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Effect of Extracellular Organic Matter on
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Abstract: Effects of extracellular organic matter (EOM) on
algae coagulation removal were investigated with different
types of flocculants. Different flocculants varied in their
effects on coagulation performance and algae removal
efficiencies. EOM could both beneficial and harmful effects on
the coagulation. At the beginning of coagulation, EOM unified
the flocculant, and subsequently reduced the effective dosage
and hindered the charge neutrality of the flocculant. In the
later period of coagulation, EOM could strengthen the
adsorption bridging and entrapping-sweeping functions, and
thus made the floc more close-grained and improved the
settling property. Results show that EOM can aid the coagulant

to remove algae when combining with flocculants. When the
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concentration of EOM fell within 3~5 mg + L!, the effects
of coagulation on algae removal is optimal. In short, the
addition of EOM can decrease the flocculant dosage and
enhance the efficiency of algae removal when it is used
properly. This study provides practical suggestions on the

technical modifications of flocculants in blue algae removal.
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Fig.1 Effect of EOM on algae removal by inorganic flocculant

PRIt EOM i 42 5 o 38 5% Wi AR A o 8 T 6 490 301
EOM {565 PAC 454 . 15 #E TR &8 770 vk /N A #5045
.2 EOM R RS — i W B I - PAC A W Bt 5138 %
VT L0 o R 1 1 L RIS RTINS PAC 45 & 1
EOM # | F 22 55 25 12 B v i I il 4 1 (15 3 28
AR R T 28 52 L [ P 98 S BR R Al T 51 909% LA L=
X5 H Bernhardt 2" (i fF 55 201, B 72 S50 53
i EOM i e 1 A -

BRERES  SR Ak L S AL ER 1) S2 56 25 SR AR AL, X F oK
R EOM A9 3 £ i B 43 51 3RAE 60,40,
60 mg « L1, JF— 20 I RIREE M 8 )5 e 3 1Y
FBGRAR AT IR F] 99% H & 100% . 1 EOM B BRI 1Y
PR P AR IR AR L R A g B R 10 mg -
Lt s Rl B el LLik 3] 60% ,94. 3% ,92%.
(EEE R R BRRI G T 95% » o Hh B BR 40 ok e 8%
B 75.3%.

ZetaBLfr ------ UVasy 0.90
+ PAC 1
. 2 - B 0.18
-35 A R 10.16
< 230 x S bk 10.14
& 25 X 10.12 3
it
= *e 1.
& TR 10.06
10.04
£ 1 0.02
0

0 10 20 30 40 50 60 70 80 90
BonE / (mg L™
a JREW

AT 1) 2 10T FELA B U Vs, B4R F S 5 2L PAC
S5, B L 2a AR XoF T D R VR 45 7R 4% 2 1 i
40 mg « L' B}, B zeta WAL A G I BRI 4R 1
—40.2 mV[EF] - 12.7 mV, EFHREF] 92%. HA
3 Tl TR 468 70 1) 25 SR AHARL, RISV 1Y) Zeta W A7 B 5
=12 mVZAL B KFRFEA IR 90% LA L. [l & 3 TC
B 3 F IR EE R PAC AR &k h A Be s B B T
o 25 R R a2k

i & 2b nl %, B2 B EOM )5 i i FiL 057 490 4 {8 1
=156~ — 17 mV, M bb s i 20 T [ . PAC £ 10
mg « L, FEHA T PARE S — 10~ — 12 mV, #F —
SENE TIREERIL e EOM 454, 22 )5 P38 o v 1k
W 45 AR FH 235 6 500 95 40 L 1 5 T A IR 88 3% 1T F
P UEES T 20 A e R HE R AR T B T
WG A 1 o 28 T 2 44 T 41l R 0% 1 T 28 3 2 Bk ol
2 ..

Zi DANEEERES 25
18 etafLAL UVasy 2010
-1 10.09
E -14R 10.08
=12t 10.07
& -10 10.06 2
-ﬁ -8t 10.05 %
% -6 10.04
N —4f 10.03
-2F 10.02
0r 0.01
2 ;*;Eiggg5555*55555;555:3 .... TR
0 10 20 30 40 50 60 70 80

Bn& / (mgL )
b EOMB KRG HEER

2 EOM Xt EHLBEEFIBRE Zeta EBALR UVas, FI5ZM
Fig.2 Effect of EOM for Zeta and UVa;, on algae removal by inorganic flocculant

UVas, 19725 b 340R1 DOC — 550, JR 3 h PAC,
AR 5 R B L AR B i 2 B (L UV, 19 25 B
5091k 64.37%,51. 35% ,54. 17% , 60. 26% » B 24

UVass R 50% B1 -6 ELERIR 3 O AT T
BRI 1 EOM BB JE B98P U Vs, Z2BR 2K 99%
Loy E—EB T B0 LB EOM oA bk



882 GEFEES RS T

439 %

2.2 EOM X #EE7R o 1 75 BE HE R 5 RO B2 i

ARSI o T FH 58 B2 IR el S A A5 b )
FH T 5e MRS VR T AR S5 I I8V /Y AL Fe i
3 TRBEFR A H rp R B AT L A 4 S 2 R AR
T —5 5 AR BE R AH UL 28 &, B/,
ZBEBREERCR . LI A RN E 3. K] 4 k. Bl s
AREH LR E"; B L UER R “DOC”, B
EOM 75 1k.

—a— JREE - JEEEW
—=—EOMBRE ---EOMBKRE
100 116
90 114
53 fie 2
£ 60 1105
B 50 18 &
& 40 16 ©
4+ 30 o
- 14 &
20 { "“-o\‘_.
10 “~ e —ope——x | 2
* : : : 0
0 0.10 020 030  0.40

HANE / (mg L™

3 EOM i 7= B AR ESR A Z M
Fig.3 Effect of EOM on algae removal by

modified chitosan

457
—40T
> -35
E -30f
25+
d 90t
-15F
-10
_5 F
0 -
5

—= EOMBKE

Zetak,

0 011 0‘.2 013 0‘.4
B / (mg L)
E 4 EOM XU R HER % Zeta BBALHIR M
Fig.4 Effect of EOM for Zeta on algae removal
by modified chitosan

1 3 RN B G S e RO AR 1 1 3
DOC A 28 PR el 7e M 0.2 mg « L7!
i, DOC 2 ¥ iEM 13.3 mg « LV FEZE 5.1 mg
L (HBE A 2R AR B 20% . 4k 523 0 78 A
T, B R BRBEA TR T B 90% A2 4 Z a
T4z, DOC NIEEATS EAAZ , 1l EOM B8 BR J5 1)
B HFEHON 0.05 mg « L1 By et 5e M BR o
AT LATAE] 76. 7%, 4801 0.1 mg « LA B35 3] 5%
- IRTE 85% 254 .

NEE )R RS QIR 4, )RS b S 58
BRI E AT 0.2 mg « L' BRI ALA TF IR
B —40.6 mV FREF] — 14.7 mV, i X6 0 6 92 15

KA IFE _ETHE] 90% LA, 1 EOM % [ 5 A9 35 1)
IS Zeta HL (L T R R — 16.3 mV, g —HE 5L
7 EOM J2& [ 25 5% Ho il Joc o o 355 40 i )8 v 12k 52
e BRI 2Rk
2.3 AREIKRE EOM X328 B r 2200
Fi & ODggo = 0.05,0.15,0.25,0. 35 PUFfk 35 11

R HAT 25 TR BE ) B VR B8 S5 50 . 75 5478 ¥ . EOM ik
FERBRE N SLIR 45 R 25 5, g 45 R an &l 5.

100

90 -

80
70+

60 —e—PAC
501 s mimtH

40 o 4k

30 F —— S ik

20 —— TR
10} —— FHIBSFPAM

0

EBE /%

0.05 0.10 0.15 0.20 0.25 0.30 0.35
ODssgo

E5 ARERE EOM X3RRI 2m

Fig.5 Influence of EOM concentration on coagulation
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