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摘要 采用高碳海绵铁(含13.00% C,55.40% Fe)电化学-絮凝处理铅锌冶炼制酸废水,研究了pH和时间、海绵铁用量和粒径等反应

条件对废水中铅和锌离子的去除效果及影响.结果表明:在废水初始pH=3.0,海绵铁用量为30 g/L和粒径<0.301 mm,反应时间为40 

min的条件下,废水中的铅锌离子去除效果最佳,电化学处理去除率分别为98.87%和77.89%,废水中的铜、总镉和总砷等离子去除率

分别为93.50%、91.50%和47.26%;采用电化学-絮凝耦合处理,在最佳条件下,铅锌的去除率分别达到99.90%和99.67%,同时总

砷、总镉和铜离子等得到进一步去除,去除率分别为97.77%、99.56%和97.77%,废水可达到《污水综合排放标准》(GB 8978—

1996)中一级标准要求.

服务

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

E-mail Alert 

RSS

作者相关文章

徐晓军

聂蕊

李新征

朱丽云

李鑫

陈晓宏

朱承彬

王盼

关键词： 高碳海绵铁   电化学   絮凝   铅锌冶炼废水     

Abstract： In oder to suport a new way for the metal-contained wastewater from metallurgical plants,in this 

paper the new combined flocculation process of the micro-electrolysis with high carbon sponge iron (including 

13.00% C,55.40% Fe) was used to treat the metal-contained wastewater from lead-zinc metallurgical plant,and 

the influence of pH,reaction time,and consumption as well as particle size of sponge iron on the removal effect of 

lead and zinc ions in acid wastewater from Pd-Zn smelting plant were also researched systematically and 

deeply.The results showed that the removal effect of lead ions and zinc ions in wastewater was optimum and 

the electrochemical removal rates of them were 98.87% and 77.89% respectively,the ion removal rates of 

copper,total cadmium and arsenic in waste water were 93.50%,9 1.50% and 47.26% respectively when the initial 

pH of wastewater was 3.0,the consumption and particle size of sponge iron were 30 g/L,0.301 mm 

respectively,and the reaction time was 40 min.Under optimal conditions by using micro-electrolysis and 

flocculation process,the removal rates of lead and zinc reached 99.90% and 99.67% respectively,at the same 

time,the total arsenic ions,cadmium ions and copper ions were further removed,the total removal rates of them 

were 97.77%,99.56% and 97.77% respectively.The wastewater after the treatments could reach Integrated 

Wastewater Discharge Standard"( GB 8978—1996 ) in requirements of primary standard in China. 

Key words： high carbon sponge iron   micro-electrolysis   flocculation   Pd-Zn smelting wastewater   

收稿日期: 2011-09-21; 

基金资助:国家大学生创新性实验计划项目(091067424)、昆明理工大学分析测试基金(2009-079)、昆明理工大学学生课外学术科

技创新基金(2012BA108)联合资助.

引用本文:   

徐晓军,聂蕊,李新征等. 高碳海绵铁电化学絮凝处理铅锌冶炼厂制酸废水[J]. 云南大学学报(自然科学版), 2012, (3): 333-338. 

XU Xiao-jun,NIE Rui,LI Xin-zheng et al. Treatment of wastewater from Pd-Zn smelting plant by the micro-electrolysisand flocculation process with high 

carbon sponge iron[J]. , 2012, (3): 333-338. 

[1] 钱小青,葛丽英,赵由才.冶金废水处理与利用[M].北京:冶金工业出版社,2008. 



[2] DABROWSKI A,HUBICKI Z,PODKOSEIELNY P.Selective removal of the heavy metal ions from waters and industrial wastewaters by ions 
exchange method[J].Chmisphere,2004,56:91-106.  

[3] 徐晓军,张艮林,白荣林.矿业环境工程与土地复垦[M].北京:化学工业出版社,2010. 

[4] 包红旭.微生物吸附工业废水中重金属离子的研究.吉林:东北大学,2002. 

[5] DABROWSKI A,HUBICKI Z,PODKOS'[]CIELNY P,et al.Selective removal of the heavy metal ions from waters and industrial wastewaters by 
ions exchange method[J].Chemosphere,2004,56(2):91-106.  

[6] JOHNSON P D,GIRINATHANNAIR P,OHLINGER K N,et al.Enhanced removal of heavy metals in primary treatment using coagulation and 
flocculation[J].Water Environ Res,2008,80(5):472- 479.  

[7] 张宏伟,贾小慧.石灰法处理铅锌冶炼污水的工艺参数研究[J].有色冶金设计与研究,2008,29(1):30-32.  

[8] 吴琼,周启星,华涛.微电解及其组合工艺处理难降解废水研究进展[J].水处理技术,2009,35(11):27-32. 

[9] LI Tian-cheng,JIANG Bin,FENG Xia,et al.Purification of organic wastewater containing Cu2+ and Cr3+ by a combined process of 
microelectrolysis and biofilm[J].Chinese Journal of Chemical Engineering,2003,11(6):146-150. 

[10] 徐晓军,李新征,罗发生,等.一种基于内电解原理的新型水处理药剂及其制备方法.发明专利 申请号:200910218398.5,公开号:CN 101723488A. 

[11] 罗发生,徐晓军,李新征,等.微电解法处理铜冶炼废水中重金属离子研究[J].水处理技术,2011,37(3):100-104. 

[12] 李新征,徐晓军,张瑾,等.曝气微电解-絮凝法处理铜冶炼废水中的砷[J].工业水处理,2011,31(5):31-34. 

[13] 徐晓军,李新征,罗发生,等.铅锌冶炼废水的微电解处理方法.中国专利,200910218398.5.2010-12-29. 

[1] 华梅 徐凤 徐全清 谭琳 杨光明 陶满兰 杨云慧. 电化学可卡因适体传感器的研制[J]. 云南大学学报(自然科学版), 2010, 32(1): 86-91,9 .

[2] 常志文, 郭忠诚, 潘君益, 徐瑞东. Al/Pb-WC-ZrO2
复合电极材料的电化学性能研究[J]. 云南大学学报(自然科学版), 2007, 29(3): 272-277.

[3] 徐晓军, 刘祥义, 杨宇明. 疏水缔合阳离子淀粉的制备及其对滇池含藻水的絮凝研究[J]. 云南大学学报(自然科学版), 2007, 29(2): 177-182.

[4] 王子冬, 赵淑红. 无定形纳米级MnO2
电极材料的制备及其准电容性能[J]. 云南大学学报(自然科学版), 2005, (6): 537-543.

[5] 周志军, 杨培慧, 冯德雄, 朱宇同, 张美义. 青蒿素在不同电极上的电化学行为及其在血红素作用下的还原[J]. 云南大学学报(自然科学版), 2003, 25(2): 144-147,152.

版权所有 © 《云南大学学报(自然科学版)》编辑部 

编辑出版：云南大学学报编辑部 (昆明市翠湖北路2号, 650091) 

电话：0871-5033829(传真)  5031498  5031662   E-mail: yndxxb@ynu.edu.cn   yndxxb@163.com 


