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Constitutional Evaluation of High Al,O, Sinter by EPMA Sweeping Area Analysis

Zhiquan WANG, Kuniyoshi 1sin, Yasushi SasaKl, Takeshi TSUTSUMI,
Kenichi HiGucH! and Youzou HOSOTANI

Synopsis : To investigate the role of Al,O; in iron ore sinters, constitutional analysis of high Al,O, and low Al,O, contained iron ore sinters was carried

out by applying EPMA random sampling method. Measured compositions were mainly located around the two tie lines of
Ca0- 8i0,~Ca0 - 3(Fe, Al),0, and 2Ca0 - Si0,~(Fe, Al),0;. It was found that Al,0, had a tendency to concentrate in calcium ferrite, especial-
ly in that of composition of Fe,0, from 40% to 60%. MgO content in sinter ore decreased with SiO,, but CaO content increased with SiO,.

This reverse tendency suggests that the rolc of CaO and MgO in iron ore sinters can be different.

Key words: iron ore sinters; calcium ferrite; electron probe microanalyses; alumina.

1. ZUBIC

BUESRSLA OMRE AL & BRI 2 MEMO 228, 7L 3
FTEHEORHOHLABEAFERIZ S HOWE 3 220K
VIZHEDDODOH B, TILIFTEHEEORIMZIAE G, FIZH
BRI ZIAA RO KIZONT, SIFIRESARLEIZK D
EnvbhTnd, 2R FIC, BRSSO EICARER T4
KETBA57OWERTLIFORICE > TEHELTITS
RHEEZLNTVE 'Y, UL, BESER 7T+ 2
GIERICHRMT, »ORERMERLEZZ b, T
IFTHBEEFLPIZ BN TED LD AEE A IZALTVWBED
h F O EFEREIEI S 2 5> Ty,

BEAS S A B B iz~~~ 2 4 b (w2324 })
M, Ao a5 4 MA, 25 7HO =2D12KH
TX 5, BRSSO SEREIZIE, BRSO AR
EHCGE, HRECEIREA I <HEMT I EABETH
5, RICEEIT30~50% % ivdL5bhdHLy 7L
7 x 74 FIBESHPOEEED DO TH D, BRSO M
BADHENKRE N, TORD, ILPvL7x254 MHE
DFBIZDNWT, ZLDOIEPTDOIhTE 2,

Edstrom 5 ¥ {% CaO-2Fe,0,, Phillips & ¢ i 4CaO-FeO-
8Fe,0;, Burdese &7 iZ, 4CaO-FeO-9Fe,0,, Holmquist 5 ¥
(£ 3Ca0-FeO-TFe,0, & £ LM L T 5%, 1960 F-RIZ A
D, Hancart 59 2k D WD T, HEEGEHOH LT W 4

7274 FMHIZCa0 L Fe,0, 7213 5 55D Tk, ALO,
RSO, EHFTENTHLELRILAMTHEZ LA
MZE N, WO BTN OIS T LT 254 N EVE
fki% 5Ca0-3A1,0;- 7Fe,0,-28i0, & 5Ca0-0.5A1,0,- 9Fe,0, -
2Si0,[AIDHEARTH 5 WS L, ZRNRINLE Y LT <
74 FOWHRIBAITDbI B &Ik -7,

e AR5 13, EPMAST L 22553, Mefssirh oo L
YU ALT 2T 4 DO CaO-2Fe,04(2 ALO, KL % 2
CHET%EBLTHBEEDEMEL TS,

B o BRSO ALY Y AT 254 b iECao-
ALO, 2Fe,0, FEEDBIERE P L HIZE > TnB EEZ, =
TAINL T LT 274 PEKERL, BREFLAEKEREL»S,
ANT T LT T4 MECaOMBKICTHE 2 FOBEEKRT S
D, 1300°CTHRLEZHNLL YL T2 T4 bidCao-
xALO;- (3—x)Fe,0; (x=1.19~2.56 DHEH) #IZHi-> T B &
Fi3E L T %, Dawson & 2 13 CaO-2Fe,0,-Ca0 - 3Si0, #
2% T, Hsieh 'V I3 Fe,0,-2Ca0-SiO, % 1=, Hamil-
ton 5 '¥ 1 CaO- 3Fe,0,~3Ca0 - 4Si0, # 12Uy - 7= [HVA 1k T
HBHLL, LH2E N5 D Aenigmatite 7L — 7 O FLHH
T B DR EIT-> TS, WITRANLL Y LT <
7 4 SFCA %} Aenigmatite 27 )L — 7" D iMrkH & BEE L T
BHEIIFNT, DaCosta Ik > TEHE TS, HE
519 IHIKEBEERKIEO A NS D 45T x4 P DOREE
REL BT OWTHANFER, Iy vaT7294

K 1043 A 26 HAZ [ TR 1047 H 14 H 32 (Received on Mar. 26, 1998; Accepted on July 14, 1998)
* LU A2 AFBREAE (Graduate student, Hokkaido University, Kita 13-jo Nishi 8-chome Kita-ku Sapporo 060-8628)
* 2 JEAEE KRR T 22F} (Graduate School of Engineering, Hokkaido University)
%3 BT HABEE (W) 7'a & ZFEHFAEAT (Process Technology Research Laboratories, Nippon Steel Corp.)

639 N



I 690

$% & $/ Vol. 84 (1998) No. 10

b DHLE 1E CaO- Si0,-Ca0 - 3(Fe, Al),O, %% i & % & W&
LTWwb, ZOKHIC, BRESLOTZRIMTH LS AN
AT x254 FPOMKEDEDIZONT X AMEHEIZLD R
KD, BT O RFESHIEAND T L I F O L IR
25> Ty,

BEE 1O SEPHER B B S BEAS SE0 VE Rl FE D —D &
LCFDOEEENFFH XN TS A, B~ o
B I 7 Ofice b TR —TH 0, BEEAET
LZHBABETS I AW TH 5728, FEBRESOM
A BEICERNT 2 HFHEEHET L Tk,

EPMA THEESLOME # EEBILT 2BE, KEEREED
9D S HAEE RO AN A D, RO FEN L 1ER

RS NIZWIBAY S S TR ROME R

U MR & AT 2 BAI013, RS20 s
BOIEENGEE L 2D U TEEIRFEL ShI3BEH»H
5, IhEH#ET S —D0F kL L TEERER TN &
%, AR TlE, BRI o255, B7 LT
FAESEA LRGN RER SR IEEEHL, 7T
I EAHBROEIHE S FEEIIMEBOEII DOV TRET &
T- 72

2. ERRUSINTE

21 gEIEE

AEEBRIZHO K7L I FRESIE L &7 L I RIS
RERFTHEIR L 728 DT, Z O EMBR R OFM %
Table 11Z/8F . Zd5, ALO,M T OFEBIZIZ—HBEAEE 4 H
Y A

22 SHEBOER

RBHFERS S S X TIRIED K E D 15~20 mm DHE
TEBEOCH L, BB TI R UBBICTH DAL, #1000~
#1500D T X ) — I TIHRMIE L 205, ¥4 T7EVF
N—=ZF (137vy) ZHOTHIEL GRERAER L 72,
FeFBAMSE CHMEBIS L %, RIEWICEZASE L, EPMAE
BlZf L 7=,

7L 3 s & ST I HIESES ORI ZhEFh
4fEfER L, Fe, AL, Si ,Ca, Mg, O IZDWTTTEMMT 41T -
7258, AfEOGK OB THILEDO FIIWIZERZE 10% LLAT
—3 L 7,
2.3 SMMAFE

Fe, Al, Si, Ca, Mg ¥ L UFO D& E B D 72 8 DA HEEK
BhE LT3, BEICEER S T 5 Fe,0,, ALO,, SiO,,
CaWO,, MgO, Fe,0, D L5 Eh ik & FHu /-,

B0 P EERESUR & O RFNGUR 2 & Rt X aRoa R 4 )
FEL, ZAFRIZK AL AL, MXEE &Kk, #8ETT
FZORYE (ZTERERE2RDKNT, FPREICBRE)
RS2, AWM HEZILTFO - 2TH 5,

a) MERESEBAOMR A AND 0, Bk (~v 2 A

Table 1. Chemical composition of sinter ores with high
and low alumina contents.

Sinter] T.Fe| FeO| CaO| SiO,| AlLO;] MgO| C/S
Low Al,04 56.7 7.18 105 5.62 1.51 1.25 1.87
High Al,O, 56.1 7.04 104| 543 289 1.05 1.91

M, 93284 N), AL o LT T4, HEEZS
& 0 BV 25 SRR R U TR M & 47 - 72,

b) BEREILOME AR N, K7L I BRI & T
U X FBEEIEOMR D ER AR L 22T 572010, BIER
B AEIT > 72,

b) DIFE, BREILIIAY - ThHy, LHEEOYUME S
50T, PHEOREME2ED S50, EBHHTIH L E
i, TEBZRFEVERE, ZROMRBHIN L THd 25 2
EHEBETH D, sl Kimad —EBRTIET X v ¥ 21250
L, ZOBREIIDOVWTZAFRIZ KD ERE M &1T - 7,
AT IR B e b K51, F7-, MMM
TiAlEOERMEARONB K, BFTu—TDIF
ELTIlumABIRL 7=, TS5 LCRElET — 238
MO AEETEO TR AN LIIEEATE TS, MEE
JE1215kV T, Fe, Al, S$i,Ca, Mg, OD 6 Iz 2Tl L
72

2efE I, AR, XU Eho 2&0ESOH
ET = 2%, WIRERESR O TEEAFHES EREE 2R
DTEGIZHETE, ThERM LA, FEmLTIE
BT — AIIDWTEREGEHEAD 10025% LIS D 7 — #2136/
W7 — & TidmnE L TRW ., BETIRE L Fe,0,(=F),
Si0,(=S), CaO(=C), MgO(=M), ALOy(=A) {Z#iff i),
B LT RS E ERREICIHRE L, ki, EPMA ST
TIEF? L F" DIXFIMNTE LN/ 8, Fe,0,& L TERE
L7,

3. XRERRUEE

3-1 EPMA IZ& 3 £ESMAH EZD#HRE
BEFROBHA, IR L 7 s FEUEROR 2 v 72 o
THEME A RS SRR T DRIEPIRELSITADZ N E S »
R Th b, 2T TERAXTIZ, TEBFITEL DAL
fEBIZHIT L, ZDVFEHEMLEA L BT 22 E D
M CTEPMAGHOME AW L7z, 22 CTx9, HERM
B % 10~500 um OB TEAL X ¢ THIE L, EPMAG D
FITHER & BERSSEDAL P A ATE D F A A L 72, Table 2
S E R & 200 um LU FIZ U, BlE 4 1000 552 HEL-
FHIBADOKETH B, [AFEDL SLFHHHEEL EPMA 53 HHE
BIEIF LT3, §4&b5, EPMAZEGITIZK 55
HrAS SR SRS SR O PR A R L T L RAETZ &
MNTE, KREBRTHWZEPMA GBI L L EDTH S
EEZLN, PEDOERIL, BIERBK100um T, 1000



Table 2. Chemical composition of sinter ores analyzed by
chemical analysis and EPMA method.

Al,O; | CaO | SiO; | MgO | FeO | T.Fe

Low Al,0,| Chemical 1.51 105 5.62 1.25 7.18 56.7
Sinter EPMA 1.49 10.8 6.15 1.09 55.3
High Al,0,| Chemical 2.89 10.4 5.43 1.05 7.04 56.1
Sinter EPMA 3.10 10.4 5.4 0.38 56.4
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Fig. 1. Constitution distribution of sinter ores with high
and low contents classified by Fe,O, content.
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Fig. 2. Distribution of slag, calcium ferrite and hematite in
sinter ores with high and low alumina contents
classified by Fe,O, content.
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Fig. 3. Variation of Al,O, as a function of Fe,O, content.
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Fig. 4. Variation of CaO as a function of Fe,O, content.
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CaO(C) & SiOx(S) Bair D ¥RFE /i Al % Fig. 4 & Fig. 5 158

-9, CaO & SiO, I3 KMl a2 /R L Tk D, X7 &L

THEHL DI LDbr b, CaOlI KT L I FHEGghE
7L IR S TR ERET RV, SIO KT
L3 F BN, BT I RSO CP HTET
KL BT, F22AKT L I PRSIV T, Sio, iR
BEDBIEFIZEOMR A H D, K (Si0,) B —E8E k- T
WHIZEERLTND,

Ca0/Si0,(C/S) & Fe,0, DBATR % Fig. 6 12783, ‘CF &
TIIRELGEDOHMZ XD, ZOHDCSHKEL LD,
ZOBMEIAEE 7L I FBREHEOHBKREL LT
%, CaO & SiO, Z N F N BT HRAUIIK 7 L I F BEAE 8L
EBTIFIEEHORBT, ZONMICKRELERIIRS
Ny, CSEETR S Z &2 & ) iid DMz EDH
"B, Thbb, BT IFTBEID CF 13 Fe,0, 7 D1
MU D HMHEIENIZ Ca0 % £ < [HE L, Si0, 214 7 Lk
12235,

CaO & [6] U 2fli DFG A F ¥ 15 T & % MgO D R IE o3 Al
% Fig. 7 12/¢ . MgOIE 7L 3 FHEESE, &7 3 78
WEghE & CP 2B FHEL T BIEH, FHIE7 L I+
BERSPE CTIIBRILSHIZ B < BN T D, FIHERY» 6 5
%L, BMODUEMRET, K70 I FBERSHETIITE
(Fe,05,Mg0)=(48,50) & (96,0) % 8§ Sk LI/ L Tw 3,
72, @7V I FBERESETIRIEIT(45,50) & (93,0) % 55 S5
FiZhf L Twad, Zhid| MgO IOk A MgO - Fe,0,



1 T \{ T T T

1
- O Low Alv\é)a Sinter
A\

MgO(mol %)

0 0 100
Fe203(mol %)
1 I 1 AT T i | 1
& @ High Al:O: Sinter
E 40f Y i
@ \
= r N .
. “
20 . o ‘* .
o® x N
— L) .’ -
3 'ﬂ: '3 |
% 50 100
Fe203(mol %)

Fig. 7. Variation of MgO as a function of Fe,O, content.
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Fig. 12. Chemical composition of sinter ores in phase diagram of (CaO+MgO)-Si0,~(Fe,0,+ Al,0,) classified by MgO content.
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