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Research on the application and progress of ferrate

combined technology in water treatment
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(1. College of Hohai , Chongqing Jiaotong University , Chongqing 400074 , China ;2. Chongqing Research
Institute , China Coal Research Institute , Chongqging 400014, China)

Abstract: Ferrate, a green water treatment agent, has received much attention in solving water pollution problems.
The knowledge map analysis tool VOSviewer was used to visually analyze 1 377 documents in CNKI database and
Web of Science (WOS) database in order to comprehensively and systematically summarize the current status and
latest research progress of ferrate application in water treatment field. The results showed that the research hotspots
on ferrate were similar at home and abroad. The current stage of research mainly focused on organic matter removal ,
disinfection by-products and synergistic technology of ferrate. The effect of ferrate alone as oxidant, coagulant and
disinfectant on the removal of some organic pollutants or inorganic pollutants was poor. In recent years, the research
based on ferrate combined technology has received attention. The application of ferrate in combination with photoca-
talysis, aluminum salts, ozone, hypochlorite and sulfite/sulfate technologies in the treatment of polluted water at
home and abroad was summarized. The results showed that the combined technologies had significantly enhanced
the treatment effect of pollutants. The basic enhancing principle included increasing the flocculation and sedimenta-
tion ability of ferrate, promoting the formation of intermediate valence iron (Fe( V ) and Fe ( IV ) ), generating
strong oxidizing radicals( -OH, SO,”) and prolonging the oxidation time to enhance the oxidation and removal ef-
fect of various pollutants. It provided ideas and theoretical references for the application and development of ferrate
combined technology in the field of water treatment.
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Fig. 1  Co-occurrence network map of key words of ferrate

in water treatment field based on WOS database
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Fig.2  Co-existing network map of literature keywords of ferrate
in water treatment field based on CNKI database
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Fig.3 The author attribution network map of ferrate
research literature based on WOS database
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Table 1 Comparison of pollutant treatment of ferrate under combined and noncombined conditions
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7 051 pmol/L 1.84 wmol/L PU 5 X 7y 10 52 10.42 pmol/L 548 91.3 (12)
5 1.5 g/L 50 mg/LL 4 1§ 30 93 1.5¢/L NaClO 98 (13)
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