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Fig.1 Fluorite and calcite XRD
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Table 1 Analysis of single mineral chemical composition of
fluorite and calcite

Fefh % CaF, CaO  SiO, MgO ALO, 4
A 99.15 - 038 013 018 99.15
Wi e 5503 0.88 037 0.15 98.30
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TF1E UG AE XFGC Al A7l kAT, &
HhEE A 1680 r/min. FRHL-74+38 pwm i 4 (1) 525K
WFE 2.0 g B TIFERWN, A 35mL L5 F/KIF
GEPEFE 2 min, PRI GERR B HEHE 4 min, R
R WM T 75—, S8 WO R A 4
PE 3 min, TR I 04 R A R R
SRIGIFIETNE 4 min; 75, S6 R 7 it oAk 2R
FHRG K, PR I ORI R B B 4 3 min, 4R
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A DME 2 i i b, HoAN s o b EDRr
W B AEB™ P 2 TH, I I ) 2 T PR A R R R
TSI B T P2 1 SR ) ] VA o
1.4 W RE 27NN E

TCL A i) AR 55 11 S I Ak R ol PR B s o, 1
W Ao YR EETE 23 A 420 nm!™Y B JZ 225 nm!'™?)
PR A T LGRS, 2 dilbs e i 25
W 20 HUSEES VR ERE NI TN B O LT &
Ly, BOFEE 2000 r/min, B50 15 min, HEE W
AT R &, 2 R bRAE i & v R 1
W B 24 71) 25
1.5 zeta EBALNE

H-38 pwm K IAE 5 41 BE 42-5 pum AE i) zeta
FLAZ IR i, AR IR 50 mg 0, BB
KCL W AT 2%, KC1 24 1.0x10° mol/L,
B i e BB A SIS AR S N2 ), AR X
FE S BEAT R0 zeta A7 I 52 o S0 T A AR A
Zetasizer Nano ZS90zeta HLA7AX, FEANFFE i 3 5
JE 3R, RIBMAE &g R .
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Fig.2 Standard curve of reagent concentration and absorbance
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Fig.4 Effect of ultrasonic pretreatment time on flotation
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Fig.5 Adsorption of sodium humate on fluorite and calcite
surface
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Fig.6 Adsorption of sodium oleate on fluorite and calcite
surface
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Fig.9 Infrared spectra of fluorite and sodium humate
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Fig.10 Infrared spectra of calcite and sodium humate
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Effect of Ultrasonic Pretreatment on Flotation Separation of Inhibited
Fluorite and Calcite in Sodium Humate System

Yang Zhehui', Li Maolin'?, Cui Rui', Lin Yingxin', Yao Wei', Wu Yue'

(1.College of Resources and Environmental Engineering, Wuhan University of Science and Technology,
Hubei Key Laboratory for Efficient Utilization and Agglomeration of Metallurgic Mineral Resources,
Wuhan, Hubei, China; 2.Changsha Research Institute of Mining and Metallurgy Limited Liability Company,
Changsha , Hunan, China)

Abstract: This is an essay in the field of mineral processing engineering. In China, fluorite mainly exists in
the form of concomitant deposits. In the flotation process, other useful minerals are usually preferentially
floated, and a large amount of fluorite exists in tailings. In this paper, the restrained fluorite and calcite in the
floating tungsten tailings are taken as objects, and ultrasonic wave is added to change the floatability of the
two, so as to explore a method to optimize the comprehensive utilization level of fluorite in the floating
tungsten tailings. After ultrasonic pretreatment of pulp inhibited by sodium humate for 39 min, the flotation
recovery of fluorite reached 84.74%, while the flotation recovery of calcite was only 11.47%, with a
difference of 73.27%. Exploring the mechanism of ultrasonic pretreatment, it is found that the absorption
intensity of sodium humate on the surface of fluorite is lower than that of calcite in the infrared spectrum
detection. Ultrasonic pretreatment can desorb the sodium humate on the surface of fluorite, increase the
absorption amount of sodium oleate on the surface, and make the zeta potential move forward; In addition,
ultrasonic pretreatment mainly affects the content of sodium humate on the mineral surface, but does not
affect the content of sodium oleate on the mineral surface. If only sodium humate exists in the slurry system
during ultrasonic pretreatment, the sodium humate desorption speed is faster, which is more conducive to

adsorbing the sodium oleate added subsequently.
Keywords: Mineral processing engineering; Ultrasonic pretreatment; Sodium humate; Sodium oleate;
Fluorite; Calcite
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