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Impact of Salinity on Denitrification Kinetics for
Landfill Leachate Treatment
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Engineering Research Center of Beijing Beijing University of Technology Beijing 100124  China;
2. China Acadeny of Building Research Beijing 100013  China)

Abstract: In order to determine the mathematical kinetic parameters and provide theoretical reference for
the high ammonia nitrogen wastewater treatment under salt-affected conditions bactch tests were
perfomed by using the activated sludge take from a SBR reactor with good performance of short cut
nitrification-denitrification. Results show that the rate of denitrification will be decrease if salt fluctuations
beyond the normal circumstance of microbiology growth and the influence will be more obvious as the
initial NO, N concentration increasing. The system’s maximum denitrifying rate ( expressed by N)
reached 16.28 mg/( gVSS+h) at 10 g/L salt and initial NO, N concentration for 100 mg/L. The
denitrification kinetics characteristics of the activated sludge fit Andrews model at different salt levels. Tt
is suggested that an increase or reduce in salt concentration will make the maximum specific nitrite
reduction rate g, and the saturation constant K, decrease and the inhibition constant K, increase. When
salt concentration is 10 g/L.  the maximum specific nitrite reduction rate u,,, ( expvessed by NO, -N) the
saturation constant K, and the inhibition constant K, are 22. 57 mg NO, N/( gVSS+h) 20.71 mg/L and
613.32 mg/L respectively.
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1
Table 1 Characteristics of leachate in Liulitun municipal solid waste sanitary landfill
p( COD) / p( BOD;) / p( NH, N) / p(SS) / p( TN) / p(TP) / . /
-1 -1 - -1 -1 -1 P -1
(gL (g°L 7" (g°L7") (g-L7) (g°L7) (mg-L™) (g°L7)
7.223 ~13.212 5.532~8.923 0.900 ~1.212 2.483 ~3.292 1.128~1.432 4.0~7.0 8.13~8.41 10 ~17
2 UASB
Table 2 Characteristics of UASB effluent
p( COD) / p( BOD;) / p( NH; N) / p('TN) / p(TP) / . /
-1 -1 -1 -1 -1 p -1
(g°L7) (mgeL™") (g-L7") (g°L7) (mgL™") (g°L7)
0. 850 ~1.403 35~62 0.920 ~1.253 1.158 ~1.532 4.4~7.3 8.03 ~8.25 10 ~17
5 22.3 mg/L 91. 7%
80 min
2.1 SBR p(NO, N)  p(NO; N) I mg/L
2 SBR 1 ( N ) 183. 1 mg/( L*h)
. SBR UASB 99% SBR
UASB COD
. 2.2 p(NO; N)
p( NO, N) (7ox)
3
(0.10.20.30 g/L) p(NO; N)
10.20.100.300 mg/L p( NO, N)
3 .
3 p( NO, N)
2 SBR . p(NO; N) 300 mg/L 2h
Fig.2  Conversion of pollutants in SBR in a typical cycle p( NO, N)
p( COD) 1.3947 ¢/
L p( NH; N) 287.3 me/L. ; p( NO, N) 10.20.100 mg/
COD lh L NO;N
pH p( NH,; N) p( NO; N)
p( NH, N) H*
pH 30 g/L
4 h 23.1
mgN/(Leh) 4h 45.3 mgN/( Le
h) 9h p( NH, N) 4.1 mg/L p(NO, N) . 3
1.206 ¢/L

9% Proy N PNoy N 244.9 mg/L p(NO, N) 10 mg/L
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3 Prnog N

Fig.3  Variety of pyo, y concentration with time at different salinity

3 Proy~
Table 3 Liner fit equation of variety of py,, 5 concentration with time at different salinity

p(NO; N) / /(g L™")
(mgeL™") 0 10 20 30
0 y=—0.51x +10.94 y= —0.63x+10.18 y=—0.75x% +9.92 y=—0.72x +10.58
r=0.9999 r» =0.9895 r=0.999 5 r =0.9958
0 y=—-0.62x +19.71 y= —1.03x +20. 49 y=—0.93x +19.42 y= —0.76x +20. 44
r* =0.999 7 r =0.996 7 r* =0.998 2 r* =0.999 7
100 y=-0.79x+106.12  y= —1.49x +99. 44 y= —1.18x +96. 84 y=-0.75x +97. 30
”=0.9996 r=0.998 1 r =0.990 4 r* =0.999 2
200 y=—0.72x+275.75 y= -1.29x+292.09 y= —1.11x+280.57 y= —0.69x +281.96
= 0.9989 r =0.9967 r =0.998 8 r=0.9995
Ty p(NO; N) (mgeL™");«x ('min) .
p(NO, N) 20 mg/L 4 40.8% 26.7%. p(NO, N) 300 mg/L
10 g/L 77.41 mg/( L
) p(NO; N) 20 mg/L *h) 0 30g¢g/L 10 g/L
10 g/L ( N ) 44.1%  46.9%.
62. 06 mg/( L+h) 20 ¢/L 10 ~17 ¢/L
10 g/L 55.78 mg/( Leh) 10 ~17 g/L
0.30 g/L 36. 71

45.49 mg/( L+ h) 10 g/L
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Fig. 5 Relation of the specific nitrite reduction rate and
p( NO; N) Andrews Fox. initial p( NO, N) concentration at different salinity
4
Table 4 Kenitic equations of denitrification at different salinity
/ ] o/ K./ K./
(e17) ' (mgegVSSsh™)  (merl)  (meel)
0 y=12.57x/(9.68 +x +2°/1036.87)  0.9967 12.57 9.68 1036.9
10 y =22.57x/(20.71 +x +x°/613. 32) 0.9937 22.57 20.7 613.32
20 y =15.44x/(9. 96 +x +° /950. 74) 0.996 6 15.44 9.96 950. 74
30 y =8.36x/(0.91 +x +x°/1911. 82) 0.999 8 8.36 0.91 1911.8
4 Andrews Moo K, K, . Anthonisen
i NO;N ) 0
10 ¢/L 22.57 mg/( gVSS+h)
Moinax
Fonax 10 g/L JT.
10 g/L
p(NO, N)  20.100.300 mg/L
10 g/L Anthonisen FNA
0.20.30 g/L o 10 g/L
44.3% .31.6% 62.9%. ATP
10 g/L K, p( NO, N)
20. 71 mg/L,; K,
. K, H* -ATPase
K,
p(NO, N) 10 mg/L 10 g/ 1820
L TN 20 g/L 30 g/L 10 ~17 g/L
10 g/L Moo
p(NO, N) 10 mg/L
rov 20 g/L 30 g/L FNA
0g/L K, 10g/L K, K,
FNA
FNA K
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