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Effects of sodium silicate on flotation behavior of coal and kaolinite

Xu Dongfang Zhu Shuquan Zhu Zhibo Cui Haoeran
( School of Chemical & Environmental Engineering China University of Mining and Technology ( Beijing) Beijing 100083 China)

Abstract: In order to study the mechanism of selective inhibition of sodium silicate on.clay minerals the flotation behavior of coal and kao—

linite with sodium silicate were investigated by flotation test Zeta potential test and/XPS analysis. The flotation experiment results show that

the separation effect is the best the recovery of coal is 60. 44% and the ash content is 8. 03% with 1 000 g/t Na,SiO; in the pH of 7. The

Zeta potentials of coal and kaolinite shift negatively and the electrostatie repulsion between the two minerals increase in presence of sodium

silicate. The surface potential of coal and kaolinite decreases 6,mV and 16 mV with neutral pH. The results of XPS show that the relative

content of Si on the surface of coal and kaolinite increases with sedium silicate the decrement of Si 2p binding energy of coal and kaolinite

is =0.02 eV and -0. 19 €V respectively. According to the.results of XPS it can be concluded that sodium silicate is absorbed on the sur—

face of coal and kaolinite by physical adsorption the different adsorption capacity of the two minerals makes sodium silicate own selective

inhibition.
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Fig. 2 Effect of Na,SiO, dosage on

recovery of coal and kaolinite
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Fig. 3  Effect of Na,SiO; dosage on results of

flotation separation of coal and kaolinite mixture
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1
Table 1 Atom concentration of minerals surface before and

after reacting with Na,SiO,

0] Si Al C Na

5.320.93 0.92 92:69 0.14
+Na, Si05 5.33 1.12 0.88 .92.50 0.17
55.14 15.69 15.18 13.77 0.21

+Na, Si05 55.69 16.11 14.67 13.06 0.48

2
o 5 6
o 2
Si2p
0.02.0.19 eV Na 1s
-0.04.-0.10 eV
0 1s 0 1s
-0.13 eV
(0.2 ¢eV)
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Table 2 Binding energy of elements in minerals before

and after reacting with Na,SiO,

/eV
AE/eV
0 1s 532.16 532.16 0
Si 2p 103. 12 103. 10 0.02
Al 2p 74.78 74.75 0.03
Cls 284.76 284.78 -0.02
Na Is 1072.57 1072.53 0.04
0 1s 532.60 532.47 0.13
Si 2p 103. 09 102.90 0.19
Al 2p 75.11 75.20 -0.09
Cls 284 80 284.79 0.01
Na 1s 1 072. 56 1 072.46 0.10
3
1) pH
1 000 g/t
2)
3) . Si
O Na
3
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