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Experimental study on circulation of filtrate of potassium feldspar
hydrothermal preparation of kaliophilite system
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Abstract: To enhance the utilization ratio of silicon from potassium feldspar in the hydrothermal synthesis process of
kaliophilite and address the issue of alkaline waste liquid produced by this process, this research carried out the fil-
trate recycling experiment in the hydrothermal synthesis system of potassium feldspar to kaliophilite. The effects of
reaction time, reaction temperature, the molar ratio of SiO, to A1(OH), and alkali concentration on Si utilization
and product structure were discussed, as well as by investigating the reaction process. The effect of the number of
cycles on the utilization ratio of silicon, the structure of the product and the stability of the process were investigated
by the circulating experiment of the filtrate under the optimal conditions. The reaction mechanism was further ex-
plored and the process before and after the improvement was compared. The results demonstrate that when the reac-
tion time was 4.0 h, the reaction temperature was 280°C, the molar ratio of SiO, to AI(OH), was 0. 8, and the al-
kali concentration was 12 mol/L, the utilization ratio of silicon in potassium feldspar could attain 94. 2%, represen-
ting an increase of 60% compared to the process was improved. The product kaliophilite was homogeneous, superi-
or quality and the recycling process was stable.
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Table 1 Composition of potassium feldspar
o Sio, Al 0, Ca0 Fe, 0, FeO K,0 MgO MnO Na, O HoAt S
o 58.95 17.27 1.82 1.95 1.45 14.70 0.63 0.10 0.27 2.86 100

1.2 XRFIE
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K BRI K A NAR R, Si05 ZEBU I A5 A
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Si—O—Al Efed iy h a4 iz m A 5 K& A 46
RN A R BE A — G4 M H T (KALSIO, R4y
TF) A —REE ST Z B kA S A RN, A R
HA NI 85 B EE A ik
AI(OH) ,+KAISi,0,+3 KOH—2 KAISiO, +K,Si0,+
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Fig. 1 Effect of reaction time on silicon utilization and product structure
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Fig. 2 Microstructure of products at different reaction time
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Fig. 3 FTIR spectra of products at different reaction time
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Fig. 4 Effect of reaction temperature on silicon utilization and product structure
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Fig. 5 Effect of the molar ratio of SiO, to AI(OH), on silicon utilization and product structure
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Table 2 Experimental results of filtrate circulation
. . TEW B TR E /mol » L7 . A0 R g
a5 JERAAR/mL REFHA %
OH™ AP Si03” KOH AI(OH), H,
1 8.02 0.12 0.135 82 89.45 18.36 118 94.27
2 9.51 0.30 0. 105 151 44.27 16. 04 49 92.24
3 9. 80 0.59 0. 144 100 70.76 14.79 100 93.11
4 10.13 0.53 0.107 155 36.53 13.20 45 92.01
5 10. 46 0.51 0. 094 153 34.78 13. 31 47 93.15
6 10. 81 0.50 0.103 144 37.39 13.82 56 92. 86
7 10.79 0.54 0.112 130 46.17 13.98 70 93.00
8 10. 39 0.53 0.098 144 40. 82 13.50 56 93.21
9 10. 37 0.54 0.097 163 29.56 12.71 37 92.38
10 10.75 0. 60 0. 084 165 24.72 11.67 35 93.37
11 10. 66 0.59 0.115 115 56.49 14.04 85 93.62
12 10. 52 0.61 0. 106 124 51.94 13.42 76 93. 64
13 10.71 0.58 0. 101 155 31.31 12.55 45 92.42
14 10. 68 0.59 0.124 105 62. 56 14.48 95 93.77
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Fig. 9 Process flow chart before and after improvement
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