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Nitrogen Removal from the Sewage Containing Seawater via Nitrite Path-
way

Yu Deshuang, Peng Yongzhen, Song Xueqi, Li Mei(School of Municipal and Environmental Engineering,
Harbin Institute of Technology, Harbin 150090, China)

Abstract: With control of the concentration of free ammonia (FA), shortened nitrification-denitrification was accom-
plished in SBR to achieve enhanced nitrogen removal from the sewage containing seawater. Several parameters which in-
cluded salinity, temperature, pH and NH,' -N load were studied to evaluate their effects. The results of experiences indi-
cated that shortened nitrification-denitrification can be accomplished in sewage containing seawater with relatively high
salinity. With various salinity, the nitrogen removal efficiency had relationship with the NH, -N load, there should be a
lower NH;' -N load when the salinity was high. The nitrogen removal efficiency reached above 90 % when the NH{ -N
load was not exceed 0.15kg /(kg+d). Elevation of the temperature availed to higher nitrogen removal efficiency, this
efficiency doubled when the reaction temperature was changed from 20C to 30C . Relatively high value of pH, in the
range of 7.5 and 8.5 had advantage to achieve effective shortened nitrification-denitrification which caused by the selec-
tive inhibition of free ammonia(FA).

Keywords : wastewater containing seawater; free ammonia (FA); nitrification-denitrification via nitrita pathway; NH; -
N load, nitrogen removal
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Fig.1 The experimnetal equipment of SBR process
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Fig.3 Nitrite and nitrate concentration with low

FA concentration
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Table 1 Components of seawater and freshwater/mg-L !
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0.15kg/ (kg d)Bf NH; -N EBRBMERSTE
85% L4+, /K NH; -N R E /M F 10mg/L, &
KERRE 4B S. B4 TR T ARG Kat7E
—NERHEERHEAFBRANENY  NH, -N,
NO; -N.NO; -N R ERZARE BHS KR T
EMKELES SN 30% 5 70% 5 NH; -N X
NO;, NWAARB. MNESAILLEL, BR 2
£ SBR N S8 7E @ £k AT RIF T R E A NH, -
NEZBRHE BRSO EMCELEKREREAR
TRk 5 A9 175 50, 156 B & 3k BE X I 5 1k B 38
KEFEWE .

—MF O T AETE 157K & 3T 5 K B9 A
3T 35% , M sk W5 K G AEE TS KK 30% A
BB KA S K R K w75 K ) &
mis KGR —BASET 10.5% . @Sl b
R L REBMENTEENMEKEEFR TN



http://www.cqvip.com

3% %

D000 http://www.cqui

# = 53

350

260 |- e EREK| i
E s ~A— AR —€—COD: | 250 -
=1
O ‘0 ! .
g ge em| 70 o

Jo ]

150 E
2 100 8

z 10 50

0 60 120 280 240 300 360 420
t/min

M4 1 SEHB COD,.NH; -N.NO; -N RET{
Fig.4 Profile of COD¢,,NH; -N and NO; -N

concentration of No. 1 reactor

70 60
—&— 30%¥ K B §X FR BE
—O— 70%¥% K B S I R 50
—a— 30%3 K B & 7 & FOR K 40
~tr— TONNE /K I S 3} & AR

NO"-N/mg . L

M5 28SEHBMKEMNSIY 30%H 70% 8t
COD(,.NH; -N.NO; -N KRBT
Fig.5 Profile of COD,,NH,; -N and NO; -N concentration

of No.2 reactor with proportion of 30% and 70% seawater
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A, 2R B X AL B B R W /D T IR AE s
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BS B M B ( N.europara, Winogradsky 1892).
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Fig.9 Image of active sludge biomass without saewater
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Table 2 Nitrogen removal efficiency and ammonia-oxidizer growth

rate at temperature of 20C ,25C and 30T

& AE/T 30 25 20
BEK NH/ -N#BE/mg-L™' 89.25 85.35 87.33
K NHy -N B /mg-L "1 6.16 15.41 27.24
NHy -N £ £ /% 93.09 81.94 68.81
TR AL M d ! 0.0366 0.0190 0.01134
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