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Table 1 Multi-element chemical analysis results of raw ore
TFe TiO, S Sio, AL O, CaO MgO ALO, Na,O oA
16.31 16.94 0.34 28.94 5.71 8.32 11.88 5.71 0.60 5.25

x2 [RW RS ER

Table 2 Screening analysis results of raw ore

KB 1E-0.019 mm, 773\l 79.22%, Hoh
-0.010 mm TiO, =3 /i 42.05%, A%k 49.75%,

Wigymm e, % A% ¥ NS WEES i veZSEA]hl
TiO TiO s
e e % T REMIEAEHRE
+0.045 039 422 1211 010 029 e SIS ‘
0.045+0.028 675 604 1108 241 458 RIS 1L S0 EIETE, 3 R
-0.045+0. , : : : : o A M e ..
0.028+0.019 1365 1235 1431 995 1197 g$£§W%@§% ?Eﬁ§§¢%%%5
-0.019+40010 3717 1722 1635 3779  37.25 &Tiﬁglibﬁm?%ﬁﬂ%{$n EF% Ot
-0.010 4205 2004 1781 49.75 4591 BB o B 2R MLA 9 TR B G
5 100.00 1694 1631 100.00 100.00 LR
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Table 3 Content of main minerals in raw ore

ERBERT SRERDT SR MG WM Akl Rn SLph

TiO, AN 16.94%, HKIJEEH4, +0.028 mm

3237 022 984 39.65 563 231 628
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Table 4 Dissociation data for major minerals
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Fig.1 Distribution characteristics and associative relationship
of samples (optical microscope)
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Fig.3 Flow chart of traditional flotation test
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Table 5 Test results of traditional flotation

AT TEEM% TIOMA% TiO,EE /%
ERRED™ 17.74 39.96 41.74
4 2.50 25.77 3.79
3 3.58 16.13 3.82
2 7.22 15.90 7.61
LR 9.41 16.18 8.96
HikkE 19.66 11.46 16.74
R 39.90 7.38 17.35
5™ 100.00 16.98 100.00
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Fig.4 Flow chart of desliming pretreatment
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Table 6 Test results of desliming and flotation

TS PR, TIONWMAL/%  TiO, MR /%
BOREH™ 17.12 42.24 42.76
ERT4 217 34.18 4.38
ERH"3 3.25 20.77 3.99
R 2 5.55 16.64 5.46
R 9.44 10.82 6.04
FEAE 10.93 16.78 10.84
e 19.32 15.14 17.30
R 32.22 4.85 9.24
RN 100.00 16.92 100.00
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Fig.5 Flow chart of centrifugal preenrichment test
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Fig.6 Flow chart of preenrichment-flotation test
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Table 7 Test results of centrifugal-flotation

P R FREENY%  TIO, A /%  TiO,nI#/%
LR 22.10 10.18 13.26
BRED™ 17.35 45.17 46.19
BLORET KT 77.90 42.22 18.89 14.45 86.74 3595
kR 18.33 425 4.59
J54™ 100.00 16.97 100.00
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Fig.7 Flow chart of superconducting preenrichment test
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Table 8 Test results of superconductivity-flotation

TS FRE/Y%  TiOMAL/Y%  TiO,mIE/%
B R 36.20 8.12 15.41
RS 15.96 46.08 43.36

SR AP 63.80 32.98 21.98 18.28 82.67 34.47
TFIERY 15.86 5.18 4.84

JR A 100.00 16.96 100.00

H 8 nl %, KA “— B mE Tk -8 T RkiE”
T2, PR T 36.20% B4R e, SRAGI U E
ERET TIO, b A7 N 21.98%, [FICEK N 82.67%.
TR 40k 1K 4 R I73E T 20, I3k
RS AL F] T 46.08%, TTH& 26 4R\ [ e
RILF T 52.45%, UWFEPCRIES] T 43.36% 1
E{=L e
2.5 BEE-FIESIE

M ER TSN —H—HT2, TZ%
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Fig.8 Flow chart of high intensity magnetic
preenrichment test
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Table 9 Test results of high intensity magnetic flotation

RS FE# (% TiO, /%  TiO, RN % /%
R RN 4532 9.32 24.93
PN 15.91 46.62 43.78

SRREREDT KR 54.68 25.49 23.26 18.60 75.07 27.99
Ik R 13.28 421 3.30

i 100.00 16.94 100.00

HIZE O IG5 RmT 0, SR “ M — A ampiak”

T2, wHbER 45.32% HITRARL e, 2T 3RAT

TiO, #h fi. 4 23.26%, [IC# 2k 75.07% Tl s 54
W . MRELTHE R0 1ML 4 RS T AW
T, AISRAEREN AR R T 46.62%, JTEETFIE
VRNV B R TE S T 58.32%, At plie ik s T
43.78% MR kxR
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Fig.9 Flow chart of suspension vibration +
preenrichment test
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Table 10 Test results of suspension vibration + flotation

2B AR [, TiO, A7 /% TiO, I 2/%
AR 51.86 9.38 28.69
o ‘ fit*%ﬁr‘ 3507 14.85 3284 46.78 6832 40.97
AR T 48.14 20.42 25.12 22.71 71.31 2735
TRk R 12.87 3.95 2.99
R 100.00 16.96 100.00

A 10 /T4, KM “BEa” T2, Mk
T 51.86% Ik 4 Kl e, W] 3R AF TiO, dh Ak
25.12%, [HDECR N 71.31% TR ERH . TilE 4
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Fig.10 Comparison of separation indexes of four
preenrichment processes
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Research on Mineral Processing Technology of Ultrafine Ilmenite
Resources in Panzhihua-Xichang Area

Yan Weiping, Li Weisi, Yang Yaohui, Zeng Xiaobo, Deng Jian, Li Lun
(Institute of Multipurpose Utilization of Mineral Resources, CAGS, Technical Research Centre for
Comprehensive Utilisation of Metallic Mineral Resources, CGS, Technology Innovation Center for
Comprehensive Utilization of Strategic Minerals Resources, Ministry of Natural Resources, Chengdu,
Sichuan, China)

Abstract: This is an essay in the field of mineral processing engineering. Aiming at the problem of difficult
recovery of ultrafine ilmenite from a concentrator in Panzhihua-Xichang Area, a comparative study of
flotation process was carried out. Using direct flotation, desliming flotation, "centrifugal-flotation",
"superconducting flotation", "strong magnetic flotation", "suspension vibration-flotation" and other
beneficiation processes, the test results show that: direct flotation and desliming flotation processes can not
obtain titanium concentrate products with TiO, grade greater than 46%. Suspension vibration and high
intensity magnetic separation can obtain higher grade preenriched concentrate, which is conducive to the
subsequent flotation operation. Centrifugation and superconductivity can obtain higher recovery of
preenriched concentrate, which can ensure the effective recovery of ilmenite. But considering that
superconducting preenrichment technology industry implementation investment is large, there is no mature
industrial case at present; The high intensity magnetic separation and suspended vibration preconcentration
process are easy to be industrialized, but the single processing capacity of the suspended vibration separator
is limited. Therefore, the optimal flotation process was finally determined to be "strong magnetic flotation",
which could obtain the index of titanium concentrate grade of 46.62%, recovery rate of 58.32% in open
flotation operation and recovery rate of 43.78% in the whole process.

Keywords: Mineral processing engineering; Ultrafine ilmenite; Combined process; Strong magnetic field;
Flotation
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