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The preparation and characterization of low-density zeolite composite paddings

SHU Song-lin, CHEN Tian-hu, XIE Jing-jing, ZHOU Yue-fei and QING Cheng-song
(School of Recourses and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The unburned spherical low-density zeolite composite paddings 4 ~8 mm in particle size with natural
zeolite as the main raw material, cement as the binder, spherical particles of polystyrene as the core were pre-
pared through the procedure of compounding, sphere making, screening, and maintenance. Based on testing the
void fraction, apparent density, compression strength and other characteristics of materials in the preparation,
the authors have concluded the optimal conditions of process combination in the preparation of low density com-
posite paddings as follows. Weight proportion of zeolite: cement is 75% :25% and maintenance is 7~ 10 d under
normal conditions. Under such conditions, the void fraction is 47.4% , apparent density is 1.23 g/cm®, com-
pression strength is 61.5 N, and piled density is 0.647 g/cm®. Scanning electron microscopy clearly shows that
before the biofilm formation the surface is rough, and the interior has numerous pores, whereas after the biofilm
formation, a large number of microbes exist on the surface and in the internal. The number of microbes is twice
that of the fly ash biological filter. When the method is applied at the ambient temperature below 15°C under
BAF biofilm, the ammonia and nitrogen removal rate of the unburned spherical low-density zeolite composite
paddings even reaches 96% . The high ammonia and nitrogen removal efficiency shows a good prospect of the
composite paddings in advanced treatment of wastewater denitrification.
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Fig.1 XRD analytic diagram of zeolites and cement
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Table 1 Performance of cement 3 2 3
MPa MPa h BAF
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Table 2 Comparison of three kinds of materials
mm g em ?
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1.2 X-ray Diffaction XRD 40
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JSM-6490L.V Scanning
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Fig. 3

Performance test of low-density zeolite

Fig. 4 Material diagram of low-density zcolite composite fillings
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Table 3 Main physical properties of two kinds of filler
in comparison with the national standard

mm 3~9 0.5~9.0 4~6
g em3 .23 . 1.57
g em”3 0.647 0.610~0.700 0.85
% 47.4 =40 45.8
g cm 3 )
% 20.47 ... Ll
N 61.5 ... Ll
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Fig. 5 XRD analytic diagram of sample filler
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Fig. 6 SEM images of low-density zeolite composite paddings before and after biofilm
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Fig. 7 Removal effect of ammonia during the startup period
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