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Partial biological nitrogen ranoval of landfill leachate with
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Abstract On the basis of shortcut biobgical nitrogen removal fran landfill kachate by using UASB-SBR
system, kinetic of nitrite acting as electron acceptor on den itrification w as nvestigated by batch tests The nhb+
toty effect of ENA on denitrificatbn w as stud ied w ih d ifferent concentrations of NO, and pH. The result show ed
hat specific denitrifcation rate correlated the original nitrite accord with Andrews s nhbition model under the
constant tH. K| of Andrews s nhbiton modelwere 22.20 mg/L, 22. 71 mg/I, 1 665.97 mg/L when pH was
7 7.3 8 respectvely When H was n the range of 7 10 8 K;was risngwih the increase of fH, and the
effect of FNA mhibitbn on denitrificatbn bacam e much weaker

Key words landfill leachate nitrite denitrificatbry  kinetics free nitrous aci

NO, ,
N
, 0. 67CH;0H + NO,~ + Q 53,C0;
th L 23,0+ Q 04CsH,0,N+ Q 48N, +HCO™ (1)
. NO;
, 2 : (1)NO;
[2-3]7 NO;
) Ij{ D)
2 NO2 (2)
(AOB) NO;-N, _ (FNA) 1" Zhou
(NOB) NO; N, : (8091001);
B} i} ( PR 20090502)
NO; -N NO. -N NO : 2010- 01— 17 : 2010- 02- 01
N0, N, (1986~ ),
NO;-N N?H] ’ E-m ail wangyan_2008@ eamails bjut edu cn

JEAmail W@ hut edd.



1082

Lol FNA NO,
Prakasan ', NOB FNA
0.07mg/L. Vadieh ' ,

FNA 0.011 mg HNO~N /L
0. 023mg HNO~N /I, NOB
. INA 0.4mgHNO,-N/L  AOB
FNA [91,
NO; N
[FNA] = — N2 (2)
exp(— 2300 g
P
: ,NO; H
FNA NO;
Nl FNA
) [ 10-13]
. UASB-SBR
H  NO;
, FNA
1
1.1
. , H 7.1~

8.5 COD 3 000~ 5 000 mg/I, TN 1500~ 2 600 mg/
I, NH;-N 1 000~ 2 400 mg/L, NO5 N 2.6~ 9.6
mg/l, NO, N 1~ 2.6mg/I, TS 15 800 mg/I,

500~ 750 : 4
12
UASB-SBR :
UASB SBR
, 1
50 L 150 mm, 10 L
UASB  SBR \
UASB 31, SBR 9L
UASB . SBR ,
5L UASB
30 £2°C, SBR
13

UASB

BiAEdE

AL R

1 UASB-SBR

Fig 1 Flov digran ofUASB-SBR biological systen

, SBR

14
NH; N NO; N NO,-N  COD
N TN /TOC (Muli
WTW (pH /Oxi 3401
H, 0. 05mol/L NaOH

N /C3000)

HC1
15

|

SBR
, 3L

N aNO; 60mg/L

3mL

N aNO, ) NO,
60mg/L (
, C/N 5~6),T=227TC

i
NO;

30

7%0.02 7.5%0.02 8 %0.02

21 SBR
(NAR)
B P(NO, )
A(NO; N) + P(NO; N)
SBR
110 2 SBR
COD 2

NAR x 1006 ( 3)



1083

5
1
Tabk 1 experimental param eters
H CN  T(T) NaNO, (mL) NaNO, (mg/L) (mL)
W 7.0 501 22 0.25/1/3/4/5 17 5/20/60 /80/100/140 01~1
¥ 7.5 501 22 0.25/0 5/1/3/5177 5/10/20 /60/100/140 01~1
¥ 8.0 501 22 2/3/516/8/13/25 /50 40 /60/100/120 /1607260 /500/1000 03~6
, SBR COD 722 mg/L — (4)
\ COD 428 mg/L, K.+S
COD s s , U (mg/( g. h) )7 VUmax
; cop (mg/(g h)) S (mg/L); K
, NH3-N (mg/L)
: 127. 96 ¥
mg/L 3.17 mg/l, 3.62mg/ Z 40
L 121. 03 mg /1, (3) E
, NO, N 97.0%% . FA %
0.118~ 17.79 mg/L : §:‘
NOB FA  , SBR g "
% 200 400 600 800 1000
HIEANO; IR E(mg/L)
NN s . 3 p NO;
—-NO,-N 1200
150k =™ ggf;N el Aur Fig 3 Rehton between specific denitrification
% [l a3 rate and mitial nitrite under d ifferent H
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Fig 2 Varatins of COD, NH; N, v= Um“m (5)
NO; -N, NO;-N i SBR
) v (mg/(g* h)); vma
- o (mg/(g* h)): S (mg/L); K.
pH NO; (mg/L); K1 Andrews (mg/L)
B} (4) (9 ,
=7, NO; 5mg/L, K, K, , Andrews
3.37mg/(g* h) Monod 2
H 775 8 [17)
NO, ) 3
3, pH=38 3
M onod (] NO, , i1 |l 7
, NO; ) Andrew s
M onod S
N = WNmay - (6)
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> IN (mg/( g. h) ); DNmax WNm ax = 20.24 mg/( g. h), K]N =22.71
(mg/(g* h)); Sy NO, mg/L H=75 Andrevs
(mg/L); Ksy (mg/L); Kn Sn
=20 24 8
(mg/L) " 2 77+ Sy + 52 /22 71 (8)
matlabh H=7 An- 33 pH 8
drew s , , H=7 , M onod
> A S
NO: " A (9
drew s , 4 tH=7 Andrevs K + Sy
, KSN = 12.44 mg /L ( Inew eaver-buik pbt)
may = 12. 67 mg/( g h), K (9)
=20.20 mg/L pH=7 Andrews 1 _ Ksv L + 1 (10)
SN UN UNmax SN WNmax
=12 67 7
" 12 44+ Sy + Sx /20. 20 (7 (10) ., vvnw Ky N VNI WAN
3 9 l/vaaxa KS\I /
_ o pH=7 K
_"; 4 .__: L&tk WNm axy WNm ax N ’
g Gl matlab H=8 M onod ,
{,% . 6 H=8 Monod
3 Ks = 232.56 mg/L,
g 1 Wma= 79-97mg/(g* h) H=38 M onod
020 4 60 8 100 130 140 g
AIRENO; K BE /L) =79 97———— 11
" 232 56+ Sy (10
4 pH=7 NO, 3.4 FNA K,
Fig 4 Rehton betveen specific denitrifica tion NO, , i , FNA
rate and mitalnitrite under pH =7 pH
(2) . 7~ 8
32 | 75 NO; , FNA pH
., pH=75 \ N aNO, 100mg/L , FNA
NO, Andrevs pH =7 0. 025 mg HNO,-N /L H=8
5 =75 Andrews ; 0.0025 mg HNO,-N /I,  FNA
KSN=2- 771’I1g/]_, , Kl 5
15 22.20mg/L 1 665.97 mg/L. Andrewvs
P~ ° pH=745 K
e 2 — RIAHE !
§ 12=099449 K, , pH
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K 12.44 2.77 23256 mg/
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1085

5

50
? 40 ! i
N ° o pH=8
g 30 — WAL
g R2=0.93002
S 20 P
£
\;3( 10

0

0 200 400 600 800 1000
BIHENO; TR EE(mg/L)
6 pi=8 NO;

Fig 6 Rehton between specific denitrification

rate and nitalnitrite under pH =8

h) 20.24mg/(g* h) 79.97mg/(g* h)

(3) H=77.5 8 Andrevs
K 222022 71  1665.97 mg/L
,pH 7~8 NO, , i
, K , FNA
[1] )
, 2005 147

[ 2] ShiskowskiD. M., MavinicD. S Bblogical wreament of
ahigh anmoni leachate Inflience of external catbon dur
ing nital startup W aterRes, 1998 32(8): 2533-2541
[3] Martenssen M., Schops R. Bological teament of
leachate fran sold waste landfill sites-alteratbns n te

bacterial canm un ity during the den itrification process W &

ter Res, 1997 31(5): 1164-1170
[4] , . . /
UA SB-SBR , 2009
29(2): 207212
[5] R .
, 2000 237

[6] Zhou Y., PipanM., YuanZ G. Free nitous acid nhib+
ton on anoxic phosphows uptake and denitrfication by pe-
ly-phosphate accumu hting organ &ms
Boengneerng 2007 98(4): 903-912
Prakasan T. B. S, Loehr R. C M icwbial nitrification
W ater Res,

B iotechnology and

[7]
and denitrificaton in concentrated w astes
1972 6(7): 859-869

[ 8] Vadivelu V. M., YuanZ G., FuxC, etal The nhib+
tory effects of free nitous acid on the energy generation and
grow th processes of an enriched nitrobactor culture Env+
wn Sci Technol, 2006 40( 14): 4442-4448

[9] Anthonsen A. C, LoehrR. C, Prakasam T. B. S, e
al Inhbition ofnitrification by anm onia and nitrous aci
Joumal of W ater Pollutbn Control Federaton 1976 48
(5): 835-852

[ 10] K atarzyna K., Ledakow iczS K metics of nitrogen ran oval

fran sanitary landfill leachate B bpwocess Biosyst Eng,

2006, 29( 5-6): 291-304

Zum ftW. G. Cellbbbgy andmolecu br bas s of den irif+

caton M krobiol Mol Biol Rev, 1997 61(4): 533

616

GujerW., HenzeM., Mino T., etal Actvated shidge

modelna 3 WaterSci Technol, 1999 39(1): 183

193

CoehoM. A. Z, Russo C, Araup O. Q. E Optin iza

[11]
[12]

[13]
ton of a sequencig batch reacor for biological nitrogen
ranoval W aterRes, 2000 34( 10): 28092817

[14] . ( 4 ).

: , 2002 200-281

[ 15] Monod J The grow th of bacterial cultures Annual Reviev
ofM icobiobgy 1949, 3 371394

[16] Andrews ] E A mahematical model for the continuous

culure of m crooiganms utilzing mhbibty substrates

Botechnobgy and Bioengmneerng 1968 10( 6): 707-
723

[17] , , L NOS

, 2008 29

(7): 18741879



