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Ak GA7F FRAD(FSFE 32%) AEoI3 vHST|(BAF)E o)&8t0] ol AAH5E Ag ), S8k
AFAIZHHRT) 9 Z7|%2] {37} ok F4of w2l ol disiy 1zt d=yold 4wl 9 A4
318k AHFE 1.6 kgNH; -N/m>d U12]9] A4 Balz BAFl| 3338138 o, ghwvjoyd A4o] A7 &L 7% &
7holl nlEE ot opdal A E2 F7)% 2loll= HRTS Jge Wkth 023417k HRTAM (3 AFAIE 71+
0.7A1h= 0.23, 045, 0.56 cm/s® 37] AEEE S7A7IH, dRUoMd Aa AAES 242t 73, 90, 2% = S718t
Ao} obdat FZH|(NO,-N/NO-N)E 092, 0.82, 0.48% A=} 7+48F ek whdoll HRT 0.9413F, 37] A&E
0.34~0.45 cm/s oM S Uod Aa AAE 89%, oFdAl F24] 0.13 U2]2 ot 4 Fo] F43M #a
SISITE 371 A4E 034 cm/s, HRT 1.427HA = dREY oM A AAEL] #H4R free ammonia(FA, NH;-N) &
S7b AAEEdar, o] % oF 504l AR ofdAl HAu|= 0.95 oA A SV £ @It A HRT 0.234]
7l A 9] FA % 9 #7] Z2710] HRT 0.9A1XF 2710 Hgl] ofdAk F4e] 1 E2]3Sols HRT 0.23A]7tollA 9]
ok FAEol o] A YERTE WA FA %, %7] 271 9]olliE HRT, Z4 F8) 710 w2} BAFAA oFdAt
Z2|2Fo] 9JgkS Wiokt) WhHol FA F57h ml$- ZAI(FA 5~15 mgN/L) FAEHE 270 M= 94 2710 Aol
oAk F4o] Qg dofwtomn o] A= dRUoMd Wi AAEC] FhAasisiTt

Abstract — In a biological aerated filter (BAF) packed with ceramic media (void fraction of BAF=0.32), nitrite accu-
mulation was studied with the variation of hydraulic retention time (HRT) and superficial air velocity. Synthetic ammo-
nium wastewater and petrochemical wastewater were fed at a constant load of 1.6 kgNH,"-N/m3-d. Ammonium removal
rate was mainly affected by the superficial air velocity in BAF, but nitrite ratio(NO,-N/NO,-N) in the effluent was
dependent on both HRT and superficial air velocity. For a fixed HRT of 0.23 hr (corresponding to the empty bed contact
time of 0.7 hr) ammonium removal rate was 73/90/92% and nitrite ratio was 0.92/0.82/0.48 at the superficial air velocity
of 0.23/0.45/0.56 cm/s, respectively. When HRT is increased to 0.9 hr with superficial air velocity ranging from 0.34 to
0.45 cm/s, the ammonium removal rate was 89% on average. However nitrite ratio decreased significantly down to
0.13. When HRT was further increased to 1.4 hr, ammonium removal rate decreased, thereby resulting in the free ammo-
nia (NH;-N, FA) build-up and nitrite ratio gradually increased (>0.95). Although aeration rate and FA concentration at
HRT of 0.23 hr were unfavorable for nitrite accumulation compared with those at HRT of 0.9 hr, nitrite ratio at HRT of 0.23
hr was higher. Taken together, HRT and nitrogen load were found to be critical, in addition to FA concentration and aer-
ation condition, for nitrite accumulation in the BAF tested in the present study.
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Fig. 1. Schematic diagram of the upflow BAF experimental set-up.
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Table 1. Experimental conditions of Biological Aerated Filter

Superficial HRT Influent NH,-N
Phase (day) air velocity(cm/s) (h) (mg N/L)
A (1~-30) 0.23
0.23 50
B (31~52)
0.45
C (53~77)
0.9 200
D (78~94)
E (95~114) 0.34 300
F (115~205) 1.4 270-310
G (207~244) 300
0.56
H (245~313) 0.23 50
7E E91e] BAFS] £ 22 Qoke Zlolm, ghuo} FAms
A €2l A8 O1F 315070 £ 2alelch YRl ¥}
 9F 1.6 kgN/m*dayol X A5 215 AejelA] Z715ke W
SAZAL, BEgE Hleo] ko) s nE ZAEo] BAFOIA 9] e
3+2] A FA7ko] WlE = leit). A8 77 2= 83184k

\k<3)
AGFE Tds AirRsls 2ok -Emoqﬁq]_rg},] 2Jo)A 1l A
el sy ‘ﬂdﬁPﬂ wE obAE 4 EAJS vl }ﬂ} gt 24 7]
1 F2] BAF SGAIAS 3~4% 144 9] 7)== oF 23 AR %
7] @ &) Q] ofs) Ao, 17o°hxﬂ BAF U] &
AE = AL TA Alole} Whg7] Uitell FAE gld &

A% ] AA F A% LA,
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C Ar3iel slake] &g euxollM f7evt A A2
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o}, 39 Hl= (NHY),S80,5 5+ AA-Y 0 & 3kal ¢ NH, NG 7.13 ¢
CaCO,2] HI& NaHCO,Z 2o] pH 24 @ F7]ekagl o g o]
2319}, v]eE 922 MgSO,7H,0 50 mglL, CaCly2H,0 50 mglL,
KH,PO, 50 mg/L, yeast extract 50 mg/L, MnSO,H,0 1 mg/L, FeSO,7H,0
2 mg/l, NaHCO; 7.14 g(CaCO; 71¥)/g NH,N= 1353 th
C A 318t gl Aedelr ] W5 2433 CODer 30~50 mg/L,
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H42] 412 standard methodoll W} AAIERA 0™ A=
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2~ Nesslerization *H (425 nm)ell 2J3)] 2418131 aL oFdAgd A
2, ALV Aaes o] AZeHE 13 (Metrohm, Basic 10)% -
A3t oFdAabd A B3 Diazotization W 71HES] 24
kit(Hach Laboratory method 8507)% ©]-8-5}0] W3l =431t} vt
571 o] 2 (YSI 55), &5, pHE 714802 F435150
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Fig. 2. Time courses of the nitrogen concentrations in a biological aer-
ated filter. Detailed experimental conditions of aeration and
hydraulic retention time are give in Table 1 (solid line: influent
NH,-N; @: effluent NH,-N; ll: NO,-N; [J: NO;-N).
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Fig. 5. Variation of nitrification characteristics in a BAF under the
hydraulic retention time of 1.4 hr (solid line: SAV(superficial
air velocity); @: FA(free ammonia); [J: NH,~-N removal effi-
ciency; Hl: nitrite ratio).
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