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Removal of Impurities in Iron Ore by Na,0-B505 Flux

Setsuko KuDO and Hideaki SuiTO

Synopsis :

Removal of impurities in fine-grained iron ore with Nay;O-B,03 flux and its mechanism have been investi-
gated by use of the flux leaching and the recrystallization methods. The isolated impurities as well as
those on the surface of ore particles were removed by the former method, while the inclusions prerent
inside the particles together with the above-mentioned impurities were removed by the latter method. In
the flux leaching method, the high yield of iron oxide and the low content of impurities were obtained at
flux compositions of Nay,0:2B,03; and 2Na,0-5B,03. The contents of Si, Al, Ca, Mg, Mn, V decreased
with increasing temperature from 850°C to 1450°C; these observations were explained by the break up

of ore particles and the increase of the amount of recrystallized iron oxide.

About 80% of iron oxide yield

was obtained in both flux treatments by use of the Na,O+2B,0; flux.
Key words : purification ; iron ore ; high temperature ; flux leaching method ; recrystallization method.
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Table 1. Contents of impurities in raw materials (wt%).
Si02 Aly03 Ca0 MgO NayO Mn Ti Zn A\
Roasted product of waste pickle liquor 0.033 0.055 0.015 0.010 0.025 0.25 0.002 — 0.001
MBR ore 0.88 0.57 0.022 0.045 0.002 Q.47 0.023 0.007 0.005
MBR ore (Table feeded) 0.35 0.22 0.020 0.036 0.002 0.23 0.024 — 0.006
Romeral ore 7.16 1.61 2.47 1.75 0.26 0.066 0.13 0.004 0.29
55
.
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Fig. 2. Flow sheet of the HCI-HF treatment for
iron oxide.

Fig. 1. Washing flow sheet after the flux treat-
ment for iron oxide.
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Fig. 7. Degree of impurity removal in various iron
oxide materials.
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ﬁffulda(f'f“ﬂiﬁb.f}%‘ ST ASEENT T v 7 REMT
HI s, GEEEICKGE L CHRIBEMLERET DD
AR E D, Thbb, HEEEINNS TS
BEOREL 25, BILKOMBIIETTAEE25
nan., —F, BRAHETEHESNS AT D Fe 05l

(a) Iron oxides broken to pieces (large
particles) and precipitated iron oxides
(slender particles)

(b) Precipitated iron oxides showing skeletal
crystal form
Photo. 2. Scanning electron micro-
graphs of the sample (table feeded
MBR ore) after the flux treatment
with Na,O-:2B,0; at 1 250°C for 5h.
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# 76 4 (1990) B 4 F

b7 Ty s AROBRLEIRE % kD, EPMA HllE
LA REB LA, EEGHANT-BLA.
DI EhS, RFETHOBERHR~DOBILEO B
WRLIAELEIOLND.

FE LR BHEMTT MBR 57— 7 VEHICOW TS
SNHBEEDE, LTOLBYTHS. ny.,0/ns,0,
=1/2, 2/5 D% T 59 7 A% HWT 900°C T 1~9h
MR L 7 BE B X UF Nap,0+2 B,05 # VT 1400°C T
SREIALE L BRI, & 80% ThHho . — A,
a0/ MB,0, = 2/1, 3/208% 75 v A% HWT 80°C
T5h LB LB ZENEFRE 50, 60% Tdh - 7.
fina,0f MB,0, 258 VI EIZHRAR D PIERTITABRREND—
DELT, 79 v ANBEOHEAETHERLTLI
5 Na,0:Fe,03 DA #E 2 S5 bH. Nag0-Fe,03 O
H iz EPMA Il X - THERs sz, B, 77
7 AL LT nnagolnpyo, = 1/2, 2/5 % BV 1BE1013
31 THBRBEBESFECLAHHFEY)OEIRDONL
Mo 22, Mnago/ mpy0, = 2/1, 3/2 B FIVTREE L 7258
Bl % BHE HNO,; (2 4+ 25) CTHEE L-BHOZHKEF D 32
nENH 15, 50% (KT L 7.

4. ¥ & &

Na,0-B,0; 77 v 2 A% VTR 75 v 7
Z i (850°C ~ 950°C) & FF #h &k i (1400°C ~
1450°C) W2 & » CTHEE L, Si, Al, Ca, Mg, Mn, Tij,
V, Na, B OFRMY OB #F~, UToORK@mEHEL.

1)79 v 7 2ABHETRES NSO GRS L U
AEHEOAMYTH Y, THMEEIELHHEFYOHET
Na,0-2B,03 & 2Na,0:5B,0; D7 7 v 7 AHF <h
Twh, BEREGBER SO ICHEANSICHEET 2N EYD
BRECOEHTHAS.

2)7 99 2 A& LT Nay0-2B,0; # V7254,
850°C~1450°C O&HETRE LRICE b % 5T, Si, Al
Ca, Mg, Mn, ViREXF BRI L. OB, &EL
Fz & b %) B OBl & B ELEE T O & B Lk
DEEDOHEMICL > THBPsNAE, S5 Nak BOD
BREEIX 1200°C i cRAMEER L, Ti@E 0 m
FEWCIE & A CIEL o 72,

3)MBR 7 — 7 VEE#E% Nay0-2B,03 75 v 7 A %
VT Wi/ Wo,e=1 T L Z2BEOSSE DX, T
FEELHE 80% TH - 72,

A BT AT T v 7 Ak R LR RERR ek o X
DR REBHMEOBVEROAL LT, TXTVEAD
£ HMENRVWEEA Y IEEE L-GE b SMES
Btk BA I ENTELEVWIFHEDL - TV A,

Bk, AR L TCAELZHBE Y VAR E
kB BT Foetgt, EPMA #lEiICEL
THEE % v 72 72 7 RIRFFERT A e E 2 FG IS 8 < RS
LET.

X [

1) R. E. Barks and D. M. Roy: Crystal Growth, ed. by H. S.
PEISER (1967), p. 497 [ Pergamon Press]




