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Abstract:  As an innovative high-efficiency solid-liquid separation technology, the circulating
granulation fluidized bed has demonstrated significant efficacy in removing turbidity across various water
qualities. Consequently, this study further examined its removal performance on different types of organic
matter and investigated the enhanced removal efficiency when combined with pre-chlorination. The
removal efficiency of humic acid in the fluidized bed system was significantly superior to that of fulvic
acid. The removal efficiencies of humic acid in terms of UV,,,, COD,,, and DOC were 89.11%, 74.55% and
60.29%, respectively, whereas those for fulvic acid were 44.60%, 5.74% and 17.16%, respectively.
Compared to the conventional coagulation and sedimentation process, the removal efficiencies of UV,
COD,,, and DOC could be enhanced by 1% to 13%, 4% to 18%, and 1% to 25%, respectively. This

improvement was attributed to the fact that the removal pathway of organic matters in the circulating
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granulation fluidized bed included not only coagulation but also surface adsorption and interception of the

flocs. After implementing pre-chlorination, the removal efficiencies of UV ,,, COD,,, and DOC could be
enhanced by 4.65% to 29.10%, 4.15% to 58.59%, and 4% to 10%, respectively. This improvement was

attributed to sodium hypochlorite’ s ability to disrupt the organic matters surrounding particles, thereby

facilitating particle settling and enhancing the performance of the suspension layer.
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Tab.l Basic characteristics of humus
coD,,/ DOC/(mg- | 435
| " UV, g fem™ Sk
(mg-L™") = L) i /ku
7.56+ 0.508+ 7.702+ o
JE Bt R 5~10 | +43
0.20 0.010 0.050
7.79+ 0.193+ 20.168+ o
R 0.5~1 | 3
0.10 0.010 0.010
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Tab.2 Experimental water quality
FA:HA | COD, /(mg-L™") UV, /em™ DOC/(mg-L™")
0:10 8.33+0.09 0.522+0.010 7.644+0.070
1:9 8.34+0.04 0.507+0.010 8.576+0.090
3:7 8.50+0.07 0.479+0.005 9.368+0.090
5:5 8.53+0.06 0.447+0.004 | 12.402+0.030
7:3 8.53+0.05 0.393+0.010 | 15.487+0.030
9:1 8.48+0.05 0.317+0.020 | 18.157+0.100
10:0 8.45+0.03 0.248+0.003 | 22.462+0.100
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Fig.1 Schematic diagram of circulating granulation
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fluidized bed system
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Fig.4 Comparison of organic matter removal effect
between circulating granulation fluidized bed and
traditional coagulation sedimentation process
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Fig.5 Effect of pre-chlorination enhanced circulating

granulation fluidized bed on removing organic matter
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