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Purification of Roasted Iron Oxide Product from Waste Picklingb
Liquor by Glass-Ceramic Method

Ryo INOUE and Hideaki SuiTo

Synopsis :

The experiment has been carried out for the purification of a-Fe;03; by the glass-ceramic method.
After melting the roasted product of the waste pickling liquor with Na,0-B,O; fluxes having the
Na,0/B,0; (mole ratio)=1/2-1/5, the glass samples obtained by rapid quenching crystallized at tempera-
tures ranging from 550 to 1000°C for 55s to 24 h. The separation of the precipitated a-Fe,O3 from the
flux was conducted by wet chemical treatment with water and dilute HCI solution, after which high purity
and fine ¢-Fe,03 crystals were obtained. The impurity contents, Fe yield, and crystal shape and size have
been investigated as a function of crystallization time, temperature and flux compositions. Dissolution of
the crystallized fine a-Fe,03 particles by dilute HCI solution in stepwise manner, and subsequent analysis
of impurities in each stage showed that the contents of Si, Na, B, Ca, and Al were enriched on the crystal
surface. ,

Key words : glass-ceramic method ; purification ; iron oxide; sodium borate ; roasted product of waste pick-
ling liquor.
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Fig. 1. Flow sheet of the glass-ceramic method
and the wet chemical treatment.

Table 1. Chemical compositions of roasted pro-
duct of waste pickling liquor, anhydrous
N820'2B203, B203, and a‘F8203.
(ppm)
a-FeyO3
RPWPL*|Na;0-2B;03| B,03
After HC] washing
Si 131 78 45 5 3
Al 256 <20 <20 8 3
Mn 2260 <5 <5 69 47
Ca 191 48 9 3 tr.
Mg 84 <5 <5 2 0.5
Ti 22 10 <5 27 29
B <1 16 9
Na 120 <5 <5

* Roasted product of waste pickling liquor
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Fig. 3. Contents of Si, Mn, Ti and Na in a-Fe,04
plotted against time in the treatment at 550°C.
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Fig. 4. Contents of Si, Mn, Al and B in a-Fe,0;
plotted against time in the treatment with
XNaZO/XB203 = ]./4 at 9000(:.
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Fig. 5. Relationship between impurity contents in

a-Fe;03 and Xna,0/ Xp,0, ratio in the treatment at

800°C for 5 min.
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Photo. 1. SEM image for e-Fe,03 crystals obtained by the treatment at 800°C for 5 min.

0.4 T T Jf—r T
w] xNagO/xBQOg = 1/2
BN 1/3
0.3 o 1/a
0.2} /::_ -
1
> f i
a)s50°c t
i 1 |4=; 1 1 o
£ 8f b)gooc 4
1 i
© L f— L
5 4‘F i .
c %- # T I T. ’
}
= 2l 1 |
—
(&) f
0 1 1 1 1 1 ;{ﬁ 1 1
10} C)900°C A
f
5+ 4
f
JE, __,%:__.’_:;i
o 1 r 1 1 # 1
1 2 5 10 20 720 1440

Time (min)

* Fig. 8. Size distribution plotted against time for
different flux compositions and temperatures.
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Fig. 9. Impurity segregation in a-Fe,O3 grain

plotted against fraction of size difference to the
original length.
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