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Magnetic Separation of Phosphorus Enriched Phase from Multiphase Dephosphorization Slag

Hironari KuBo, Kazuyo MATSUBAE-Y OKOYAMA and Tefsuya NAGASAKA

Synopsis : The authors have found that phosphorus exhibits remarkable segregation in the exhausted actual hot metal pretreatment slag (dephosphoriza-
tion slag) and it exists as 3Ca0-P,05-2Ca0- SiO, solid solution together with FeO-CaO-SiO, matrix. Since their magnetic properties are
significantly different, it is possible to separate them with the aid of superconducting strong magnetic field. In order to investigate effects of
magnetic field strength, particle size of slag and so on, the experiment of the magnetic separation has been carried out by using simulated
dephosphorization slag (18.1Fe,0-45.9Ca0-20.3510,-6.6 P,0,-2.5MnO-5.5MgO in mass%) and super conducting magnet with 0.5 to 2.5 T.
At stronger magnetic field, the quality of the recovered slag becomes better due to smaller contamination of Fe,O matrix phase while its quan-
tity becomes worse and the amount of recovered slag is smaller. However, the quantity of the recovered slag can be improved by repeating the
magnetic separation procedure. In the present experiment, about 65% of phosphorus enriched slag can be recovered with less than 10% of
Fe, O matrix phase contamination at the condition of 0.5 T, particle size of smaller than 35 um and water/slag ratio of 32 with single proce-
dure. P,O; content in the recovered slag is very close to that in the phosphorus enriched phase in the initial slag and Fe,O content is markedly

decreased with magnetic separation.

Key words : multiphase slag; dephosphorization slag; phosphorus recycling; calcium phosphate; magnetic separation.
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Fig. 1. Composition ranges of the industrial dephospho-
rization slag used in each major steelmaking com-
pany and the simulated slag prepared in the present
work projected on the isothermal section of Fe,O—
Ca0-Si0, phase diagram at 1400°C.

Table 1. Composition of simulated slag prepared in the
present work (mass%).

' Fe.O } P,05 Ca0l SiO, ‘ MnO MgO

average 18.05 6.61 45.88 20.26 2.50 5.46

phosphorus 057 | 1177 | 6045 | 2670 | 024 | 026
enriched phase

matrix phase 40.45 0.20 27.21 12.00 5.70 | 1246

2.2 FAHHYCERISTOBRSH

Wil A 7 213, CaCO, (FHEEEAASE, BAHIL YY), C,P
(b7H, FesisE) , Sio, GASERN, AEHMEE), Mno,
GRZE, FEMEE) , BXURIELD AR L 72 Fe0DRR
#EEEA L, 900°C TPHibBER LTt L 228, iy
T —PICRE L2732 7HEIZAR, ArBRHS
TS RN BT (3 kHZ,30 kW)IZ & - T 1600°C 12 F-35
RER, VyBFHOBSKEEHX LT 572012
1000°C & T 1.5°C/min {23/ L, ZOBEBRE THH LT
R L7z, 27 7 OBEEEIIN08kg ThH » 72,

Wi 2 5 7 Ok B L U EPMA MR % 2 h Zh
Table 1, Fig. 2127579, Fig. 2D EPMA 7 H#s R & 35 B
2L, ) VOIHENRD N, PBNEEAERBEIATH
BVE T, P,OSRE A K 14 mass% (PHRFLTHIG6.1
mass%) DB & H 8mass% R E (PIRE THY 3.5mass%)
DHPBIELTHE O, SREREL, VVAGEh Tk
W2 b U w7 ZHE Fe OB A8 70 mass% (Fed 5 THY
55mass%) @ Fe,0-CaO-SiO, RN, (ZIXHIHE % Fe O
TGRS E L 2RI R > Th B, it T, MEIZIZ
ARG TR 7252 7 7713 AT LL_E RS S & 0 Kk
ENTWBEEZLRSE, LrLANE, KT, 2

301 I



I 302

$# L 48  Tetsuto-Hagané Vol. 95 (2008) No. 3

Fig. 2. EPMA mapping images of simulated slag prepared in the present work.
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:air pump

: gas flow controller {30 mL/min)

: gas inlet nozzle {tip: ¢ 0.7mm)

: pyrex cell (@ 16.5mm X 105mm)

: ion exchange water

: air bubble

: super conducting magnet (0.5~2.5T)
: magnetized slag

: movable pedestal

VoSN BAWNR

Fig. 3. Schematic diagram of the experimental apparatus
for the magnetic separation of phosphorus enriched
phase from slag.
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super conducting magnet on the phosphorus recov-
ery ratio at average slag particle size of <32, <53
and 10-300 ym.

g 100 ! I I | {

: average particle size: 32 um Solid/liquid ratio

= 80 [~ | separation: 1 path ® 14 —
i O 32

2 0 50

% 60 O Q

%] 0

2 a0 ® o o -
»

=

S ° g

£ 20 |
o [ ]

0

2 0 ! ! I I !

o 0 0.5 1.0 15 2.0 25 3.0

Magnetic field strength at surface of magnet (T)

Fig. 5. Effect of magnetic field strength at the surface of

super conducting magnet on the phosphorus recov-

ery ratio at the mass ratio of slag and ionic water
(solid/liquid ratio) of 14, 32 and 50.
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(magnetized) slag.
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