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1.1 BT S5

SEH AT Z ugm i Wk 1, S
TR 2, BKPIAE - 3R 3.

M1 ATE, JEAT AT RO A B A e R

R K. UM R, Horb TFe i £ 14.25%,
TiO, 7 5.83%: M3 2 Al %, A A 2k 3 2
DLEK W 2k T8 A 72, 5 B B & 1 46.28%:
F3AHE, R EE DR T A, b
REKEN 55.66%; Ft, fEMESRES, HMH
YIRS RE T WD ER RE AR R S R YR AR R
T BRI =3 0 W% 1 — RS TR USCBR Ak
W R

z1 BTUEZTESNER %

Table 1 Multi-element analysis results of the raw ore

TFe Fe,0, FeO V,0, TiO,

Ca0 MgO ALO, Si0, P

14.25 8.69 11.60 0.10 5.83

11.78 7.52 11.80 36.38 0.33

*®2 RE KBS

Table 2 Iron phase analysis of the raw ore

LA R R Rk ERERA R A2 2k FERR 35 Pk &it
B Y% 6.61 2.95 0.68 4.04 14.28
AITE ) 46.28 20.67 474 28.31 100.00

*®3 RE KBS

Table 3 Titanium phase analysis of the raw ore

FFR BREEERDTRER BRBREORER Bk At

ETE% 1.32 3.36 1.35 6.03
AR Y% 21.92 55.66 2242 100.00

1.2 EEHYIRERMEE

JEA KRR R E LB TERCIR N E, ik
FikLE N 0.1~0.89 mm, HEHT PR
SRR A EcRHEES, R R DUE TR AR
NE, AR N 0.1~0.39 mm; K H 5k Lk
WIR KA A A, 5 oA Bl g A A FRE
ML AILS, B SR 5 Rk 1)
FRRER SR A A R 2 VA X (1) B 28 &8 K — g 44
Bk g, X NP RS Rk B U R it
T R DR SRR BN
B e R AT T KA TR O AR AR, IR Ak
ERAEM RIS RR AR G N R Tk .

R R IRKCA, B EEES. kL
R, WARE AN 0.1~1.6 mm, 5 H KT Pk
WA AVER Bk AH Ll ms A, o R T S IR R
i

2 K7k
AR SR BE T AT IR0 oA, &3

PR “ZR 8, Rl R FE, ASEbRA
BATHE BRI, BRI AR 32 EON R . R A
W = BOmwe, RN — R Tz 5, X
W= AT IR . EAT, BEHOEAT) P o Y
FL— M 40~60 mm, Z5 AR AE, iR
R IRE R, IR, AR IRSEER TR U R
EFE-40 mm.

SN ER HEAT A & -40 mm 5 HEAT T
B, BT B T R A AT Ve R R, AT
KRR, R AERLET, W &%
N-40+20 mmCHL K 2% ) A1-20 mm (ALK , IF
Sy AT TR ok, TR g
S i R T W38 ) P )3 1255 W <y o
HE, BORBREERIR S AL EZ, M
BRI A, e ol i U 2 DL ST 1

3 ERER5ITR

3.1 FRIWEELE
3.1 RS

JE BT R A PR B B A 40 mm 5, SR A
20 mm FiFLor FORL L (-40+20 mm) FIGHRLZR
(20mm) , SR 4.

MK 4 TR, Rl JACH G, RAFHRLLS
F7% 30.38%- TFe fhfi 13.61%. TiO, fhfr 5.83%,
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Fig.1 Flow of vanadium titanium magnetite waste rock
discarding tailings
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Table 4 Classification tests of the raw ores

s /% Bl /%

P FE R % . .
S nn FER % TFe TiO, TFe TiO,

FHRLZR 30.38 13.61 5.83 29.20 29.71
e 69.62 14.40 6.02 70.80 70.29
R H 100.00 14.16 5.96 100.00 100.00

YKL 77 H69.62%- TFe fih Al 14.40%. TiO,
B 6.02%, J5 B REX PR AR 43 kAT T iR
S

3.1.2  PhREAKMSEE

(1) HRLG T i 2 5% 1 S 56

B 5K JREL PRRELRE ) 77 W, 3 R 0 3 5 R
UF ) CT 0506 BYRE VR i Wh ik HLSEAT 0, W%
RN 398 KA/m,  F3 Sl T AN () EO R AT S
5, AR WE 2,

M 2 B, Bl e OSRGOS
TFe &t 7« TiO, &b {3 32 ¥ 3% Jn, TFe [a] i % |
TiO, [A] Uit 2 3B W P IS, B TR & B il A & N
30 Hz.

(2) ARL g1 =i 2 2% A Sk 5

B KR B B A R AORE 4 7 W, 3 R R R
BT CTF 0404 il /i X pLdk AT, e
Y58 N 358 kA/m, 3 R AN [R) AR AT
S, SERILE 3.

A Hz
(b) BT TiO, KIS
Effect of rotational speed on TiO, in concentrate
2 HAREESRINEF ML
Fig.2 Effect of speed signal of magnetic drum for dressing

indexes
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M3 FE Y, B R IR WE i, e R RUBHKIE
TFe & 7 . TiO, BT E W 18 N, TFe [A] U 2% | Table 7 Iron separation tests of tailings
. N A A fds . . I /% [ /%
TiO, [A] Wit 3¢ 2 7 e 1, Bt % fo S AR Oy T T

14 Hz, {HH T A %4 N3RS K ZH TFe. TiO,
LAY T =Y R ) | /€ i By (=48
3.1.3 R4S

WA R S A S5, MR A, R R
REBAT P2 SLES, Bl MIEN 30 Hz, SEIRgE R
W 5.

%5 ERBTRMRESSTR
Table 5 Dry-discarding production test of coarse grain V-Ti

TFe TiO, TFe  TiO,

AT 112 5487 745 621 211
KR RH 9888 939 391 9379  97.89
% 100.00  9.90 3.95 100.00 100.00
O™ 123 5462 752 673 236
ARLRET RET 9877 942 3.88 9327  97.64
4557 100.00  9.98  3.92  100.00 100.00

magnetite
/Y% B4 /%
i 22 1% . .
FE A FER % TFe TiO, TFe TiO,

KW 83.18 14.36 6.21 87.77 88.61
BN 16.82 9.90 3.95 12.23 11.39
N 100.00 13.61 5.83 100.00 100.00

MW ST, Zad e s, Al R
16.82% [T, B TFe A/ T 10%. TiO, i
BT 4%

[ T AHRE 7 it SR R T e WLk AT 4R
PEELES, HUEHESR N 14 Hz, R IN— R
ARy, I E MY 25 Hz, LI 45RN
* 6.

xRo6 MR TRMEE~KE

Table 6 Dry-discarding production test of fine-grain V-Ti
magnetite

mnhL/% I /Y%

[m] =727 /0,
7 il P23 % TFe TO, Tre TiO,

FHIERSH 55.95 1736 7.23 67.45 67.23

HiERE 17.31 11.66 534 1401 15.36

HIEREN 2674 9.98  3.92 18.54 17.41
ey 100.00 1440  6.02  100.00  100.00

M 6 A1, Sad A e s, il e &
26.74% [MJEH", W TFe fhi/MF 10%. TiO, i
Fr/NT 4%

N TR RGO, R AR R
KL RA AL A AT BN S ke ik, SLIR 45 R
W 7.

M T RER, CRRL AT A 1.12% H K
KW, 4RI 5 1.23% BT, Bk
B, BEMEHUKL, WMEF LY HE, w1E
NS B R .

3.2 EXMEXR
321 R

DO 7Y 5 VA vt LS RAL YA i M 70 1
LC 5] VR & U5 HEAT AR, ORE A B 7 g kAT N X
.

(1) b2 e a5 xT B e

T H RN JE s e, KRR
SSRETERTYD, R, 7 SR WA 5 R R G ik
W% Sk AR [RISCX B R0 E A9, B RISt R
WA 3 R R RN LA R R SRR A

i B R R R E RLIE AL (R R R
318 kA/m) SEMIFEMG R (WiA5EE 557 kA/m)
BEAT X LS aG,  Hp RGR 1 WO ML R R R
S mm, N, XFTIEREBE S -3 mm JE3E TR
ELszat, SEof gl WK 8.

#=8 WMEZEXILLILE

Table 8 Effect of separation equipment on dressing indexes
T /9%
PR Fe  TIO, TFe  TIO,

WREBLE

FEHT 4034 23.81 922 62.09  56.44

FRGRR oo
T FEH 59.66 9.83 481 3791 43.56
5% 100.00 1547  6.59  100.00 100.00
- FEHT 6222 2003 890 80.56  84.03
R
e By 3778 796 279 1944  15.97
55 100.00 1547  6.59  100.00 100.00

M 8 FT AN, bRk R 1A R L3R AS 1 R AT
TiO, &t 7 4.81%, T M 4 9 W ML 3K 15 19 B 7
TiO, fh AL 2.79%, i V4 16 T ade A1 35 A 1o Wi 5 T
ERTIEY/E7 7 TR E DAY B INCT PENESIE 73NN
—iE i B, Bk, W R A ik R T
P ORI o

(2) Hil R 2 RhRL L S A S5

XRG4 2 -12 -8, -5 -3 mm,
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R, AR 4, | o B TR R 8554
L 19.66 | 83.04 &
& =
20.17 88.00 H1956 82.54 *};t
19.97 87.00 o2 =
19.77 19.46 | 82.04 E
1957 86.00
& 1937 85.00 & 19.36 81.54
i;—‘ 19.17 —— *;ij'ﬁr TFe i 84.00 ﬁ 19.26 . L L L L 81.04
oz 18.97 —o— F&1" TFe AU | g3 00 = 8 10 12 14 16 18 20
%g;; 82.00 TR 4438/ (r/min)
18.37 81.00 (a) T4 PR G RT RS 57 H TFe HORZM
18.17 80.00
3 4 5 6 7 8 9 10 11 12
2RI /mm 8.72 4 85.77
(a) &3 BERLEE X RS TR e ) 21 8.67
85.27
< 8.62 =
g o
2‘82. 89.85 & 8.57 84.77 ﬁ
X = =
ol ue 459 10, )
66t 87.85 & e~ HH" TIO, fhfir 84.27
s 30T §+ 8.47 —o— FEH" TiO, iR
Egaef —o 5 TiO, @i 8685 x 8.42 83.77
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Fig.4 Effect of feeding size on dressing indexes
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M5 FTE, B R AR E K, RSB TFe.
TiO, fb A7 & #i P& AIC, TFe. TiO, [H] U 6 i ¥ 44
I, AR R E Y 13 t/min.
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TE 25 R RL RS -5 mm. & /K 3% 3% 13 r/min 2514
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M 6 TN, BEAE V& RERT R, AFHT TFe.
TiO, & 7 & #i 3 i, TFe. TiO, [A] Y % & ¥ [#
1K, BUHEBEER 7°,
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Fig.5 Effect of drum velocity on dressing indexes
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Table 9 Wet tailing production test Table 10 Iron separation tests of tailings
. L% 2R/ % . ALY /%
FE ':Il:ll:l }_L$/% TFe Ti02 TFe Ti02 FE ':Il:ll:l }_L$/% TFe Ti02 TFe Ti02
Riw™ 64.13 1972 871 81.77 84.71 Riw™ 0.46 55.41 6.15 3.24 1.01
By 35.87 7.86 2.81 18.23 15.29 =Y 99.54 7.64 2.79 96.76 98.99
EH 100.00 15.47 6.59 100.00 100.00 EH 100.00 7.86 2.81 100.00 100.00

MR 10 WA, RBAIE 7R 0.46% [ E G
W, ke, BEFML, WMEY LY
1B, AR NS R AR
773

| TFe #hfir
[ TFe [ %

| TiO, &hfr
| TiO, [Elfir%

K1 1%

100.00 [14.16] 5.96
100.00j100.00
o

33 BREREE
U e A VE == I LT AV ) =R S
B, ArE R T 2R B WA 7.

o 45

—40 mm J5iH"

+20 mm % —20 mm
30.38]13.61] 5.83 69.62|14.40| 6.02
[29.20]29.71 |70.80] 70.29
R (T ik Fe R A LRI
398 kA/m 358 kA/m
38.95/17.36| 7.23 30.67(10.71 | 4.48
25.27]14.36 | 6.21 5.11 ] 9.90 | 3.95 47.76 47‘2%43? jﬁmﬂgm 23.04
[25.63126.33 [3.57 | 3.38 SN
358 kA/m
12.05]11.66 | 5.34 18.62] 9.98 | 3.92
[ 9.91 [10.80 13.13[12.24
76.27| 15.47| 6.59
83.30184.38 23.73] 9.96 | 3.92
16.70]15.62
C) s \
TFHRs"
+5 mm MK =5 mm

76.27[15.47| 6.59
83.30]84.38

i Q| i
557 kA/m
48.91[19.72|8.71 27.36]7.86 |2.81
|68.12]71.48 [15.18 [12.90

7 RAMERRERE
Fig.7 Quantity-quality flowsheet of discarding tailings
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ERENT, RSN TFe fif7 15.47%- TiO, fhi
6.59%, TFe fhfrEETt 1.31 NE 4N, TiO, dhfrfe
TF0.63 4 7r iy YK AR S 22 i U R
JG, ATl P2 27.36% TFe i i 7.86%. TiO,
iz 2.81% K &A% B A", A5 TFe S fiL 19.72%.
TiO, it B2 8.71%, TFe fh AL 42 T+ 4.25 4> F 7 &1,

TiO, Mz 7T 2.12 M7 k.

4 £

7w

G

(1) J&l™ TFe fifi 14.25%, TiO, fifi 5.83%,

JE8™ R H A O R BERRAT FERERET, KR Bk
WK 5Bk BRI L B R R B 1R, AR TR
BR—i& B kAT A R AR O 0.1~ 1.6 mm,
FLEERORL, A R AR -
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Test on Discarding Tailings of Waste Rocks of a Vanadium-titanium
Magnetite in Panxi Area

WANG Jianping, LI Weiwei, LUO Deqiang, WU Xuehong
(Mining Company’s Designing Research Institute Panzhihua Steel, State Key Laboratory about
Comprehensive Utilization of Vanadium Titanium Resources, Panzhihua 617063, Sichuan, China)

Abstract: The combined methods of dry-discarding and wet-discarding were used to separate the vanadium-
titanium-magnetite waste rock in Panxi. The results indicated that the grades of TFe and TiO, which existed
in the tailings reached 9.96% and 3.92%, respectively, and the recovery reached 23.73% using the dry-
discarding method after the waste rocks were crushed to -40 mm. In addition, after the concentrates of dry-
discarding were crushed to -5 mm, using the wet-discarding method, the grades of TFe and TiO, which
existed in the tailings reached 7.86% and 2.81%, respectively, and the recovery reached 27.36%. Finally, the
discarding rate reached 51.09% using the combination methods of dry-discarding and wet-discarding, and
the TFe grade of concentrate increased 5.56 percentage, TiO, grade increased 2.75 percentage. The method
could greatly reduce the subsequent grinding amount, improve the initial grade, and reduce the mineral
processing cost.

Keywords: Mineral processing engineering; Wasterocks; Dry-discarding; Wet-discarding
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