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Capability of pulse cycle corridor anaerobic reactor treating composted algae water
PRI . 2012-09-27 f 5 6% 2012-12-14
TP SC OB T DAL 0 ) A B A S AR A

Wi 3¢ e 4 ir) sanaerobic digestion kinetics enzyme activity composted algae water volumetric loading

4T H Sk G T ARSI (20092X07101-011) , YT 3545 A HURMIIS H  (TH2010206)

% A

KW L A AR PR, pEst 210096, 2 shil T b A, Ahb 224051
ey L A AU SR, s 210096

RN L AR AR PR, s 210096

VERIE L 4 R AU SR, s 210096

1 2 i I H 36
43R kK 18
SO

N SEPUIRHA S I EE R BRI A AR B, E S0 2 DR 4 S s —— Mk O P S DR S0 S 723 ALk BRI N3 0T B (0 2 S JLIB AT o ASIRTT Y5 /K KRBT S x5 e b o
VYRR TR SR R MR I K E (MLVSS) h20 gL, KA T4 (COD) Fiik]iE2000mglL, /KJyfsEiitE (HRT) 45d, i(30~35 C)RALKMH T,
WFAES0 AP DA B I E BIMI R e 1247, CODERRAILFIO0N AT, A N008LAL - d); 243E/kCODZFRF 4735 kg/(m3 « )i, fifEsedl %4k izqr, CODZ
A LIREAEBO%A AT, PAFRAEL2LAL « d), R R M aspiabdi AT RE I B, IR P SR (TMC-LR, EMC-LR) LR A90%LL 1, At iz A7 1) S i ds R4
VG J FHE R TP B AL ) e K EL R R B il %< 0 1.253 mgl(mg = d), PRI O 11770 moll, e, ™ A R A4 0.256 mLimg; AL 8L BUAR e e AT SN0k 175 e LA™ HY
J\BERGE N, AT LARBRAT RS, RN S DUILER (. TTC-Je Sl i R i By F A0 PATDO B8 o BT S DU O P S PR B S 23 RE 6 A1 2t A PRI 8 I
BRI AT — 52 (R 2

LA

Asatypical high organic concentration wastewater, composted al gae water from the Taihu Lake could be treated with anaerobic biological treatment technology for clean ene
biogas. During this process, Cyanobacteria are easy to float and crust in the reactor, thus affecting the efficiency of the gas production and reducing the processing effect of the
reactor. Therefore, the design of an efficient anaerobic reactor suitable to the characteristics of cyanobacteriawas the main task of the study.We designed a new type of anaerobi:
reactor, the pulse cycle corridor anaerobic reactor, and considered the performance of processing composted algae water from the Taihu Lake. Simultaneously, sequencing batch
experiments on the methanation dynamics of the enriched granular sludge through the stable operation of the reactor was adopted to provide theoretical support on further promc
of treating cyanobacteria. Main contents and results were as follows:With an inocul ated aerobic activated sludge from municipal sewage treatment plant, the reactor started up at
chemical oxygen demand (COD) concentration of 2000 mg/L, hydraulic retention time (HRT) of 5 d and temperature of (30-35)°C for 30 d; the pulse cycle corridor anaerobic reactor
achieved a stable state. The COD removal efficiency was above 60%, and biogas productivities of unit volume was 0.08 L/(L+d) at thislevel. When volumetric loading rate increas
stage by stage from 0.8 kg/(m3ed) to 3.5 kg/(m3ed), the reactor could perform steadily with a COD removal efficiency as high as 80%. Meanwhile, biogas productivities of unit volu
was 1.2 L/(L+d). The reactor had some advantages of quick start-up speed, tending to forming the particul ate the sludge and enduring pulse load by shortening the pulse time,
increasing the number of cycle of cyanobacteriain the reactor, extending the flowing time of cyanobacteriain the reactor channel, overcoming the phenomenon of cyanobacteria
floating, and raising the probability of contact between the cyanobacteria and the sludge. The removal rate of microcystins (TMC-LR, EMC-LR) was over 90%, which indicated thi
reactor had a good removal effect on microcystins of the composted cyanobacteria. The main reason for microcystins removal was the effective intercept of cyanobacteriaby ala
number of cultivated anaerobic granular sludge and the enrichment of numerous indigenous bacteria in the reactor. The methanation kinetics of composted al gae water substrated
the granular sludge from the pulse cycle corridor anaerobic reactor was investigated. The maximum specific degradation rate, half saturation constant, and yield coefficient were 1.
mg/(mged), 11 770 mg/L, and 0.256 mL /mg, respectively. Observed by a scanning electron microscope (SEM), the granular sludge was found in the stabilization stage with couple
growing micro-organisms, including methanosarcina, filamentous bacteria, and rod-shaped bacteria. Proteinase, coenzyme F420 and TTC-dehydrogenase activity of granular slud
from pulse cycle corridor anaerobic reactor had been in high level during the duration of the experiment.Results indicated that the pulse cycle corridor anaerobic reactor could
effectively deal with the algae-laden water from the Taihu Lake. It provided important value for the biogas fermentation of algae.
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