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Fig.1 XRD pattern of titanium-containing blast

furnace slag
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Fig. 2 Metallographic photograph of titanium-

containing blast furnace slag

1.2 K@iE&E

M S B R AE T REAR A m R CH A )
PEATHY , P8 iR B (A B RS LA 2 | = JE I A e
M EEAE B R £3°Co S0 Al FH 0 A AR e i 25
AL R o P SR R R
WK 3 iR
1.3 REH*E

RIS IR AN 4 7R, BARSCI P SR AN N ik

D) — W o & Bk i L CaO | & Bk



- 68 - v E R & & 4 BBETE

A [

B

‘L v
4 A

| wosi g |, TR
BRI f) TR MARR =50
B3 ekl a Al

Fig.3 Device diagram of modification experiment

R

CaO+ ki +CaTio,

SR

ELNGLR

SRR

— R R AR T
(1500 C. % 4k)

v

— W

— K

— B ERAHE

e

EL NGRS

SRR

W A
(1500 °C . #fk)

V

ks
CRER
YRR A

B4 g

Fig. 4 Experimental flowchart

(TiO, H KT 90%) .CaTiO, I ZE 1 500°C., Hir,
CaO P £ Sy 5 B e s i 1t 1 15%~30% , 15 K
TS (AU i 2R K e i B A Y 15%~30% , CaTio;
8 S 0 Sk 7 B i T Y 9%~21%. R L
60 min 7 , []44 # HmEIR 25 S, BERET ] 8 min, 25
SN 4 L/min, BEREE SRS IFIRFRIR , B 2R H

FE RS —RACE

2) —REBE . B — RS R TS 22 200 H
(0. 074 mm) i &, #4T —IRIR IR E 1, JRAF — R4S
B KGR,

3) TR . AR S — RS RN
WAL 1500°C, Horpr, — A ERT RS 4 10 %S i
Ry R PR TR 1Y 20%~50% 0 A3 60 min )5, 7]
J T BT IR 25 S0, IR IS [A] 4 8 min, 25 S A
4 L/min, WEREEH SR FER , 2R A 2 %,
AT IR

4) TWRHETE . B IR R TS 2 200 H
(0. 074 mm) i~ , #EAT R ER IR i, JRAGF R4S
R AE0 R,

5)EER e E G AT 3) M HE4) .

1.4 WERME
AT S AR Ak O L (1) —(4) .

2Ti0+0,—2Ti0, (1)
2T1,0,+0,—4Ti0, (2)
2Ti,0.+0,—6Ti0, (3)
Ti0,+Ca0—CaTiO, (4)

H SR (1)—(3) A AT, [ i v mig i 25 <A
FH R 5 Bk g b s 0 v kv v AR SR I 4
AL R E AN TiO, o SR JE H RN (4) ATAT, Ti0, 5
AN CaO S 2B B H ARy CaTiO,.
1.5 SHRITERE

AT R X SRS o B ik A5 Rk 7
WAk 2 20 A, 8 FH XS R A S BT R 4 4 A
20 R, 32 4 AH BT W SR RURE 7 ) G R L TE
F, SR FH H B A 55 S T 2 A U = = Y
TiO, i , PR Bh=X (5) T ABA 0 2k [Tl

R=(mxw,)/(myXw,) (5)

H R WER I T [BICR %5 m, W EBEAED i,
g5, FWEERET 1 TiO, & &, % 5 m, i L AT PR
i, g 5wy e AR RTYIRHT TiO, &, %

2 R 5vhg
2.1 CaOFRMEXTBRY BEFR . KHEEE
W R B R A

o R S I [ A K v U T A Y 25%
CaTiO, 75 i[5 22 A 5 B 0 i I 19 5%, % 4%
CaO s it X A5 K0 d AT 300 R A B 1E [l 22 i
SR ZE RN E 5 E 6 T .



2026 4E 2 A 1

i PRAF - ABERAT IR AR BRI T B P i R R A B 5T * 69

(¢) CaO 25%

(d) Ca0 30%

B5  CaO B 55 BR300 Y 5200
Fig.5 Effect of CaO addition on the morphology of perovskite
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Fig. 7 Effect of high-titanium slag addition on perovskite morphology
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Fig. 11 Effect of concentrate addition on perovskite morphology
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Improving titanium recovery rate of titanium—bearing blast furnace slag by perovskite
crystal morphological transformation technology
HAN Jiqing', ZHANG Li*, YIN Hongmei', ZHANG Hongsheng', FENG Qiuping', XU Zhiqiang'
(1. School of Digital Equipment, Jiangsu Vocational College of Electronics and Information, Huai’an 223003, China;
2. School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract: More than 3 million tons of titanium-bearing blast furnace slag are discharged every year in China, and
the TiO, content of the slag is 10%-25%. At present, the comprehensive utilization of the slag is mainly to prepare
building materials. An industrial demonstration production line for the preparation of titanium-rich materials,
titanium carbide or titanium carbonitride from titanium-containing blast furnace slag has been built in Panxi area,
but there are some limitations. At present, most of the titanium-containing blast furnace slag is disposed by
stacking. Some scholars have proposed selective precipitation technology, that is, titanium-containing blast
furnace slag is modified by additives to make titanium exist in the form of perovskite, and then perovskite is
separated by gravity separation and used as raw material for titanium extraction. The titanium recovery rate of this
method is less than 48%. In view of this problem, this study proposes a perovskite crystal transformation
technology on this basis, that is, by adding CaO, high titanium slag, and CaTiOj; to transform the perovskite crystal
to improve the recovery rate of gravity separation. The effects of various additives on the recovery rate of titanium
were investigated by experiments, and the mechanism of crystal transformation was analyzed according to the
characterization results. The following main conclusions were obtained. When the addition amount of CaO, high
titanium slag and CaTiO; is 20%, 25% and 17% respectively, the perovskite is precipitated as equiaxed crystal,
and the recovery rate of titanium is 68. 41%. In the subsequent cycle production, the gravity concentrate is used
instead of perovskite. The optimum concentrate addition is 50%, and the gravity recovery of titanium is 68. 42%.
The main difference between perovskite crystal transformation technology and selective precipitation technology is
the crystal form of perovskite. The product of crystal transformation technology is equiaxed crystal, and the product
of selective precipitation technology is dendrite. The degree of dissociation of equiaxed perovskite monomer is
higher, thus increasing the recovery rate of titanium. The results of this study can provide a reference for the
resource recovery and utilization of titanium-containing blast furnace slag.

Key words: titanium-bearing blast furnace slag; titanium recovery; perovskite; gravity concentration recovery;

liberation degree; crystal morphological transformation technology ; dendrites; equiaxed crystal



