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Binder for Cold Bonded Pellets Made from Reformed LD Slag

Minoru SASABE

Synopsis :

Slag from LD converter and alumina-sludge from extrusion process of aluminium construction materials
have been mixed each other and then melted in MgO crucible in order to reform the slag.

The hydration hardening is observed in this reformed slag. The maximum crushing strength of the re-
formed slag after hydration is found in the composition of 38.5 wt%,CaO-12.8 wt%MgO-9.5 wt%SiO,-
20.0 wt% Al,0;-12.2 wt%Fe,0,-7.0 wt%MnO. It is estimated by X-ray diffraction analysis of the re-
formed slags before and after hydration that the hardening is caused by the formation of some crystallized
materials from amorphous oxide with composition of probably CaO-MgO-Al,O;-8i0O, which is contained
in the reformed slag.

Cold bonded pellets have been made of iron ore using the reformed slag as binder. Crushing strength
of the pellet is above 120 kgf/P. The binder made from the reformed slag doesn’t affect swelling and re-

duction rate of the pellets.

1. #&

1970 FERE¥, AFOBMEESIERM 1E Lt ¥ &
TrXoieot. chicddbinwA5 7OREELHER
L, #oMBAENKE BB E ok, ZDORDHAT
7 OEHFIARIT > 1o ORI A TTHh, BF A7
7i33E 100% FIRAT5Z EAFREE Ie>T v BV,
—7, BF A5 7OBRHFIH b HEBRICHR S hichs,
FOMBEIPEETIOREC LV ERITAHZ L, 7
) -5 4 ADFEILDOI-dORMic HENRBREVC
LicEhh, BlFvs v R kBCFIHTEAHE
BERRHE IR T,

AR, M, BEFEXS SV ERBH LT LTKER
CHIATABEE B AT /B 7 ) —5 1 &%,
Chd FEERENTHHT LI =y LBHEETE
THEHIXhA 713325, RTHHIL, HETES
MEIHERALIEXEMELT, BELL O
FRECENT, BREFA7 7R LT VI F A
5, CREMLUAHBRETS L, KEROD D b ORH
BTE3ZEvREMLE. 22T, CoOREIRIERF
A5 7 (UTHREAZ 7EE D) »5 &EADO=2 - F
BV F2L, hOBESRIE LTRHTE 228 5 0%
L.

BEFEAS 7% 20 ¥, HHVEHBEL T2 v ML

il

LTHBELL 5 &3 588, RV OnFET
5. FEFHSIE, BEFE AT 7 OKE#RICOWTIHEL, &
anﬁ¢@Cﬂ}$@,%m}ﬁobbbpuﬂhO
Fe, O, /¢ & O KM EH KRG X T2 THEY R
XFDH LR, WELTWABY, FLAESE, RFEA

S5 7 O RBALFELIC OV TR AT 2T\ %Y. #RiF A
S5 PR OME AR L KR A RS & v 5 R
i3, AL IZERAS I¥EP A rEAKAL L
LI T HEY 2, BHORISEFAS 7/IChR
ENVBOBEFEAS I8 LUHELy Loy akTEMTAS
&Y R ErBEIR TS,

BEHoa - FAY F2r, FBETABIE TR,
BEAFCHEALLS Y P2y P AV WO OB
720 ~9 BN 5 SRIEAFILTAMEY, ENDHD
2, EBIFE AT I AR L TAMRRII RS bgw.

B AS Za— A FAEY FSL,y, PORAEFIE LT
FIATEDLETHE, AT VEEEINLHSHEURLT
%X ¥, AFIREBREINIAKN7 I 527 A2ELT
FIHTEL L WO FISEAHAHRE, DAY A 24T
BIREIRD EVD, FEROEF AT 7 ORBIP~DY 1
s VERICEFREERM RO L5, ,

AR, WEA T 7 PKERERSREYETLHCD
O, FIVa—AFRYFRVU, P ETHRDORE
&Y RBT L, ERIhIca -V PRV F1,

pEFn 60 4£ 3 A 8 B (Received Mar. 8, 1985)
* k2% T (Chiba Institute of Technology, 2-17-1 Tsudanuma Narashino 275)

— 70 —



BIEAS /Y BB LIz - AL FEY PRV, PHAEEHN 1781

Table 1. Compositions of LD slags and alumina-sludge (wt%).

LD Slags CaO MgO SiO; Al, Oy T.Fe Fe, O3 FeO MnO P,0s S
Slag A 42.6 7.4 12.6 1.7 18.9 5.6 17.9 10.5 2.68 0.036
Slag B 38.2 13.4 11.7 1.7 17.0 4.5 18.6 7.2 3.70 0.045
SiO, Na,O Fe, 0, MgO CaO NiO Al; 04
Dried alumina-sludge 0.26 2.0 0.025 0.034 0.005 0.008 BL.

FOBRTWREAE TSI LEEME LTV 5.
2. R B A &K

2-1 MRRS5T DMBDRE ,

RN O/IBEFAS %2 a -2 7y vy —TCHERE
5mm R HREL, 120°C o \RE C+HoBRKREE
Lic7A3IidrAZ, CLERAL, 2BOREEBREEHD
MgO 5 = v 7D 7 — 7 CHFET 5. BREE,
#1700°C th%. BRLLARR, BRO&HCHT
TRE ¥, SHRE LRSS kb ThH R
L, 4pm (325 2, v.) DHEBVEHEMB/LICLOY
ARERHE L7

HEMBETHAIEFAS /B LIUEBET LI AT, O
DY Table 1 i3, REooWi, HEEEGE X
WIRE SR gt o7 EDTA BERIC X ok,

ZOBEMENELT — 7 TEBOBRT A B 2 b Ry
MR XRs 28 0THhLVy. 2o, ARV IERC
FAHLCRABREITOBECR, RE-Hr AP TR
BEL, 7Trirs28¥AVRIETWCERBSOFEF
TH 1450°C wTHEM L TEL-R-EAV. BRK
OEBESIIAETHD. TAIFEDOEILLDT A I F
DERAXTEBHLEFTBIB LT B, FHEMY
2 [EIfTV B DIEOREER K L F—#BD 2 5 7 TN
THT, SEBUEOEME,LRAKE LTHW. B
L=RBHI KPR BEAT S, HHVRBROSR AT
THRE . BEBROABNOLE R, RELFAETH
5.

BRBRLCAH 5g #NE Bmm oy 5 ABOENRA
CANRT, ZhiekxE40BE&THRML, &V
T 2min HRHELIHE, FEORHETTEEI 5.
Ticbhbh, K/ AV b HEEASA—-2—RKLT — A
KRBT T O

BAEE, BOAXEST2 7 vy HROKLU AR
oML, EMETHELAT7TEY Fhy 2 —THH
LC, BER 13mmg¢, &I 1l mm o—@EMRABHEO
27 vy, bRABIETE. —oDHBEMOWT 10 F
DErTLvy, FERBYAB L. EXVE X, BRCHE
Dirlchic b DRG] #& T TRHEY RO,

2.2 a—-LKHEY EXVy POSEEERER
MEDOHETRE LRAROMER Y OHEA T 7'k
BARIET 2 —AFEY FRY, P RERLE. AW
7og Rk, MBR, r—7 03—, =9y v b=a—3V%
4.5:2.5:3.0 CRALLDTC, ZOEAEHONLER
Bz 3000cm?/g CHDH. ZOEAE, ERLEAFET
Efofed AV, BAFIE L THCHER T 7 DL
iz —44pm ThHhH.

¥TRY, REAEA/SERRAL K/HEHES T,
FELAGY AT oo, R 15mm, FZ 15mm o
27 vy, FEREDTHRRET . 27V, b3, 775
Ay — VHTEREME LR EE&BIC Ah, 0.76kgf/
cm? O—BIFE % Smin iz TR L. RBEED »
T Uy PRTCRERLBET, 40°C oEREPIC
HRELEE IR

2— L FEVFRVy M2, SALFBAFORTTDE
B 17% 4T 5K TEBLTCEFTESLS T 1513
mm D PDICHE L. ADE 17% 3, “hilbkKk%
W5 L RBNMBMLEL TR vy b ETHENTE
+, THAEUTTH 5 EERTEROILHDIHFE L AL
2Ly b ETDHIENTERTDIE, HARBITHR
FONETHAH. BEFHFIIE T vy rOBALAKRT
BB, ZDa— A FEY F2v, MIBEE, —RERE
HAExds L0 JIS M 8711 HEMLETRR Theb
B, 2m OFINHEX 10mm Qg R 4 BEIET I
BT EOMERY BEE CTRIE L.
2.3 O—LEHEYEXRVy PORTEBICRIEIT

HEEROESR

~Vv, FOBRTED LETEER IUETER
R LIETRERoFEYMb 0, JIS M 8713 i
ML -BTRBRYT oM. 5L, JIS TRRIGEDON
Bf% 30mmg¢ & LT3, AR T 42mmg OB
Dx AT, HFADREREN JIS L—&KT 5 X
Srelic. S NEREXERT DOV, FDORM
FBEORIEL, <77 4 VHEBERC IOk, KO
B, EEFIERBWTRKEFGRDATIESKNVv .y FT
DOWTHBELRABRL T2

— 7 —



1782 ® L M

g 71 & (1985) #1555

Table 2. Compositions of reformed slags (wt%).

Sample No. Ca0O MgO SiO, AL, O, T.Fe Fe,Os FeO MnO P,0; S
SA-1 4.6 14.8 11.0 1.5 18.6 3.7 18.8 7.6 2.6 tr
SB4 37.1 13.1 10.8 4.4 16.3 4.4 17.9 6.9 3.5 tr
SA-2 411 12.8 10.0 6.4 15.4 3.9 16.1 7.1 2.7 tr
SB-2 36. 3 12,6 10. 4 7.1 16.9 4.4 17.3 6.7 3.5 tr
SA-3 39.5 12.6 8.5 9.4 14.7 4.1 14.1 9.8 3.7 tr
SB3 35,0 12.3 9.9 9.6 15.2 2.8 18.1 6.5 3.4 tr
SA-4 37.3 1.5 8.3 1.4 15. 1 3.6 15.9 7.7 2.9 tr

Ca0+Mg0+5i02+ MNO
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Fig. 1. Chemical compositions of reformed slags.

Ca0+ MgO « Si02 +MNO

Fig. 2. Iso-crushing strength lines (kgf/cm?) of
reformed slags cured in 3 days after hydration.
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Fig. 3. Effects of curing temperature as well as
water-cement ratio on crushing strength of re-
formed slag after hydration.
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Fig. 4. Relationship between crushing strength of
cold bonded tablets and contents of binder.
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Fig. 5. Relationship between crushing strength of
cold bonded pellets and contents of binder.
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Fig. 6. Comparison of reduction rate between
pellets with and without binder.
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Table 3. Size distribution of syntetic slags used
to paste test.
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