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Adsorption mechanism of smithsonite by
dodecyl phosphate ester potassium

SUN Qing, [FENG Qiming, SHI Qing
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Abstract: The adsorption mechanism of smithsonite by dodecyl phosphate ester potassium was studied through single
mineral flotation tests, Zeta potential measurements, infrared spectroscopic analysis and XPS tests. The results show that
smithsonite has good floatability using dodecyl phosphate ester potassium as collector, especially in weak alkaline slurry
while recovery reaches 90%. The Zeta potential of smithsonite makes significant negative shift after reacting with
dodecyl phosphate ester potassium, which indicates that dodecyl phosphate ester potassium can be adsorbed on the
surface of smithsonite. New potion characteristic peaks appear on the surface of smithsonite and the deviation of peaks is
large. The new Zn—O bonds formed after reaction prove that chemical adsorption occurs on the surface of smithsonite.
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Fig. 1 XRD spectrum of smithsonite sample
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Fig. 2 Relationship between recovery rate of

smithsonite and pH (c(C;,H,s0,PK)=2.0 X 107 mol/L)

100

80

60

40

ZERE TR %

20

0 10 20 30 40 50 60
T R B RR TR AR /(10 mol- L)
B3 o AABMER KA RS SRR
(pH=9.0)

Fig. 3 Effect of dodecyl phosphate ester potassium

concentration on recovery rate (pH=9.0)
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Fig. 4 Effect of dodecyl phosphate ester potassium on
Zeta potential of smithsonite at different pH
(¢(C1,H604PK)=2.0X 10"* mol/L)

222 FEAAF LI RE ST

G35 e B RS R AR E F A S SRR
5 Zn™ VE IR0 G B e S0 R B A R 4740 A s
WA pH A 9.0. T RS BERRERFIRE AN 2.0 X
10 mol/L), MHRLEFUnFE 5 iR

S TN 75+ e IR IR 1 41 AN
H1, 2923 cm ' F1 2 854 cm™ ! ALY Ryt e I BERR g
B B v PR S —CH, A F R —CH, IR 4 IR 30 TR
I 1101, 983 1923 em ™' AbfIE A P—O F1 P=0O 1]



1848 IR R AR R §49%
TRARRBNE NS . FESERRN 5+ e LR RR NS 20 1

i, SEEEE S EREMEL, 752923, 2854, 1120
A1 017 em ' kb H LR HOFFAEVE, Hod, 2 923 em™
H12 854 cm ' Abfryi Ay FE RN TY R R0, FiAth 2 i
54 BB 404N i P—O Al P=0
REIEARXS L. HEFRERJS, 2860 R A%
(e, HEA B R A WAL, Rk, w7 AR+ etk
TRIRTR AR 5328 R AE TALSART. Zn® 5+ 2k
EBRREAMER G, 51 e BB 1y i A
b, 1102, 1014 F1962 cm™' 44y P—O Al P=0
M ZadRshRlis, BT Zn* 5+ ki SRR Be B
FEATSRAEAE P—O A1 P=0 (R4S, Bk, Helkr
+ b SRR G T T BRI I R —OH Hh H I 525
BN Zn FEH

923

~
854
983
923

3
4
el
962

%)
92,

85
11

)
2923 2
2854 2

1120

1017

3500 3 0]00 2 SIOO 2 0]00 1 5100 1 ()IOO 500
B K/em™
I—Z2 800", 2—388F0 + 1+ e SRR A 5
3—Zn® '+ T R BRI 4— T b BRI R
B5 +towhsmisir 5 x5 ERATERAL
Zn> Ak B & i 415k k3% (pH=9.0)
Fig. 5 IR spectra of dodecyl phosphate ester potassium,
its Zn complex and smithsonite reacted with

dodecyl phosphate ester potassium (pH=9.0)
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Fig. 6 XPS spectra from Zn 2p3/2 core electrons of

smithsonite ore
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Table 1 Atomic concentration of elements on the surface of

smithsonite determined by XPS %
S | R 7
+ e B R e
C 35.37 55.36 19.99
o 49.06 35.44 —13.62
Zn 15.57 7.72 —7.85
P — 1.48 1.48
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Table 2 Change of electron binding energy on the

surface of smithsonite
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GhiarReleV 4iffitleV
Cls 284.80 284.80 0
Ols 532.22 532.09 —0.13
Zn 2p3/2 1022.56 1022.39 -0.17
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Fig. 7 XPS spectra from the Zn 2p3/2 core electrons of

smithsonite reacted with dodecyl phosphate ester potassium
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Fig. 8 Model of dodecyl phosphate ester potassium

adsorbed on the surface of smithsonite
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