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Mineralogical Study of LD Converter Slags
Hideaki Surro, Yumiko HAvasHIDA, and Yoshikazu TARAHASHI
Synopsis:

Mineralogical study of LD converter slags was carried out by means of microscopic, EPMA and X-
ray examinations and three crystalline phases, namely (i) dicalcium silicate (ii) dicalcium ferrite (iii)
spinel phase or ‘FeQ’ solid solution were identified. Phosphorus was found to exist only in the solid
solution of 2Ca0-Si0,. The rapidly and slowly cooled synthetic slags of CaO-Si0,-FeO, system con-
taining 5wt2 P,O; were also studied by the same method. The slag compositions with different
primary phase area chosen in order to obseve the phosphorus-enriched phase. The results of the CaO-
Si0,-Fe,O, system indicate that silico-carnotite [5CaO-8i0O,-P,O;] was formed and it changed to the
fluorapatite [CagF (PO,);]1 when 5 wt9 of CaF, was added. On the other hand, in the system CaO-

SiO,—FeD’, silico-carnotite was formed only in the Ca,SiO, primary phase area.
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PE&k t W7z b §y 300 kg FA T LHEPHRX T OHLF
FolzessE2, WEAETE AR, BEMAL LTEHM,
BRAEAE, & 2 L B ER 2 ofhic KIS BRI 2
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Table 1. Chemical composition of converter slag.

No. 1 and No. 2 denote rapidly and slowly

cooled slag, respectively after sampling by spoon.

(wt2p)
] FeO | Fe,0, | CaO | sio, | MnO f P,0;, | MeO l ALO, s M.Fe ’ F
No. 1 | 12.78 12.48 | 46.7 16.2 : 5.5 i 2.42 2.60 0.74 0.08 .11 0.50
No. 2 15.11 7.19 | 48.5 16.9 i 6.1 | 2.60 2.89 1.08 0.03 1.19 0.68
Table 2. Chemical composition of synthetic
slag.
CaO-8i0,-Fe;, 0Oy system (wtds)

CaO | SiO, | Fe,0p | PO, | CaF,
I-p 2.7 — 70.3 5.0
2-p 23.4 5.0 66.6 5.0 —
5-p 28.5 | 12.4 | 54.2 5.0
5pF | 27.1 | 11.8 | 51.5 4.7 | 5.0
6-p 26.6 | 25.7 | 42.8 5.0 —
6-pF 25.3 24 4 40.7 4.7 5.0
7-p 38.0 | 33.2 | 23.8 5.0 —

N Ca0-Si0,-FeO system (wt2p)

CaO Si0, FeO P,O CaF,
ti-p | 1990 | — | 76.0 | 5.0 | — “i§..~\
12-p | 14.7 | 20.9 | 59.4 5.0 - \§
13-p | 19.0 | 30.4 | 45.6 5.0 — ‘Q
14-p 20.9 39.0 35.2 5.0 012
15-p 32.8 42.3 20.0 5.0 —
16-p 17.1 6.2 71.7 5.0

Ca0 WT % 11 FeO’
Faffi L AT — ik DIERA S 5% kD UEREZ Fig. 1. Phase diagram of CaO-SiO,-Fe,O; system

R TCE TN F 52 F0HRALFOLEREYE L 4
7 QR THE LIS Lictigilll (No. 2) 2xhth
Auvi. = b{bEfaka Table 1 7R3
BriFEER D POs IREEVE 2.42~2.60% TH DD, &
WMV iz aaEaiht CaO-8Si0,-Fe,03 3 THE
F Ot CaO-5i0,-Fe’ 3 LHROYGHD Rx %Mz IR
REM® » BEC L NIT 5% P,O; % Cag(PO,), DI
THRMUTER L. ToflikE Table 2 iz, BAX
MAAE Fig. 1-(1), (1) oRKEER Ricidd. 7272 L,
Table 275 % 7- wt% OEIEARSEEHTFT. HiHO
AEMERIE T E BOMRAEXRESR T HOERE LT
I Lt B4 s 231 ANBhAE L 50~100°C
TEAPTER L. ok, HSHCas i
#9 60°C/1h) L7z, #%HOFEHESIIME S DiF % B
WT TN T URIR P CE R ERIT O, RRCAS T
S (59 60°C/Lh) LBt 2 MV, A4 5 0%
AWCER LR (£BREN20g) OBERFHOMRK
HHE LR EESRWERRTZENTES. Mgk
L 0BV ABHER (£EFEH15g) Clagkiamm
D FeO’ L ERBERREHRTTHREEMERE LTS

[ 1] and CaO-SiO,~-FeO system[ I ] show-
ing primary phase areas. 1. dicalcium
ferrite 2. monocalcium ferrite 5. dicalcium
silicate 6. hematite 7. pseudowollastonite
11. wustite 12, wistite 13. olivine 14,
wollastonite 15. pseudowollastonite 16,
dicalcium silicate.

fFL7-. TOREFRMTRMH D VILFES (§91000°C
POFMCIR D L) L7z Bk oMeks SiFe )
LT, 5 oFBEDEMIRINE S LA, 132 A 5%
BLTWA»2720T, FeO Biinc X 24T (LT A
EEBTII 2Rl L.

2.2 /5 &

2%, HmEFHET O W TEARMSS, EPMAFES IV
XHRETHIC X DMK DOREETTo7. EPM
A X HLEBHIHO-DIC > E DI AEBR T
WAV A 280, &y IR FEERR 2 7T,

Fe(Fe,05), CaO(CaSi0y), Si0,(CaSi0;), P(FeP),
MnO(Mn), AlO4(ALO;), MgO(MgO) kit F
(CaFs). FHARDEEEHSIT T, BFEHES, kb k
CIRINEEZ T/ Tic, RDBILEOBEE S —k b
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Rapidly cooled converter slag. A. dical-
cium silicate, B. dicalcium ferrite, C

Photo. 1.

spinel phase or ‘FeO’ solid solution H,
hole.

Photo. 2. Characteristic X-ray image (by EPMA)
of the typical rapidly cooled converter
slag.

PHEERO ERCiR R0 K, BOEE & o T ot
ED K, BOWMELZHETHZ LItV ERNN—E b
#sfedbi-.

3. BRBIUEE
31 &PRE
Photo. 1 iz @iz (No. 1) OBEBEFHEZ R

T2, RWERECEESRIUNC SHEBRTFEL T
W5 Z EBEIEER . BaeERE (No. 2)aamiEs

Table 3. Analytical result of slowly cooled
converter slag analysed by EPMA.

(wt%)
\\ A B | ¢
Total Fe ] 48.2
as FeO 0.8 8.0
as Fe, Oy 42.6 59.0
CaO 64.1 49.7 13.0
Si0, 27.7 2.0 0.2
Al,O, 0.1 2.5 (¢}
MgO 0.1 0.1 | 4.0
MnO 0.1 1.8 19.2
P,O; 4.6 0.2 0.2
Total 97.5 98.9 h 103.6

Table 4. Analytical result of rapidly cooled con-
verter slag analysed by EPMA.

(wt2g)
A B C
Total Fe 47.6
as FeO 1.7 18.6
as Fe,O, 46.3 47.4
Ca0Q 65.6 49,2 15.7
SiO, 30.6 1.0 0.2
Al Q4 0.1 3.1 0
MgO 0.1 0.2 4.3
MnO 0.1 0.7 12.6
P,O; 4.0 0.5 0.2
Total 102.2 101.0 99.0

Eh L M5 EREEER [A]l @ dicalcium silicate AfFIA
SLRE LT, HHESR [C] BEEI [A] Tow
TEMICE {FELCWiz. Photo. 2 it ZRFARIOE P
MA#Zic X 5 Fe, Si, Ca, Mn, P ORHEXE (K. &
ERT. RS, AWREOFRIC OWTRD Y EES
WrogE R4 Table 3 3 J ¢t Table 4 jz7%4%. Table
3, 41zRT EPMA S¥7 (A X b IE&ER0 faizdicalcium
silicate >[5 L7=. Table 3, 4 @ [B] o45¥r{flx
dicalcium ferrite MO HE /¢ — & b (58.7%Fe, 0,4, 41.3
%Ca0) & Higt 5 & 82T 555 monocalcium fer-
rite (74.09 Fe,O,, 26.09, Ca0) oFHHp/¢— 2 b &
BAELRoTwS. ZoFHEE ALO; kXU SiO;
BEFALTW 570 &E 2T, PHERD [B] Mz
dicalcium ferrite X [FJE L7z, UL, MMEBIEOEDEA
BRIZ2 W TS TIER WS, AR VHEE LTET
Ht 5 LABHEBOLETDILEIT (Cagse Mgeas
Mny e Feq0;)O Fe,Oy L7053, —F5, YL EPMA D
ATEE R, S FeO iz MgO & MnO 23EE L7 f#ifn
ZHELTVS. AHEER» D, WERO [C] 88
2 3 viEh FeO BiBHENMIALP Ty, 8
11%g 4% P,O; F ¢ dicalcium silicate M B LT W
52 EMBR LI DR, D 2T TLLELL
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Table 5, Comparison of the data of X-ray power measurements for converter slag and
standard minerals.

Concentrate Tail a-Fe Ca,Fe, Oy B-Ca,S8i0, a'-Ca,S510,
d (A) I d (A) I dAy | 1, | dA) | yn, | d(A) | 1 d(Ay | i
2.870 13 2.868 22 2.803 70 2.793 88
2.753 40 2.753 68 2.748 | 100 2.747 100
2.717 48 2.713 70 2.717 97
2.681 42 2.700 73 2.685 | 100 2.610 85 2.690 75
2.548 26 2.517 37*

2.372 20*
2.206 22 2.292 17%
2.160 22 2.183 64 2.189 66 2.186 50

2.063 17%
2.022 66 2.03 100
1.937 25 1.928 28 1.950 70
1.553 16 1.547 32%
1.492 14 1.43 20
1.166 18 1.17 30

* Spinel phase or ‘FeQ’ solid solution
2 i a'-CayS8i0, [Bredigite] % FhZhRE LTV 54, &
—— CONCENTRATE 7 i
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Fig. 2. X-ray diffraction diagram of the rapidly
cooled converter slag.

BHELTWisWZ EAHEA L. MgO i [C] fRiz#
495, Al,O; i1 dicalcium ferrite }ic % 3% A 2T
5 EMbolk.

ko & BN T 2 BRI CTHRS CIRIPEY Bk, R
ZIIE2Twad. K TERF L 100 mesh LITFiC
MR ERRGE L SRl L R o v T X R EHT &
Tlewv, ThbicgsEhsd PO; IBEIC DWW TR 21T
Diz. B ORS, RHrho POs BE: 2. 10wt
BRO 2.76wt% Thol. FBRERBOWEE, B
o POs REEIE 1.24 wtop 3L (F 2.80 wt9, THEE
FTREFBRIB O » D CoBG0aLHEDOX
BHREHFOFERE Fig. 2 X Table 5 2Rt
TR OV T LRRRER S cozeh
LB EBEARTisiodic, BEgpic dicalcium silicate
B oa-Fe L EHWRALEZDDLEBDbNRS.
silicate & U TRk 513 f-Ca,SiO,[Larnite] ¥ 7- i1

dicalcium

hFED X KB O Fo> 513 Table 5 35 X (fFig.
2ERTZEL o By pRpOFREREETH DR,
L2 L, GLassER?YT dicalcium silicate 1z P04 #5[F
BTHIEXD o'—p FREDIREI H»I D THEH
DL a'-CaSiO BERE TCHETH B E BT W5,
AHZEH & dicalcium silicate FICHES L ER T WD
ZENREPIINAB ZORRTEAYD CaF, HiE
FT fluorapatite [CasF(PO,)3] & 5\ X, 13BERER 5
T TRWH X+ 7z silico-carnotite % iron oxide apatite
DHLEME LTHFETHHRERLEOTVS. ZOR
K B P OB IRE 3 X U CaFp IBEIC X 2T
LD EFANDL 12D, WMORE DKL b OERKIE
AW THOTFE T 5 MM & b5k & D BRI >
W, WELERE, Fert/Fel [a b v TRit2fTk
Diz. W FOEBEERIZ OWTRRS.
3-2 SRE

3.2.1 Ca0-Si0,-Fe,0, F

Table 2278 L7-3ft [1-p ] W FEAIIEIBM L
Dl T TLTHEBAEZEXT, £7 CaO-Fe,Op R
thatED Cag(POy), @& T Ly b& FEI DML
Ao, IBEN 1550°C 12 55 Ui piig— 7o bk
FRLIEETERL DR LOBT o8 s % E
PMADEERSWT T DT 3Ca0 -P,O; AS4ERR
STV, F /-, calcium ferrite JRPIC IIHESITIT &
AEEENTWREWZ ERbr20. SR E LTI
3Ca0-P,05 DIz 5Ca0-8i0,;-P,0;, 2Ca0 FeyOy,
CaO-Fe,O; £ 2w, HdEicFELTVWRZE
HRAEEEIE. XBETC X D S,
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silico-carnotite, B. mixture of dicalcium
silicate(dark) and monocalcium ferrite
(grey), C. fematite, H. hole.

Table 6. Analytical result of silico-carnotite phase
in synthetic slag analysed by EPMA.

(wt2s)
Fe,O4 1 CaO | Si0, | P,O; | Total

2-p 1.7 | 58.6 | 10.9 | 23.1 | 94.3
5-p 0.9 |54.7 | 11.6 | 24.7 | 91.9
6-p 4.4 55.6|10.7 | 27.5|98.2
7-p 4.4(56.3|12.0|21.1|93.8

5C20- Si0,-P,0; 58.1 | 12.5 | 29.4

gt [1-p) DHARIT 5%Si0, Z @ LrslE [2-
Pl BEE [1-pl XD 3WH—WIERF L ELITITE
—RAR R B D 2 BT E DM, B LDkl
o [1-p1 &EFUTK 3Ca0-PO; LRIET S Z EMNT
Elo. 2, WEEGEE 5Ca0-8i0,-P,0; DL E
-0 silico-carnotite & L CHFET B Z &5 EPMA
OERERSITC X VELPC SN L ORGEORRM
55 H% Photo. 3 iz7”R3. [A] 1% silico-carnotite }g§-C
%@ EPMA 0¥ FEg 5% Table 6 xR, [B]
dicalcium silicate ¢ monocalcium ferrite 3k 5%k
ZHo7 kY v 7 AT PO 13 dicalcium silicate b
w 0.7% GENTWHZ LA EPMA ORERSFTO
HRb»of. [C] 1k Fe,O3 MTHS. XEEHKEE
TOKERED» B L 2 SDOMDFEILERD bhvic.

Kl [5-pl ORI WIE E LT dicalcium silicate
MR THRTHS. ZhiEBROEFEOERE L
Rl C T D BERIPIEOHL & T Fe,Op REMNEV
DT, pai 5 dicalcium silicate ORI M Y e
V. 5% P05 25Eeal [5-p] LETRVWABIEE
W LEE 5% P,0; & hviklii st (dus-
ting) L7z. U LEHEE ORI T DR OISR

LEWTHT2LZoHBLR RSN D7, ZOH
&3 “dusting” LEEFEN 5 3 DT dicalcium silicate @
a'(or B)—7 ZERER X BHUHIEDERTHS. Cr0,
P,O;, V.0, B,O; 3L Mn,O, 7 &» dicalcium

: z L N
v WL A *
Photo. 4. Slowly cooled synthetic slag(5-p). A.
silico-carnotite, B. dicalcium silicate,
C. mixture of fematite(white) and di-
calcium silicate(dark), H. hole.

Photo. 5. Slowly cooled synthetic slag (6-p). A.
silico-carnotite, B. mixture of pseudowo-
llastonite and fematite, C. fematite.

silicate [CEET 5 & 2D a'(or B)—>r ZRREAHIH] X h,
i POs 12Tk 0.5% P,O; Bl LTd Zoit
(dusting) HHEIXN B L OHERH DD, LR
W=y 7 ML LTwesd, &%, HRestbEt, Bon
silico-carnotite ¥IZ & F N5 & L3 hrot. HRF [5-
pl OHRWIFOHEMIEFFi% Photo. 4 R3. [A] X
silico-carnotite f§¢ Table 6 iz EPMA 45E 517
x5 x%5. [A] Visilico-carnotite #g-C Table 6 iz
EPMA DpZERaitE% S5 % 5. [B] i dicalcium si-
licate AT P,O5 13 0.4~1.8% &Eh T, [Clix
2Ca0-Si0, & Fe03 Mt RMitCTHh 5. XiRHKkE
HrofEs, 2Ca0-Fe,0O; 2Ca0-8i0,, CaO. Si0,,
Ca0:8i0,, Fe,O; &R L LD BT,

et [6-p] DFNFE Fe,O03 TH 5. BiaalE [2-p]
[5-p] ERIERIC B, Wi 5Ca0-Si0,-P,0; 0
k% % o silico-carnotite FHic & ¥ Ty 7-. Photo.
SILHWEHEORMEBTEZ T Y. [AlA silico-carnotite
T [C] B Fe, 0, MTH 5. [Bl 1k CaSiOyzl Fe, Oy
DGEHEBOZ ) v I A TH 5.

a-CaSiO; Z ML 358 [7-p] O2WHENIT
S H T AMEL T, L LigdiEstEcixTable 6
WWRT Z & L B33 silico-carnotite ARiC&HE N Tz,

PEDX 51z 5% PO &4 TAR, REARETH
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B3 & LT silico-carnotite A& F N TWAH T &
PSBH & 1T 72 D7 . SCHNEIDERHOHNP X h — < X + 25
S OEWERE E LT 4Ca0-P,0; L8 5Ca0-SiO,-
P,O; #BZHZ L, ZORFFIC S0, 2imx s &,
4Ca0-P,05 HRFLE L X iz 1.5% CaF, %
winT s ki Xy, 5Ca0-Si0,-P,0; #Eix CagF
(POy)s & B-CaSiOq iz d EHE LTV, EIF
DOERFEEEHC $ 49 0.5% CaF, 2 @A TW5DT, T
o CaFy, BEHbLEMIC FDX 5k B8R 525, %H
N5 -, silico-carnotite FEBLFLE L78E [5-pl,
[6-p] ic CaF, % 5% FEhnL 72306 [5-pF], [6-pF]
WOWTEBRZITIR D REEFE [5-pF] OBRME
FH#% Photo. 6 i3, A%, HeiEEs [5-p] T
R 57 silico-carnotite 81k CaF, i@hnic XoT/ <
0, ot b, fAluorapatite }§ [CasF (PO,) ] B X
7. [A] X fluorapatite #8, [B] l% dicalcium sili-
cate #8, [D] iX Fe,O; 8 TH S Z &5 EPMA ¥
BEOWORREE Sz Sz, [Clix CaSiO, & Fe,0O4
OIGmMEA TR T b Y v VA THS.
DEWTEER %A Table 7 zRT. EPOEL wte DEE
H 1009, i 2> T winwdid CagF (PO, FhBRIBE
 PyOs% & LTkDIi-dTHS. FROEEREH
=B [6-pF] i 2Wnw T 5 6.

3.2.2 CaO-5i0,-FeO’ &

COEORIENIE Bowen 5 X VAR INTE
D, FOESEILORBIT OWCHEMCIHEI TS,

fluorapatite FH

i /Lak - N

Photo. 6. Slowly cooled synthetic slag (5-pF).
A. fluorapatite, B. dicalcium silicate,
C. mixture of dicalcium silicate (dark)
and fematite).

Table 7. Analytical result of fluorapatite phase in
synthetic slag analysed by EPMA.

Table 8. Analytical result of synthetic slag

(wt2)
Fe, O, | CaO | S10, | P,O4 F Total
5-pF 0.6 56.9 2.8(27.1 2.6 {90.0
6-pF 0.6 54.8| 3.0126.1 2.4186.9
Ca;F (PO,), 55.5 28.1 3.8

analysed by EPMA. (wt2p)

CaO Si0, FeO P,O; | Total

9.5 |G| 153 24.6 48.2 2.5 90.6
P Ip| 24.5 29.0 25.7 4.4 83.6
13, |G| 13.8 22.9 53.2 0.9 90.8
P Ip| 33.9 19.6 28.6 9.2 91.3
5.5 |G| 31.7 29.8 32.4 3.7 97.6
P Ip|l 36.0 42.2 13.1 1.2 92.5
16-p |G| 30.7 30.0 29.2 0.9 90.8
P Ip| 57.8 11.6 2.5 20.4 92.3

G : Grey, D: Dark grey.

CaO-5i0,-Fe O3 % & £ % Fud sk [131, 1412
B} HWGERTHRLT 2MEPEBETH 5 2 L TH
4. 3R [153] oBETLHRIE a-CaSiO; (pseudo-
wollastonite) ‘T&H % 25FE Mt HoETIC>HhC, oD
a-CaSiO; 1378 %, p-CaSiOy(wollastonite) o [H 15 {4k
PBAECS. FE (121 L Td, 5D FeO 25l
Ltk BEE»ETS. 3 [1-p] ek [1-p)
& FFRIC EI I — 7Bk & e B o7z, BEH12]
WG E LT FeO BT MR TH 5. A%, B
L& D FeO’ MREMNT G EER & B EERD & B 5 Al
MigAZ R L7z, Table 81z EPMA D¥EESH
fEDRREZTRT. L L, CaO-Si0,-Fe,0O; HTHR S
7z silico-carnotite fHDBELSWIITRE S hinh D7z,
FUELLI3], [141, [15]10#AkiX £ £, Ca-Fe olivin,
B-CaSiOy % XU a-CaSiOs W)k & T 55HICH B -
5% PyOs & &5 [13-p], [14-pl, [15-p] QAW
F X OEE [14-p] OHRWEI VIR HF T 2L L7
Ca0-8i0,-Fe,0; R & I LT, CaO-Si0;-FeO’ %
DFEDBH T AMELRTWHANCH B & EBERERD> Hb
ot OWAIE STy, RETESRE [13-p],
[14-p] Tix CaO-Si0O,;-Fe,03 T HVH I vz silico
carnotite fRIXFLE Lichr 2. —fFlE LT, 5tk [13-
pl OIAMEESEA Photo. 7 1ZRY. FHE L DAL
I T E L BEEIRIAT S BHEIRIB IV ELE > SR D
M2TE D, CaO0-8i0,-Fe,0, F TR LN K E L KE
LIS D g I A CIR g X hicho7. £ L
THioix Table 8 525 & L @EiFkdicaEzhT
Wiz, —7%, B [16-p] o®&ase [5-p] ERIC
< CaSiOy T bH. TOHRGEDHMEET H% Photo.
8z Y. T OMALTIL silico-carnotite #§ [A] 234 H
L7z, £ EPMA oYFEESHTE%L Table 8 w5
%%. [B] 1% dicalcium silicate & ‘FeQ’ i 571 5 365,
MEkTdHs. [Cl 1k FeO' MTHS. Nurse® Bz X
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Photo. 7. Slowly cooled synthetic slag (13-p).
compositions of A (dark) and B(grey)
are given in Table 8.

A. silico-carnotite, B, mixture of di-
calciumJsilicate and wustite, G. wus-
tite.

DTCHKD LTS silico-carnotite FH X Eay sk E 7
DFER EAMROKIRPRENTOFER & 2 g5 LR
¥ [5-p], [16-p] iz DTl silico-carnotite D[]
ERFFETH 2. Lr LStk (21, (6],
[7] T2 Th, RKBELS5 2 DIBRICHIE T D05
TOMEI Ny 25750 FED DWW EAGEDDOESPE
Bl 7o 3PN e & 2. T ORI silico-
carnotite ESEICHT LD TH B EEBEbh 5.
LED X 5w Ca0-8i0,-FeO’ # & Ca0-Si0,-
Fe,0p Fabbfifd % LE08E [5-p]1 & [16-p] @ dical-
cium silicate Z#JEC & DHLAK TlE, silico-carnotite i
WS NREETND T ENPELMTE DR, LiL CaO-
Si0;-Fe;05 R WTIEZ DD % < OHLAKIZ 35T
4y silico-carnotite $g2538 Hhi- D iz kt L, CaO-5i0,-
‘FeO’ RiICF VT [16-p] DS OBRTRBZALTD
B LEMIZD SN TRAR & HEE? S Mxvwil
OB %E £ Tz, silico-carnotite 173
arth LT 2 WEBAAEABEGROER LGB LTV S 0R
LOWTRSEHITRELETHD LBEDbNRS. i,
Table 2 B W TE{LELDES XU Table 3, 4, 6,
7, 8, 90 EPMA oEFEREX Y RDAEILEDOM
% Fe,O3 BIXW FeO L LTCERLTHEH CaO-
SiOy-Fe,0p H s & U Ca0-Si0,-FeO’ LA ED

Table 9. Analytical result of remelted converter
slag analysed by EPMA. A,B, and C
represent dark, grey and white grains
respectively in microphotograph of re-
melted converter slag.

(wi%%)

foa ! B ol
Total Fe 50.5
as FeO 1.3 25.8
as F6203 43.0 43.5
CaO 61.4 46.0 3.3
Si0, 27.6 0.3 0
Al Oy 0.9 0.9 0.9
MgO 0.2 0.4 4.7
MnO 0.5 4.1 12.1
P,O; 3.5 0.2 0.2
Total 95.4 94.9 90.5

Fe2+ /Fe3+ iz DWWTlE, PHiLLies 2 Muant® 2 k5
T, F7- ALLEN & Suow!® ¥ X {8 Bowen 51z LD
TxhrthkHohTnwa.

LRUAEREOEBRERICE S L, 5D dical-
cium silicate D4, #i4r1x silico-carnotite ARIZ4 %
NTWB Z ERbrol. L L, CaO-85i0,-FeO’ %
BIRIED X Db AL T, silico-carnotite VI H L
TZigh2lz. EIFORFEHENE Table 1 w525
X 51T FeO’, Fe,Of OFGK VR DILDOTVD. £ T
T, ERPERE R 2ERPTHERTHZ itk h FeO?
ZEbE8C, Table 3, 4 w& %x7-[A], [B], [C]
BB ED X S ELT B0uF~7. EmiFEERE (No.
1) 2B&5 21 TELAH 1600°C CHEERE 21T
DB O FL IR I oW CHRER % fT 1 7. Table 9
i EPMA OXFELGSITECHKERZTT. 2%, #HR
# (No. 1, No. 2) DMK & tE~5 & FeO pEE{L
Eh dicalcium ferrite R [B] 5% < o7,
L7232T, [C] Mirhod CaO jEpErx Table 3, 4 iz
L X7z No. 1, No. 2 ol & b~3 LEWHEETRL
7=

4, %%

o

Dicalcium silicate FFic 855 X O EH T AT
WTiE, EkIFEEh T\ b Ca,Si0,-CayP05 FRIKEE
M HH5 2 EMNTEDPVRBC X >TLOMEIED
Tv5%. Barrert } MCcCAUGHEYDZ X % & P,O; X
#110% &Eh 5z & &ED T 54 TROMEL® I X (X
ZerFoss & DAviSiODEEE A SIIFN TR 3% Bk
G 1.0~1.5% THHEHME LTS, Nurse 5% X
T Fix 5 oEiBBAfdE s X CEIB XEEH» Sk
7= CaySi0,-Cay-P,0; RIRERDMEIC LB L, P,O;
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DOEEER 7 DEET D 2 LS. BRIEMR A E
BRoRFEEROHEIGESZ L 3hbb CaO BES
B35 ik EREHD D fcdic TERAD
7o L L, BFEhofsSIHEE & Thie,
dicalcium silicate (L FTNCHEETLSEAIT, i
FEE T L L9 ko dicalcium silicate 33
DENE L Lipi>C dicalcium silicate thod P,O; @
IRESME W72 TH D LA, RS bhD. &
HYU7- dicalcium silicate #Erhiz P,Os 2A@EIBE L A-1%
silico-carnotite }gA3THIT 5 D7 5, Fix 590 kd
Ca,ySi0-Ca,P,04 %’Iﬁf’i&%@ﬁ> 'BEFUIX)T?_ % L, dicalcium
silicate EFPIZ PoO5 WXL DL EIBTRETHE. L
LEBE E» L2 BIELT Wiihok 2 bEx b
&, @Ak H & silico-carnotite FEMSEH L0 L EBH
na.

A DERFERENI R P~ LI X D IBRLZ 5 5% )
B L7end, REE(L CaO %% < S UIRFPFEFB O
MK AR R EEL D DD LB 5.

DTe@oh/cf#ReENT5 L,

(1) 2%, eRFEEhc oW CHEmME, LPM
AT, XK X D gm0 REZ T o2k
., dicalcium silicate, dicalcium ferrite }5 X (X% £ 2
WIE FeO [EEERO 3MOFEE R L. B di-
calcium silicate fRAiic £72 MgO X2 A vHEHIC
Al Oy 1% dicalcium ferrite }arhiz #hEhésh s 2
EDIA BT DT,

(2) CaO-Si0y-FeO3 FHAMIEIT 5% P05 N
Licad, GeEtiic Wm0 REE 5>
758, silico-carnotite g [5CaO-Si0,-P,05] i #4
BEENRD ZEBbrON. ORI 5% CaF, %
whnd % & silico-carnotite #fi3 fluorapatite 7 [Ca,F
(PO4)s] WWZA L L7z

(3) CaO-Si0-FeO’ FZAHIEIT 5% P05 %N
L 7-3k e 2Tt dicalcium silicate 23154 & L C&
g 58k DI5E 1 DA silico-carnotite FHAIL L D 5

7.

AR RTT Hicd iz h HRRLHET, HREHE
723 B ARG ER N S 1L IR WERFR o RS R F I 1 L iz 3 o
BrRT.

x R

1) R&T%:E, BhEt, HTERB: AMEILELE
36(1968), p. 187

2) B Hi: £REE 1 ZELEE (1972)

3) WHERE: # &, 53(1967), p. 94

4) F. KorBer and G. TrOMEL: Arch. Eisenhiit-
tenw., 7(1933/34), p. 7

5) G. NacerscuminT: J. Chem. Soc., (London)
(1937), p. 865

6) H. H. Branpiyr and E. OVERKOTT: Arch.
Eisenhiittenw., 37(1966), p. 2l

7) A. V. RubNenvAa and V., V. Kazanskiy: Russ.
Met (Metally) 1 (1966), p. 10

8) A. Muan and E. F. Ossorn: “Phase Equili-
bria among Oxides in Steelmaking” Addison-
Wesley Pub. Co. INC. (1965)

9) F. P. GLasser: ‘““Phase Diagrams” volume [
ed by 4. M. Arvper p. 147 Academic Press
(1970)

10) S. Zerross and H. M. Davis: J. Am. Ceram.
Soc., 26(1943), p. 302

11) E. 8. NEwmaNN and L. S. WeLLs: J. Res. Natel.
Bureau of Standards., 36(1946), p. 137

12) H. ScHNEIDERHOHN: Mitt. Kais-Wilh-Inst.
Eisenforschg., 10(1928), p. 213, 13(1931),
p. 109

13) N. L. Bowen, J. F. ScHAIRER and E. PosNjaK:
Amer. J. Science., (5th series) 26(1933), p.193

14) R. W. Nursg, J. H. WELcH and W. GurT:
J. Chem. Soc., 220(1959), p. 1077

15) B. PuiLrips and A. Muan: J. Am. Ceram. Soc.,
49(1959), p. 413

16) W. C. ALLEn and R. B. SHow: J. Am. Ceram.
Soc., 38(1955), p. 264

17) R. L. BARrReTT and W. J. McCAUGHEY: Amer.
Mineralogist., 27(1942), p. 680

18) G. TrOMEL: Stahl u. Eisen, 63 (1943), p. 21

19) W. Fix, H. HEymaAnN, and R. Heinke: J. Am.
Ceram. Soc., 52(1969), p. 346
(1976), S541

— 31 —



