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Impact of salinity Shock on nitrogen removal and N,O output
in treating landfill leachate
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(Key Laboratory of Beijing Water Quality Science and Water Environment Recovery Engineering , Engineering Research

Center of Beijing, Beijing University of Technology. Beijing 100124, China)

Abstract: Landfill leachate is treated by two-stage UASB-A/O process. Batch tests were conducted with
the activated sludge taken from A/O reactor, which is of good properties of biological nitrogen removal
The impacts of salinity shocks on SOUR, ammonia oxidation rate, and nitrite accumulation rate of
different microorganisms, as well as profile of pH, are investigated, especially, its effect on N,O
production during nitrite denitrification. The results show that the order of inhibition strength by salinity is
follows: NOB>AOB>>carbon oxidation bacteria; while the reaction for salinity shocks: carbon-oxidizing
bacteria and NOB are better than AOB. For all microorganisms tested, the ammonia oxidation rate
decrease gradually with increase of salinity, but the reduction level is quite different. At the same concentration

of initial ammonia, nitrite accumulation rate goes slightly up with the increase of salinity, from 93. 1% at
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5ge L " salt to 98 6% at 35 g « L' salt. The curve of pH can be used as on-line control parameters,
indicating the end of short-nitrification and short-denitrification by salinity shock. The delay of nitrite

denitrification and the increase of N; O peak concentration would appear during the process of salinity shock.

Key words: salinity; landfill leachate; shortcut biological nitrogen removal; N,O
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Table 1 Characteristics of leachate in Liulitun municipal solid waste sanitary landfill

COD/mg+ L~! BODs/mg+L~! NH, -N/mg+ L' SS/mg-L"! TN/mg « L' TP/mg « L} pH Salinity/g « L ™!
7223—13212 5532—8923 900—1212 2483—3292 1128—1432 9.0—15 0 7. 43—8 21 10—12
2 UASB2

Table 2 Characteristics of UASB2 effluent

COD/mg + ™! BOD;/mg+L~' NH/-N/mg-L"! TN/mg+L!  TP/mg-L"! pH Salinity/g + L1
800—1203 35—62 210—378 248—383 2.9—4 8 8 238 56 10—17
. A/O 300%
UASBI, SOUR, )
) , SOUR,
NO, -N o 4
) UASB2 ( 3 ml, 4 )
) UASB1 COD TN ) ,
; UASB2 , 4 . ATU
COD, A/O 100% NaClO; , 0
, UASB2 COD 3, , ATU
. NaClO, 5 mg -+ L7! 20 mmol
1.2 L, 4 SOUR, 10
UASB-A/O min , NaClO; AOB
) 1, o
, 2 L 3
25°C ° Table 3 Quantity of water and inhibition in different bottle
) No .  Distilled water/ml ATU/ml NaClO; /ml
UASB2 s 1 27 0 0
, 2. 2 26 1 0
150 mg « L1, 0.1mol« L' HClI o1 26 0 1
mol « L7 NaOH pH 8 43 £ ! 2 ! !
0. 01, NaCl 1 )
, 5, 10, 15, 20, 25, SOUR , SOUR;
30, 35 g L. ;2 ATU, AOB
’ , 1 SOUR 2
(SOUR) . SOUR . AOB .
(ATU) S5mg- Lt SOUR, ;3 NaClO,
(AOB) ; NaClO; NOB . 1 SOUR 3
20 mmol « L™' SOUR , NOB
(NOB) , , . SOUR, 3 4 ATU
NaClO; AOB ) NaClO; AOB NOB ,
30 min NaClO; NaClO, 4 SOUR

AOB o ) SOUR, .
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4 A/O

Table 4 Characteristics of A/O effluent

COD/mg + L='  BODs/mg+L~' NH/ N/mg-L ' TN/mg+L"'  TP/mg-L"’ pH Salinity/g « L™
823—1193 5—18 3246 238393 0.3—0.5 7.78 —8 21 10—17
N, O 40
. A/O :
4, FNA . %
50mg+ L', g
pH & 10%0. 01, NaCl 2
5. 10, 15, 20, 25, 30, 35 2
g+ L7, C/N 4 , e
: A/O 2
, 38 d, 4893 ~
5223 mg « L7', salinity/g +L-!
1.3 2 SOUR
TN TN/TOC (multiN/ C3000, Fig 2 SOUR of different microorganisms
) ; DO. pH WTW under different salinity
(. WTW Multi340. ) , ’
; OUR strathtox [1315] 10g.L! 35 g« L7,
; GME-510AC i AOB  SOUR, 9.00mgO, (g VSS) '+h'!
N0 N.O ; COD 4. 36 mg O, + (g VSS) ™'« h',
; > > 46 % . ,
s NOB™> AOB >
(FISH) o i
FISH . EUBmix 10~17 g+ L
eubacterial , NSO1225, NIT3  Nts- , 5g«L7"
pa662 . ,
2 ) )
2.1 SOUR (13, 5g+L'
2 SOUR o
. 5geL! 35g+ L7 , ,

, NOB SOUR, SOUR, , , ,
L83 mgQ, «(gVSS) '+h' 19 65mg0, * (g AOB NOB ,
VSS) ! ¢ h! 0.57 mg O, « (g AOB 5ge«L7! )

VSS) ' «h' 1639 mg O, + (g VSS) '« h', AOB NOB
69% 17%, NOB s , AOB
, NOB, ,
o o NOB 5
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Fig 5 Nitrite accumulation rate under different salinity
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Fig 6 FISH analysis of nitrifying bacteria in A/O reactor
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