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It has been found from the V solubility in pig iron and the distribution ratio between BF
slag and pig iron that V in iron ore moves to molten pig iron without carbide precipitation.
V and Nb were easily contained in FeO-containing slag in the hot metal pretreatment and
BOF process. V concentrated in calcium silicate and CaO-FeO-Al203 phases, Nb concen-
trated in CaO-FeO-Al203 phase, and P concentrated in calcium silicate phase during cool-
ing of slag. Therefore, it was expected that the ore substitute including large amounts of V,
Nb and P could be obtained by separating those mineral phases from the other slag phases.

B IR TERA
(BHEHAL : 1)
[ERETES A1 BT 2t s

2 00 84 11,600,000 3,480,000 15,080,000
200 9FE 1,900,000 570,000 2,470,000
201 0%k 1,500,000 450,000 1,950,000

I

R
% &l 15,000,000 4,500,000 19,500,000

Wrge sy e - 1%
BHFEOSE - B : BB T2 - &EAETF
F—U—F: LT AL, SERRLE T v R, Eie, BBk, Bk

1. FRFBRBIDER
EEOBREN, BT at )X L0E s,

BN 7e B A RIS X+ IR REL TRy,
RO RO R ENCB T 20 & IR O 5 LR
GRS v —D S ORI RHE, GRS E 5 (TE BRI E RS O @l 24\ TRY,

e T T IR | e RSB RIEL L, Z00
A A, S5 R LB G TR DS A A IR AT, LT AZV(LLT RM EREFR D)
LTWBICHE b hS, Hill, 8804 LA DO REE~DfF 2. LT, RIEEIC
Z LB DIRIENE LT L (Ni, Cr, Mn,




W, Co, Mo, V) 23k E D [E i & I E S
TD, TNHDTEHRLIIMIE <D RM N HE)

, B, BT, MR, FHE ORI
FREIRSTONBD, WD RM AT Hilg
IZMRAE N E LN, 72, RM LSO eE o
TUATAEE}, b5 T35, BRI, S m
SLEE, BREFEHLIC AR AR ESNDEE/RTTHET
HDON, Vb k22 RAERZ LD,
HOFLANTRERI e L EHAG DRI SN TED
P, A%, MENOMH TEIEAZA T5END
DOUAE N AR 7 LT20, 2% 72 ik EF-25E S
UL, EHICHEEIGEIDMEMR LI A4 OAETER
ENENDZEITHBHTHD, Lo T, A RS
(-2 SV AWASIRY < AN < /B IV s & e A = A 1
BRZE, tRA T HZ LTI NE OGRS -, R
DTEETHD,

2. HEDEM

T E TSR A O R M 7222 E A
HESTENTWDD, RM DTV DD 155
(Mn, Nb, VIZ P &Lz A 1 & ENAHZEN
5, BEHORIEDE LT RM BLOP ZEIX4
L7 Y ADWESLITMRD THR T D, AHFE
1%, BB TRICEBITD V, Nb, P DRAFT~D
BIABTT TRL, BIFCOETT, AZ 7 H
V, Nb, P D4k, 4 EELTD V, Nb DIaILIZ
DWTH BRI ETToT-,

3. ARDAE
(1) VC LAFIFIZ BT D IR B EAFIASR D V R iR
E

FERFEHTIL Fe-3masshV 54 4 g £ VC X
Lok 0.5 g 2V 7z, 22T, VC Ly Ve
oK 0.5g + [RFEWIK 0.05g ZEMRTEE. 7
— VAR KO ERILU 72, BEnHim Ik 2 7
WL HEERHTE . Ar 100 ml/min 758 T T 50
h R L7-, EBRIEEIX 1673, 1723, 1773, 1823
K Tho, PREFIFEIFE T 7 NHEEHE Y
HILEHSeN KK IZED B L=, RSO VC
Uy B OFEOFEDZRE LB EBRE AT
B LT, 32 FARICZDIAREL . ICP 3§
HHHHTICED VIREARIE LT, C IR
180 BB BRIE - AR AR SE L KO E LT,
(2) [RF TRk — g = IR AZ 7 I
BIFDV

TR TR BSR4 g LV EH (2~4
masshV) FBHEE AT 2 g & W2,
JA 2527 138 LB (Ca0/Si0,) Z 2 b EH 7=
Table 1 |ZR A X SR ELTZ, V,0;, SiO,,
CaO, ALO;, MgO DIREW % H I Fe
L. #E8 SiC HPUF . KRR T IREE 1773
K C2 hREF% . I D 2T 7 %8k~ L
HL., AL,
(3) L PR AIEAZ 7 I LA HD V, Nb
EL

R HCH U 2 O MgO HEH#IZ 300g D, V X
1% Nb % 0.05~0.10% 7% % Si 25 F7ZRWFHAKD

Table 1 Compositions of slag (mass%).

No | (%V) | SiO, | CaO | ALO; | MgO | C/S

2 343 | 39.2 19.6 4.9 1.14
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(a) The production flowchart of PRP
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Fig.1 (a) The production flowchart in PRP. (b)
Schematic illustration of the production equipment
in PRP.
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Table 2 Thermodynamic parameters>*”.

e | 0538(1873K) | W
C ¥
fc 10.7 (1833 K) By

0.08 (1873 K)
3.24 (1873 K)

-4.52 (1623 K)
| 47701723K) | & s§ =gl
-4.87 (1823 K)
VC(s) = V(s) + C(s)
AG°=102090-9.58T (J/mol) at 298-2273 K
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Table 3 Contents of V in iron [%V] and in slag
(%V).

No | Time(h) | [%V] | (%V)
4 001 | 023
1 8 0.04 | 0.17
24 035 | <0.01
4 0.15 | 037
2 8 026 | 0.14
24 042 | <0.01
4 024 | 0.04
3 8 030 | 0.03
24 0.52 | <0.01
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(a) Photograph of the obtained powder
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{b) XRD pattern of the obtained powder
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Fig.8 The obtained vanadium powder after

the reduction and leaching experiments,
(a) Photograph, (b) XRD pattern and (c) SEM
image of the obtained powder. (Reduction ex-
periment; R: Mg, Flux: MgO, T4 = 1273 K,
t”d. = 6 h ), (Leaching experiment; 50%
CH;COOH aq. (t”e,= 12 h), 20% HCI aq.
(10 = 1 h)).
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