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Experimental Research on Beneficiation Technology
of Chrome-Bearing Beach Placer

LIAO Qian, ZHANG Shengguang, ZHANG Jianwen, MA Chongzhen, LIANG Han
( Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China)

Abstract; A complete set of mineral processing technology was proposed for beneficiation tests of a beach placer with
TiO, grade of 3.33% and Cr,0, content of 0.36%. After a pre-concentration comprised of a gravity separation, a low
intensity magnetic separation and a medium intensity magnetic separation, the rough concentrate was processed by
roasting followed by dry magnetic separation, producing a titanium concentrate with TiO, grade of 47.72% , Cr,0, grade
of 0.071% and TiO, recovery of 64.76%. It is concluded that the goal to prepare qualified titanium concentrate by
extracting titanium and reducing chromium can therewith be achieved.
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Table 1 Main chemical composition analysis results of raw ore %

TiO, TFe FeO Fe,0, V,05 Cr,0, Z:0, TREO Si0, AlO,

333 6.04 271 5.62 0.030 036 021 0.04 79.38 4.47

Ca0 MgO MnO Na,O K,0 P S C Ig

BRI RS A A S AT T, A5 R AR 4. BRER
W R R B A S S A Y L Y
B L 95% , H A B B i 25 B2 3R B 95.05% , 7%
W) FIVES A PR A B SR 3] 98% LA I, 4 s FI W, AS
T B R H A O A R, B R
ALARAS AL TiO, S KRR RS0,

x4 FTERANTYBBENELSR

Table 4 Determination of liberation degree of main minerals

i A/ %
0.0046 0.045 0.77 0.063 025 0.020 0.036 0.11 2.17 TR 1K/ % = 4>1/2~ —
. Bk 95.05 1.75 1.59 1.16 0.45
®2 SEFURIAER LR 94.38 2.42 1.86 1.02 0.32
Table 2 Analysis results of chemical phase of titanium P 98.28 0.30 0.57 0.75 0.10
B Fi o8 % HE % iy 98.58 0.27 0.01 0.83 0.31
R Tio, 2.57 77.18
BRuEEkA i Tio, 0.28 8.41
AWt TiO, 0.26 7.81 ﬁ*ﬁ?ﬁ"@iﬁﬁf?’éﬁﬂ@ﬁ%%% , ig@?ﬁ : @ )g
FERALT 1 TiO, 0.22 6.60 DR RR S R R i R B A, (HL R T R A
At 3.33 100.00

x3 BEWEETYAR(RESTH)

Table 3 Main mineral composition of raw ore %

FRERE™ G400 BREEERAT ARERI™ MRk Y B0 MG B
08 032 002 002

483 021 193 28 008
A% K A RO = S04 O R0 HAb
7029 237 250 1267 024 018 060 001 005

BRERAT R/ DB S R R b 1 A A A AT 1 4
Oy ARHERR TR RE R R b, 22 R B T3 B Aty A F N
TN 1 GEIDIE2 R NI s S SR YR R NI LNt
BRI —J 0.04~0.25 mm, #53Ek4k
WO EEARRBRE R &2 4140, /A %
TR T, B A B R BRI A5 5 koA
WL 3 At A, FEAON SRR, SRR KRG R
B BB RGE B R D L R A AR, R Bk
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0.04~0.2 mm, KA B Y 246 KF o 98 WA K
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B B YRS £ 45 ) i % Kok ) # O R 5 A 41 A%
i/ = L Ep S SV = i s Y S N R N
O3 AR, R —f% 0.02~0.06 mm,
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Fig.1 Principle flowchart of beneficiation
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Fig.2  Flowchart for pretreatment experiment

with gravity separation and magnetic separation
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Table 5  Experimental results of pretreatment

with gravity separation and magnetic separation

AT R/ % Ti0, fifi/%  Cry05 fii/% TiO, [EIH/ %

WG 10.97 28.61 — 90.97
HikEY  89.03 0.35 — 9.03
RGNS 3.46 13.50 — 13.53
PRULERSET 6.58 39.15 3.78 74.63
e A 0.93 10.45 — 2.81
iy 100.00 3.45 0.38 100.00

1) SSREBERED B L 56.59%

3.2 KERR-TEE B E

K0 Y2236 17155 75 5 e 28 e R BRORLIG 07 7 i ik
TThE et B Be ™= it , FEok A @400 mmx 1 200 mm 7K
T AU T RGN R 7 ot A T W 1R 15 B BORS 7
fho IR AR A TE I T 244 R i PR 600 ~
700 °C 553 0.5~0.7 t/min A3 3.0~4.0 /h K5k
iFE] 20 ~30 min; T LA 1) T 2056008  h 75
0.4 T ¥%3# 50~60 r/min AbFlHE 3.0~4.0 t/h, 7E
BT WL IE T 2454 AT T BB % -
T 2R e AL P A R B A 5T, IR IR AR LR 3, iR
SRR 6, BTG AT IRTH % 71.58% |\ TiO, @i
47.72% Cr,0, it 0.071% [ Ti0, 1Mk AR 86.78%
IERRED =0 . BAF 7 Ti0, X a1 R ik
) 64.76% ; 5 v Tio, XHEH 14 % N 9.87%,
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Fig.3  Flowchart for experiment with roasting and

dry magnetic separation
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Table 6 Experimental results of roasting and dry magnetic separation

R AL/ % PR/ % Tio, X 5T
1/ /% Ti0, Cr,0, Ti0, Cr,0, R/ %
S 71.58 4772 0.071  86.78  1.34 64.76

oyt 2842 1831 13.17  13.22 98.66 9.87

kB 100.00  39.36 3.80  100.00 100.00 74.63
4 4R

1) HEHEFERP P Ti0, Cr,04 m Ao 31h 3.33% |
0.36% , TiO, TEEKER T FI 4 20 & T B9 43 A R AN
84.99% ., FERKAHIT N Si0,, BkA % T8 H e
Yy S R Y sk it 95% , Tt — A BT i i
BT,

2) J Ay i ak R TR R — YRR | — RS 2B R Tl
AbEE AT FRAS TiO, &h A7 28.61% \TiO, [FIY% 90.97%
PR ZEAG ™ i, IR 7 ik B 89.03% \TiO, itk %
4 9.03%, FEBENGH Lo AT — R 55 k5 A — UK R G
TiAbH, AT 2] TiO, #h 7 39.15% \Ti0, [FIIK 74.63%
AVRRKERE 7™ i, 559 WG 264G 7 ki 6 R 56.59% , 32
BUONBRRET Ok BT FIRGE AT Tio, IRA T
H11.84% , FEELL G 20 A 5 B Ak TR 5 0 A b Bk ik
WL, B Gt ki be- T ARG vE PR Aab B, mf
345 TiO, dhiz 47.72% Cr,0, fhfii 0.071% \TiO, YE b
IR 86.78% Kt JE A RIS 64.76% HIEKAE B 7= i

3) A ST I & Y < B 1E-55 W k- 5 R 3 T Ak
R - A R A B D T EHAR ST
PR LB BB 1Y B, AR IR
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