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Research and industrial practice on improving quality and reducing
impurities of Baima vanadium-titanium magnetite

Liu Zhixiong
(Design and Research Institute of Mining Co., Ltd., Pangang Group, Panzhihua 617063, Sichuan, China)

Abstract: In order to further improve the grade of vanadium-titanium-iron concentrate and realize the
policy of blast furnace concentrate, the process mineralogy of vanadium-titanium magnetite concentrate
produced by a concentrator in Baima mining area of Panxi was studied. It is pointed out that the pres-
ence of guest minerals in titanomagnetite affects the theoretical grade of iron concentrate, which is the
main reason why it is difficult to improve the grade of vanadium titanomagnetite concentrate. Through
laboratory and industrial tests, it is proposed that the content of SiO,, MgO and Al,O; in iron concen-
trate can be effectively reduced by increasing the grinding fineness for deep separation, and the grade of
iron concentrate can be further improved. The research results have been applied to a concentrator in
Baima mining area and the grade of V-Ti-Fe concentrate has been increased from 55% to over 57%,
thus effectively increasing the supply and maintenance capacity of high-grade V-Ti-Fe concentrate in
smelting system, improving the economic benefit of the whole steel production line, which provides a
technical route for improving the grade of vanadium-titanium magnetite concentrate in Panxi area.
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Table 1 Results of chemical element analysis of V-Ti-Fe concentrate

) w/%
JFUBPRL 2, /mm
TFe TiO, V,0; S Sio, ALO, Ca0O MgO
+0.25 47.04 9.10 0.56 0.51 11.28 5.43 1.49 6.84
—-0.25 ~+0.15 50.69 10.09 0.62 0.46 7.80 4.77 1.04 5.58
-0.15 ~+0.10 52.88 10.38 0.67 0.45 5.78 4.12 0.75 4.50
-0.10 ~ +0.075 55.44 10.65 0.72 0.50 4.55 3.92 0.59 3.94
—0.075 ~ +0.045 56.22 10.67 0.73 0.53 3.60 3.62 0.54 3.38
—0.045 ~ +0.034 57.54 10.80 0.75 0.61 3.36 3.55 0.43 3.20
—0.034 ~ +0.028 57.57 10.67 0.74 0.56 3.05 3.44 0.37 291
-0.028 57.62 9.98 0.74 0.59 3.44 3.47 0.47 2.85
[EK=NY A 55.81 10.29 0.71 0.54 435 3.77 0.59 3.57
A58 i 7 55.79 10.40 0.69 0.51 430 3.63 0.56 3.51
Fz2 YHEEY ENRT YR E
Table 2 Full grain mineral content of V-Ti-Fe concentrate %
, i
PRk BBk R ik
i va) BHA MR A

86.59 2.53 2.90 1.13 2.16 1.92 2.77
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Table 3 Dissociation degree of main mineral monomers of V-Ti-Fe concentrate %
EARUN
2551 K —
NI GRS TR ] BkA
R 92.00 2.00 6.00
BRI 5.00 90.00 2.00 3.00
Rk 37.63 4237 6.00 14.00
i ] 51.98 43.98 8.00
Bk 39.88 34.88 2.00 3.00

*4 NREBT SRUKERETY

Table 4 Metal balance of iron and titanium of V-Ti-Fe concentrate %
Wik
R/ WY R TFefhfiL TiO, iz R4 e e m
TFe TiO,
7N 3 73N 86.59 62.27 8.97 53.92 7.77 95.26 75.22
NS 2.53 30.00 40.00 0.76 1.01 1.34 9.80
Rk 2.90 33.00 51.00 0.96 1.48 1.70 14.32
Ay 1.13 55.00 0.62 1.10
Jsy /i<t 6.85 5.00 1.00 0.34 0.07 0.60 0.66
=i 55.79 10.40 56.60 10.33
100 100
F5 HPREBYRETFINGESR
Table 5 Particle size sieve analysis results of V-Ti-Fe concentrate %
$12%mm s 1 e mr T
TFe TiO, TFe TiO,
+0.25 3.40 100.00 47.04 9.10 2.86 3.00
—0.25 ~+0.15 7.40 96.60 50.69 10.09 6.72 725
—0.15 ~+0.10 9.42 89.20 52.88 10.38 8.92 9.50
—0.10 ~ +0.075 11.01 79.78 55.44 10.65 10.94 11.39
—0.075 ~ +0.045 17.36 68.77 56.22 10.67 17.49 18.00
—0.045 ~+0.034 3.24 51.41 57.54 10.80 3.34 3.40
~0.034 ~ +0.028 11.33 48.18 57.57 10.67 11.69 11.75
-0.028 36.84 36.84 57.62 9.98 38.04 35.72
A 100.00 55.81 10.29 100.00 100.00

RN B AH S8 5 A Pl A ok b o7
N 55.79%, B S A 62.60%, AR EIS S A,
BAEO S i — RS s m . Bk BT
H14+200 H (0.074 mm) 2k A 3%, a9, Bifk
Wy A A g A, LR ERRE R (B S BRSO 1Y
PAIA figt B FE AN 84.89%, SRR PR ff B FEAN Ky

37.63%, G A4 () PR fR B FE AL 50% AeAy, TR
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Table 6 Test results of fine grinding and deep dressing of V-Ti-Fe concentrate %
JEH A EE (=74 pm b H) P = TFef v TFeEIiR

Boksm™ 98.02 56.51 98.99

68.77 == 1.98 28.35 1.01
25k} 100.00 55.95 100.00

it 93.98 58.32 98.02

95.42 == 6.02 18.42 1.98
2kt 100.00 55.92 100.00

Porsw 93.21 58.59 97.72

99.42 e 6.79 18.81 2.28
25k 100.00 55.89 100.00

Boksn- 91.58 59.24 97.06

99.90 R 8.42 19.55 2.94
25kt 100.00 55.90 100.00

AT UL, BEE B 20 (R 3G 0, ARG B b (57 AR 2R 7
P, B Tk 59.24%, (AW [FICR BRI Z T F%;
LR A0 B IR F]-200 H (74 um)95% LAy, — K5
RERHRE T WAk F) 58.32%, IR ILF] 98.02%,
T I A B TR P A S LR A B i
3.1.2 M4

HR Y8 BB PRE R 3 A4t 2R, Hi+200 H (74
um) Bk LA, T1—200 H (74 pm) 8k SR #5, iat

55 LA 200 H (74 um) 24 53 ORLEE X PAE 0 247 43
2%, +200 H (74 pm) FHEEREE, —200 H (74 um) FH %
PEFTRGRE T, 5 SR AN 7035 B RCR, HURE G BE 1 4
FERAE 200 H (74 pm)95% 475 W 3750 Bl o
S0 % 06 B a2, RLDRL 40 W %k WE 2 R N
108 KA/m, 4R/ REVERL AR EE N 116 kKA/m. #H
MR gnaE R IR 7,
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Table 7 Experimental results of separation of coarse and

*8 YIHHRBET 2 FEABNER

Table 8 Results of single flotation test for V-Ti-Fe concen-

fine V-Ti-Fe concentrate trate %
7 FE5R% TFedh /% TFe[mll52/% AL A&
e i
HURIHR B 31.06 59.14 32.61 TFe S TFe S
LR 470 19.51 1.63 TR 8640 5664 0.12 8725 2351
AR RS 61.82 58.83 64.56 TR 13.60 5256  2.48 1275 7649
SRR ™ 28,07 121 &t 100.00 5609 044  100.00  100.00
iy 92.88 58.93 97.17 YRR R, o TR, R
B 7.12 2242 2.83 BV IE T A REA AR POR T Y S & &, K
Hit 100.00 5633 100.00 WSR2 0.5 A E 43, (EIIBCRI R BER .

N

UK BRRG 0 SR FHRLAN /3 VERETE T 22 REARAS
k1 58.93% [EAER", ICE KR 97.17%, 541 BE
RIS A L, FEAR R BE O A0 EE R, RS0 b o - 55,
{E [ASCAR X — 28, BRSO ZE A K,

3.1.3  PFEERE

RIS TR T 50 W2 i o5 45 SRl A0, Bk
Koo B — B B AL (2 R Bk
W), K W& i 1.13%, BUEgHRs0 S &8
B, SR TR T R A T IR RS, 25 4T BE AR Y
RO E IR RIS, B R ) B — T R SR U A
FE R ZGFNHIRE R 1, PRidilah st R 8.

[S-3=

JER" (=74 um 96%:=)
H,SO, 833 g/t
3kCuSO, 167 gt
IRATZS 300 %/t
5'% 80 g/t

H,S0, 167 git
CuSO 83 g/t
R 25 200 gt
60 g/t

3KH,S0, 167 gt
3KCuSO, 50 gt
3RS 130 gt
32% ¥ 40 g/t

IEmIE 2

5 IKH,SO, 167 git
3CISO, 50 gt
IR RA T2 130 gt
kY A 20 g/t
ITRH 3
=
R TG

Bl SSKSRT 2 —ik T2 RENRRE
Fig.1 Experimental principle flow chart of single flota-
tion process for V-Ti-Fe concentrate
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FEHL— e T 200 1 3Lt b, BT XLk A
W HRRE, IR T TR+ R B A T 235, 400l
PEAT T 308 R 16 T 20 RN e -7 ik T 253, ek
I FARSHORM 2555 B — e B AH ], 2 R
A3 ILEE 9 FiE 10,
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Table 9 Experimental results of floatation-magnetic pro-
cess for V-Ti-Fe concentrate %

At CFL e
TFe S TFe S

R

PAET 81.10 5897  0.11 85.28 20.46
T A 5.30 2095  0.18 1.98 2.19
LR 13.60 52,56 2.48 12.75 77.35

JEYCY0N 18.90 4370  1.84 14.72 79.54

&t 100.00  56.08  0.44 100.00  100.00

10 RGBT H—ZLZREER
Table 10 Test results of magnetic floatation process for V-
Ti-Fe concentrate %

T EES
TFe S TFe S

P R

BRRE 89.28 58.71 0.12 93.48 31.77

T 475 5338 3.05 452 42.87
Wi R 5.98 18.74 143 2.00 25.36
BT 10.72 3407 214 6.52 68.23
&it 100.00  56.07  0.34 100.00  100.00

KA IIRAS R RN, JCI IR I - W e i 2 Wl -
PRIEHR & T 2 RESR m PUBR BS b 7, (ERG 8™ [m]
WCARHRA FIRE R R R

SEE A IR W X SRRSO gt — 2 A
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Fig.2 Principal flow chart of industrial test
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Table 11 Relationship between grade and treatment capa-
city of iron concentrate with different quality
improvement

YL B/ (th ™) BREW 5 / %
395 57.12
329 57.63
298 57.74
228 58.57
186 58.61
123 58.94

322 PKEH AR R
ENGIEITRIR TN VASE A P U S
R 12 TERRGET RASHRBTRERXR

Table 12 Relationship between grade and particle size of
iron concentrate

%

BRKED AL —325H (45 pm) &1 —400H (37 um) &
57.12 77.79 66.82
57.63 82.69 76.42
57.74 86.23 76.65
58.57 94.53 91.44
58.61 96.30 93.43
58.94 96.59 93.81

B AIE T, PRS0 A fE

MFZ 12 AIE Y, BEAE FE R A0 R, B 5
DLW R AP R 18 -325 H (45 pm) 5 i
95% H~-400 H (37 um) &5t 93% AL, Fok5 a5
PEEE IR BN E R T, REIRA £

SR

59%.

3.2.3  $REKE T Z TR o
J T RO S R IS T2 2T R AR
I, BB R 59% B R AR BRI BORE AR 5
JE WS A Tk 2 e A, 45

®13 REATRKET ZTREMLEOER

Table 13 Comparative analysis of multi-elements of iron concentrate before and after upgrading

B 13,

%

TFe TiO, V,0; Ca0 MgO ALO;, Si0,
PR 7 i 55.74 9.29 0.722 0.55 3.56 3.56 4.18 0.424
PG i 59.03 9.37 0.792 0.22 2.37 237 2.00 0.332
ZMH 3.29 0.08 0.07 -0.33 -1.19 -1.19 -2.18 —0.092
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