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(a) : Recovery rate under different dosages of sodium oleate; (b): Recovery rate under different pH values
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Fig. 2 Infrared spectra of barite before and after interaction

with sodium oleat
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Fig. 3 Infrared spectra of the interactions between barite and
sodium oleate under different microwave heating time

a: 0s; b: 10 s; ¢: 30 s; d: 60s
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(a): 3000~2 800 cm™ '3 (b): 1 200~1 050 em™ s (©): 1 000~970 em ™15 (d): 650~600 cm !

Fig. 4 High resolution spectra of barite flotation before and after microwave pretreatment
(a): 3 000~2 800 cm '3 (b): 1200~1050 cm™ '3 (e): 1 000~970 cm™ !5 (d): 650~600 cm ™!
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Table 2 Fitting results of barite treated by

microwave heating for 0 second

Fi  Wgfi/em”! W iR R 9 /em ! U i B
1 2 958 0.007 8 36.449 2 0.304 1
2 2923 0.015 5 36.996 5 0.609 9
3 2 853 0.004 5 24.814 8 0.118 4
4 1086 0.050 8 32.813 1 1.752 6
5 1122 0.039 5 37.829 9 1.589 2
6 1181 0.024 7 27.459 7 0.701 1
7 982 0.0113 10. 493 3 0.125 6
8 610 0.041 8 12. 449 0 0.542 8
9 635 0.026 5 14.760 7 0.413 6
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R3 ERAHEMBRI0s GHUEER
Table 3 Fitting results of barite treated by

microwave heating for 10 seconds

S g /em ! W 4 98 /em ™! U2 1 AR
1 2 958 0.011 5 33.392 5 0.407 8
2 2923 0.022 5 37.083 1 0. 888 2
3 2 853 0. 006 1 20.510 7 0.1315
4 1086 0. 065 8 32.877 6 2.2619
5 1122 0. 060 4 46. 205 4 2.9715
6 1181 0.035 3 29.661 7 1.077 3
7 982 0. 040 5 9.177 7 0.389 1
8 610 0.097 2 13.858 9 1.391 0
9 635 0.074 1 16. 186 4 1.260 9
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Fig. 5 Fitted smoothed and second derivative spectra of barite treated by microwave heating for 0 second

(a): 3 000~7 em t; (b): 1200~1050cem t; (e): 1 000~970 em™ 1
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(a): 3000~2 800 cm '; (b): 1200~1050 cm '; (¢): 1 000~970 cm™ '; (d): 650~600 cm ™!

Fig. 6 Fitted smoothed and second derivative spectra of barite treated by microwave heating for 10 seconds

(a): 3000~2 800 cm '; (b): 1200~1050 cm '; (¢): 1 000~970 cm™ '3 (d): 650~600 cm ™!
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(a): 3000~2 800 cm '35 (b): 1 200~1 050 em ' (©): 1 000~970 em™ !5 (d): 650~600 cm !

Fig. 7 Fitted smoothed and second derivative spectra of barite treated by microwave heating for 30 seconds

(a): 3000~2 800 cm '3 (b): 1200~1050 cm '; (¢): 1 000~970 cm™ '; (d): 650~600 cm ™!
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Table 4 Fitting results of barite treated by

microwave heating for 30 seconds

x5 ERAMEMARsFHMEER
Table 5 Fitting results of barite treated by

microwave heating for 60 seconds

J¥%5  WEfL/em ! WA i FR S/ em ! Vg TH B ¥ WEfi/em”! WA 55 PR/ em ! W THI B
1 2 958 0.016 4 34.2819 0.598 2 1 2 958 0.014 1 20.693 6 0.309 7
2 2923 0.031 8 37.362 1 1.264 6 2 2923 0.0515 39.970 2 2.190 3
3 2 853 0.008 7 20.130 9 0.186 3 3 2 853 0.028 3 33.825 5 1.019 6
4 1086 0.095 7 34.205 8 3.4218 4 1086 0.151 7 37.364 2 5.883 9
5 1122 0.076 9 37.800 8 3.097 3 5 1122 0.1113 32.943 5 3.903 2
6 1181 0.052 1 28.010 4 1.500 1 6 1181 0.081 4 24.938 4 2.092 8
7 982 0.045 5 9.387 7 0.448 3 7 982 0.104 2 8.499 8 0.930 9
8 610 0.1325 13.865 2 1.904 1 8 610 0.249 1 13.654 1 3.526 4
9 635 0.107 0 15.611 1 1.757 2 9 635 0.220 7 15.076 3 3.494 8

8 EF/AMKMA 60 s WilE FiBLEMZMNSHALIE
(a): 3000~2 800 cm '3 (b): 1 200~1 050 em ' (©): 1 000~970 em™ !5 (d): 650~600 cm ™!

Fig. 8 Fitted smoothed and second derivative spectra of barite treated by microwave heating for 60 seconds
(a): 3000~2 800 cm '; (b): 1200~1050 cm '; (¢): 1 000~970 cm™ '; (d): 650~600 cm ™!
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Influence Mechanism of Microwave on Barite Flotation Based on
Infrared Fitting Spectrum Analysis

WU Jing-xuan, LI Jie® , LIN Jia-wei, YI Shi-wen, LI Min, SU Wen-rou
Key Laboratory of Integrated Exploitation of Bayan Obo Multi-Metal Resources, Inner Mongolia University of Science and Tech-
nology. Baotou 014010, China

Abstract At present, methods of separating from low-grade barite ore are usually adopted to improve the grade of barite in
flotation by using new flotation reagents, and the recovery of flotation can be improved by microwave pretreatment of the mineral
before flotation, but the mechanism of microwave on flotation reagents and minerals are not yet known. In recent years,
microwave heating technology has been used in mineral processing, metallurgy and material preparation and so on, with the
advantage of fast reaction speed and high product index. In this paper, sodium oleate was used as a collector in the flotation tests
of the pure barite mineral after microwave pretreatment, and the infrared spectrum detection was carried out for the barite
flotation samples under different microwave heating times. The effect mechanism of microwave on barite flotation was discussed
by the infrared spectral analysis of fitting smooth spectrum and second derivative spectrum. The flotation test results showed
that the barite without microwave pretreatment had the best flotation index and recovery of 91.41% under the conditions of
sodium oleate dosage of 55 mg ¢ L' and pH value of 8.0. In contrast, the flotation index of barite treated with microwave
increased gradually with the increase of microwave treatment time, and the recovery rate of barite treated with microwave in the
60 s was the highest, reaching 95. 27%. Infrared spectrum analysis based on flotation test showed that in the flotation of barite
without microwave pretreatment interacted with sodium oleate, the red shift of —CH,— symmetric stretching vibration peak at

wavenumber 3 004 cm ™!

, —CHj; antisymmetric stretching vibration peak at wavenumber 2 953 cm ™', SO} asymmetric stretching
vibration peak at wavenumber 1 119 and 1 077 ecm™' were all found, indicating chemical adsorption of sodium oleate on the
surface of barite was happened; By contrast, in the flotation of barite after microwave pretreatment interacted with sodium
oleate, the red shift of —CH,— symmetric stretching vibration peak at wavenumber 2 853 cm™ ', —CH,— symmetric stretching

', —CH,; antisymmetric stretching vibration peak at wavenumber 2 958 ecm ', SOf~

vibration peak at wavenumber 2 923 cm~
asymmetric stretching vibration peak at wavenumber 1 181, 1 122 and 1 086 cm ™', SO} symmetric stretching vibration peak at
wavenumber 982 cm ™', SO} bending vibration peak at wavenumber 635 and 610 cm ' were not found, but the peak strength
increased significantly with the microwave heating time, and the peak strength increased most significantly with the microwave
heating time of 60 s. The fitting smoothing spectrum and the second derivative spectrum calculations of the infrared spectrum
after microwave pretreatment showed that the peak area at wavenumber 2 958, 2 923, 2 853, 1 181, 1 122, 1 086, 982, 635 and
610 cm ! increased to different degrees, and under microwave heating 60 s, the peak area respectively increased by 1.84%,
259.12%, 761.15%, 235.72%, 145.61%, 198.50%, 641.16%, 549.67% and 744.97%. It indicates that microwave
pretreatment does not induce a chemical reaction on the barite surface, but strengthens the chemical adsorption between sodium
oleate collector and barite ore, make the chemical adsorption on the barite surface denser, and the adsorption quantity increased,

so the barite recovery increases and the flotation index improves.
Keywords FTIR; Microwave; Barite; Fit smooth spectrum; Second derivative spectrum
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