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Effect of Volume Loading Rate ( VLR) on Denitrifying Phosphorus Removal by
the ABR-MBR Process ! =/
LU Liang'?,YOU Wen'"?,WEI Jia-min"* , WU Peng1 23 'SHEN Yao-liang' s

(1. School of Environmental Science and Engineering;, " Suzhou University of Smence and Technology, Suzhou 2.15009"' Chlna

2. Jiangsu Collaborative Innovation Center ofWater Treatment Technology and Materjal , Suzhou 215009, China; 3. Key Labomtory of
Environmental S(lence and Engineering of Jiangsu Provmce Suzhou 215009, Chmd) o A J =
Abstract; The effeot of volume loading rate (VLR) on. demﬁ"lfylng phosphorus removal was 1nvest1gatéd in a continuous-flow" ABR—M-
MBR combined. 'process treating domestic wast#watﬁr 1{ arrive at optimum process pcuameterb In'the e experiment, the VER of-the ABR
was set at 0. 76"+ 015/1.51, and 2. 27 kg (m’ d) i The wemoval of carbon, mtrog , ‘and.phésphorus in the system and the, effect
of the VLR in jthe MBR on nitrification perform‘ance W(jr? observed for each VIR of the ABR." The [results showed that*undex; the
condition_when the VLR of the ABR was 1.5 1 kg- (m d) , the amount of COD removal in the A2 chamber was the largest' and
shortﬁut nifrification Was achieved in the MBR when the VLR of the MBR was 1. 517%kg- (m -d) 7', Meanwhile, the removal efficiency
of NHJ; N and TN reached ‘more than 90% and 72% fre@pe(‘flvql’f , the anaerobic P-release and anoxic P-uptake were 7. 41 mg-L ™'
and 15.42img-L™", tespectively, and the concentration PO -P in effluent was lower than 0.5 mg-L~", which indicated that the
shortcut nitrification was more conducive to strengthening the performance of denitrifying phosphorus removal in the ABR-MBR system.

Key words: ABR-MBR combined process; volume loading rate ( VLR ) ; shortcut nitrification; domestic wastewater; denitrifying

phosphorus removal
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Fig. 1 Schematic diagram of the ABR-MBR setup

50 V5 7K 23R F AR IX. ABR-MBR T.22
RSB AR R A AL BRI RS LR — S s e ]
Ui ABR 55 4 FRE S JE M 2 ABR 55 2 R, BTE
FHOC B RS, DA H o R 2 A i ol
i : MBR fiAL IR [B13 2 ABR 45 3 s, o HoA v bk
SR I S P R S W, AT it LG oy R2. i 40
15T v NN A 1 B i S R A A A EI R R L R
UGB A4 . R GER 4 i 2 B 4% i 2% (PLC)
XA AT R D B S B R 7K S AR e 2 A
ZilSESIEST
1.2 5 K ATS e

G0 K AR IS TG 7K N TRCK =10 TARE A
TET5 7K AR T5 7K ICH 23 T B B A SE PR AR TR 15K
FIUK R L2 1 o, SRTRIAIE . SEH &
PR RN S A A IR — VP IS b gT L AT BTN
BB RS IRIR ERTITS KALSE T
Fe A2/0 WF4 V5 8, T IS 8 H UL AR A
Wit KA , B BeArpo R R A7 0TS
TIE AR s U, AR RLAE. ABR [T 4%
F 5 B 50 MLSS 29 %728 000 mg-LT ' ‘MBRAZAY

PRPYHEFNS ¢ MLSS 4954 000 mg-L™' 7 | s
, =R BAOKR o
Talb‘fe 1 Characteristics of the raw wastewatér=="" g %
KR o) s bl
COD/mg+L.7! 292. 4 ~431.8 3778
NH," -N/mg-L ¥ 47.3 ~59.5 54.5
NO; -N/mg-L"! “0~0.01 0.004
NO; -N/mg-L ™" 0.05~1.2 0.5
P03~ -P/mg-1~! 6.7~9.4 8.1
pH 7.1~7.3 7.2

1.3 SpbrillsE ik

IKIEEZE 0. 45 wm T U8 AR U8 5 i IR AR HE T
BB % coD, NH,-N, NO,-N, NO;-N,
PO, ™ -P. 6 HP A H K H M ik R WL 2.

®2 KUBIESHHE

Table 2 Test materials and analytical methods for water quality

i 5 5 R IWARES K 15t 5 VA IWIRES
COD PR i MLSS R s
NH," -N Y FCIFRDG B SV% 30 min L
NO; -N N-(1-Z538) -2 e 50 B pH EHE pH i
NO; -N E L o LR DO @R DO MEL
PO}~ -P BRI B TR

1.4 B HE

IR 5 AN B, SR A AE A A B BERY B 1T
ZHRUNF 3 R, B THERG T BT )5
FERFEST AT, A A0 2o T 6F B B 28 2F 47 7K ¥ i

B A A Z S g 7K TR BT 3 TR AR 4R R TE (25
+2) C, 25 SN A A 7K il D) 4 45 44 v iR JBE A (30
+2)C. A DCR AR AR 7 s 17, 5 1 1a]
DO FEHEHIE 0.3 ~1.0 mg-L~".
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Table 3 Experimental scheme for the study of the effect of the VLR on nitrogen and phosphorus removal by the ABR-MBR process
o T ABRHRl/hMBR ,\:B?:(u COD i1) /kg- (;;BRd) 1 o DO/ L-t
I A(1~394d) 12 6 0.76 0. 187 25 +2 0.5~1.0
B (40 ~55 d) 12 6 0.76 0. 187 25 +2 0.5~1.0
I C (56 ~77d) 12 5 0.76 0. 225 25 +2 0.5~1.0
D (78 ~104 d) 12 4 0.76 0.316 25 +2 0.5~1.0
E (105 ~117 d) 9 6 1.01 0.219 25 +2 0.3~0.7
I F (118 ~129 d) 9 5 1.01 0.298 25 +2 0.3~0.7
G (130 ~141 d) 9 3 1.01 0.376 25 +2 0.3~0.7
H (142 ~157 d) 6 3 1.51 0. 462 30 £2 0.3~0.7
v I(158 ~171 d) 6 4 1.51 0.292 30 £2 0.3~0.7
J (172 ~181 d) 6 5 1.51 0. 257 30 £2 0.3~0.7
K (182 ~191 d) 4 5 2.27 0. 275 30 £2 0.3~0.7
\Y L (192 ~201 d) 4 4 2.27 0.330 30 £2 0.3~0.7
M (201 ~211 d) 4 3 2.27 0.451 30 £2 0.3~0.7
. 1362.23 mg-L™", RGEHIK COD V23 57 51
2 HREWE 1
30.7.35.0, 37.3 Fl40.9 mg-L" ,%%M’COD 46}
2.1 ABURGERS A LI AR 5 0 ST 4 55 R A I H192% | 90.7% . 90.4% Al
BRSSO ABR 22660 HRT K53 88.7%. Al i ,Fﬁ%“ﬂiﬂ(@%ﬂﬁﬁ%@i‘k

HEAK 2SR T, AR50 ABR SN %8 19 HRT 4351
FEITE 12,9, 6,14 h X 4 BB, *ﬁxﬂ“éﬁﬁﬁ
T ﬁ*ﬁ(u CQD 11')%71']7@0 76 ). Ol

2. 27 kg- (m’ e_,d")

v
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Fig. 2 Removal efficiency of COD at different VLRs
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Fig. 3 Removal of COD along the reactor at different VLRs
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