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Separate Recovery of Iron and Phosphorus from BOF Slags

by Using Fe-Si Alloys

Shuji TAKEUCHI, Nobuo SANO, and Yukio MATSUSHITA

Synopsis:

The recovery of iron from BOF slags by reduction is one of the most effective ways of its utilization.
However, phosphorus which is simultaneously reduced dissolves in liquid iron almost completely.
The present work was undertaken to seek the possibility of the separate recovery of iron and phos~

phorus from BOF slags.

The experiments were carried out using a plasma furnace under the conditions that BOF slags were
reduced by carbon powder in coexistance of Fe-Si alloy bath where silicon presumably enhances the

activity of phosphorus.

More than 959 of iron and phosphorus were removed from the slags. While irqil was recovered
by Fe-Si alloy, the substantial amount of reduced phosphorus was removed to gas phase as P, gas.
It is likely to be CO gas explosively generated on the reduction of iron oxide in slag that has great

effect on the gaseous dephosphorization.
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Fig. 1. Schematic view of experimental apparatus.

Table 1. Chemical composition of BOF slag.
(Wt%)
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Fig. 2. Change in the material balance of phos-
phorus with reduction.
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Fig. 4. Change in the phosphorus concentration
of Fe-409,Si alloys with time.
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Fig. 9. Effect of the grain size of BOF slag, SiO,
and carbon on the degree of gaseous de-
phosphorization.

o
S

BOF Slag + Si0; =140 g
carbon = 6¢/100g BOF slag

o]
O

S
(@]
T
-
L o
*r——=0
e

N
(&)

|

08 12 16 20 24
Ca0 /50

degree of gaseous dephosphorization (%)
2]
(@)

o
= T

Fig. 10. Effect of CaQO/SiO, on the degree of
gaseous dephosphorization.

W EDBB BT,
34 RSZTOHEBRMEDOTILERY v ADBE

KALBLY v 2 BB T B HEO—D2E LT, 25 70
MR RE L, SHE~DO ARREES TS o &
WCOWTHEE CIRNTehs, T2 TR 5 7 Ofps - ¥
HIeEB L, KLY v~DEEr o TEET 5.

Fig. 10 wix, ®&FA 5 7+8Si0, 0 &3 EESY —¢
(140g) &L, SiO, HMBEZ A/ IR TITORBED
FULBL Y v EH EFHEE (CaO/SiO, 23RIE L F5) LD
BifR &R L7z, KAE CaO/Si0, Lo 3 ik, 3 HE{T
DR B EC RIS 5.

Table 213, ZhbOEBICHWIEF 2 5 ydolg
k8%, P.O; 233 NTEIE & h Ca0-Si0,-MgO 3 T4
ATZ TRIeD ERE LB EDOA S ZHE - Bl - HE
BRTODTHD. EECEREFAS 71, 1@EEo%
BRI WTELERETL LTE LT, Xbr—FixEMHT
B % 1-DIEMELBERECE i, BILRE R DT

Table 2. Slag composition, melting point and
viscosity after reduction along with
Fe-409,Si.

BOF slag (g) 80 100 | 110 | 120] 130

SiO, (g) 60 | 40 | 30 | 20 | 10
Ca0/Si0, 0.52 1 0.86 | 1.15 | 1.60 | 2.34
CaO 32 | 44 | 50 | 57 | 64
SiO, 63 | 49 | 42 | 35 | 26
MgO 5 7 8 8 | 10

Melting point 1420 11450 | 1580 {1900 | 2000

Viscosit
at 1500°Cce | >20| 3.3 10 | — | —
Viscosity
at 1500°C 39.8| 2.8 — — —
at 1600°C» 6.3 1.4 — — —
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Table 3. Comparison of phosphorus material balance, slag composition, melting point and
viscosity between SiO, and Al,O,; additions.

Fe-409,S1 BOF slag 100 g +carbon 6¢g

Additives Si0, 40¢g Al,O; 27 g Si0, 40g Al,O,; 34 g Si0, 40g¢g AL,O; 25¢g

Intial

phosphorus 0.027 0.032 0.115 0.111 0.224 0.196
concentration

s 4|Metal 602, 399, 499, 299, 499, 159,

= o o lslag 10 18 11 19 16 17
‘& S g recovered

4‘;f§ & |from deposit 13 15 }40 23 }35 23
S 8§ lunrecovered 17 28 29 45
Degree of gaseous )
dephosphorization ! 36 52 44 64 } 42 82

' CaO (Wt% 44 50 44 46 44 56

g

S § | SiO, 49 12 49 12 49 11
oo | AlOg — 30 — 35 — 30
8 8 | MgO 7 8 7 7 7 4
R
Melting point(°C) 1 450 1 500 1 450 1 400 1 450 1 500
Viscosity (poise) 3.3 2.1 3.3 2.8 3.3 2.4

Ca0/Si0, D A 5 7/ DBEHEWEF ) VENLL DL,
DERHAKELSFLELT 5.

LieA2T, A7 7 bRy vicoAERTh
12, CaO/SiO,=1 125 X 51 Si0y ZERINTHiLA
S ZOWEER L OA T S0y vOEBHEMO K TH
F<hs.

ke, FE L LT SiO, ofibhic ALO; AW
FFEERTOWT & L, Si0, HHicEA LR L
4 A Table 31 RT. BP0 7 vAlR, 1EHEOE
Blic oW THLRER LTHE L.

Ca0-8i0,-A1,0;-MgO PR A F 7 DR, 0
PUSEZIREER 2 &, ¥ 7ofiEEl: TurkpOGAN L OE
e X ofe?. Table 3 X o DT OHERENERICSE X
5.
1) SiO, HEinoEE & R, AlLO; ¥RinDEEIC
BT h, Fe-Si £&0Wil Y vRENMEWEEII,
A RANA~DBITY VEIL.

2) Ar_any vEE TOERLCOVWT HE T
L, ALO; Mo FABITEIR IR, TR L
L BICAT S OREINNEL, Py #ARHOR CO
7 ASRENEE TH DI, He~BITT 2R
AR LT TH B,

3) BEETH Y VERLETS L ALO; IO AZ
P OHC I DELEOTWE. ALOs RO A Z 70
PFEEMELE X 23, CaO/SiO, &Ik T % & Si0, TN
DAF rH 0.86 THBHDOIEK L, ALOs MDA Z 7
it 3.8~5.1 LigfEEMTHS. (P,O;) OEEIX, &

Table 4. Effect of Si concentration in Fe-Si alloy
on the degree of gaseous dephosphori-
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Fig. 11. Change in the slag composition with con-
secutive 10 min. intervals. (initially BOF
slag 100 g+SiO, 40 g+carbon 6 g)
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