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Surface of hydrophobic media was modified to become hydrophilic by ion beam irradiation. Fixed bed biofilm reactors packed
with or without surface modification were used to remove organics, nitrogen, and phosphorus from sewage. This system
composed of anoxicjoxic cycles to increase the nutrient removal. A cylindrical polyethylene was used as a packing media in
this study. With 12 hours of hydraulic retention time (HRT), the reactors with and without surface modification showed 95%
and 92% CODc: removal, respectively. Both reactors showed over 95% CODg: removals for a longer HRT of 16 hours.
Nitrogen removal ranged 54.8% to 70.2% for the surface modified system and 57.5% to 76.5% for the non-modified system
under same condition. Finally, phosphorus removal ranged 59.4% to 69.8% for the surface modified system and 51.3% to
63.4% for the non-modified system under same condition. From this study organics and phosphorus were better removed in

using surface modified media and vice versa for nitrogen removal.
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Figure 1. Schematic diagram of experimental apparatus.
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Table 1. Analytical Methods and Equipment Used in Experiment

Parameter Analytical Method Equipment

pH KSM Orion 290A

Temp KSM Orion 290A

DO KSM YSI 55

ORP KSM Orion 250A
CODc EPA Standard Method Shimadzu UV-1601

(Closed reflux method)

T-N EPA Standard Method Shimadzu UV-1601
NH,'N EPA Standard Method Shimadzu UV-1601
NOs-N EPA Standard Method Shimadzu UV-1601

T-P EPA Reference Method Shimadzu UV-1601
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Figure 2. Variation of pH with HRT.
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Figure 3. Variation of ORP with HRT.
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Figure 7. Variation of COD removal rate with COD loading rate
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Figure 8. Variation of NH,'-N removal wih HRT.

120 24he 20 4 16hr | 12hr
-« e e >
¥ 100
5 Fe
5 g SRV
S oo a] RN
£ : o [y
= ; vod H
g 60 o] s} N PVLS ] qq
o g s : :
5 == : oaq
= 40 - : .
= A . |
" 180 :
z 2 =s R B
o
O Ll e
1 14 31 56 75 96 111 116 119124 131 136 139 144 147 152 157 160 165 168
Time(days)

{ —&—modified - - -0+ - - non-modified
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Figure 10. Variation of NOs-N removal with HRT.
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Figure 11. Variation of T-N removal with HRT.
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Figure 12. Variation of T-N removal efficiency with HRT.
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Figure 15. Variation of T-P removal with HRT.
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Figure 16. Variation of T-P removal efficiency with HRT.
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Figure 17. Variation of T-P removal rate with T-P loading rate
(modified).
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Figure 18. Variation of T-P removal rate with T-P loading rate
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