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Table 1 Compositions of waste dedusting cloth bag dust %
JLE Al 0] F Na S K Ca Si Fe
it 45.51 41.70 5.46 1.61 1.19 0.53 0.24 0.19 0.11
M 42.39 40. 41 10.33 2.24 1.57 1.44 0.22 0.20 0.14
i 47.17 39. 61 8.33 1. 14 0.50 0.28 0.17 0.11 0.05
INE 45.40 38.29 7.89 1. 64 0.59 0.27 0.28 0.32 0.15
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Table 2 Experimental equipment and instrument
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Fig.1 Fire method for treating waste dedusting
cloth bag dust
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Fig.2 SEM images of dedusting cloth bags in different places
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Fig.3 Effect of temperature on carbon and

sulfur contents
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and sulfur contents
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Table 3 Compositions of material obtained from

sintering waste dedusting cloth bag %

LR Al (0] F Na K Ti Ca Fe

o 46.53 38.34 5.10 2.73 1.35 1.24 0.56 0.41
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Fig.5 Material phase analysis results of material

obtainedfrom sintering waste dedusting cloth bag
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Fig.6 Burning TG characteristic curve of waste

dedusting cloth bag
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Fig.7 Burning DTG characteristic curve of waste

dedusting cloth bag
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Study on disposal and utilization of waste filter bag for electrolytic aluminum
industry by pyrometallurgical process

GAO Yu', LIU Wan-chao' , ZHUANG Ling-yun', SUN Feng-juan’, LIU Zhong-kai’
(1. Chinalco Environmental Protection and Energy Conservation Group Co. , Ltd. , Beijing 102200, China;

2. Zhengzhou Research Institute of Nonferrous Metals Co. , Ltd. , Aluminum Corporation of China, Zhengzhou 450041, China)
Abstract: Waste filter bag for electrolytic cell is an unavoidable typical waste in the electrolytic aluminium
industry, and its disposal and utilization is the common challenge facing the industry. Currently, the research on
waste filter bag disposal and utilization technology has been insufficient with a lack of thorough study on the key
process parameters of pyrometallurgical process, which is unable to support the industrial demand for green and
sustainable development. By analyzing phases and compositions of waste bag filter for electrolytic cells in different
areas of China, this paper conducts a study on the disposal and utilization of waste bag filter by pyrometallurgical
process and analyzes this process based on the test results. The results show that the disposal effect and economic
benefit are the best, when the fiber loss on ignition is 95% after the waste bag filter is pyrometallurgically treated at
750 C with the air supply volume of 6 L/min. After the sintering process, the filter bag fiber of electrolytic
aluminum enterprises can be reused as fuel, and the sintered dust, with a low carbon content, can be returned to
the electrolytic cell.

Key words: electrolytic aluminum; waste filter bag; harmless disposal; resource recycling; air supply volume;
pyrometallurgy ; sintering; carbon; sulfur
Y
(E#% 59 )

detection with an ammonia concentration of appr. 1 g/mlL, while in actual production activities, the ammonia
nitrogen concentration in the places involving ammonia nitrogen production and solid waste treatment is relatively
high, and errors may occur while using this method for detection. In this paper, the Spectrophotometric IPB method
was used to detect the absorbance of ammonia nitrogen in the solutions with different ammonia concentrations, it
was found that the absorbance increased first and then decreased in the concentration range of 0 — 100. 00 g/mL;
when the ammonia concentration was 0 —1. 00 g¢/mL, there was a linear positive correlation between the ammonia
content and the absorbance; when the ammonia concentration was 0 — 3. 00 g/mL, the ammonia content had a
linear positive relationship with the absorbance, but the slope of the curve decreased; when the ammonia
concentration was 3. 00 —7. 00 g¢/mL, the ammonia content and the absorbance were positively correlated, but the
slope further reduced; when the ammonia concentration was 7.00 — 100. 00 g/mL, the ammonia content was
negatively correlated with the absorbance, and with the increase of the concentration, the ammonia reacting dose
lessened ; furthermore, the reacting dose of ammonia at high ammonia concentration of 100. 00 g/mL was even lower
than that of 0. 50 g/mL. Through analysis and experimental research, the reasons for such abnormal phenomenon
were speculated that when the ammonia concentration was too high, the sodium nitroprusside would bring the
reaction conversion rate down, and excess chloramines might react with the cyano group of the sodium
nitroprusside, resulting in catalyst deactivation and weakening the activity of catalytic reaction.

Key words: ammonia nitrogen detection; high-concentration ammonia nitrogen; spectrophotometric IPB method ;

ammonia concentration; absorbance; sodium nitroprusside; catalytic reaction



