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Fig. 1 XRD of pure scheelite, fluorite and calcite
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Table 1  Solution chemistry balance expressions and balance con-
stants of sodium oleate in solution chemistry calculation in the

presence of calcium ion
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Fig. 3 Diagram of components of oleic acid solution in the pres-
ence of calcium ions(C.- =1 %1077 mol/L,Cpg =1 x 10> mol/L)
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Fig. 4 Flotation recovery of schelite, calcite, and fluorite using
sodium oleate or Ca( OL), colloid as the collector with the change
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Fig. 5 The surface contact angle of scheelite, fluorite and calcite
under the action of sodium oleate and Ca( OL), colloid
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Fig. 7 The influence of Ca(OL), colloid and sodium oleate on the Zeta potential of scheelite, fluorite and calcite

TSI K A T K, W] Ca(OL), JBEHARATE F 7
0 AT iR AT AR T R . AT R T A Ca
(OL), eV 1Hi#R A b , T LUAEN Ca(OL), JBAATE
FUES T R AR T AR R LR . 24 pH <9 I, 5241 Al
7 AT F AR AT IE HL , eI 6 H ) Ca(OL), AT
LA 3 i e R B 7 5O B 52 0 5 e R, LA,
Ca(OL), AT AL TR , 117 Ca(OL), A
TR BRF i P9 A 2 1 e 7 6 % M S8 ARG, 0 T 5 P
Ca(OL), JRMATE R A 2 T A W 2R TR .

s

AV 2SN Ca(OL), BRIRLE &850 %
TR FHALEL, WAL 8 Fr7R . BRI V7 BE K 2 W A7 72 T
FhVE R AR . — P2 MR BA B8 1 EL 8 5 0 ) 2% 1185 o
SRR T BUHPRES UTVE ; o —FiUe 0 ) 2 IR f iE A
PR IS B SR P B T A R E 1 Ca(OL),
AR SR IG TR B0 Y R TR o PR R AR TR A& R
HBAE ) & T Foe 2T BTl R A5 R B )2 TRk G R
W, 58 Rl R AR 1 Ca(OL) , WEAARXS (454 1 A7 (1)
T T2 2550 SR A S R B, Ko AR A R Ak SR e il R



"6 BRI S H A

2022 4

BRI 22, Al LASE R P 3% T g /K 1k 22 52
BRI

HIRIF i

Mineral Surface

8 MR HAFN Ca(OL), JARTE S 456" ¥y w1 I HLEE
Fig. 8 The action mechanism of sodium oleate and Ca( OL),
colloid on the surface of calcium — containing minerals

3 it

(1) FEBRPE SR PE S, 6 I R 47 18 3 A9 00 g
5 igp A B, 00 20 A A 7 A ) 85 8 T LA i R
BRI S 1 RONLAE A E A7 AE R Ca(OL), A, JFAF o il
PR 1 T 2 A o S AR

(2) Ca(OL) , BEHA X 85 B FIHE A7 HHH WA RE ) 2
TR §h 5, X J7 i A0 B Al W RE 0 B TR B 55 Ca
(OL) , B HAHR B ) 64 1 A5 8™ | 3 A7 T /K P 5ik Tk
W B P IS #) , T 77 figk A 2 TR K P 58 Il R £ 1
JE Y. Ca(OL), BEARTE 1 #4211 2 26 Al 2 W B, 2
AT A R0 LA AWM T 2 pH <9 I LAy
TE—7E B R IR RHAE

(3) i R A P 10 55 A 4 A v R O R B S 1 L
AT Wy 22 0 B BR AR AL A7 AE 53 S — P T B A2 -
B BT 1 R I 1 AR T O AR R Ca(OL), IR
A, Ca(OL), JEATER I L 7% 20 )2 i A ALY o

SE

[1] XLLRE, VPR, A R IR P SR B AL s ™ i L2 o [0 . o
FEEEA I ,2013(2) 233 - 35.
LIUH W, XU Z G. Technology research on flotation of low — grade
scheelite at normal temperature by lime — based method [ J]. Multipur-
pose Utilization of Mineral Resources, 2013(2) ; 33 - 35

[2] 7%, e, Bk, 4. RAE T s AR A LT ]
F1,2015(2) .17 -21.
YANG Z X, XIE X TONG X, et al. Research on the effect of lime in

B ER G A

flotation process [ J]. Multipurpose Utilization of Mineral Resources,
2015(2) . 17 -21.
A, B, MBS BT R RS TRT]. SR A,
2016(2) :66 -71.
WANG J J, GAO Z Y, SUN W, et al. Basic research of scheelite flota-
tion at normal temperature [ J]. Metal Mine, 2016(2): 66 —71.

XUV RTINS, R AT RS R ]. o E 80, 2000,
24(4) .23 -27.

[3

[

[4

[

LIU Q G, HAN Z Y, GUAN Z G. Research progress on scheelite flota-
tion technology[ J]. China Tungsten Industry, 2009, 24(4) . 23 -27.
LR MEAL S S 0 F IR B LMD ] Kb i K4,
2010.

[5

[

LIU H W. Study on a new technology for refractory scheelite flotation at
room temperature [ D]. Changsha: Central South University, 2010.
[6] GANJD, HUY H, SUN W, et al. Enhanced separation of fluorite from
calcite in acidic condition[ J]. Minerals Engineering, 2019, 133 103 -
105.
HAN H S, PENG M S, HU Y H, et al. An SFG spectroscopy study of the

—
N
[

interfacial water structure and the adsorption of sodium silicate at the fluo-
rite and silica surfaces[ J]. Minerals Engineering, 2019, 138 178 —187.

[8] SUN W, HAN H, HU Y, et al. Flotation theory and research progress of
metal ion coordination regulation molecule assembly[ J]. Chinese Journal
of Nonferrous Metals, 2020, 30(4): 927 -941.

[9] FREE M L, MILLER J D. The significance of collector colloid adsorption
phenomena in the fluorite/oleate flotation system as revealed by FTIR/
IRS and solution chemistry analysis[ J]. International Journal of Mineral
Processing, 1996, 48(3) . 197 -216.

[10] ANTTI B M, FORSSBERG E. Pulp chemistry in industrial mineral flo-
tation. Studies of surface complex on calcite and apatite surfaces using
FTIR spectroscopy [ J]. Minerals Engineering, 1989, 2(2). 217 -
227.

[11] FUERSTENAU M C, CUMMINS W F. The role of basic aqueous com-

[

plexes in anionic flotation of quartz[ J]. Trans. Aime, 1967, 238.
196.

[12] ANANTHAPADMANABHAN K P, SOMASUNDARAN P. Surface pre-

[

cipitation of inorganics and surfactants and its role in adsorption and flo-
tation[ J]. Colloids and Surfaces, 1985, 13; 151 - 167.

[13] RUTLAND M, PUGH R J. Calcium soaps in flotation deinking; funda-
mental studies using surface force and coagulation techniques [ J].
Colloids and Surfaces A: Physicochemical and Engineering Aspects,
1997, 125(1): 33 - 46.

[14] BROWN S C, RABINOVICH Y I, Moudgil B M. Calcium activation of
silica surfaces with sodium oleate collector[ J]. Mining, Metallurgy &
Exploration, 2004, 21(3) ; 164 - 168.

[15] FA K, NGUYEN A V, Miller J D. Interaction of calcium dioleate col-
lector colloids with calcite and fluorite surfaces as revealed by AFM
force measurements and molecular dynamics simulation[ J]. Internation-
al Journal of Mineral Processing, 2006, 81(3): 166 —177.

[16] FAK Q, TAO J A, NALASKOWSKI J, et al. Interaction forces be-
tween a calcium dioleate sphere and calcite/fluorite surfaces and their
significance in flotation [ J]. Langmuir, 2003, 19 (25). 10523 -
10530.

[17] SUN W J, HAN H'S, SUN W, et al. Novel insights into the role of col-
loidal calcium dioleate in the flotation of calcium minerals| J]. Minerals
Engineering, 2022, 175.

[18] BECRAFT K A, MOOREB F G, RICHMOND G L. In - situ spectro-
scopic investigations of surfactant adsorption and water structure at the
CaF,/aqueous solution interface [ J]. Physical Chemistry Chemical
Physics, 2004, 6(8) : 1880 - 1889.

[19] WANG R L, HAN H S, SUN W, et al. Hydrophobic behavior of fluo-

rite surface in strongly alkaline solution and its application in flotation

[J]. Colloids and Surfaces A: Physicochemical and Engineering As-

pects, 2021, 609.

. IHIRER A ] 5 B TR B b AL e R P B BT [ D 1. JF 2 3

K2 ,2018.

LI'Y R. Preparation of ferric oleate and its application in catalytic

—
[\
(=}

[



H2H PNICUR 45 S 550 WP e R rp Ca — SR A SGH] A 1 FHATLEE -7

aquathermolysis of heavy crude oil [ D]. Kaifeng; Henan University, [22] ghds, b AR, S50 ) 730k b i AT TE B L 4 vl 17 PR R 5
2018. Wi [ 1] BB T2 B4l , 1992(S1) <1 -9.

[21] BRflatE. A HLEE K /07 [ M. Jb st B Rk, 1985. HAN Y, ZHONG K N. Bulk precipitation and its effect on mineral flo-
CHEN D H. Organic Structure Analysis[ M]. Beijing: Science Press, tability in flotation of the ores containing calcium. Journal of Wuhan In-
1985. stitute of Chemical Technology, 1992(S1): 1 -9.

The Action Mechanism of Ca — oleate Colloid Collector During the Flotation of
Calcium - Containing Minerals

SUN Wenjuan', HAN Haisheng'*, WANG Jian®, CHENG Yongbiao'”, WANG Ruolin', MU Yingying

1. School of Resource Processing and Bioengineering, Central South University, Changsha 410083, Hunan, China;
2. Hunan Province Associated Fluorite Comprehensive Utilization Fluorine Chemical Engineering Technology Research Center, Chenzhou 423037 ,
Hunan, China;

3. Sinochem Lantian Group Co. , Lid. , Hangzhou 310023, Zhejiang, China

Abstract; The existence of Ca — oleate (Ca(OL),) colloid and its effect on flotation during the flotation of scheelite, flu-
orite and calcite with sodium oleate were studied. Solution chemistry showed that the dissolved calcium ions from the three
calcium — containing minerals can react with oleate anions to form Ca( OL), colloids, which exist and function as the main
components in solutions under alkaline conditions. The pure minerals tests showed that the collection ability of Ca(OL),
colloid for scheelite and fluorite was stronger than that of sodium oleate, and for calcite was weaker than that of sodium o-
leate. The difference in the surface hydrophobicity of the three minerals after Ca( OL), colloid adsorption increased. The
surface hydrophobicity of scheelite and fluorite was stronger than that of sodium oleate,, while the surface hydrophobicity of
calcite was weaker than that of sodium oleate. Chemical adsorption of Ca( OL), colloids occurred on the surface of scheel-
ite. On the surface of fluorite and calcite, it was mainly chemical adsorption, and there was also electrostatic adsorption
when pH <9.0. In the flotation process of calcium — containing minerals with sodium oleate, in addition to the direct ac-
tion of oleic acid anions on the surface of minerals, there was another important action path; calcium ions and oleic acid
anions first generate Ca( OL), colloids in solution, and Ca( OL), colloids migrated to the mineral surface in solution and
adsorbed on the minerals surface.

Keywords: Ca(OL), colloid; scheelite; fluorite; calcite; flotation
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