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Effect of Polymeric Aluminum-iron on EPS and Bio-flocculation in A“/O System
WEN Qin-xue', LIU Ai-cui', CHEN Zhi-qiang', SHI Han-chang’, Lii Bing-nan'
(1. State Key Laboratory of Urban Water Resource and Environment, Harbin Institute of Technology, Harbin 150090, China;
2. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China)
Abstract: Polymeric aluminum-iron ( PAFC) was added at the end of aeration tank to enhance phosphorus removal, so that the
phosphorus concentration in the effluent could meet the calss A standard in municipal sewage treatment plant pollutant discharge
standard ( GB 18918-2002). The characteristics of extracellular polymer substances ( EPS) and bio-flocculation for the activated
sludge in the A*/O system were analyzed in the experiment. The results showed that, the gross of EPS varied little with the increase in
PAFC dosage, while, the ratio of albumen to polysaccharide declined from 3.30 to 2.30. When the PAFC dosage increased, the
concentration of AI’* in EPS increased during the whole anaerobic-anoxic-aerobic cycle. The flocs of activated sludge became larger
after PAFC addition, Zeta potential of the effluent dropped significantly from -15.83 mV to —21.20 mV and sludge yield increased.
Therefore, bio-flocculation of the activated sludge in the A?/0 system improved when a proper amount of PAFC was added,
subsequently improve the water quality of the effluent.

Key words:A’/0 system; polymeric aluminum-iron( PAFC) ; extracellular polymer substances( EPS) ; Zeta potential ; metal cation
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Table 1  Quality of raw water
i H L H FE{E
COD/mg-L ! 246 ~398 373.62
HHA/mg-L! 35 ~44 39. 40
BAE/mg-L! 36 ~64 42.77
E’ﬁ}iﬁ/mg-L’l 5~9 7.00
pH & 7.0~7.3 7. 14

1.2 RIS E sty &
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Fig. 1 Schematic diagram of A?/0 process

Ak #E K BT U TR R G 30 A 5T . AR IR 5
TGV N 60% |, A AV B3 L2 200% 5 546
KIAMAEHAE 1.0 ~3.0 mg-L™' A48, BRE X
fi B 7E 0.5 mg- L™ AR V5 IR EAE2 500 ~
3000 mg-L~"; YRl 7E 10 d; &K T 5 B i)
910 hy BATHAREER AR 18 ~25C.

RIS T2 B A 1 .

FARIS W B2 T S EUCR I PAFC 450 &
L2, 765 3 IR, /K BBFa EAE 0.5 mg- L™
IR iR8) T R i —% A HEBObR .

®2 EMBRRGE
Table 2 Parameters in each stage of dosing operation in

end aeration tank enhanced A?/0O System

B #ya (L AL TRy W ABfTRE]
/mg-L~! SRT/d /C /d

E il 0 12 25 30

P 1.25 10 25 10

%51 AW 1.25 10 20 20

%2 1.61 10 18 20

%3 A 1.61 10 18 10

1.3 SrHrkeiil gy ik
1.3.1 EPS B#EHU St 5 ik

EPS SR A Bk

B 10 mL A7EHETS IR AW, 764 140 remin ™' |
4°C B 10 min, Ze b B WER, IABRAR 35 0 E 2
% 10 mL, 7£ 80°C /K ¥ fin#k 1 h, Bl J5 7E4 140
remin~' | 4°C FE.L> 10 min, 0. 45 wm 138 I
UE LT W, T ARV VR A EPS VTR R H 20 R
FIAY B R R AE EPS & . Horp, 28R H 2K -4
s s £5 R Lowry 25 F1H2HGA &

FEUUR) EPS M B 1% ¢ MLVSS H % H (1) EPS
it (mg) Fom, BIEAA Fymg-g ™.
1.3.2 HEW&Ek

COD B, BB MLSS Al MLVSS {43 #7 7 %
IR AR TG IR AR T 1Y) Zeta HLOR
XK H Malvern Zeta H 7 43 #1 AX ( Zetasizer 2000,
UK) . i85 F94i 855 ( S-3000N, Hitachi. Japan) W%
TS TR ARG, &8 B R L B & 5 & 1
R 8161 (ICP-OES, Perkinelmer, USA) il % ,
Gl o A g MLVSS &6 48 i (mg) £IR,
$fﬁﬁ\7mg-g'l.

2 F#HREIHE

2.1 #0 PAFC XF EPS 4 [ 24 52
i 4h 2 5 W) (extracellular polymeric substance,
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Mo®* Fl Zn® * X% 75 e SOUR BYSZMmRT, & L Zn*
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HARIT A RR = A 1, B G 7= A R A2 B S PR Y
Pl 1 220 A ¥R S RE A W I 4 R B . R IE, AR
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Fig. 2 Content and components of EPS before and after

B2

added polymeric aluminum-iron
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A S I AT A 4 SR S e AR A AR
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Fe’* Fe' a4 G2 0 o JE A IXRE L AR
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T EPS AV FE A%, A A TS e Ui ERE Y
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0.5 F
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Fig. 3 Concentration of AI** in EPS before and after

3

added polymeric aluminum-iron
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B e 19 K rat A B £ 1A At 3 1 T A T
D5E 12 S 9T e 114 i 2 A SV BIE FEOG &R
Zeta HLOTERAR , W5 | ) K TFHERF ), B2 IR R &
TR R A BEDR W A B 25 2y U TE T 57K 4385, AT
K AT R

T A AS B PAFC 5, 7K Zeta HLAV
BTG, B ZGRTAY - 15. 83 mV PRI E 205 1
=21.20 mV, 41 4 Fi7R. 80 PAFC J5 7K Zeta
PLREAR, UKL R HE T S0/, 25 5 & AR BER  fi A5 1
IR PRI R D | AR BT BT A 2
] fe J5 R, — J7 1, #% DLVO ( Derjaguin-Landau-
Verwey-Overbeek ) BE¢ | 250748 B i 50 1 VR D 25 F 1)
VA R O 1T T P VR P R TR UKL 1Y Zeta FEL 7 P
I ARG 1) fe 2 A SR 40 PAFC 3400 T F A
S ) 4 B R B, T R TR 2R T A LA AR
T Zeta WU 3 —J7 1, ATRE S EPS HAYLH S0 G,

B BOMek-Zealtifi —e— ROHE-EA/SH
-25 35

3.0
25
20 3
i
15 L

Ll
1.0

0.5

Zetatifit/mv

0
BEnT e 3

SR 2R
BT

4 #2/n PAFC RIS Zeta AT 4L
Fig. 4 Zeta potential before and after added

polymeric aluminum-iron

(a) B2

BB A W E LS A E e, EREh AR A
FREL BRI PRI RGN 5L S S 1A ) 4 H s, T
LA UL, L, B EPS R /208 HL(E R
i, 20 & S 3G, Zeta HLAZREAIR.
2.4 HIN PAFC XF i 1 15 ¢ ZLAARZE A6 19 52 1)

i 3 50 O ZR A5 0, R 2 480 R s i PARC
Jei TGl B I, 35 Ve s e B 2 AT 12 d
DEFAEI 10 d. LS5 Schmidike ™ i 5 5%
SE 3 I IS K G E WA BT BNk
SR ER RGO A K BER B IAET mg- L7
N7 ¥ 0 H RSB 23 0 B8 0 26 % F1 35% . 4n A
BPAT IR AR U B D5 98 7™ e 1 R
AN, AESE R TR R 2 AR AL 25 5
R, 23R K I FIARTS IS, $2 5 L5 e b B
BRI

T S R B T OSR]I PAFC X A= 9
LR REA AR RSN R 5 R, 2T, NG
PRk > 2 (8]l FLBR I AR B ., T PET5 U8 EPS R
FFEASTG YRR LLAR , 6 P15 U8 EPS JE R B AEY)
2R, NFTFIE MR DR ; B2 )5 , EPS JoiEfif
NG YRRURLAN , ¥4 U8 Uk 3 K, HLWE i 5L, A )
eI 43 B, R A MR K ok B 2= R SO A F 5
Fe () X 4 75 U 22 {4 285 44 Fn A= 4 22 eV 1 5%
WalEsF, 1) SBR I % H4% N FeCly , #5354 0
16.70, 25, 50 1100 mg-L ™", Fifi %5 $5% 24 & i 14 i
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