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Fig. 2 Floatability of scheelite, calcite and fluorite with
Pb-BHA as collector (cp,=3X10"* mol/L, cpya=1.5X10"*
mol/L, @erpineor=12.5 uL/L)
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Fig. 3 Effect of Na,SiOs(a) and Al-Na,SiO;(b) polymer
dosages on scheelite and calcite flotation (pH=9.0+0.1,
epy=3X 107 mol/L, cpa=1.5X 10" mol/L, @rerpineo=12-5 pL/L)
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Fig. 5 Effect of Al-Na,SiO; polymer on scheelite and calcite
flotation with varying pH (pa;ss=100 mg/L, cp,=3 X 10"*mol/L,
cpa=1.5X 107 mol/L, @rerpineoi=12.5 pL/L)
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Table 1 Flotation results from mixed minerals

Product Yield/% WO;grade/% WO;recovery/%
Concentrate 48.30 66.10 79.81

Tailings 51.70 15.62 20.19

Feeding 100.00 40.00 100.00
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Fig. 6 Infrared spectra of Na,SiO; and Al-Na,SiO; polymer
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M Si TEFESNN 073%F 1.70%, XK
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Table 2 Atomic concentration of elements on scheelite and

calcite surfaces with/without reagents

Mole fraction/%
Mineral  Element  without WithSS  With AISS
reagent
Cls 25.74 26.21 25.92
Ols 49.41 48.77 47.85
W 4f 11.48 10.18 10.37
Scheelite  Ca2p 13.37 12.48 11.63
Al2p 1.36
Al 2s 2.22
Si2p 2.35 0.55
Cls 31.72 33.07 327
Ols 51.95 50.98 49.28
Ca2p 16.34 15.26 14.30
Calcite
Al2p 0.49
Al 2s 1.60
Si2p 0.73 1.70

N TR S BRI AL, XY
Na,Si0; J Al-Na,SiO; 5 854 1E F Al J5 Ca 2p f1 O 1s
SEARMEIAT S, HERWE 11 fR. A8
Ca 2p1 M1 Ca 2p3 IS 45 & BEWEAE 73 Il 7E 350.51 eV
H1346.95 eV, O 1s 73 AW NIENL, 532.39 eV i1 530.41
eV 45 & REIEMH 2 B XF N CaWO, 1 Ca—0 B F1 W—O
SEEGT L) 25 RO ST S RERRENIE F IS S Ca 2pl
M Ca2p3 M 45 G REVEIE KA T 0.16 eV #10.14 eV
A, O 1s PS5 G RRIE(E K A4 1 0.29 eV AT 0.11
eV Mff%. M Al-Na,SiOs 5HH 1EM S, Ca 2pl
A1 Ca 2p3 IS S5 G REIEAE K 17 0.09 eV A10.07 eV
Mhi#, O 1s KIS AREIEMEKET 0.12 eV M
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Fig. 11 Effects of Na,SiO; and Al-Na,SiO; on Ca 2p and O
1s spectra of scheelite surface: (a) Ca 2p spectra from scheelite;

(b) O 1s spectra from scheelite
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Mechanism of Al-Na,SiO; polymer depressant in
flotation separation of scheelite from calcite

WEI Zhao" 2, SUN Wei' 2, HAN Hai-sheng"?, WANG Ruo-lin"?, LI Ai-min’, YANG Mei-qing’, HUANG Jing-hua’

(1. School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Hunan Province for Clean and Efficient Utilization of Strategic Calcium-containing
Mineral Resources, Central South University, Changsha 410083, China;

3. Ninghua Xingluokeng Tungsten Mining Co., Ltd., Ninghua 365400, China)

Abstract: The mechanism of selective inhibition of scheelite and calcite using Pb-BHA complexes and
Al-Na,SiOspolymer self-assembled by AI’* and colloidal silicic acid as collector and depressant was studied. The
flotation results indicate that the separation of scheelite from calcite can be realized by Al-Na,SiO;. The infrared
spectroscopy and solution chemical analysis results show that AI** and silicate acid form aluminosilicate polymer with Si
—O—AI bond via chemical bonding. Zeta potential and XPS analysis results show that calcium cations of scheelite and
calcite surfaces could bond to oxygen atoms of Al-Na,SiO; through chemisorption, the calcium cations and oxygen atoms
are the active site of the adsorption reaction. Compared with Na,SiO;, Al-Na,SiO; shows less adsorption amount and
weaker chemisorption on the scheelite surface, while the reverse is true on the calcite surface. The selective separation of
scheelite from calcite is attributed to the cooperative selectivity of the Pb-BHA complexes and Al-Na,SiO; polymer.

Key words: Al-Na,SiOs;polymer depressant; Pb-BHA complexes collector; scheelite; flotation; sodium silicate

Foundation item: Project(2018CX036) supported by the Innovation Driven Plan of Central South University, China;
Project(B14034) supported by the National Project 111, China; Projects(2018YFC1901601,
2018YFC1901602) supported by the National Key Scientific Research Project, China; Project
supported by the Collaborative Innovation Center for Clean and Efficient Utilization of Strategic
Metal Mineral Resources, China

Received date: 2020-05-15; Accepted date: 2020-11-11

Corresponding author: HAN Hai-sheng; Tel:+86-15111046402; E-mail: hanhai5086@csu.edu.cn

(i RIRH)



