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EFFECTS OF ACCUMULATION OF PARTICULATE ORGANICS ON
BIOFILM PHYSICAL PROPERTIES IN ANAEROBIC FLUIDIZED BED REACTORS

HRAEXR> - REAFH - kABFBE~>
Nobuo ARAKI*, Hideki HARADA**, Kiyoshi MOMONOI**

ABSTRACT; Effect of particulate organic loading on performance of anaerobic fluidized bed reactor
was investigated during a start-up period. Experiments were conducted by in parallel operating two
laboratory-scale reactors with an identical size fed with a synthetic wastewater containing two different
strengths of cellulose: 25% and 50% of the influent COD (referred to as 25%-run and 50%-run).

Organic loadings were 1ncreased stepwise throughout 140 days from 0.5 to 10 g- TL.d in the 25%-
run, and from 0.5 to 5 g 1L.dlin the 50%-run. The influent celiulose strength caused a distinctive
difference in the behaviors of cellulose retainment and degradation in the reactors. At the low strength
(as for 25%-run) cellulose particles tended to be captured by attachment onto biofilm surfaces and then
they were slowly but eventually degraded. On the other hand at the high strength (as for 50%-run)
cellulose was more subject to being entrapped into inter-lattice voids between bioparticles one another,
rather than attached onto biofilms themselves. A subsequent extrusion of cellulose particles entrapped
in bed voids from the reactor was associated with a sharp decline in bed expansion within the initial 20
days. Cellulose accumulation in biofilms in the early stage of the 25%-run accounted for 16% of
MLVSS, while in the last stage of the 50%-run it attained 36% of MLVSS. Cellulose accumulation
affected significantly biofilm density, rather than biofilm thickness. The biofilm density decreased with
an increase in cellulose content of biofilm. Bioparticles located at the upper portion of reactor had
tendency to have larger thickness as well as higher cellulose content.
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Fig.1 Schematics of fluidized bed reactor

Table 1 Influent Compositions for The 25%-
Run and The 50%-Run.

Composition  mg-r! Composition mgT!
25%-Run -- Mineral Solution --
Cellulose 500 MgC}-6H,0 333
Sucrose 800 MnSQ-4H
( . 0 15.0
soSkimmed Milk 700 FeC}Zq : 5.0
‘0-Kun :
Cellulose 1000 CusS0,5H,0 5.0
Sucrose 530 CaCh2H,0  36.8
Skimmed Milk 470 N250;-7H,0 107.0
-- Nutrients -- CoChL-6H,0 1.2
NH,C} 172 NayMoQ-2H,0 1.0
K,HPO, 36
NaHCQ;, 1500
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Fig.2 Time cource of loading rates, methane recovery, soluble COD removal
and total COD removal for the 25%-Run and the 50%-Run.
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Fig.7 Photographs of bioparticles for the 25%-Run at 56 days after start-up (a) and for the 50%-Run
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