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Development of Encapsulated Media for Ammonia Removal
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Abstract

Packed-bed reactor for removing ammonia was tested at different loading rates. Nitrifiers for ammonia removing was
encapsulated in gel media which consisted of polyethlene glycol, alginate and activated carbon. The removal efficiency was
nearly 100% when ammonia loading was 12 g/m3/hr, and the maximum elimination capacity (EC) achieved on this study was
18 g/m*hr. The initial microbial portion of nitrifiersin the mediawas about 82% and it was increased to more than 90% at the
end of the operation. Short-term shock loading test was carried out to survey the stability of the media. Theinlet loading rates
were varied from 2 to 20 g/m3/hr. The packed-bed reactor overcame the shock loading i.e. removal efficiency recovered
rapidly from about 80% to ailmost 100% within 6 hrs. The results of Live/Dead cell test showed that nitrifiers maintained there
activity in the encapsulated media during the test and also against ammonia shock load.
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gaRen, uME H{LI nutrient solutiond FAS
(NH4)2S0; 0.47 mg/L, MgSO; - 7H,0 510 mg/L, NaH:PO,
780 mg/L, NaHPO, 890 mg/L, NaHCOs; 1000 mg/L,
CaCl; - 2H,0 0.98 mg/L, FeSO, - 7H,O 2.50 mg/L, CuCl,
- 2H,0 0.9 mg/Lo] T}

22 OME 1H35|
GAE= J|EFo g ZFo PEG, dginaest EHEAde
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AEo] XE APHEE I FHY AL T F Utk
oo AxHAFS [oFstH ol e 2t
D 7% 54 mLol PEG diacrylate 700& 18 g (16 mL,
18 wiv) Y31, Potassium persulfate 0.25 g (0.25 w/v%)
& UG F, 25°ColA 600 rpme 2 38 FF
@ 7FaAI] Methylenebisacrylamide 5% €< 10 mL (0.5
wivoe) 3 X491 TMEDA (N,N,N’,N’-tetramethylethy-
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@ SN EA 10% TE&HOE pHE 6~82 24
@ 2% (wiv) PIAE %A 20 mLE FYsL 30x B¢

gt 49
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Fg. 1. Schematic diagram of packed-bed bioreactor for anmonia
removal.
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Table 1. Experimental conditions

NH3 conc. Inlet loading Flow rate EBRT
(ppmv) (g/m’hr) (L/min) (sec)
2 2 60

5 5 24

10 10 12

50

12 12 10

15 15 8

20 20 6

ZIANEE 37 fFEFS fEFd 44 HdA4H
sampling portZFE 0.5% boric acid solution®Z A&
impingerel 23t XA Boric acid solutiono] X
¥ dEYol= phenol-nitroprusside?} sodium hypochlo-
ride2 TAAA FZEAE o]&st] FFS | 7AY &
=2 st

2.4, Live/Dead cell aiAd
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FES 9ugth
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Fig. 2. Removd efficiencies of ammonia by PAC-N and

PAC-BF media.
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&, 2006; Wani et al., 1997).
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Fig. 3. The results of EC according to the ammonia loading.
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Fig. 4. Live/Dead cell image of microbial communities in the reactor (a) initid PAC-N media (b) after

operation in the PAC-N media [bars = 40 ym].
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Fig. 5. Removal efficiencies of ammonia against short-term

shocking load.
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