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Beneficiation of Tailings in Tailings Pond of Titanium Processing Plant
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(1.School of Minerals Processing and Bioengineering , Central South University, Changsha 410083, Hunan, China;
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Abstract; To effectively recover titanium resources in the tailings from a titanium processing plant and improve the
relative utilization rate of raw ore, beneficiation of the tailings with a TiO, grade of 5.81% from the tailings pond was
studied. A gravity and magnetic separation process were proposed and the influences of magnetic field intensity, rising
water flow rate, feeding rate and feeding concentration on ilmenite separation indices were studied. The results show that
after a gravity separation of +38 wm range, a gravity separation of underflow from —38 pm classification and magnetic
separation of overflow from —38 wm classification, a rough concentrate with TiO, grade of 16.08% was obtained at
recovery of 62.63% , while tailings with a yield of 77.41% and TiO, grade of 2.39% was cast off. Consequently, the
feeding amount of succeeding flotation can be greatly reduced.
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Y] .34 LR Ak R AL 1R g/

RS (grem™) /(10 em® - g7") (kg - mm™)
Rk 4.623 240 713~752
alefr 2.626 237 295 ~426
BMEA 3.250 100 933~1018
FHA 2.672 14 762~894
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R3 474 pm MRRHKT #IE IR B ER

WAL/ T KW TR/ % R/ % KU b/ % B AL/ %

1.0 41.71 68.80 4.71 1.53
1.4 63.64 89.18 3.94 0.57
1.8 82.16 97.04 3.54 0.22
2.2 90.10 98.19 3.50 0.08
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WERIE/T KBV TR/ % R/ % KT % R L %

1.0 32.91 60.50 6.64 2.45
1.4 44.65 80.12 6.58 1.40
1.8 73.79 95.48 5.10 0.57
2.2 83.74 98.58 4.49 0.33
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RS 38 um PLRKRKT WA KL R
WERIE/T  KEW TR/ % R/ % KT AL % R L %

1.0 17.47 29.38 15.45 7.86
1.4 27.32 46.25 15.35 6.71
1.8 47.44 70.88 14.17 5.25
2.2 50.71 74.71 13.95 4.86
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KGR, RRRE,  ATEE, MR Wi W%
(L-h™") (mL-min") (mL-min™") /% /% ¥ By
32 43.3 240 9.04 97.87 3.78 0.54
56 43.3 240 2429 9224 4.24 1.21
56 20 320 79.44  47.51 7.44 2.13
56 20 240 74.00 59.97 7.12 1.67
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24 240 35 78.71  64.73 11.40 1.68
32 240 35 80.12  63.52 12.46 1.78
24 320 35 85.37 4232 11.71 273
24 320 40 84.36 51.19 11.41 2.02
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(L-h™") (mL-min™") WE/% F/% F/% K5 RY
8 240 25 52.64 82.96 16.02 2.96
16 240 25 55.13  81.87 16.98 3.06
16 160 30 62.55 79.25 20.35 3.19
16 240 30 7333 68.77 22.28 3.68
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27 it TiO, K& TiO, W Ti0,
WEE/T R/ % AR/ % s/ % AL/ %
1.0 4.41 9.56 16.32 7.12
1.4 7.98 16.80 15.48 6.65
1.8 23.84 20.78 14.32 5.42
2.2 33.08 58.71 14.18 4.93
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+74 2.96 4.71 1.53 68.80 58.29
~74+38 375 6.64 245 60.50 67.09
-38 8.79 1535  6.71 46.25 72.68
At 5.81 9.21 4.30 52.07 67.15
12 BER-HEBRERBERKRER
S i fih 2/ % i R
NS < AL
Sl Tk Ey OBy Ry R % F%
+74 pum KB Hit 2.96 7.12 1.67 59.97 74.00

38~74 wm Rigk Bk 3.75 1246 1.78 63.52 80.12
-38 wm MR RIRT EE  9.56 2035 3.19  79.25 62.55
-38 wm RIS WEYE 7.85  14.18  4.93 5871 66.92

it 5.81 16.08 239 62.63 77.41

BB R R BE AN, -38 m R i 45.00% , H:
HHEK 4 JE 40 A R GK 68.87% , =y bR REE TR, o8 T
PRUFBRERA NS | 75 R 3 R I R 5 B2 (B[] Bsf s
1 KA I 2 S IN, W SCRREAL, B R
ZkA A S B - PR Lu g 1k R 80
TR S N ARME S IR B 5 B A Y 53 5
KB AFEARAET T, S A SR, 5
FMW AR BV A 5 3 0 2 T BORE A U TR AR 3/ PO
TP R, i R AT 7 ok DR 2 R R S
TR SR KA Z ] B 3 2 25 S, SR i i
Ve AT Rk E e | R e B A AL AR A T AT
HE— 2D R DK A0, R AR T A AR A T

KAE
4 4 ik

1) R8T AR (AR5 ) 1 H & 81
=38 wm K H R A R A 68.87% , hr BE AN | iy (37
R RIS B S R R SR A

2) XF TiO, &7 5.81% W E ™43 9 5 45 i % 4 5l
A, AR TIO, fh 7 9.21% | [HIR 52.07%
FIET A TiO, & 4.30% , IR 67.15%,

3) Xt TiO, &L 2.96% 4 +74 wm BB it
IT—RE L, ATRAE TiO, fhy 7.12%  [HER 59.97%
RS T, B Tio, & & 1.67%, il B 74.00% ; %}
TiO, fL 3.75% 1) 38 ~74 wm Rk H AT — IR &



78 o TR 543 &
BB, TS TIO, ST 12.46% AR 63,520 BOHDRE (4] FCEO%, ST 060, 5. SBRRH T EI T py iR 1),
B R TIO, i 1.78% , MR 80.12% ; %} Ti0, & ifi 1A, 2016(4) :37-40.

Y Y e R T N ~ IR . ik /ﬁé HiY - m) P /R0 /\,;‘ ‘rﬂ . j
i1 9.56%(9-38 wm KSR R E e, A3k Tifﬁfﬁii*ff(” ) BRI
o oo, - o o JUER A s :/-11.

8 T0, dhfir 20.35% , [ 79.25% ) *ﬂﬁ%f’f’%ﬁ (6] BTk A Bl PRI SL BT 41 RO RE D VR T L0052 (0. &
TIO2 é\i 3 19% ,m%% 62.55%;XTJ‘ T102 l:ll:l'il'fj 7.85% E@‘U_L 2011( 10) .79-82.

(-38 wm KLY PRl I AT — K BEHE , PTARAS TiO, (7] #k # 0 x A,%. Bl mlk e T80 s o
A 14.18% | MICR 58.71% FIHUKE§, B TiO, 7 ik LI &JRII, 2019(2) 183187
4.93%  JURZK 66.92% ; 1 T b BEVEIE A ORE Jk (8] XA SAOR  BUGHE G FRS SRR TG 8
3645 TIO. S 7 16.08% AN 62.63% ST Bl ERITIHEI R IRIGATE[ ). 56 TR, 2021,41(2) :39-43.

. oo ’ ) : ’ ’ [9] Galvin K P, Callen A M, ZHOU ], et al. Performance of the reflux
TiO, L 2.39% JhFEHE 77.41%, R on at ol caleL 1. Minenal Engincer

. N NN N N N NN classiner Ior gravity separation at rull scale . merals ngineering,
—%Eq&,ﬂ&i%ﬁtﬁ‘o %U%ﬁ?ﬁﬁﬁ*fﬁiiizﬁﬁ(r [10] ZHENG Biao Peng, Kevin Galvin, Elham Doroodchi. Influence of
/\E:F%EJL , EYT% Tiﬁ‘fﬁ} E"J })ﬁiﬁ&ﬁ%o inclined plates on flow characteristics of a liquid-solid fluidised bed ;

‘ A CFD-DEM study[ J]. Powder Technology, 2019,343.170-184.
SEXHk: (117 SRERE,E o, ST, 55 BROVEA X R B AT o s [ 7).
(1] B R IR B BB TR B T EABRRER, 2009,19(6) :1124-1125.
L A 2021 41010 12935 [12] WA, R W R . R B AR R B
[2) 60 R BRSO 079 F SIS R S B PR DL MBI TR TR, 2019,39(2) :45-48.
KB T 20 ERIT[ D). s, 2022(7) :62-70.
(3] ERm,T Yl,8 M55 MELE AR R B BEUR Y [T R SIAARX: & B, AF, NkE, 5. LRKTANELT RH T LA

BRMERL)]. 716, 2014(6) :14-18.

R[1]. 7% T4, 2023,43(6) . 74-78.

TANKATEEANE R EE R —RHEMERETIZRTIENBR

HAR U IR DFTEBEAT BROTAE 2 Rl 42 Sk B AR A H™ i B I AR I A S A 180 Pl 5 85 7 e 23— DAt i et

B Pl TR 2023 4ET0 H 1

AR RIS h R TR T e IRSUT A

w B R TARR) 223k A WM & HuAth 12 iR

B R AU ) Lol B RIERE . ARk SEHERE LU TR R R+ IR 557 B8, RS 5 BER 42
THBE: 56 RS SIEAA TR ST Al Lk Ak R4 IR R AR PR AL Y516 28 Ll e
EIITIERAE, LA— RO TR A 55 B T Al e i K, B 0 A = e DU o e 2 32 SCBARAL

i

THERUR 0 h TR R g



