2007 £ 1 H
9455 1Y

IERRE e

Engineering Science

Jan. 2007
Vol.9 No.1

wE 9% W&

& BN VA RO R

Epn) AT Wi

U AL 1 B Al AT Y

1.2

—_ . A} \J 1
s R e, LW

(1. R TN RP LA RS BHE AN E A=, %8 Sl 243002,

2. BRI S ES TR, Jbx

(4 %]

100083)

KSR — 2 EI T AR T 43 IR N SiO: F1 AL O JEATSCME, 1518 T S BV P 4L 10 s 4R DL SO

BRI S A K, FFFRRM, BRI SO & HLERE b, B H 2 i 76 2Ca0+ Si0: (C:S) F 2Ca0 « Fe O
(GF) A Ay S 3 A #F Cas [ (V. P, SD O | B ARMI . b Vo O 1l i 0 HOA B 24.38% , Hj&4:
PR R S AR T /N s AR AL Os B, B IR AR & AR AE Cas [(V. P, SDJO ] [ AR AH R, S
Vo 0 [T/ B F) 14,9050, SREG R W, LR AP AR IR SIS 3 S04k, LR 43 IR 350 °C
Al 325 °C; 761 300 CARILAMETT, BUEHMM A 5 min (1) 6.24 pm ZE K F] 580 min (¥ 25.19 pm, FLLHA L

() SRS . R R
[ORBIR] | S HUAN, wR, BURMHA, bk

(HESES] TR 704.4; X7 [ SCHR BRG]

1 W5

PR — PP E S YR, S A R b A P R R Ay
LN 0.02%~0.03% ", CAR KA U0
B 98%0 e T UK RE R, BUEK LR & LL Fe,
V, Ti GENE, Fe, Ti E%ILAE, vV LEFFRSZ
WA AR AR, BLER AR o A L e,
EAMERT e, 6, B, hESEEK ",
rh ] ZE VY Hb X2 R T VKA, A
29810 7, BT EEVG LK AN, 3R v AL K
22 80 i L o R R LR G R () R b, R
KWL RS 2 IE AT KR A B oK s
WX LR A K T AL S LB B e L T
2, MRS A MY E NI AN, TE K&
Vo 05 15 2%~ 5% MR ALAR v T e E AR HE
A AN S T AR BRI,
R T B TE,

R, AT ST 2 B 0 M A 50 1 2k

(WA HBT  2006—05—09; BFIHE 2006—11—20
[E4£uH] HBExRAKB¥EEEYIH (50574003)

R AE

s [ R

[ &S] 1009—1742 (2007) 01—0063—06
KWK S m B (V.00 = 120) 3F AT 3 AL
G SR P A A B A e I 7 i R L
AWM R, B s KN, S 2%
~5% V20:) [ B AR B AL F 9T 0E B
AT ) TR AR L A A A e L
BT, AH. a. FPVE PR A RE S
YA, LA BRI P S LI AR AT O RS b,
P BRAHTE BG AT dtod R A A R AR A9, Ok
B BN T SRR R AR AR SR

2 SER I
2.1 SERRE

FELRE A MoSi: mri T (K 1), KA
TCW — 32B 4 fig i ¥ A i, $&3KE o £1°C,
UL B R ) PtRhso — PtRhs S HL A
2.2 LRI
2.2.1 PN ) s BAT A BE AL s
LR 1, FREL 10 g & LA RIS In s &2 1 0 20k

HILHE (1946—), Y, AW R LA N, Wb, @ T R SR, LRSI



61 i TR

%9 %

5 8
_&q/,/ }

1—thermocouple for temperature measuring; 2—cover; 3——shell; 4—

T—

crucible and slag; 5—lower holder; 6-—orifice and cover;
thermocouple for temperature controlling; 8— corundum tube; 9—industry

computer; 10-—TCW —32B temperature controlling system
1 MoSi. i} 7 & K
Fig.1 High temperature furnace with MoSi:

heating element
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Table 1 ~ Compositions of the converter slag
% V,0; Al, 04 MnO Si0, P, 05 Ca0 S MgO FeO Cr, 04 Ti0,
J5 5 4y K %o 5.04 0.98 4.73 12.81 0.6[7 42.99 0.13 8.83 21.22 0.05 1.59
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(a) HJ Z LA

(b) A 15% Si0, H) ¥
2 WU BT B
Fig.2 SEM microphotographs of (a) steel slag from factory and (b) steel slag with 15% SiO. addition
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Table 2 The results of phases by EDX analyses in factory slag and slag modified by SiO:

AH ¥ 44 #R 2 Ay Mg Si P Ca v Mn Fe Ti
dicalcium silicate 1 0~5 16~ 30 0~3 53~68 0.5~7.5 0~3 0~7 —
dicalcium ferrite 2 0~3 0~12 — 50~67 0~6.5 0~13 16~32 —

RO 3 85~95 0~0.4 — 0.5~0.7 0~0.2 0.8~2.1 5~14 —
Cas[ (V,P,SD)]0, ], 4 0~3 18~20 4~5 55~57 17~19 0~1 0~2 —
2Ca0+Mg0+2Si0, 5 16~18 41~42 — 38~39 — 0~2 0~3 —
phase 6 6 = 30~31 32~35 0~2 0~2 18~21 10~11
phase 7 7 4~16 16~19 — 15~31 0~5 5~6 24~32 0~7
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Table 1  Atomic compositions of the phases in

quenched slag by EDX

T BLE AN %Jﬁ ‘ 4%‘%@% KA
1300 C, i 30 min
0 34.67 37.88 39.75 38.55
Mg — 1.03 — —
Al 2.58 19.51 43.89 19.73
Si 4.75 3.65 — 10.89
P 12.13 1.12 — 1.90
Ca 36.73 19.30 12.92 25.35
A 6.80 1.88 = 0.94
Fe 2.35 15.64 3.44 2.64
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Fig.3 Backscattered electron images of samples quenched from four temperatures
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B4 ALO, Stk & AU 72 1 300 °C LR A [F] o 7] (1 35 U H 1 4 4

Fig.4 Backscattered electron images of V-bearing steel slag modified by Al: Os holding at
1 300 °C for times of (a) 5 min, (b) 20 min, (¢) 280 min and (d) 580 min
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Table 4 Change of medium size and population of

V-concentrating phase with isothermal time at 1 300 ‘C
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Fundamental Research on Vanadium Recovering from V-bearing
Steelmaking Slag

Dong Yuanchi' , Wu Xinglrongl’2 , Li Liaosha'

(1. Anhui Provincial Key Laboratory for Metallurgical Engineering & Resources Recycling, Anhui University of

Yu Liangl 7,

Technology, Maanshan, Anhui 243002, China; 2. Metallurgical and Ecological Engineering School ,

University of Science and Technology Beijing, Beijing 100083, China)

[ Abstract] The enrichment of vanadium and crystallization and growth of V-concentrating phase in V-bearing
steelmaking slag are studied by adding SiO> and Aly O3 with the method of melting-cooling. The results show that
when 15% SiO; and 20% Al> O3 are added in slag, respectively, vanadium can be enriched in solid solution of
Cas[ (V,P,Si) ]Os |2 from the original phases of 2Ca0+Si02 (C2S) and 2Ca0+Fe2 03 (C2F). The contents of
V205 in Cas[ (V,P,Si)]Os J> reach 24.38% and 14.90% , respectively. It is demonstrated that when the slag
is added by Al203;, V-concentrating phase can nucleates homogeneously at 1 325 “C and heterogeneously at
1 350 *C. When holding at crystallization temperature of 1 300 °C , the crystals of V-concentrating phase grow
from mean diameter of 6.28 pm for Smin to 25.19 pm for 580 min, and the number of crystals per unit area is
decreasing.

[ Key words | V-bearing steel slag; enrichment; V-concentrating phase; crystal growth; solid solution



