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BRRBRBRMEMMER, TR ARY ® 1 UESTRINER %
MAEZ BIREN “E=4RB” M, BT 2% Table 1 Chemical analnylzlt;;):lsmultl-elements of the raw

FHARK RIS, EAESTREST PERTR TFe TiO2 mFe FeO Fe03 CaO  MgO
ffy [k — B E U R B B B 4 K B M 1051 559 013 1023 352 1088 677
[HRGESRER AT A, SECRRSMBAAGE A% VOs P S A S0 MiO
TR U0, g T 74 B R o 1403 006 007 032 000 4220 0.18
R, ERERATREREETTR TR, R 2 BT SRNBTHEIRER
RIS . A R A R S PR IR T %% Table 2 Full grain screening analysis results of the feeding ores
) TiO2 TiO, TiO: TiOz IE

R MAHBOFRAR 0, AXOEEROET  wmme F EER R AGE BEH
R IE S DT R A BT RR TR e v AN
B IR R AR AT LB, I +0.18 1207 1207 160 345  3.46

’ T -0.18+0.15  10.65 2272 254 4.84 8.30
W BB T RN ERY ES B R Ak E Uk 20154012 1105 3377 335 662 1492

BT (R4 AR RS BRI -0.12+0.096 1410  47.87 540 13.62  28.54
b N °
-0.096+0.075 9.13  57.00 697 1138  39.93
A} Y,
1 IT¥g 4% -0.075+0.045 22.92  79.92 760 31.16  71.10

— -0.045+0.038 4.56 84.48 8.33 6.80 77.90
1.1 EZAESH
-0.038 15.52 100.00 7.97 22.12 100.00

Xk ek B AT B TR FE T BRLE AT, & 100.00 559 100.00
HERPHNE 1. 2
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ME1TES, &7 AIRAREN TR R,
H TiO: M 1L 5.59%, B A Fe &N 0.13%, &
BIEHAR, EEET P S BN 0.32%, RBTE
B BB SR R o

hF 2 FH, BT +0.075 mm Fl +0.038 mm =
RS, HRKE=RASME NS, +0.12 mm
TiO2 AL BHAK, -0.12 mm TiO: B HERK, &
B -0.038 mm ¥ KFR K TiO: S R H &, %H
S TR, B EOE B
12 ESRVFRLEER

WIS EY FERS ARKT . KT
mAibek. D EBEEY  HER. AXE. DEKASE.

LR PR LB K R R T AR
ERBRIRD, RSy FEUTEEREZR
RO RN RAER A TR, SEMNKET
VIRRERAE AT, X SRR RE T B TR R4,
SRR Ry EE T X UL S

KRBT EZE R EHEA, KESTHAN
0.04 ~ 0.1 mm Z f&], £KERH CAASBLURLAR 43 A7,
BRUGKR SR, BRHEARSRRMA, KL
BB MR LR A, DR A A,
BRMKERTE, SR/ TRE, Nl
BT BHNREPERETYRE, BEHSK
B ERAPERERS M, KPR BIWH
FREERX, EREY PHRSRT NB AR EE
BE, fE—EEHKA R,

EREET RAYEEASR, KEOE0.02~
0.08 mm 2 [8], DIRCREFETHAT B+, DEL
DAIAR 40 R B TR T 0, Bk kb
W, K LEE G REE,

2 BHRR
2.1 HiHEERE

RI KA SLon-500 Bk3) =66 B REENL, Wi
S ABKF TR 30 mm. MK 250 K /min. 3
3% 3.0 t/min. B HKIKE 30% BEAR 3 mm.
AR RERRE, RREGRIE 3,

® 3 —HRAamMEAEERHARER

Table 3 Condition test results of high-intensity magnetic the

first stage field

E&iﬁﬁaﬁ il 2= 1, TiO; TiO2
/ (kA'm™) ZFR AL /% [ %

B 2763 21.06 50.95

424 By 7237 7.74 49.05

A5 10000 1142 100.00

B 3464 20.24 61.39

500 BE 6536 6.75 38.61

A% 10000  11.42 100.00

WA 4015 17.82 62.65

567 By 59.85 7.13 37.35

A% 10000  11.42 100.00
B 4203 17.20 63.30
628 By 5797 7.23 36.70
#5 10000 1142 100.00
B 4754 16.50 68.68
678 By 5247 6.82 31.32
BE 10000 1142 100.00

HERIATN, MEMGBRENA®, By ™
E. TiO: BRI EM B EEF ST, B
VeI E RIS SREF & T, BF $ Tio: &
R Wiz sRERIT 500 kA/m, BH HALT M
8BE, B RREREER. KE6ERETHER,
ik BB AE R RE% 3R E 500 kA/m, HLETAER R R
34.64%. TiO: ShAi 20.24%. TiO2 [E WL F 61.39%,
BH TiO: fA4L 6.75%.

22 ARG

K56 F F SLon-500 ik 5h @ KR FE RE &R, 7
B3 58 E 500 KA/m. 1K 250 IR /min. HEHEE
3.0 r/min. §EKE 30% BN 3 mm KEKHT,
AT SRR, RRERBR 4.

+ 4 BHEAAEFRERARBRER

Table 4 Condition test results of high-intensity magnetic

stroke
PR fmm FERHBFR FEE % TiO: B Y% TiO: B /%
By 45.27 16.45 65.21
20 By 54.73 7.26 34.79
%y 100.00 11.42 100.00
Hy 40.11 17.40 61.11
25 By 59.89 7.42 38.89

8y 100.00 11.42 100.00
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By 37.46 18.42 60.42
30 By 62.54 7.23 39.58
@Gy 100.00 11.42 100.00
By 34,13 20.06 59.95
35 By 65.87 6.94 40.05
8By 100.00 11.42 100.00
- 32.15 20.46 57.60
40 By 67.85 7.14 42.40
oy 100.00 11.42 100.00

HRA4TEL, BENMEHEN, By =R
M TO: MW E B E MR M T, ¥y
TiO: fb AL B E W2 I 42 & , A2/ T 35 mm B,
By RAAE; WEEE 35 mm i, B RAR
mIEE RN, BEIFENBT A BT,
B R A2 35 mm, BREDRER TR 34.13%. K
B TiO2 & A7 20.06%- TiO2 H Y & 59.95%, EH"
TiO: fmfi 9.64%.
2.3 AR

W% K B SLon-500 ik 3h B B ERIENL, 7
W358 500 kA/m. Bk 35 mm. FHHEHE
3.0 /min B EIKE 30%. BN 3 mm %A T,
HATMRIRRLE, R RIE S,

£ 5 BHPREGHRRER

Table 5 Secondary condition test results of high-intensity
magnetic stroke

R FEAR R TiO2 AL TiO: B
/ (Kemint) B 1% % 1%
e 38.90 18.45 62.85
200 By 6l.10 6.94 37.15
BEY 100.00 11.42 100.00
WA 3546 19.54 60.67
250 By 64.54 6.96 39.33
BE 100.00 11.42 100.00
By 3215 21.04 59.23
300 Ry 6785 6.86 40.77
25 100.00 11.42 100.00
By 3004 22.13 58.21
350 B 69.96 6.82 41.79
BE 100.00 11.42 100.00
¥y 2876 22.60 56.92
400 By 71.24 6.91 43.08

5 100.00 11.42 100.00

MRS TEL, BERKKRE, BT R0
Bl RIZEH TR, K TiO MALAKIRE, MK
i 300 X /min J5, WH TEEBHE TR, BV A
FAUAK, HisEE% ER AWK 300 /X /min,
B =% 32.15% K TiO: & I 21.04%. TiO:
B2 59.23%, BH TiO: mfi 6.86%.

2.4 iR

R % % I SLon-500 ik h & &% FE HE 3% 1,
7 W5 3% 9% & 760 kA/m. Bk 30 vP 2 30 mm. IR
250 YK /min, § 3K E 30%- BEA R 3 mm FI%HT,
BTHAREERR, RKRERE 6.

F 6 —EREBEEMEEFHRNBLER

Table 6 Condition test results of the first stage high-intensity
magnetic rotary speed

L34 i R TIO f A TiO: iR
/ (rmin?) L FR 1% 1% %
¥y 3890 18.45 62.85
200 BH  61.10 6.94 37.15
&% 10000  11.42 100.00
B 3546 19.54 60.67
250 By 6454 6.96 39.33
2% 10000  11.42 100.00
e 3215 21.04 59.23
300 By 67.85 6.86 40.77
B5 10000 11.42 100.00
¥E 3004 2213 58.21
350 BW  69.96 6.82 41.79
&F 10000 11.42 100.00
WA 2876 22.60 56.92
400 By 7124 6.91 43.08
BF 10000 1142 100.00

HRAIEL, MEERXREENES, BY
FEEM B R ZEE G, KB TiO: & L& &
P&, SR& % RAHEE 30 v/min, BT HER =
&K 35.12% KW TiO: & 7 21.86%. TiO: [ Yt &
67.23%, BH TiO: ffI 5.77%-

2.5 ZEoRE

R AFRARN RN, —BRBHEY

TiO: B E, WIRTE 6.50% ~ 7.80% 2 [8], 4=
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Fig .1 Flowsheet of the second stage high-intensity production

R % K A SLon-500 fik 3 & 56 BF B % B,
¥ I HE 3% 3.0 t/min.  BK3) /2 35 mm. 1% K 300
X /min, §HIKE 30%. WK 3 mm, HiEiRK
RE3FH5EE 500 kA/m, FERIRES IR 348 kKA/m,
ZBORHAEFRRER AR 7.

7 ZERBEESKEER
Table 7 Test results of the second stage high-intensity production

FERER  FE/M% TiO: MO /%  Tio: FWER /%

Y 31.86 22.49 62.74
PIEET 8.67 2143 16.27
By 59.47 4.03 20.99
8By 100.00 11.42 100.00

BHRI7AIEN, Bt —KEE—RE%E, =
BORHLRET TiO: MALA 4.03%, ML ZBR5RM
FHRARMERRE, BEREEMT Tio: KE
R, ARRET RBHET @A

3 Faat
3.1 NESH

RS MEgET S HEEN_RR
R, X _BREBN _BRBEHITEREFIN
M TO: A M ERE, HHBRNE~RMEWRE,
RWERERE: —RBHMAEHF +0.074 mm K
FKEERR, X3 87.25%, +0.18 mm R Bl
ERBIK, (Uh5341%, HLAREEWERIFE 1%
PAL. SRELRE -0.074 mm KK BARE, K
ZRT HALHET 3%.
32 FPsh

ANTHR _BRBRHEEY EEBAN_RBET

BAREOR, W _BEEN _BRBREHITRTRA,

EymeBRSHRAREERLR 8.
3 THARRLEMEENELR

Table 8 Determination results of mineral content and
monomer dissociation degree

EBSE/% BIRREEE /%

HS sat K WL SEE BB WAL
g 7 0 P gy 5 oy HA
oy >4

6.41 41.09 082 S5I. . 45 78.56 94.85
B4 9 51.68 56.32 9245 7

—B
i

3.13 6.07 0.48 90.32 35.76 87.54 80.65 93.12

CBORMRT BAYMBRERH, TESH
EILHAKEIMERCKZE, BoMEcadE.
RYUPKUSKT CLREBRDO N, KBSy EEU
FAMTRRRAURUET (B BEES
¥, kA P ERAR S Y M AFE.
ERERT MR A BRI, A0SR REPRIK
ARETMEERSHOKREY, EREHKREK
FHEEyRUNRRE —ENEW, Hi5—4
Emaey BN ERR R BN R

BALYY R AR LR BT LR A, B
BERLD, S8RV BRES MR, HARRK,
BB KR AR B SR N E. BOR Bk £
1%, W5 BKE AR PhAR B SRR Bk BT TR 40 A0 8K
T MEHRAY.

CBRORMEY KBS B IR NREST R
FRE MY, TEUMBRGR ALKk
BB . KA BRELTRITHRTDITEY. RaA
MR EET Y. RAEEERORATFE. k&
TR AERAS, FORKKT 2EREH, 5
BT RES TN TIBOKRE— B ERCkZE, B
EREWRGT 2HBBT S5, K&y B
KRS AT R L. BRI EA S, LR A E,
BALMURST hE, HbRALDEHYHET
BRAD. BARRAX e, BREBRKET H,
SERAFH P RAEEMESHRETY, =
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BEAMTHRBST . BEREPITHY RRAR
R ESRET Y.
4 FHRR

FIERT R_BRBEEY, RIBREET &
EER, BEBY R ESELBORMAY, EFK
Z AR AT AT IR AL, YRR BT A R 2 0 ) AR
ERG2KHE, TR E AR MmBoN,
H:SO. f§ pH EHAEN, HIMRERHEREMIE
B — & B RS .
4.1 FHilE
, FEARTHREMAE. HYGUAE. SmA
BXHRAR, RAHEBREANAES HARER
750 g/t, DRERIBWIT 2200 g/t, LEiH FH B 560 gito
FEFXARMIRMORE, —MA B+ ZHK
HE” W2, B—MA “BE -+ BR -+ FAE”
hg. RARERERY: BHRZBHETHRE, TLL
H— B RRREN TiO: @A, RAREBRRE, B
PERHERE, B RUAR TR, TERX
R BB+ B RER, SV T REX
W MK, WM T AT WRBREER,
EREET W ERK. KA B+ B+
FEEET W, SV P RBSEHENEE
Bikk, AextmBAI-ERTER M. “BHR+F
SHIE” 5 “VRER + BUTE + RECHIE” RZMEE,
KHEBRRE, ¥ RCRERD, By =ER
B RRERRE, ANREETEY K &AMEL
F, FEWE, #ERA EH -+ BRE B
W, HPBREREXRBILEK 100 gt
42 FFBPERE

REMEX MG REERAE, EHERNAHE
43 57 HaS04 750 g/t, 8K 2200 g/t, 5 560 g/to
FgREANBENEARELE 2, FRARE
ERRLERRNE 9,

ST PHEQLRBATELORFAIAFT «23 .
By HRARAL: gt
H,SO, 1000
#7300
98" 50
215
8 100
|
| H,S0, 750
v ﬁgg 2200
ALy L5 560
gk B
»JH;SQ 300
I v
xQ\sto.. 250 Ry
11 v
émso‘ 200 1
111 i
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Fig. 2 Open-circuit flotation process
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Table 9 Test results of open-circuit flotation

ERAKR FEE/M%  TiO: R /%  TiO: EYE /%

WALH 9.86 18.52 8.20
Wy 29.56 47.56 63.16
$ 1 17.64 12.88 10.21
F2 6.15 16.50 4.56
$3 3.56 35.30 5.65
By 33.23 5.51 8.23
8y 100.00 22.26 100.00

HRIEFH, BT FFRFEETTURE~R
33.54%. TiO: f1I 47.20%- B 71.12% BIEkHE
¥, B TiO: M 5.51%.

43 HREEPiERE

AERiERRRENFRREER, BP—K
FR— KB, FER—HEE=REE, HiEd
TR E—{Edk, ARRERRSEELES3,
ERT Z LRSI RE 100
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Fig .3 Closed-circuit quantity and quality folw
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Table 10 Chemical analysis of multi-elements of ilmenite
concentrate

TiO2 TFe  mFe FeO Fe03 CaO MgO

4731 3369 024 3748  6.65 0.71 3.27

ALO3; ~ P S As  Si02. Cr03 MnO
0.79 0.006 0.10 <0.01 2.90 0.10 3.27

BEI10EH, 8RBT TiO: f L 47.56%-
TFe S 4L 10.30%; FETEP - S 4515 0.006%
F10.10%, MgO B4 3.27%, B4 =4 MgO

ALK 223 NE SR, BHTFEET B
5 & # |

(1) EEKED PEERE KEBH7E 0.04 ~ 0.1 mm
ZI8, SRERD AR BR 5 A0, K ERET
REBHBLLF, DEBISKET FBadF, %R
BT R R R .

2 BHEEBT XA “FRBE+FER
B, WRBHANEREY X 4.67%. TiO: ML
47.31% TiO: IR 39.52% KIERHED .
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Research on Comprehensive Utilization of Iron Tailings from Baima
Panzhihua
Zou Feng', Yin Zhigang?, Chen Sizhu’
(1. Panzhihua Gangcheng Group Co., Ltd., Liangshan Ruihai Branch, Panzhihua,Sichuan, China; 2. Sichuan
Non-ferrous Metallurgy Research Co., Ltd., Chengdu,Sichuan, China)

Abstract: The iron tailing of Baima vanadium-titanium magnetite in Panzhihua contains 5.59% titanium
and 10.51% iron, but it has not been developed and utilized for some special reasons.This paper focuses on
the recovery of titanium resources from the separation tailings of vanadium-titanium magnetite in Panzhihua
to explore the feasibility of the secondary development and utilization of the resources.According to the
mineralogy of iron tailings, the effect of magnetic field intensity, grinding fineness, magnetic stroke, specific
water-cycle and rotary speed on the separation results were studied. Therefore, a combination beneficiation
flowsheet of high gradient magnetic separation-flotation was developed. Finally, the titanium concentrate
with TiO:2 grade of 47.31% and TiO: recovery of 39.52% was achieved. Therefore, the development of this
technology has built a solid technical foundation for the utilization of tailings resources, thus providing
technical support for the comprehensive utilization of domestic vanadium and titanium resources.

Keywords: Iron tailings; [lmenite; Combination beneficiation flowsheet; HGMS; Flotation
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