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ABSTRACT

Microstructural examinations were performed on the anaerobic biofilm from reactor filled with PE support media.
Optical microscope, SEM and fluorescent microscope were used for qualitative and morphological studies on the
attached microorganism under anaerobic condition. Microorganisms were attached in crevices where protection from
shear forces or surfaces where easy to contact with support media surface. A hypothesis for biofilm accumulation
occurs on a surface such as polymer support media is presented schematically: 1st step; cell-support media
attachment, 2nd step; cell-support media attachment and cell-cell attachment, 3rd step; attached biofilmifrom

neighboring crevices joins together and growing, 4th

step; mature and irregular biofilm was formed. In'SEM

photographs, shape and structures of biofilm were observed, but microorganism species and methanogens were not
identified. A large number of methanogenic bacteria were identified on the surface of PE substratum by fluorescence
under 480 nm of radiation and it was estimated that methanogenic bacteria was related to initial attachment of

bacteria under anaerobic condition.
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Fig. 1. Anaerobic reactor for batch attachment.
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Fig. 2. Optical micrographs of attached microorganism on the surface of PE support media.
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Fig. 4. Characteristic progression of biofilm accumulation with
time (Shaded areas represent biofilm attachment on the
PE support media).
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Fig. 5. SEM photographs of microorganism attached on the surface of PE support media.
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Table 1. Summary of previously reported data on the levels of F420 present in various mesophilic methanogenic bacteria and

their potential specific methanogenic activities,

. F420 content
Bacterium

(umol F420/g cell)

Specific Potential
Methanogenic Activity Methanogenic Activity

Hydrogen-Utilizing Methanogens

Methanobacterium formicium 1.2

Methanobacterium bryantii 1.4~2.4

Methanobrevibacter ruminantium 0.04

Methanobrevibacter arboriphilus ‘ 1.8 .

Methanogenium marisnigri 07 .

Methanospirillum hungatei 1.9
Formate-Utilizing Methanogen

Methanobacterium formicicum 3.0~3.6
Acetate-Utilizing Methanogens

Methanosarcina acetivorans 0.027

Methanothrix soehngenii 0.33

(umol CHu/g dry cell - min) (umol CHy/pmol F420:- min)

350~550 290~460
300 125~214
600 335
260 135
8000~14000 40~80
200 7400
25 75
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Fig. 6. Optical and fluorescent micrographs of suspended anaerobic sludge.

(a) Optical micrograph

(b) Fluorescent micrograph

(c) Mixed image

Fig. 7. Optical and fluorescent micrographs of anaerobic bacteria attached on PE support media.
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