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97.58% I, 3845 T TFe 57.06%. TiO, 11.07%. V,05 0.591%. Cr 1.10% MI& 44Kk, A% T8, TFe. TiO,.
V,0;. Cr BRI 253514 67.51%. 38.66%. 90.95% . 87.55%.
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Research on iron separation test of a high chromium vanadium-titanium
magnetite in Panxi
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ZHONG Xiang, WU Ning

(State Key Laboratory of Vanadium and Titanium Resources Comprehensive Utilization, Pangang Group Panzhihua Iron
& Steel Research Institute Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: The mineral characteristics and laboratory discarding tailings and iron separation of a high
chromium vanadium-titanium magnetite from Panxi were studied by using Zeiss Sigma 500 scanning
electron microscope, Bruker energy spectrometer, AMICS automatic mineral analysis system, sieving,
grinding and magnetic separation. The main minerals in the ore are titanomagnetite, diopside, olivine, il-
menite and hornblende. The embedding relationship between gangue, ilmenite and titanomagnetite is
complex. The ilmenite is closely coexisting with titanomagnetite, and V, Cr are occurrenced in titano-
magnetite. There are micrometer sized guest crystal minerals within titanomagnetite, which limites the
increase of TFe grade and the decrease of TiO, content in iron concentrates. The wet high-intensity
magnetic separation used for the ore sample has a good effect on discarding tailings, and discarding tail-
ings concentrate can only achieve significant dissociation and separation of ilmentite and titanomag-
netite at a finer particle size. During iron separation process, V and Cr were mainly distributed in the
iron concentrate. Using a wet high-intensity magnetic discarding tailings and three-stage stage grinding
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and stage iron selection process under the conditions of grinding fineness of —38 pwm accounting for
97.58% obtained a vanadium chromium iron concentrate containing 57.06% TFe, 11.07% TiO, ,
0.591% V,0;5 and 1.10% Cr. Relative to the original ore, the recovery rate of TFe, TiO,, V,0s, and Cr
were respectively 67.51%, 38.66%, 90.95% and 87.55%.

Key words: high chromium vanadium-titanium magnetite, discarding tailings in advance, stage grind-

ing and stage iron separation, process mineralogy
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2.1 AEERG

W REAL=E Ao T W3 1. FR 3 1 AT, ke
FEA WS> A Fe, TiO,. Cr Fl V,0s, S35k
#] 22.40%. 7.29%. 0.336%. 0.173%, &% . Bk [H1 ity
s, EEMKA 2= Si0,, MgO. CaO Fl
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Table1 Chemical composition analysis of the ore sample %
TFe TiO, V,05 Cr Si0, AlLO, MgO S P As
22.40 7.29 0.173 0.336 29.48 4.50 12.83 0.149 0.037 0.001
Cu Co Ni Pb Zn Mn CaO K,0 Na,O
0.024 0.004 0.056 0.001 0.021 0.181 10.06 0.139 0.18
x2 REERETWAER
Table 2 The mineral composition of the test sample %
PREEERE  BMEA NG BB BEEG SMEA g SEHA Rt BEERAARA BBkET R
34.98 34.81 6.80 5.21 3.75 l1.61 0.86 0.73 0.68 0.10 0.09
A BKA SKa PG Sia BEkG Aok mEEsT RGO Bk Ak &it
0.67 0.61 0.39 0.36 0.25 0.24 0.20 0.16 0.11 0.08 100.00
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Table 3 The occurrence state of Fe in the sample %

R4 FmTiTEREFRESTER

Table 4 The occurrence state of Ti in the sample %

WENERR BRERET AMeEk BiiLY) mERREL ARERER

PREEERE™  BRERET @il RERRE:

Ifi 3 I /';:,.'\ i

TH “fFe  hFe BhFe hFe  iFe  fiFe  TFe T H H1Tio,  PTiO,  PTiO,  PTiO, Ti0,
THE 1543 226 162 013 296 JRE 2240 o 2.92 3.15 0.06 1.16 7.29
ST 68.88  10.09 723 058 1322 JEE  100.00 WARiTES 40.05 43.21 0.82 15.92 100.00
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Fig. 1 The mineral embedding characteristic in the sample
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Table 5 The effect of grain size on discarding tailings product index

N - o Vi /% IR /%

R Pmm AR R e, Vo, Cr TFe TiO, V.0, Cr
RN 82.18 2533 8.62 0.202 0.392 93.33 93.09 95.96 95.88

-15 By 17.82 8.35 2.95 <0.05 <0.05 6.67 6.91 3.67 4.12
Ji 100.00 22.30 7.61 0.173 0.336 100.00 100.00 100.00 100.00
RN 77.91 26.40 9.00 0213 0.413 91.91 91.63 95.92 95.76

-10 ==%n 22.09 8.20 2.90 <0.05 <0.05 8.09 8.37 4.08 424
Ji B 100.00 22.38 7.65 0.173 0.336 100.00 100.00 100.00 100.00
RN 74.15 27.42 9.24 0.222 0.435 90.77 90.08 95.15 96.00

-5 =20 25.85 8.00 2.92 <0.05 <0.05 9.23 9.92 4.85 4.00
SR 100.00 22.40 7.61 0.173 0.336 100.00 100.00 100.00 100.00
iR 65.57 29.62 9.91 0.248 0.475 87.44 85.74 94.00 92.70

-3 =20 34.43 8.10 3.14 <0.05 <0.05 12.56 14.26 6.00 7.30
SR 100.00 22.21 7.58 0.173 0.336 100.00 100.00 100.00 100.00

H1 5 Al 0, 2 A0 -IRaCsm p v i 2 : OBEHE

FEARLEE AR, S AZ W T, K5 F TFe, TiO,.

V,0s5 il Cr ShALZ#i T, Tio, A1 V,0, [ i
REARG, 4 BT 3R 31 —5 mm 7 2% ik 2k S R A4 B2 o7
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B, il BAEH TFe Al TiO, [N 5 /1 90.77% [
5] 87.44% H1 90.08% [EAK 2 85.74%, [AAR ik B
K, AT PRUEIG R ARG EEAS ™ TFe F1 TiO, I,
L BE -5 mm, J0EAEW TFe S 5 R0 42

55 5.02 N H AR IR 25.85%; @V,0, Fl Cr £
fEAED 5 8, WEREN V,0, M1 Cr & &
/NF0.05% XHZH HEEAT T RESREE 0.5 ~0.75 T
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Table 6 Chemical phase analysis results of Fe in tailings %
mH TP Fe BB 1 Fe AT 1 Fe ALY Fe FERRER T Fe maEh 1 Fe TFe
o 0.20 0.49 1.19 0.08 6.04 R 8.00

PARIES 2.50 6.13 14.88 1.00 75.49 IR 100.00
*7 WEREW TiO, LEYWHEHLSHER
Table 7 Chemical phase analysis results of TiO, in tailings %
I H ERRERRA TP TIO, R TIO, &LANTIO fEMRER T TIO, JTIO,
it 0.01 0.87 0.02 2.02 2.92
PAIES 0.34 29.79 0.68 69.19 100.00
*8 WMEETV T YWAHARRIERAHBRER
Table 8 The mineral composition of the discarding tailings and main gangue removal situation %

YRS RS BEO AN BB BEin

S i

FwEa  Jrfra BKka MRka He  fit

i 0.25

RS 0.18 4456 63.89  4.68

60.00 16.98 1.23 7.57 2.29
37.56 15.79

0.92 1.49 1.64 2.16 1.56 3.91 100.00
14.77 44.79 63.27 91.53 91.65
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Fig. 2 The experiment process of grinding and iron separation
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20%, SR BE 62.5%, iR E AR A 1 2 Frw, 5
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Table 9 The grinding fineness conditions experiment results of the first stage grinding and iron separation
AT 0 =
AT (<74 umdi 0 PR R - OZ””M e i ikw{i s
K 64.11 38.25 12.03 0.345 0.67 88.71 82.49 99.63 98.74
25.00 B 35.89 8.70 4.56 <0.10 <0.20 11.29 17.51 0.37 1.26
J5 A 100.00 27.64 9.35 0.222 0.435 100.00 100.00 100.00 100.00
R 58.82 40.50 12.44 0.376 0.73 86.73 78.87 99.62 98.71
30.00 R 41.18 8.85 4.76 <0.10 <0.20 13.27 21.13 0.38 1.29
Ji A 100.00 27.47 9.28 0.222 0.435 100.00 100.00 100.00 100.00
Uik 55.36 42.00 12.49 0.398 0.77 85.27 75.34 99.25 97.99
35.00 B 44.64 9.00 5.07 <0.10 <0.20 14.73 24.66 0.75 2.01
J A 100.00 27.27 9.18 0.222 0.435 100.00 100.00 100.00 100.00
RN 54.15 42.60 12.47 0.406 0.78 84.68 73.65 99.03 97.10
40.00 B A 45.85 9.10 527 <010 <0.20 1532 2635 0.97 2.90
J - 100.00 27.24 9.17 0.222 0.435 100.00 100.00 100.00 100.00
RN 53.27 43.80 12.74 0.407 0.79 84.94 73.78 97.66 96.74
45.00 =N 46.73 8.85 5.16 <0.10 <0.20 15.06 26.22 2.34 3.26
S B 100.00 27.47 9.20 0.222 0.435 100.00 100.00 100.00 100.00
xR 10 —BRETEGKET T WEK
Table 10 Mineral composition of tailings of first stage grinding and iron separation %
RREg  BMEAO ARG BBk BRMWLG StHOEG Mo dRadEa o BRKa fikn He /it
0.43 60.32 14.75 2.63 12.44 2.96 1.36 1.49 0.54 0.35 0.21 2.52 100.00
F 11 —BEEVENEEKREER
Table 11 The grinding fineness conditions experiment results of the second stage grinding and iron separation
4 BE ) /9 I A37 /0 R/
VEAT A3 (155 L6 ) /% R T i/ % fﬁiklﬁltlﬁzz://o
“74umi5lt 43 um/ Lt TFe  TiO, V,0, Cr TFe TiO, V,0; Cr
i 82.61 4837 1248 0491 095 9379 8265 9991  98.04
58.84 =N 17.39 15.21 12.44 0.002 0.09 6.21 17.35 0.09 1.96
Ji A 100.00 42.60 12.47 0.406 0.78 100.00 100.00 100.00 100.00
R 78.65 50.62 12.39 0.510 0.96 93.46 78.15 98.83 97.30
74.92 B 21.35 13.05 12.76 0.022 0.10 6.54 21.85 1.17 2.70
J A 100.00 42.60 12.47 0.406 0.78 100.00 100.00 100.00 100.00
RN 74.59 52.50 12.35 0.536 1.02 91.92 73.87 98.45 97.14
91.08 R 25.41 13.55 12.82 0.025 0.09 8.08 26.13 1.55 2.86
Ji A 100.00 42.60 12.47 0.406 0.78 100.00 100.00 100.00 100.00
RN 72.52 53.38 12.28 0.547 1.03 90.87 71.42 97.65 96.30
99.12 82.22 B 27.48 14.15 12.58 0.035 0.11 9.13 26.57 2.35 3.70
JE 100.00 42.60 12.47 0.406 0.78 100.00 100.00 100.00 100.00
RN 70.92 54.27 12.11 0.556 1.06 90.35 68.87 97.16 96.02
90.24 ==%0n 29.08 14.14 12.77 0.040 0.11 9.65 29.79 2.84 3.98
B 100.00 42.60 12.47 0.406 0.78 100.00 100.00 100.00 100.00
R12 ZREVERET Y WAER
Table 12 Mineral composition of tailings of second stage grinding and iron separation %
RGP BMAO MINA BRERET BRI SR Wao EEEa rma Bk BiEa HE At
2.38 36.08 11.81 14.52 15.65 9.66 3.28 1.39 0.13 0.11 2.47 2.52 100.00

M 11 AN, BEE — BB dn e, — Bk
¥ 8™ TFe. V,0s. Cr it i & ¥ F+ 55, TiO, it i Fl
TFe. TiOZ\ V205\ Cr Eqﬁﬁﬁfﬁ%ﬂf&, TFe. VZOS\

Cr [R50 B AR R BE 22 /N T TiO,, 76 B W 41 & —74
um (7 74.92% W, G5 TFe A F R U 2843 391
50.62% F1 93.46%, M 4 B 2k 8] i 5 451 55 46
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XU, 25675 18— BB LA AR . ik 12
AL, B ER AT R BRERAT S R i T — B ik
R, R " BB R ERA A EE A5 1F , SRR T
U555 BRI R i B T HEA BB Bt BRI
(R BRI B — B Bk A7 B S 3, R 4>
mFe i T " BLb Bk AT, [Alif G380 78 5r V,0s.
Cr HEA T BUEERER

2.3.4 BN = BOR PR AR R
DIEEZE—74 um (5 74.92% (1) — BEERKSIT e =
BB BRI A B A, ke e i R
500 g, 250 TREHSE N 15% ~ 20%, JET HE 62.5%,
WIS AN & 2 FroR, IR 25 035 13, B0 40
J3-38 um 5 97.58% B = BLERK R, T AL
% 14,

xR 13 ZBRETHIZERKIKKRER
Table 13 The grinding fineness conditions experiment results of the third stage grinding and iron separation
A 3%

L e
Likn 89.16 53.98 12.11 0.543 1.04 95.06 85.03 97.41 97.06

74.72 ==%n 10.84 23.07 17.54 0.119 0.26 4.94 14.97 2.59 2.94
J5 4~ 100.00 50.63 12.70 0.497 0.96 100.00 100.00 100.00 100.00
RN 87.87 54.75 12.02 0.552 1.05 94.35 83.07 97.00 96.50

82.84 ==%0n 12.13 23.75 17.74 0.124 0.28 5.65 16.93 3.00 3.50
B 100.00 50.99 12.71 0.500 0.96 100.00 100.00 100.00 100.00
ik 87.11 5500 1193 0557 106 9418 8168 9698  96.44

88.76 =8 12.89 22.97 18.08 0.117 0.27 5.82 18.32 3.02 3.56
i - 100.00 50.87 12.72 0.500 0.96 100.00 100.00 100.00 100.00
Likn 85.52 56.00 11.84 0.559 1.08 93.56 79.54 96.35 95.76

91.00 =% 14.48 22.77 17.99 0.125 0.28 6.44 20.46 3.65 4.24
Ji - 100.00 51.19 12.73 0.496 0.96 100.00 100.00 100.00 100.00
- 84.87 56.25 11.68 0.568 1.08 93.23 78.23 96.27 95.49

94.24 ==%n 15.13 2291 18.23 0.124 0.29 6.77 21.77 3.73 4.51
J5 4~ 100.00 51.21 12.67 0.501 0.96 100.00 100.00 100.00 100.00
RN 83.25 57.06 11.07 0.591 1.10 93.32 72.90 97.45 95.65

97.58 ==%0n 16.75 20.31 20.44 0.077 0.25 6.68 27.10 2.55 4.35
B 100.00 50.90 12.64 0.505 0.96 100.00 100.00 100.00 100.00
ik 81.30 5685 1097 0581 110 9079 7105 9454 9266

99.20 =8 18.70 25.06 19.44 0.146 0.38 9.21 28.95 5.46 7.34
Ji 4 100.00 50.91 12.56 0.500 0.96 100.00 100.00 100.00 100.00

K14 —REVERET Y WAER
Table 14 Mineral composition of tailings of third stage grinding and iron separation %

PREEERE  BmMEA MAING BB BEMG

S A EEEA BERSAma Bkn BEn HE At

432 9.01 14.28 21.74 14.81 13.22

6.61 3.90 5.64 0.09 232 4.06

100.00

F 13 A 14 R Bl — BB 4051,
=BYAER" TFe. V,05. Cr fi B Wi T+, TiO,
{L A1 TFe. TiO,. V,0;. Cr [AlI 3R A 5 P2
TR HY, TFe. V,05. Cr ]I 5 AR I8 BE i /N T
TiO,; =Bk Ew ey S miEm T—. &
VERR R, FRUITE — BB e gk 0 40 B 55 T, Rk
WS ERRE ™ 035 A B e AR — Bk
B AR 5 — | Bk B B B,
e AR S AN RE (1) mFe 23 B i 383 2k Tk 4k
B AT, MR K = B Rk e R Ak
R0 & H PR BRRE B TFe. TiO,. V,0s. Cr X "

[T 05 %45 R 67.51% . 38.66%. 90.95% . 87.55%.
AR 1Y TiO, Al NG 1 57.08%

3 &

D) IZ RS R RE R R Z G0 N B A
TS A FN AR TN A, JE B 25 Y 5 13.22% 1Y Fe A1
15.92% 1) TiO, /4 FREFRERD ), V FI Cr 243
ARG, BICI ST YA

2)) i 3 i e 4R T LA S g ke AR A
Fe Ml TiO, i fi, JE B A M m K AH Y
B AR, JRBH AT . NG DR R, A
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BEMME IR 2, HATH W BR R AR I 4) 38 3 1 5t i o o - — BB O S I e
3) AR SERRE R A e R B HL IREREBR T L, W HUSE I BR 22.85% W, IR T
AR BE RN, B 5 BRGS0 e TR B R A st TFe 57.06%. TiO, 11.07%. V,05 0.591%. Cr 1.10%
T REIR Ay B s A ek V,05 Al Cr T80 A4k ()& B AEKRERAE B, TFe. TiO,. V,0s. Cr X a7 1]
i RS HIHR 67.51%. 38.66% . 90.95% . 87.55%
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