl, KiE#
CBREL, ZREELBITHODN L, 550°C 1h
£ 900°C 3hBILLZb D% F#NEh Photo. 2 (1),
2 (1), 2 () =R, RITH B X O 550°C BITHME T,
HEHSRA~Ys 4 b (H), RIKBERGE~7 554
(M), BKERFRAINVS L7251+ (CF), B
BESEFRILDEVEZ 55 7 CTH B, BICH ORI
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& CaCly, KB~ DRBEBICLHIMBOLILB LY
Z v 7RO LN, 550°C BITOMME T, BEREL
ABELBIIRTOEITHE-HTLL, KBTLOATS
ARRANT T LT 2T MHFROOENSE, $/27 Ty
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BIEDANIIAL PRANTITAT T4 MZT T v
HERD Sz,

900°C T&IT L -k <, HafTii&Eek (Fe),
:@%ﬁuvxy4b(w)$ﬁ%ﬁumﬂf@é

BTEZHFOREDIS PR I A NVICHEITLTEY,
759 733 ALED SR,

BERESL B IO W T, %0C1h£ﬁttihﬁ®%®
& 6.0wt%CaCly, KIBBRICBREBELALBEILELAZHOD
K% Z N Z N Photo. 3a), b) IZ/RY. REBENPDLD
BRELZDDOERLY, A< ¥ A MBS ILER YT %
ZAPC—RBRIGEILS N, FRICY 5 v 7 eI
LAY, MegsaifkEz R L T\,
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4-1 BEREED RDICRIZT CaCl, KIBHPBREAD
-

Fig. 1, Fig. 2 £V, CaCl, KARBE ED OIS
IZoNC, RDI XU 550°C TOBTEMSET LT
5. $7-Fig. 3ITRENB LI, BILERMEVE &,
?&b%%ﬁﬁLﬁLK<wa§mRméﬁ<&%
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Photo. 1 IZ/R$ &£ 912, BEESLD CaCly KBEWH ~
DFIFE, BEREBRICLOT, BEEIOMEEC CaCl,
PMH - fIEEEAH. £ LT Photo. 1 (II) WCRE N
B X512, 550°C #TLHk CaCly (R IUHI O & IREE %
HIFELTBY, ZRPER L BITH R & OEMOLGTIT,
BILOMBIT*ESEDL—RE 2B, Z LT, Photo. 2(11)
D 550°C B lcaohbXIBRrTy 7DREEL
1R TR A VOB SR B0, RDIFET
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LT, BLBEFCERL L Ty v EROETAH
PEE® ZEMEZONS. PEEEE (VD) 45, BFERE
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g;ﬂ
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qucwb%§ﬁ6ﬂm%ifuitkt£bet
ERLFOBREI LD EbFEP KT BT,
900°C ZEILD A1 550°C DPEH L B4 Y, CaCl, @
BAR B OBRTHETEHEL 20X ZERERL
TW5h.,

FHEY XRSERIC R & CaCl, 2IRA L, N, R
DEERDOREITCIZ KT CaCly, BRI HE LT B
FDFER, 550°C DK TiE, CaCl, ﬁMu,%ﬁ@
EITIC T T HENITE A LE L, —F 900°C Tid,
BILOETIIHF L TEHELWHELRT BTV D,

O EBREMFIARHEICBITS CO FABT &I
B25b00, TOKREERT AL, KRERTO
CaCl, DERFLHNEE~DAFHE DS, 550°C TR & H A D
BfMEHES 0BT EET &, —7 900°C Tk
CaClp (Rl 5l : 774°C) DRAMNBFRORD L BEIC X 5
EREDOEAL AL L BICH X L DEMEZEZ, Fh
EBILOETICNT S CaCl, DFHRD 12X o>T, TO
BRSSO RIDHERFF S n-bn s E1ons. T2
CaCl, DEBNIOW T, IS BERF > v
DELZDZFEEPTOZ DO Z EBEOICHFEL T
5. LHLEKEBRTO CaCl, DEITLICH 1T 2588
HMTHy, SOHUCHEHLREA*ETHLLEEZS.

PlE, BiabBEkEsk % CaCly, KA ICRE, LiRs¢
52 & T RIFBHEIEICHEELZAS RDI 2KTF 54,
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5 7 WLBE & 4T O 72 BERE G5 O BRIF ~ O A R 13 KB 3K % RS
HoAtZ Lith ), 20 BI+5EETRETH 5.

St ~a s v OREEEL SFEM R 2 O B
5, CaCly DA ~a 7 Aty 2 oo KSR~ o
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5. #& B

B S BERS 1 % IR T, CaCl, IBEDRL 5 KBHH IS
BEL, 20ORBEFEL ZOBOEESRTHILTE &
PETHICEDX ) REE* S22 59 HTT

DT zofEReEHT 5.

1) B®EOBRELBEDYEE, CaCly KIEHHEEIED
SND LR SERESD RIGETHET ¢ 525, RDIZE
T 2R, B E CaCl, KBEHEHRICHIZERE
T 57207, WETHEEE RIBCH LSS5,
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