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Table 1 Atomic orbital binding energy of elements interacting
with quartz and different reagents

Si2p Si 2s Ca2p Fe 2p
fE Rk &R
A HE/RY i BV i fEleV 44 fEleV

pag 103.83 154.87 - -

SDS - - - -

£1 ¥ +SDS 103.86 154.67 - -

A%+ Ca”+SDS  103.21 154.13 346.93 -
f1% +Fe'+SDS  103.04 154.01 - 711.16

R 5 GRS 80 4 A2 AL
Table S Contact angle changes of cassiterite after interaction
with different reagents

R 2 R TGN R RIS OB Y A S o A
fi B

Table 2 Bond population and bond length of metal atom with
oxygen on spodumene surface

a3 At Jei 4 A H K /nm
Ca-01 0.09 0.2053
Ca-02 0.02 0.2337
Al-O1 0.15 0.1746
Al-02 0.02 0.2591
Fe-O1 0.25 0.1822
Fe-02 0.17 0.1941

(O1, 0243 5l 7 76 # M A1 L (1101 A [7] /9 O )

& 3 ZnS 5 CuFl o f HI i e 2 A 1 /)
Table 3 Contact angle of ZnS before and after interaction with
Cu”and Pb™

Contact angle /° ZnS+Cu’' ZnS+Pb* Zn$S
Os 35.2 24.6 18.9
Or 36.8 264 18.9

& 4 Cu., P LAY B RLH B
Table 4 Solubility product constant of Cu and Pb compounds

164 ) % B Pk,
PbS 279

Cus 352

Pb(OH), 15.1

Cu(OH), 14.0

PbX, 18.0

CuX, 263

pK,, ALK, LR ) s Ao

[l —Fp i e FHBGIA R T, & &R E 71
AL RE S LA K], LIS A1 R, = 35 N & R GZ-
VIR R T &8 B 7 X8 A 77 3 1) 8] iR 1 52 ) Ry
Fe''<Ca”<Pb*, Xf 4 F ¥ Ji5 iR 1k 22 °F 78 5 A1 2 1o W ot
it A R EE DA /N B RAR IR R Cu”<Fe¥'<Ca”<Pb™™, 7E T
MR AT IR R R, A P>, Fe*'. Cu'J5, % f1 i il %
PEFERRZF T 171, 1.34, 1.31, {036 5 Fiow, B4 )@
BB A R BTG LSRN Cur<Fe <Pb> ™,

255 0/(°) 1-cosf
- 33 0.16
AR th 126 1.59
Fe"+il i 4 110 1.34
Cu -+l 2 4 108 1.31
Pb* -+l iR £ 135 1.71

% 615 i, P> B 16 B) A1 2% 1 19 75 1L 80O I
Uf o APESFXRHIRER AR R 0 IS0 A fi £ 1 52
M) K F K A% 72 5 TR AT PR AR R T 1) Ca” B T, AIMES
TS A ISR TR B R R e K, $fl T B, W]
W, b4 8 B X8 A BTG AL RE TR AP <Cu¥<Pb .
R O TR (SPA) 7 EIR 7 T8 A0 B 1 v i i 50
SRR, Cu R A TR BISCRIE = T 11 H A
SRR R, AV A IR TR 13.08 A
Sy, I, FEB A TR R, £ AR B T A
E 1K s AP <Cu”<Fe*<Ca*<Pb*, 4K T 76 T 2 A4l ik
FIAR R, % 485 70 B S BIERRURE RN
Ca* <Pb* <Fe'<Cu”<Al"™, {13 7. [Al—Fh & ¥ 76 R
FERWHERT, £ &R E TG ae AL, (04
J& B T XA TR 4 1 145 A RE 3 A 22 Fh R .
*x6
o

Table 6 Effects of metal ions on cassiterite recovery and
contact angle under different collectors

AN TR AR 4 TR 5 1 0 B A G [l A 3R A ik 1 )

EEET 1 3R /% 2 fil £ /%) il Wi
+18.27 - K H ¥2 15
Pb*
+7.07 - AR 4N
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Research Progress on Activation Mechanism of Typical Metal Ions on Mineral
Flotation
YU Anmei', DING Zhan', LI Jie', YUAN lJiagiao', BAI Shaojun'"’

1. Faculty of Land Resources Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan, China;
2. State Key Laboratory of Clean Utilization of Complex Nonferrous Metals, Yunnan Kunming 650093, Yunnan, China

Abstract: This paper analyzes the effects of typical metal ions (Pb*, Cu*, Ca*, Fe and Al'") on the flotation behaviors of
minerals and corresponding mechanism. Meanwhile, the merits and demerits of these metal ions on the activation of
minerals are reviewed in details. Besides, the activated ability of above-mentioned metal ions on minerals flotation
behaviors is analyzed. It is advisable to strengthen the basic theory of the activation mechanism of metal ions and to
develop new green activators of metal ions in the future research of this field. Thus, the present paper provides some
references for the development of new activators for mineral flotation.
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