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Table 1 Results of chemical multielement analysis of samples

LR Cu Fe S AlLO, CaO SiO,

/% 0.94 17.40 3.18 10.60 4.53 40.39
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Table 2 Phase analysis of copper in the sample
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Fig. 1 Flotation test flow of chalcopyrite
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Fig. 2  Effect of ultrasonic power pretreatment of calcium oxide
on recovery of chalcopyrite
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Fig. 3 Effect of ultrasonic power on pH (a) and viscosity (b) of calcium oxide solution
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Fig. 4 Infrared spectra of calcium oxide solution pretreated with

different ultrasonic power
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Fig. 5 Infrared peak separation of hydroxyl groups in calcium oxide solution
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Fig. 6 Effect of calcium oxide solution pretreated with different
ultrasonic power on slurry turbidity
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Fig. 7 Effect of calcium oxide pretreated with different ultrasonic
power on Zeta potential of chalcopyrite

FH &1 7 AT, Bt A B AR A0 5 Y R 7R T 3R A 3 R,
W T Zeta HLA 5L IE [0 3 OB, S0 DR N
216 W B, #EH#1 " R 1 Zeta HL{. H—15.099 mV., 5 %
F8 B, SRS RN pH E R 10 BF, 3 Y
FE D) Ca*, Ca(OH) HI Ca(OH), JERAETE, # R Ik
LA P R T AR AR A VR R ST R B (I Car
Ca(OH)'W&FEii £, M TH R CaFl Ca(OH)"
Sk e g | TR O B A R T R v, R R
T Zeta AL FF 3517, BEAN, Z-200 767 T H AT &
AR R, I ELAE BRI K i e g 2 R
AT FE HEHR W % 1A 1F FL DX R & A e O B AT AL R
B R Zeta HLALFH 5 A F T Z-200 7E H 3 18 Y
FL I A, X ) RE 2314 K Z-200 75 B AR 5 55 18T % W

(1) 8 75 ke T Ak 3 4R AL A5 B A5 4 v TR 0 1 77
PERLRE . A 500 g/t i AL ES e T ok 216 W
F14) 8 7 O A L, AR T RLISOR SR B 83.23%, S5 A 4b
PRAR AR T 9.48 T 4 Ak

() 2LAMTE A Hr R W, YR T3k 216 W A,
AALES I W Ca-OH AH X He 9] 5 A Ab BEAH L $2 v T
272 EHAR A, AR T E SR OE A YR ]
iR C B F G RN Z, T pHEARA
FIF I B3 bk B 1 55 T 4 R B T X B TR
A F S0, Ca* 5 Ca(OH)*Fp FIE™ 8 3¢ 1 71 F, frf fif
ZUUR, MR MR R, 205 T AR I TR AR

B2 3k

(1] 2, W52, v 8 S ior M i s Bk s BoR ot e (],
Ao ERE S T, 2011, 2(4): 67-70.

WANG L P, YE X J, JIANG H Y. Activation flotation technology
advances of lime-suppressed pyrite [J]. Nonferrous Metals Science and
Engineering, 2011, 2(4): 67-70.

W TEF, W, S, . A RTEE e R R T I). 5 g
1, 2015(2): 17-21.

YANG Z X, XIE X, TONG X, et al. Research on the effect of lime in

[2

[

flotation process[J]. Multipurpose Utilization of Mineral Resources,
2015(2): 17-21.

. 2 G Jm kKR IR R o B AR e Sk (). 5 7 AR
P 5FIH, 2015(1): 59-62.

ZHAO C Y. Production practice and research on wastewater recycling of

[3

[

a polymetallio concentrator[J]. Conservation and Utilization of Mineral
Resources, 2015(1): 59-62.

(4] bk, Wi, g vk mUK R B 54800, 2T,
2009, 36(2): 18-21.

BAI Z N, WANG Z X. Suggestion on the use of backwater in phosphate
floatation[J]. Yunnan Chemical Technology, 2009, 36(2): 18-21.

[5] CILEK E C, OZGEN S. Improvement of the flotation selectivity in a
mechanical flotation cell by ultrasound[J]. Separation Science and
Technology, 2010, 45(4): 572-579.

L6 ] MR, v %, Wi, 5. R Ok 2 s 14 70 K 7 W 1w ok
JI 2 (1], P E I (AR ), 2001(6): 36-38+5.

WANG Y E, LING X H, SHANG Z Y, et al. Ultrasonic effect on surface
tension of surfactant solution[J]. China Offshore Oil and Gas
(Engineering), 2001(6): 36—38+5.

(7] FE R, pRAs F . 8 25 A0 R0 0 1 W HL S 4 i 52 ) [T 75 22 4
R, 2006(4): 309-312.

WANG C H, LIN S Y. Impact of ultrasonic cavitation upon electrical
conductivity of solution[J]. Technical Acoustics, 2006(4): 309-312.

(8] WHAATE, 23k, BBALIL, 45, L 8 5 X P B v s i (7). o FH 7
2, 2003(1): 26-30.

HU S Q, LI L, GUO S Y, et al. Effect of power ultrasound on some
properties of several solution[J]. Applied Acoustics, 2003(1): 26-30.

(9] BEIAZE, RNE. B85 PO W B A2 (1], 4 )8 15, 2008(1):
25-28.

XUE J Q, WU C M. Influence of ultrasonic wave on the properties of


https://doi.org/10.1080/01496390903484966
https://doi.org/10.1080/01496390903484966
https://doi.org/10.3969/j.issn.1000-3630.2006.04.008
https://doi.org/10.3969/j.issn.1000-3630.2006.04.008
https://doi.org/10.3969/j.issn.1000-3630.2006.04.008
https://doi.org/10.3969/j.issn.1000-6826.2008.01.009

©92- WP 5 R 2023 4F

several solution[J]. Metal World, 2008(1): 25-28. [14] DL, ACHULE, TRAME 4. Ca> W ZREEW VR AT MU (1], &)@ "
[10] BT, BRELH, (L8, &5 887 i o AL AR B B 77 e A o0 IR e e 11, 2019(9): 98-101.
B 5 R 5 R 2022, 42(1): 97-105. XI'Y, DAI S J, ZHANG Z J. Effect of Ca* on flotation behavior of
BU X N, CHEN Y R, NI C, et al. Ultrasound-assisted flotation of low- magnesite [J]. Metal Mine, 2019(9): 98-101.

rank coal: a review of the current status[J]. Conservation and [15] TR, Wy, % T, 0K VE RS IR K e B 52 (1], Be7s
Utilization of Mineral Resources, 2022, 42(1): 97-105. BHE 22247, 2015, 33(4): 23-27+36

CIV] AR, L, AR, 677 R 0 SRAR A T TEe (1]. 2J DING S L, CAO K, DONG L X. The influence of lime regulate on the
#7101, 2021 (8): 102-108.
ZOU Y C, WANG L, LI G S. Pulp rheology in mineral flotation: a
review [J]. Metal Mine, 2021 (8): 102-108.

L1271 XUk, 8 40 S0 A0 E5 B A 9 J 07 e T i et o L) AL i
Jin T, 2009, 38(1): 16-19.
LIU X P. Study on surface modification of ultrafine calcium hydroxide

powder[J]. Industrial Minerals & Processing, 2009, 38(1): 16—19.
[13] AEFFIR, Toot, T 0, 2 48 i soPERR b S0 (04 1 2 5 5 L ot [17] T4, IME, sRICME, 55 ARLBR AL 30 15 55 Y A 405 B 0 1Y) 77 3k

dewaterability of sewage sludge[J]. Journal of Shaanxi University of
Science, 2015, 33(4): 23—27+36.

(16 ] U, 4 Ve X AL S0 0™ 77 28 5% i (9 BFF 5 (00, AL 546 T,
2021, 50(3): 27-28+32.
JIN B. Effect of slime on flotation of potassium chloride mineral[J].

Journal of Salt Science and Chemical Industry, 2021, 50(3): 27-28+32.

R FE B LR (0], A (4 IR AR, 2022, 12(4): 84-90. o D] A AR TR, 2017, 7(4): 64-69.

HUA K Q, WANG Y B, WANG Y, et al. The strengthening WEI Z, SUN W, ZHANG Q P, et al. Flotation separation of fine copper
mechanism of calcium oxide modified by ultrasonic in chalcopyrite sulfide and easy-sliming calcium-magnesium minerals[J]. Nonferrous
roughing[J]. Nonferrous Metals Engineering, 2022, 12(4): 84-90. Metals Engineering, 2017, 7(4): 64—69.

Mechanism Analysis of Ultrasonic Pretreatment of Calcium Oxide to Improve
Chalcopyrite Flotation
ZHAO Xin, PENG Xiangyu, WANG Yubin, TIAN Jiayi, HUA Kaiqiang, GUI Wanting

School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, Shaanxi, China

Abstract: To reveal the mechanism of ultrasonic pretreatment of calcium oxide to improve the flotation effect of
chalcopyrite, the flotation of chalcopyrite was carried out with ultrasonic pretreatment of calcium oxide as the regulator.
The ultrasonic pretreated calcium oxide solution was characterized by FTIR. The results revealed that the calcium oxide
solution suitable for ultrasonic power treatment had obvious influence on the efficiency of chalcopyrite flotation. After 500
g/t calcium oxide was treated by ultrasonic wave with 216 W output power, the recovery of copper in concentrate reached
83.23%, which was 9.48% higher than that without treatment. Appropriate ultrasonic treatment of calcium oxide solution
could increase the content of Ca™, Ca(OH)" and OH, and the Ca* and Ca(OH)" plasma could reduce the consumption of
flotation agent. In addition, the appropriate ultrasonic power pretreatment could also increase the content of hydroxyl group
in free water in calcium oxide solution which was conducive to the flotation of chalcopyrite by 3.13%, so as to improve the
flotation effect of chalcopyrite. The research provides a reference for the application of ultrasonic technology in flotation
field.

Keywords: ultrasonic; calcium oxide; flotation; mechanism analysis
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