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Bfectsd Fe( ) on floc surface properties and bidflocculation of acti-
vated dudge

LIJiwi* WU Xiaoging' ,CHEN Futai' ,ZHU Baoxia® ,GJO Jian' LUAN Zheokun® (1. Sate Key Laboraory of Err
vironmentd Aquatic Chemidry ,Research Center for Boo- Environmental Sciences ,the Chinese Academy of Sdiences Beijing  100085; 2. ICD
of People’ s Liberation Army ,Changping)

Absgtract : The dfectsof Fe( ) on thefloc suface properties and hidflocculation of activated 9 udge were invedigated in sequencing batch re-
actors (BRs) . The results showed that Fe( ) inproved settleahility , but deteriorated the bicflocculation of the dudge. The dementd andy-
dsdf the extracdluar polymeric subsgances (EPS by energy dpersve gpectrometry (EDS) demondrated that Fe( ) had greater dfinity to
EPSthan other cations and this led to ior-exchange in EPSwhich replaced other cationsfromwithin theflocs. Scanning dectronic microsoopic
(SBV)) observations suggesed Fe( ) meke the flocs sreller and more conpact , but the interactions between Fe( ) and EPS, dong with
phogphorus contai ning predipitates, reduced the amount of EPS available for the formetion of large aggregates. Theroledf Fe( ) in bidfloccur
lation of activated dudge is cation bridgng and ag nete theory while charge neutrdization playing an indgrificant part.
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Table 1 The proper of activated dudge in BR reactors under deady dae
FeQ3 . ML, MVSS, MvVsy o1, 21 Fe( )
gL mg/L mg/L MLSS m_ /g
0 1900 * 150 1480 + 120 0.779 110 + 56 1 B|BR
16.7 2650 +130 1730 + 200 0.653 95 + 46
25.0 2870 =100 1800 + 140 0.627 88+23
50.0 3600 + 180 2000 +90 0.555 78+17 MLSS
100.0 3850 + 210 1980 + 220 0.514 70+11 ,
MLVSS
.MLVSS/ML SS 0.779 0.514,
, , VI
1 14
12
, Fe( ) 1o}
N —— 0 mg/L
Y MLSS g 8 —— 16.7 mg/L
= —— 25.0 mg/L
1= 4r —— 50.0 mg/L
2L —— 100.0 mg/L
L Fe( ) 0 1 1 1 1 L
0 5 10 15 20 25 30
YUPERS ] , min
22 Fe( ) SBR
2 Fe( ) BR 1 Fedl3
Fe( )
Fe( ) Fg.1 The curvesd activated dudge itling
’ ! as afunction of FeQ 3 chsage under
v 5 ! deady date
-Murthy"? Fe
, Fe( )
Fed; BR 6. 47 22 mg/L ;
100 mg/L FeQs 19.5 56 mglL ,
Fe( ) .
2.3 Fe( ) zeta
2 SBR
Table 2 The qudity of efluents under gable operating conditions Fe( )
Feds s, , QoD, D, DOC, 2a '
my/L mg/L NTU my/L my/L mg/L zeta )
0 2+15 6.47 66+18 54*6 14.3+0.8 2 BR
16.7 27+12 10.30 60+12 506 14.0+0.8 zeta Fe( )
25.0 36+17 11.90 58%8 51+11 13.3+1.0 > Fe( )
50.0 4+15 13.70 53%7 41+6 12.8+0.7 !
100.0 56+21 19.50 51+10 36+12 12.0+1.3 '
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Table 3 Hementd andyssd EPSd the activated dudge in BRs !
L% ’
EPS1 EPS2 EPS3 EPS4 EPS5 EPS.
Na 8.03 4.52 ND? 4.01 3.15 Fe( ) EPS ,
Mg 13.39  10.07 8.86 5.07 4.21
Al @ @ 2 2 2.10
ND ND ND ND 25 Fe( )
g 3.12 ND? ND? 1.76 ND?
P 27.68  30.10 34.18 27.53 24.21 ¢ 3
s 758 825 11.39  6.40  8.42 Fe( )
a 9.38 4.33 ND? 10.00  11.57 3(a) (b) BR1
K 17.86  14.67  11.39  10.44  10.52
Ca 15.18  15.99  17.72  12.88  11.58 [4]
Fe 6.70 12.07 16.46 20.79  24.21 '
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3 SBR .(a) SBR1,
2000 ;(b) SBR1,5000 ;(c) SBR2,5000 ;(d) SBRS5,
5000

Fig.3 The scanning dectronic microsoopic (SEM) observations of activated
dudge flocsin BRs. (a) BR-1,megnitude 2000; (b) BR-1,magr
nitude 5000; (c) BR-2 ,magnitude 5000; (d) BR-5 ,magnitude 5000
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