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Effect of Influent Loading on Anammox Membrane Bioreactor
LI Long-xiang' ,MENG Fan-gang’ , WANG Xin-hua'
Shandong 250100 ;2. School of Environmental Science and Engineering,Sun Yat-sen University , Guangzhou , Guangdong 510275)

Abstract [ Objective ] The effect of influent loading on nitrogen removal performance and membrane fouling on anammox membrane bioreactor
(AnMBR) was investigated. [ Method ] The influent loading of TN was increased from 150 to 400 mg/L during the operating time of the reactor,

the sludge concentration, particle size distribution of sludge ,and the removal rates of ammonia and nitrite were measured respectively,to explore

(1. School of Environmental Science and Engineering, Shandong University, Jinan,

the influence of influent loading on the reactor. To explore the reason for membrane fouling,the transmembrane pressure( TMP) and the concen-
tration of protein (PN) and polysaccharide (PS) in extracellular polymeric substance (EPS) and soluble microbial products (SMP) of the reac-
tor and membrane foulants were further tested. [ Result] With the increase of the influent loading ,the reactor showed good performance for nitro-
gen removal ,and the membrane fouling rate of the membrane module was accelerated ,the concentration of protein (PN) and polysaccharide (PS)
in extracellular polymeric substance (EPS) and soluble microbial products( SMP) were increased with the increasing of the influent loading, indi-
cating that PN and PS were key factors to membrane fouling. [ Conclusion] The increase of the influent loading showed no significant influence on
nitrogen removal performance,but the membrane fouling was aggravated.
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Table 1 Composition and concentration of synthetic wastewater mg/L

U P Bl gy -
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NH,; -N 75 ~200 CuSO, - 5H,0 0.160
NO,” -N 75 ~200 CoCl, - 6H,0 0.240
NaHCO, 771.60 ZnS0, - TH,0 0.204
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Fig.4 Concentration of NH, -N NO, -N and TN in the influent/ effluent and removal degree of nitrogen during operation
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Table 2 Concentration of PS and PN in EPS and SMP at different influent loading phases
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TN He 53 TMP SMP - PN SMP - PS EPS — PN EPS - PS
mg/L LMH//L/(m* - h) MPa g/m’ o/m’ o/m’ o/m’
200 8 0.02 0.507 9 0.2215 0.678 0 0.0815
250 8 0.02 0.560 2 0.226 9 0.5755 0.118 6
300 8 0.02 0.5413 0.3533 0.705 1 0.199 3
400 8 0.02 0.557 2 0.2655 0.697 1 0.141 3
200 16 0.02 0.3121 0.112 1 0.5513 0.045 5
250 16 0.02 0.4126 0.274 7 0.550 1 0.139 7
300 16 0.02 0.416 4 0.216 3 0.486 4 0.169 4
400 16 0.02 0.433 1 0.226 8 0.590 6 0.1319
ARV K T A A AR A IR ) 23 7 2 — e R EE I 3l (H (7) :3248 - 3250.

FESLINS [] PN RV AT YRS 21 2 i A4 1E 5 7K F-, BEBH K i 7 —
U LA R s AN 2 0] DR SR R P B2 ) o i 1) I
PEREE U™ H A2

TEA[EHEK ST 26581 22 1 1 48 B 1 K 6777 1

HE TN AN BE VR PR 5 3R 7K 7 A7 385 0 P ] A, B

WG IRIR G EPS I SMP H Z2 05 FIR 11 B )R BE X A —

FERE N 7R A i F Tk FE v, EPS Hl SMP rh ZHEFI 2

JB 14 5 A K S AT PO B oo A 1 T 3 s BB R 7K B AT F 412

4, BTG Y R EPS L SMP e J&2 85 S0 g 48, 1 A 7K

AT A H2 e 2 PR DR S S A I A ) B 4 4 T35 G , EPS

1 SMP Fp 8 BRI 220 1 S e i) EZE W

SE 0k

[1] KUAI L,VERSTRAETE W. Ammonium removal by the oxygen-limited au-
totrophic nitrification-denitrification system [ J]. Applied & environmental
microbiology, 1998 ,64(11) ;4500 —4506.

[2] VAN DER STAR W R L,ABMA W R,BLOMMERS D, et al. Startup of reac-
tors for anoxic ammonium oxidation : Experiences from the first full-scale ana-
mmox reactor in Rotterdam [ J]. Water research ,2007 ,41(18) :4149 —4163.

[3] SLIEKERS A O,DERWORT N,GOMEZ J L,et al. Completely autotrophic
nitrogen removal over nitrite in one single reactor [ J]. Water research,
2002,36(10) :2475 —2482.

[4] VAN DE GRAAF A A,DE BRUIJN P,ROBERTSON L A et al. Autotroph-
ic growth of anaerobic ammonium-oxidizing micro-organisms in a fluidized
bed reactor [ J]. Microbiology,1996,142(8) ;2187 -2196.

[5] STROUS M,KUENEN J G,JETTEN M S. Key physiology of anaerobic am-

monium oxidation [ J]. Applied and environmental microbiology,1999,65

[6] TROJANOWICZ K,PLAZA E,TRELA ]J. Pilot scale studies on nitritation-
anammox process for mainstream wastewater at low temperature [J ] . Water
science & technology: A journal of the international association on water
pollution research ,2016,73(4) :761 -768.

[7] REGMI P,HOLGATE B,FREDERICKS D, et al. Optimization of a main-
stream nitritation-denitritation process and anammox polishing [ J]. Water
science & technology: A journal of the international association on water
pollution research,2015,72(4) :632 - 642.

[8] ML FEAERI S NI 52 T A RNIRBIS AL D). Ko JEH T
Ke,2007.

[9] ADHAM S,GAGLIARDO P,BOULOS L,et al. Feasibility of the membrane
bioreactor process for water reclamation [J]. Water science & technology:
A journal of the international association on water pollution research,2001 ,
43(10) :203 —209.

[10] 278 REEAAMNR AN 2 7 25 A0 38 5 T B S 8 B /K PEREIF R

[D]. A REEHE T KA,2015.

[11] TRIGO C,CAMPOS J L,GARRIDO J M, et al. Start-up of the Anammox
process in a membrane bioreactor[ J ]. Journal of biotechnology,2006,126
(4) 475 -487.

[12] DREWS A. Membrane fouling in membrane bioreactors—Characterisati-
on, contradictions, cause and cures [ J]. Journal of membrane science,
2010,363(1/2) :1 -28.

[13] OGNIER S,WISNIEWSKI C,GRASMICK A. Characterisation and model-
ling of fouling in membrane bioreactors[ J ]. Desalination,2002,146 (1)
141 - 147.

[14] MENG F G,CHAE S R,DREWS A et al. Recent advances in membrane
bioreactors (MBRs) :Membrane fouling and membrane material[ J]. Wa-
ter research ,2009,43(6) ;1489 —1512.

[15] LOWRY O H,ROSEBROUGH N J,FARR A L, et al. Protein measure-
ment with the Folin phenol reagent[ J]. Journal of biological chemistry,
1951,193(1) :265 -275.

(TF#% 126 W)



126

B HOR A AY

2018 £

®2 ARLMMEFHEEZANERER

Table 2 The growth of S. anglicum under different site conditions
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Table 3 The growth of S. anglicum under the same site condition in different substrates
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