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Abstract: A systan consisted of wo - stage UA B -A noxic/Oxic reactor (A /O) wasused o treat municipal landfill leachate with high COD and anmonia
concentration The 180 days operational results showved that the maximum organic ranoval rate in UAB1 and UAB2was12 5and8 5 kg m™ % d ™2,

repectively The maximum NO, N removal rate in UAB1 was3 0 kg m-%d % OOD ramoval efficiency of the systan was80% 92% with effluent
Q0D of 800 1500mg L "1 At the rav NH, N of 1100 2000 mg L ~!, themaximum NH; N removal ratewasQ 68 kgm % d 1 At17 30

theNH, N ramoval efficiency was about 99% by nitritation with effluent NH,” N less than 15mg L "% The NO, N in recirculated effluent and retum
sludge was campletely denitrified in the UA B 1 and anoxic zne of A /O reactor, regectively The total inorganic nitrogen (TN) removal efficiency was
80% 92%. Due t the alkalinity supplement from camplete denitrification, pH was more than 8 5 causing the maintenance of high-strength free
anmonia (FA) in theA /O reactor High-strength FA was amain reaon resulting in nitritation The aeration time in the A /O was adjusted by using pH
as contlling paraneter o achieve microbiological community optimization; mearwhile the stable nitritation was attained
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1 (M aterials and methods)
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Fig 1 Flowv diagran of the wo - stage UAB-A /O
1
Table1l Characteristicsof the leachate mgL !
pH coD BOD; NH, N NO, N NO; N ™ ™
72 79 7000 25000 3500 14000 1100 2000 05 15 05 80 9 15 1250 2450
Ss cI’ Cr g AR* As  Cw* Ni Se

400 800 2800 6000 018 099 8000 11000 88 50 011 468 ND ND ND ND
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12 , , QoD
QoD oD : , 800 1500 mg L ', COD
; N—(1- 80% 92%. UAB1 UARB2 QoD
) — : 125 85kgm *d ", UABL NO, -
; ; CI N 30kgmd?
So)l (M etrohm 761 campact IC) 22
N,O (Aglient 6890N netvork GC A /O 2
sy/stem) ; ;DO pH NH, N 1100 2000mgL ",
(WTW DO 330i,WTW pH 330i) ; , pH (Pollice et al. , 2002).
UAB1 NH, N 300 600mgL ",
2 (Results) . '
NH, N LA IO
21 COob NH, N 150 400mgL ™ *. NH, N
020 069kgm®d*' NH, N 99 5%
UASB1, UASB1 . NH, N 15mg L% DO FA
NO, N ' pH .3 90%
(COD) UASB?2 , 9% , NO; N 10
A /O COoD NH, N mgL 't NO; N 0 30mg L ’
oD UAR A0 UASBL AJ/O NO; N
_ (coD)., 100% TN 80% 92%.
NO, N ,
(cop) ’
, . 180 d
2 A/O
Table 2 Operational conditions and resultsof A /O reactor
/ / NH, N/ HRT/ NLR/ NH, N/
d (Ld? (mgL™b) d (kgm ¥d*) (mgL™1)
0 14 100 300 25% 15 0 20 125% <15
15 21 100 500 50% 15 0 33 125% <15
22 28 55 885 125% 27 0 33 125% <15
29 53 55 1200 125% 27 0 44 125% <15
54 123 55 1880 300% 27 Q0 69 100% <15
124 153 55 1300 350% 25 Q0 54 100% <15
154 181 33 1550 200% 4.1 Q. 46 100% <15
, , QoD 2286mg L, A /O
3 (Discussion) 1
CcoD  1504mg L, QoD
31 NH, N 1240 mg- L%,
300%, 100% UASB1 NH, N 278mg L', UASB
, , Q0D NH, N 236mglL*, A /O
TN NH, N NO, N NO, N NH, N 121 mg L*, 5
2 QoD  9550mg L *, NH, N 19 mg L *, ,
UASB1 oD  3253mg L%, UASS NH/N 11mgL " UASB1
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NO, N 80 mg LY, UASB1 AJ/O (Hamsen et al. , 1996).
, NO, N 32 pH
, 2 ; 3 4
NO, N OmgL ™" , pH :
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8 12 ,A/O
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Fig 4 Alkalinity variation in the flov path
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pH . ,
, (AOB) (Jenicek et al. , 2004 ; Ruiz etal., 2004 ; Pollice
H, etal., 2002 ; Hellingaet al. , 1998). ,
(NOB) . , A /O ( ) (FA)
2500 mg L+ (DO)
(ALR) NO, N 5
FA (2)
NH, N 1550mg L', 0 [NH, N] x10™ )
1gNH, N 7 l4g (Cac0;) , (=) e[ 6334/ (273 +T) | +10™
1550 mg L™ "NH, N P (FA) FA (mg L™"); [NH, N
-1 -1 -1y,
11067 mg L ™", 8000 11000mg L . (mgL ") T ).
, NH, N 1100 2000
5534 mgL ", A/O pH 8 5, 1
mgLt FA 20mg L'
, ,NH;, N pH ; FA
. , pH 28 : NH, N
FA , , , pH ,
, , FA 2mgL™!
, A /O pH ,
pH  FA, \ ALR FA .A/O
(Bemhard et al. , 2003). ,
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Fig 5 The effect of DO, FA and ALR on nitrite accumulation
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100 d
15mg L "
NH, N ,
,NO, N
NO, N NO; .
ALR, FA 20mg L’ DO
Q5mgL N0, N 20 d
95%
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18mglL!,
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4 (Conclusions)
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