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Progress of ceramsite to the treatment of waste water containing phosphorus XIE Fazhi'* ,LI Haibin',LI Guolian® ,
WANG Xuechun' ,SHENG Dandan' , HU Tingting' , XIE Zhiyong'.(1.School of Materials and Chemical Engi-
neering s Anhui Jianzhu University . He fei Anhui 230022;2.Anhui Key Laboratory of Water Pollution Control and
Wastewater Resource , He fei Anhui 230022)

Abstract; Due to its low cost,structure stable, high adsorption for contaminant, simplicity of operation and recy-
clability , ceramsite has been attracted lots of attention in waste water treatment in recent years. The progress in appli-
cation of ceramsite to the treatment of waste water containing phosphorus was reviewed. The adsorption mechanisms,
the dynamic adsorption model and isothermal adsorption model were included. The effects of various paramaters on
adsorption such as particle size,initial concentration of phosphorus,sorption temperature, sorption time,pH of waste
water, coexisting ions etc were also investigated. In addition, solutions and suggestions of solving problems in the prac-
tical application were put forward at present paper. Therefore,it was necessary to make further research on adsorption
mechanism for phosphate on micro-level to give a theoretical foundation for updating techniques of ceramsite. In the
end,insights of coming research challenges were demonstrated. The direction of future efforts in development of ce-
ramsite for phosphate capture which have the merits of low cost, high adsorption capacity, easy regeneration and phos—
phorus recovery were also advised.
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Table 1 Phosphorus adsorption capacity of some ceramsite
/(mg -+ kg™ D) /(mg e« L") /mm
) . 2.0 g, 250 mL 100 mL 25 C.
0.1428 3 35 150 r/min 48 h [7]
155 10 KH, PO, 50 mL,(25+1) *C,120 r/min 1h [8]
0.2 g 100 mL s (90 r/min) .pH
7800 20 2t 10,40°C 12 h [13]
328.165 10 0.5~1.0 1g, 200 r/min s 25 C [14]
9.68 5.26 50 g 500 mL .25 °C 120 min [15]
) L, . - .
977,78 5.10.20.50.100.150 10 10 g, 150 T/mln 30 C 48 h,5 000 r/min [16]
10 min
71 10 1 2 g, [17]
9 g . o L h. .
156.25 10.20.30 .40.50 .60 Zg 200 r/min (25 °C)H 24 h 4 000 r/min [1s]
10 min
0.6 5~100 0.9~2.0 25 °C 24 h, 5000 r/min 10 min [19]
5,10,15,30,40,50, 0.5 g, 100 mL KH,PO, 20 mL,25 C 24
L1z 80.100,120,150 03 h [20]
, ) 10 2g 150 mL ,
1.968.7 2.13 3~5 100 L 150 /min. e [21]
250 mL .
o E e b
0.639 1.2.5.5.10.20.100,200 5~10 KIL PO, 100 L. ) 200 £/smin) [22]
38116 10 3~5 0.25 g, 120 min.pH 6.3 [23]
2g 250 mL s 50 mL
131.58 100 §~10 KH, PO, . 25°C.120 r/min 48 h [24]
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1 ( 10 mg/L )

Fig.1 Distribution of main forms of phosphorus in domestic sewage (total phosphorus; 10 mg/L)

2
Fig.2 The process of transformation of phosphorus in waste water
2
Table 2 Main chenmical composition of raw materials
/%
SiO, Al; Oy Fe, O3 CaO MgO
36,77 9.37 12.50 13.51 1.78 [5]
1.32 0.58 0.28 61.45 [8]
41.47 31.41 3.50 0.05 [8]
46.51 34.61 5.08 3.72 0.96 [26]
58.43 11.26 1.06 1.78 1.50 [26]
15.77 2.31 7.22 48.43 0.82 [27]
63.00 21.10 7.26 1.19 1.58 [28]
64.46 19.52 2.41 1.23 0.59 [29]
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Fig.4 The basic process of adsorpting phosphorus
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