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Abstract: A low grade phosphate ore with high silicon and magnesium in Hubei was processed by a double

reverse flotation with anionic collector MG-7 removing magnesium, sedimentation desliming and the cationic

collector T609 removing silicon. The problem of over-stable foam in cationic reverse flotation process can be

effectively solved by desliming before desilication, and combining collector T-609 with defoaming agent TOP.

The grade of P,Os achieves 33.04% , and the recovery is 69.50% . When combined slime with concentrate, the

concentrate grade is 30.56% and the recovery is 78.68% . Compared with the traditional flotation process, this

new technology without heating reduces the production cost
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Tab. 1 Multi-element analysis of raw ore

(mass fraction: %)

P,0s MgO Si0, Fe,0; ALO; CaO K,0 SO; Na,O BaO TiO, MnO

SrO  CeO, Zr0O, F Cl CO,

2031 2.55 28.09 2.25

6.25 2891 3.28 2.79 0.69 0.109 0.627 0.033 0.058 0.067 0.017 0.454 0.045 8.070
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Tab.2 Component analysis of raw ore

(mass fraction: %)

KA JE it FaE Hz=f ] RSN Ti it KA
phosphorite collophanite quartz dolomite feldspar goethite calcite pyrite
54.48 4.74 2.53 5.89 29.64 0.19 0.35 2.18

M 1R 2 AT A, B v PLOs 1Y b 67
20.31%,Si0, % 1 4 28.09% , MgO & 18~ 2.33%. %
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Fig. 1 Flowchart of ore grinding and de-magnesium

roughing flotation
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(¢)MG-7 collector dosage in de-magnesium roughing flotation
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Tab.3 Results of collector in de-magnesium roughing

flotation (%)
TGRS .
! P205 l:Il:ll[ fﬁ ons l‘l& :%{
collectors concentrate
P,0;s grade P,Osrecovery
formula yield
MG-7 77.52 23.73 90.00
EZ-1 69.19 23.98 81.89
HD-1 65.27 23.76 76.32

222 HKAMETRE O ORE LM ETH
i -0.074 mm i 80.23% ; H.SO, JH H K 15 ke/t;
MG-7 FH 1 o 742t , SR FH 434tk 25 75 25 ¥ 358 B )
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Tab.4 Major elements analysis of slime (%)
w(P,05) w(MgO) w(Fe,03) w(ALO;)
19.69 0.36 3.46 9.10

4 0], 598 H P05 1Y S 2N 19.69%
WCRHET 10%. A8E 8K A0 i i, T 2% R
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Fig. 3 Flowchart of silicon removal by roughing and

concentration flotation
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Tab.5 Results of pH in silicon removal

Na,CO, JH K% POskv L P0s Bl
dosage of pH concentrate P,0s P,0s
Na,COs / (g/t) yield/ %  grade / % recovery / %
0 5.7 39.90 30.66 59.88
1 000 7.4 34.26 35.14 58.90
2 000 8.4 34.38 34.67 58.34

HH & 5 AT, BH B 4l WG T-609 78 R P 45 1
(pH J9 5.7) F AR 2 0 b L =
30.66%. A Na.COs Z Ji , A5 W P,Os 9 i v f
B, 24 Na,COs JH #2241 000 g/t if, AT L3R4S P,0s
a2 35.14% , a1 R R 58.90% Y K B, 14 K
Na,CO; F 5 A5 87 it A7 28 Ak i B2 /0N, DR i 7 A
) 8 ik % 432 NawC O, 4 1 000 g/t
242 HKH LRI EELGE-609 . YGE-609

T-609 — i s H51 2 47 6 25 790 0 e 1t . 10 2%
4 : Na,COs5, 1 000 g/t; HUs L 375(250+125) g/t ik
g2k Rk 6 iR,
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Tab. 6 Results of collector in silicon removal (%)

R

concentrate
collectors . P,0s grade P,Osrecovery
yield
GE-609 35.51 35.05 60.92
YGE-609 41.74 31.10 63.54
T-609 34.26 35.14 58.90

2% 6 7] 1, GE-609 1F A ffi Wi 550 i 7] DA A5 %)
P05 i 3 4 35.05% , ISR K 60.92% KG9, >R
T-609 7] DL A5 | P,0s it 37 24 35.14% , 171 YL 2 Ky
58.90% M AG A, 5 it 245 500 M ik 25 R AH 2 5 YGE-609
RIS BB AR 25, (1 % R BV R IR B 4,
GE-609 4 ) 5 17 6 I ML PR e 22 TR ¥, 2 7
RS . W T A VR B4 A 1 T-609
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Fig. 4 Results of T-609 collector dosage in silicon removal
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1 22 By 63.06% FEAIK % 50.26% . 54 Wi ik
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. Tab.7 Results of closed-circuit test (%)
N T PR PO PO HCE
Eﬁ@ﬁlé‘kgi»]kg [5]5) 2Us 2Us
HIMG-7:1750g+500 g product yield P,0s grade P,Osrecovery
it 42.72 33.04 69.50
T8 1=(4+4) min| o 1in 405 I 9.56 19.50 9.18
‘\ . LB o 18.08 7.94 7.07
il Na,COs:1 000g/t .
Pl T-609:225 g/t Wik 1 10.81 9.55 5.08
yit TOP:80 g/t P 2
— w3 g MR T 18.83 9.89 9.17
=5.Jmin >
A TRRE 5 mimk 1509:122.5 gh ‘ At 100.0 20.31 100.0
Hiyit AT
\J Y oy : (B TR 52.28 30.56 78.68
BRI R R t=3 min H
Hyit H 2 7 FIE 8 AT S sk MU I pE A L AT L
{=2min \_/\_ W B P.0s i 7 M 20.319% 452 75 31 33.04% , H. 4%k 45
Y x BEMCA I <39 , 515 BT PR R b, R
RN K

5 HBRKRER

Fig. 5  Flowchart of closed-circuit test
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Tab. 8 Multi-element analysis of the concentrate

(mass fraction: %)

P.0Os  MgO Si0, Fe,0; ALO; CaO K,0 SO;

Na,O BaO

TiO, Rb,0 SO Y0, F Cl CO,

33.04 030 993 099 150

3997 228 224 0.54 0.091

0.454 0.003 0.069 0.005 0.798 0.064 7.184
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BEM e 1Y B A 24 50) i B2 Ol - HLSO. 15 kg/t \MG-7
2 250 g/t (W BN 24 ) 5 IOt 4k KL ke %) e A2 245 50 o) B
g :Na,CO5 1 000 g/t \ T609 225 g/t \TOP 80 g/t; it fif:
WG 1 1Y fi A3 25 570 1 BE N - T609 112.5 g/t i i XU
IFIE T2, 3R 15 P,Os it 7 33.04% , [n1 I 69.50%
BRAGEE RS 5/ N T 3% ML BT RS 0. K5 07 I 5 6
WG, AT LIS 3 P,0s b7 M 30.56% , [l %
4 78.68% IR A AGW.
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