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Bioreactor for Ammonia-containing Wastewater
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Abstract The operation performance of membrane nitrification bioreactor to treat ammonia-containing wastewater as well as the
capabililies of separation and filtration of polypropyvlene membrane modules were tested. The removal efficiency of ammonia was
kept higher than 95% when the hydraulic refention time was set at 1 day, the influent concentration was increased up to 80mmol
(NH; -N)-L"" and the volume loading rate was increased up to 1.12kg{ NH, " -X}-m™’+d~" . The biomass in the reactor was
accumulated from 5 g 17" to 10 g- L™ within 50 days, which indicated that polvpropylene membrane modules were efficient in
tetaining biomass. The biomass attached to the membrane also contributed to the conversion of ammenia and nitrile. When the
hydraulic pressure was lower than 80cm, the increase of hydraulic pressure improved the permeation of membrane. However.
when the hvdradlic pressure was bevond 80cm, the increase of hydraulic pressure did not significantly improve the permeation of

' when

membrane . The permeate flux was the highest 2.51 (I-m 2 +h™') but the resistance was the lowest (2.63 x 1077) m~
the hydraulic pressure was aboult 20 cm. The results showed that the membrane nitrification bioreactor could be run normaliy

without extra energy input.
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Fig.1 The membrane nitrification bioreactor

1: influent tank; 2: ball cock; 3: bioreactor;

4; membrane modules; 5: aerator; 6: effluent.
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Table 1 Composition of synthetic wastewater

Composition Concentration/(mg L")
KH. PO, 27
MgS0,-7H.0 300
CaCly 136
KHCO, 500
(NH,).30, Supply as needed
NaHCO, Supply as needed

Trace elements ™ ImL/L

* Composition of trace elements /(g/[.) : FeSO, - TH; 0 0.973, H; B0y
0.049, ZnSO,+TH, 0 0.043, MnS0,* H; O 0.034, (NH, )¢Mo; 0, +4H, 0
0.037, CuS0,-5H,0 0.025, HCl 0.00073(ml/L).
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Fig.2 Vanation of NH, * -N concentration vs time
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Fig.3 Varation of MLSS during the first stage
Bk 10 g L' B

AL B A K B8, 72 05 P95 TR RR B AL K 7 38
FOHAKR S ERIEE FRRNBREIFER
mEEK, MABITREGEHSRKEMRE, —&
RIFEI-6 g L' EH. B AYWRNBHEITIE
T BSR4 0 B 28 99 )3 S A ] 4R B RN A Y
FRHE AR AKEIT T T REFAER.

(2) 73 B RE X5 e Y i JoBk 3t LI 2 b R g A%
WS R B K B K R AT T, FE R 45 R RN %
EFCEMEET HENERRELEAMRBE
FABRE HMERNMBHKEAERENY KA. BHF
REBEeBEL KR EAREN L FHENHE . B
BEOKPTHMEAKRER FEEENEETER.
M EERGEANYERE, O BEREEHE
ML BRMEDER. A TEEMRTaE/NF
TEBRARE . rEENYEEEERT L2, H
HEERMBIL SR EYIER.

BRBEHKES LEBRPHTHERERER
BMEANENER BEE2EHKTHHEKRERE
T EERGR2). UEBRER KRR MR
ZHE#HKFEML, R LEROE T LERH R
17 {8 -

SrERERY oEBRAT -ENT R ER
2.2.2 SEBEMESEER:

(1) & p A fk

(i) W7 2 Xt T3 B 9 2 0« 7 I r 28 R B o o
J BB RE FY R EE (R h)atE) . d A4
AUEDL  ETTELESEBAEREE R, H
Bl & & AL M oRiR B B AR/, BB R
GREAT. X -THBAE S Bouhabila ¥ f
Defrance %7 BY4RIE LA B, PAA LR FIFHLLH
B BB 7 2 20 ~ 30em Z ], £ F Bouhabila

© HERFRBEDHARMATIRSHER htto

ournals. im. ac

cn



182

Chinese Journal of Biotechnology % M T# ¥  2005,Vol.21.No.2

%2 E— W EREE A KERR (mmel- L)
Table 2 Water quality to the end of the first
stage {mmel-L™")

48th  49th 5lth
day day  day day

Influent 83.6 B3.0 BT.4 78.6
NH, * -N concentration Supernatant  11.1  21.7  36.2 41.9
Efflucnt 8.2 15.7 23.2 4.1

Supernatant 156 1.9 06 0.6

N, 7 -N concentration

Fffluent 3.0 3.2 0.6 0.6
Supernatant  46.2  48.1 47.3 2890

N, ~ -N concentration
Effluent 64.8 56.9 56.8 46.6
Total transform rate of Supemnatant 739 62.7 534.5 37.5
N0, -Nand N0, -N/% Fflusne  81.1 72.4 65.7 60.0
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Fig.4 Effect of hvdraulic pressure on flux
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Fig.5 Variation of flux at a constant hydraulic pressure
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Fig.6 Variation of lotal resistance vs hydranlic pressure
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Fig.7 Variation of total resistance vs flux
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