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Abstract  The removal efficiency of dissolved microcystins( MCs) in lake water by biofilm with four differ-
ent carriers was investigated. The results indicated that approximately three weeks were required for the develop-
ment of biofilm to reach a steady-state. The removal efficiencies of MCs from high to low by the bioreactors with
different carriers were as follows; granule activated carbon carrier > porous sphere carrier > plastic suspended
carrier > ceramics carrier. Under the experimental conditions of water quality and a hydraulic retention time
(HRT) of 5 h, MCs from the influent (21.5 ~47.25 pg/L) could be completely removed with granule activated
carbon carrier and porous sphere carriers, while the removal rates of microcystin-LR and RR were 70% and 88%
by suspension plastic carrier, respectively. When HRT was 2.5 h, the removal rate of microcystin-RR was 2
times higher than that of microcystin-LR by the plastic suspended carriers. The biodegradation rate of MCs was
enhanced with increase of tempreture (from 5 to 20°C ) and dissolve oxygen. The plastic suspended carriers can
be used as appropriate biofilm carrier and will have a good application prospect in the pretreatment of source water.
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Fig. 1 ~Schematic diagram of biofilm incubation device
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during growth of bioflim

) CODy, NH/-N UV, T DO
% ) pH
(mg/L)  (mg/L) (em™') (c) (mg/L)
FARME 19.05 3.77 0.125 26.7 10.03  8.26
B/ME 5.63 0.61 0. 07 15.6 6.48  7.20
EHME S 9.07 2.63 0. 099 22.3 9.19  7.66
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Table 2 Specifications of four different carriers
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Fig.2 Effect of HRT on MCs absorption rate

by four kinds of carriers



ez

2198 ®o% L

o 4R

%6 5

2.3 AMERBRECEYEERBRKAEBRE
(HRT) &4 T3 MCs I EBRER

A ) RSN, 25 R TS Y ) A BR AR 5 HRT % 4)
FHIG o TE— 2 0 [ P AR W I8 s o 2% % MCs 19 25 B
HhfiE HRT {9 4 K i3 m (& 3a,b) . 2§ HRT M
1 hiE K F] 5 h B, 8Rk R 17 BURMAE J00RE 36 4 i AT
P 5 i R AR A £ % L BK AU BEORL AR X MC-LR 1 MC-
RR ({215 R 4 94 T 50% .26% 30% .57% Fil
63% 24% 60% f143% ., 4 HRT 2.5 h i, ik
T 1 2 AL N 22 %85 L BR B SEDRHAE XF MC-LR 1Y 25 B %
I3 9h 92% F1 88% . ¥R TF B X MC-LR Al
MC-RR () 2 % % 4 HRT = 5 h B} A] 3% 70% Fi
88% . UL TE PE R A M £ % FLEK B 3R AR 7E HRT
= 5 h B %F MC-LR #l MC-RR 1) =Bk 8 T
100% , 7K 19 5 MCs ¥k B 354K T HPLC ks th FR,
56 B R AE KK AR

100 (4
e 8or —m— A(RRLERER)
%; —o— B(RRIFHMER )
& 60t
H
& 40t
g

20} Za— C(HIZIERR)

o —v— D( ZHFLERAHIR )
0 2 3 3 s
IR RS T (h)

100 4
80t
S
gﬂ 60F =
H
2 4ol —a— ACHEFHITHR )
9) —eo— B(JRIHER )
= ol —a— C(FRZENEER)

X —v— D( ZHFLEREMHIRL )

1 é 3 4 5
IRIMEEEEa) (h)
3 4 FlRURL B A AR W AR AN TR K 7 455 B T i)
ZAETF X MCs 19 22 B AR
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Fig. 4 Influence of temperature on microcystins removal

rate by biofilm reactor with plastic suspended carrier
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Fig. 5 Influence of dissolve oxygen on microcystins

removal rate by biofilm reactor with

plastic suspended carrier
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