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Table 1 Main components and heavy metal content of waste residue and relevant standards
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Table 2 Orthogonal experimental factor level L27(3")
FSEIN KEB KIEC

AV g R min SR E%
1 1180 20 50.0
2 1240 35 41.2
3 1300 50 33.3

R3 EXTHLE
Table 3  Orthogonal experimental results

S A/C B/min C/% A% EEERALER/%
1 1 1 1 16.6 54.4
2 1 1 2 17.7 49.8
3 1 1 3 9.3 22.8
4 1 2 1 17.1 56.1
5 1 2 2 19.7 55.2
6 1 2 3 9.4 23.0
7 1 3 1 19.0 62.2
8 1 3 2 20.5 57.5
9 1 3 3 10.6 26.0
10 2 1 1 224 73.4
11 2 1 2 242 68.0
12 2 1 3 9.7 23.9
13 2 2 1 283 92.6
14 2 2 2 30.5 85.4
15 2 2 3 10.9 26.6
16 2 3 1 29.0 95.0
17 2 3 2 31.1 87.2
18 2 3 3 11.2 27.4
19 3 1 1 26.7 87.2
20 3 1 2 30.0 84.0
21 3 1 3 11.6 28.4
22 3 2 1 28.8 943
23 3 2 2 30.9 86.8
24 3 2 3 12.4 303
25 3 3 1 27.7 90.6
26 3 3 2 31.0 86.9
27 3 3 3 11.6 28.4
ky 156 187 240

k,, 219 209 262
ks 234 213 107
R 75 26  15.5
ke, 452 547 784
k, 644 611 734
ks 685 624 263
RY 233 77 521
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Experiment on Production of Silicon Fertilizer from Polyaluminum
Chloride Industrial Waste Residue

Gao Hongli, Zhao Fenglan, Wang Yuhan, Hu Junzhou, Guo Lei, Li Hongtao
(Institute of geography, Henan Provincial Academy of Sciences, Zhengzhou, Henan, China)

Abstract: Using polyaluminum chloride residue as raw material, the effects of roasting temperature, roasting
time, additive ratio and other factors on the activation effect of silicon dioxide in polyaluminum chloride
residue were studied by single factor experiment and orthogonal design, and the technological conditions for
producing silicon fertilizer from polyaluminum chloride residue were determined. The results show that the
significant influence of three factors effective silicon content and the activation rate of silicon in
polyaluminum chloride waste residue is as follows: activator dosage > calcination temperature > calcination
time. The amount of activator and calcination temperature have obvious influence on the content of effective
silicon in the calcined product, while the calcination time has no obvious influence on the content of
effective silicon in the calcined product. With the increase of the amount of activator, the effective silicon
content in the product increases. When the amount of activator reaches 41%, the effective silicon content
tends to be stable, and the correlation coefficient between the amount of activator and the effective silicon
content reaches 0.9829; with the increase of calcination temperature, the effective silicon content in the
product increases, and reaches the peak after 1250°C, when the temperature is 1240~ 1270°C, the time is
30~40 min and the dosage of activator is 41%~45%, the content of effective silicon in the product is the
highest, reaching about 30%.

Keywords: Waste residue of polyaluminum chloride; Orthogonal test; Silicon fertilizer; Effective silicon
content


https://doi.org/10.3969/j.issn.1005-829X.2003.03.002
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1005-829X.2003.03.002
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1005-829X.2003.03.002
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.3969/j.issn.1005-829X.2003.03.002
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2020.05.004
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.3969/j.issn.1000-6532.2019.04.025
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.11894/iwt.2018-0999
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025
https://doi.org/10.3969/j.issn.1004-3918.2017.06.025

	1 实验原料与仪器设备
	1.1 实验原料
	1.2 仪器设备

	2 实验设计
	3 结果与讨论
	3.1 单因素实验研究
	3.1.1 焙烧温度对废渣中二氧化硅活化效果的影响
	3.1.2 活化剂用量对废渣中二氧化硅活化效果的影响
	3.1.3 焙烧时间对废渣中二氧化硅活化效果的影响

	3.2 正交实验结果

	4 结　语
	参考文献

