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Effectiveness of Submerged Membrane Bioreactor
Process for Coping With Ammonium Shock
Loading in Drinking Water Treatment

TIAN Jia-yu XU Yong-peng ZHANG Yan PAN Zhi-hui HAN Zheng-zhuang LI Gui-bai
( State Key Laboratory of Urban Water Resource and Environment Harbin Institute of Technology Harbin 150090 China)

Abstract: In this investigation the individual submerged membrane bioreactor ( MBR)  the biological
activated carbon ( BAC) and the hybrid BAC + MBR process are operated in parallel and investigated in
terms of their effectiveness for coping with ammonium shock loading in drinking water sources.
Experimental results show that the individual MBR exhibits excellent capacity in dealing with the sudden
high-ammonium pollution as demonstrated by the fact that even when the NH;-N concentration of 8§ — 10
mg/L is presented in raw water the corresponding MBR effluent concentration is only ( 0.36 +0. 15)
mg/L and the effluent NO, -N accumulation is observed only when the influent NH;-N concentration is
as high as 9. 74 mg/L. Due to the limited availability of dissolved oxygen in BAC the efficiency of BAC
for ammonium removal during ammonium shock loading is lower. On the other hand excellent NH,-N
removal can also be achieved using the hybrid BAC + MBR process during the sudden high-ammonium
period (8 — 10 mg/L) with a effluent NH,-N concentration of as low as (0.39 +0.19) mg/L.
However longer duration of NO, N accumulation is detected in the hybrid BAC + MBR effluent as
compared with that in individual MBR effluent. Nonetheless the hybrid BAC + MBR process is able to
remove more organic pollutants from the water through two stages of biodegradation. Thus the suitable

biological treatment process is supposed to choose according to the raw water qualities.

: 2010-05-29.
: (201104442) ; ( LBH-Z10129) .
(1979—) E-mail: jy800112@ 163. com.



4 : MBR 637
Key words: membrane bioreactor; biological activated carbon; drinking water; ammonium shock loading
21
BAC
1
( 0
) MBR.BAC
( membrane bioreactor MBR) BAC + MBR
( PAC( powdered activated carbon) BAC
( biological activated carbon) ) MBR 1
** . MBR 1.1
p( NH;N) =3 ~ 1 .
4mg/l.  MBR 90% 7. MBR BAC
BAC MBR .
MBR.BAC BAC + MBR
. .2
MBR (
) PVC 0.01 wm; MBR
: 10 L/( m*<h)
0.5 h. BAC
; Im ZJ-15 BAC  MBR
0.5 h.
2  MBR
MBR

L =
IKFH

=R

iR

2k

iR

Fig.1 Schematic diagram of the experimental set-up
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Table 1 Raw water qualities during the experiment MBR p ( NH,N) 9.55 mg/1,
1h p( NH,N)
IC 25.3+0.8 0. 87 mg/L. MBR
pH 7.25 +0.12
p(NH,N) /(mg-L™") 3.44 ~9.74 2.1.2 MBR NO, N
p(NO; N) /(mg+L™") 0.052 +0. 021 3
p(TOC) /(mg+L.™") 5.812 0. 562 MBR :
p( COD,,,) /(mg-L.™") 4.25£0.50 297 p( NH;N) 9.74
p(DOC) /(mg-L™") 5.039 £0. 562 mg/L
o p(NO; N) 0.6 mg/L.
UV, /cm 0.076 +0. 002
p( NO; N) 336
0.1 mg/L. 696. 5 MBR
2 p( NH,N) 9.55 mg/L 1h
2.1 MBR p( NO; N) 0. 008 mg/L
2. 1.1 MBR  NH;-N MBR
p( NH;-
N) =3 ~4 mg/L
. MBR MBR
89.4% +3.4% p( NH,N) 0.38 mg/L + MBR
0.14 mg/L " . 205.5h  MBR p( NH;N)
p(NH,N) =3 ~4 mg/L : p( NH;-N)
2 . 205.5 :
) ( 20: 1)
10 h MBR . p( NH, -
N) =6.62 mg/L p( NH,N) 0.22 mg/
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