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Autotrophic Ammoniunr Removal of Sludge Liquor

Yang Hong, Li Daotang , Zhu Zhangyu( School of Life Science and Biotechnology , Shanghai Jiaotong Universi-
ty, Shanghai 200240 ,China)

Abstract : The autotrophic am monium-re moval process was realized in floating bed reactors with sludge liquor as sub-
strate . Biofilm of autotrophic bacteria were formed on the surface of carriers in reactors . The main operation conditions
of the reactors were as the following: T=28 C, pH=8.0and DO=0.8 ~1.0 mg/ L. The average surface load of two
reactors in series was NH, - N 3 ~ 4 g/ ( m?e d) , and the general autotrophic am monium-re moval efficiency was about
70 % . The Autotrophic am monium-re moval technology promises considerable savings in regard to the oxygen consump-
tion and external organic carbon addition compared with the conventional nitrification denitrification technology when it
was used to treat ammonium-rich and unfavourable C/ N ratio waste water .
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Table 1 ~ Sludge liquor composition of Minhang

waste water treat ment plant

pH TKN COD; BOD; NH,-N NO;j-N NO;-N TOC

7.2 1200 350 200 1250 3.2 0.9 102

pH. . TOC
:CODg, ,BOD;
,TKN .NH, - N.NO; - N,NO; - N [3]
2
2.1
4000 mg/ L ,
, )
7.5 <pH<K8.5, T=
28°C, (DO) =1.0 mg/L. 6 ,
s 2 ~3g/
(m?ed), 20 % ~ 30 %.
2.2
2 ,
, pH
2 ,
DO (1.0 mg/L ),
C/' N
(0. 08 ) TOC (
10 %) , NO; - N
NO; - N , NH, - N

NH,-N+ NOj-N+ NO; - N,

3 40 % ~ 50 %,
65% ~70 %, NH, - N

2 g/(m**d)
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Fig.2  Autotrophic am monium-re moval and inorganic
nitrogen balance of the system
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Fig .4 Dissolved oxygen concentration in the reactors
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, NH,/-N NO; , 2
N, . ,pH NH, + 1.50, - NO; + H,O+2H"
pH 7.5~8.5 , NH, NO; NO; + NH, = N, +2H,0
., NO; 2 (41
NO; , 5 )
pH 1.0 mg/
2.3 NH, - N L
(1) 1 : w26
NH; - N 4.5~5.5¢/(m**d), NH/-N J‘;ﬁ“% 27
2.4g/(m+d) . 29°C, %5“:
pH 8.2, DO 0.9mg/L, +:Z‘,i°0.5 3
48 %. 5 1 2 0 '
0 1 2 3 4 5 6
NH,'-NZEFE AR /g (m-d)
20T 6 2
g : 1 é Fig .6  Relationship of surface load and surface
{j% ZD O.é re moval rate in reactor 2
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NH, NFREA/ g -(m-d)”
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Fig.5 Relationship of surface load and surface
re moval rate in reactor 1 T=28C,pH=8.0 -DO0.8
NH[ - N 6.0 o/ (m**d) . ~1.0mg/L. NH, - N
3~4g/(m’=d), 70 %
(2) 2 1 , (2)
,  NH,/-N
2.5~3.0g/(m*+d) .NH/-N
1.05g/(m?=d) . 28 °C, pH 7.9, (3) N
DO 0.85 mg/L, ’
38 % 6 2 ’ )
1 2 , '
2 NH;-N 3-0g/( m 9 - Hippen A, Baumgarten G, Rosenwinkel K H, et al . Aerobic
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, NH, - N 3~ dg/(m? 38(8-9) : 241 ~248.
*d), 70 %

H.Siegrist [?]

, 1978 . 228 ~312.
Van de Graaf A A, Kuenen J G. Anaerobic oxidation of a m-
monium is a biologically mediated process. Appl. Environ.

Microbiol ., 1995 ,61: 1246 ~1251 .





