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Fig.1 Response surface graph for interactions between the factors'"’
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Table 2 Treatment method and removal effect of beryllium-containing wastewater

LUSLIYIRS SEFRRE L W/ mg - g ™! Bt pH EBRE % S 30k
CEY/3 1.20 x107° 6.0 93.00 [5]
TG PR IR A 5.79 x 10 72 6.0 58.00 [7]
[lgéariFe 2.00 x10 2 7~9 90. 00 (8]
EER 7] — 7.0 — [9]
Wbt TR IE B 1.60 x 10 -3 6.0 80. 00 [11]
Al-AC 32.86 6.0 99. 00 [13]
Fe-AC 45. 68 6.0 99. 00 [14]
CC-AC 55.00 6.0 99. 00 [15]
EERia] — 9.0 99. 00 [16]
WM A A AR — 8.5 75.00 [17]
ek AR — 8.0~9.0 99.00 120]
P iR A 45.00 7.0 99. 00 [25]
B 7 BB g 44.96 1.0 99. 00 [29]
RSO BRI 22.50 3.1 95. 00 130]
INERTE — 6.0~9.0 80. 00 [32]
KIGHFFE 0. 10 6.0~7.0 46. 00 [33]
48 14. 40 6.0 96. 00 [37]
Ak A CRE — 7.0 98.39 [38]
e 0. 68 7.5~8.5 99. 00 [39]
ARAT + 5 R 0. 81 7.0~10.0 99. 00 [40]
i) — 7.0 99. 00 [44]
VAR I P204 — 2.0~2.5 98. 50 [45]
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Review of beryllium removal from industrial wastewater
ZHAO Xu', LEI Zhiwu®, SUN Yige', WANG Qingliang”, HU Eming”, WANG Honggiang”, LYU Junwen’
(1. School of Nuclear Science and Technology, University of South China, Hengyang 421001, China;
2. School of Resource Environment and Safety Engineering, University of South China, Hengyang 421001, China;
3. College of Resources and Environment, Anhui Agricultural University, Hefei 230000, China)

Abstract; Beryllium is a kind of toxic metal that will cause significant harm to the human body. Industrial
production will produce much beryllium wastewater, resulting in high ecological risk. Based on previous studies,
this paper reviewed the advantages and disadvantages of different treatment methods ( precipitation, adsorption, ion
exchange, solvent extraction, and biological method) on the removal of beryllium from beryllium-containing
wastewater in terms of material dosage, pH value required for treatment, treatment selectivity, removal efficiency,
removal mechanism, and recovery performance. In order to provide reference for the development of green and
efficient beryllium removal methods and comprehensive utilization of beryllium resources. The traditional
precipitation method produces secondary pollution when treating beryllium wastewater, and the amount of
precipitating agent is significant. Although the adsorption method can recover beryllium, the competitive ions
impact the adsorption effect and the high adsorption cost. The development of new adsorption materials and the
preparation of cheap adsorbents can improve its industrial application value. The ion exchange method can also
recover beryllium, but the process wastewater is challenging to treat, and the resin is easy to oxidize and fail, and
the cost is high. The solvent extraction method is mainly used in the extraction stage of mining processing and is
unsuitable for treating industrial beryllium wastewater. Biosorbent materials based on biological modification have
the advantages of low usage, a wide range of treatments, easy to cause secondary pollution and strong selective
adsorption ability. Therefore, research and development of new treatment technology, seeking environmentally
friendly, low price, excellent treatment performance of treatment methods, is needed to achieve efficient treatment
of beryllium-containing wastewater development trends. The following points may be the focus of research:
preparation of adsorbents with high selective adsorption properties for beryllium, such as adsorbents loaded with
groups such as carbonate, phosphate, and hydroxyl; Developing biosorbents with high adsorption capacity;
Combining the advantages of various treatment methods, a new treatment technology is developed.

Key words; wastewater containing beryllium; beryllium recovery; beryllium removal; precipitation method;

adsorption method ; biological method ; ion exchange method ; solvent extraction method



