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In order to develop of support media for biofilm reactor, physicochemical properties and attachability of
surface of activated carbon, clay mineral, non-clay mineral, and waste mold sand were examined. Measur-
ed physicochemical properties of materials were surface roughness, mean particle size, surface area, hy-
drophobicity, and surface charge. At a tested materials, activated carbon was the best attachable ma-
terial and microorganisms were attached 20.1 x 10’CFU/cm® at surface, compared with diatomaceous
earth which were attached of 9.2 x 10°CFU/cm’. In our research, surface area and hydrophobicity show-
ed more influence than any other factor on attachment of microorganisms.
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Table 1. Surface roughness of support materials

Table 2. Contact angle of support materials

surface . Contac
Items roughness (m) Group Items angle (&) Group
Talc 2.6 Talc 108
Ash 2.9 Ash 111
Perlite 3.4 Activated carbon 115 | A
Clay(duckyou) 3.6 Clay(duckyou)
Kaoline pink 3.7 C gigii&hlteclay : 120
Zeus whiteclay 39 S ] 5
Pyrophylite(china) : €a coa 121
Kaoline white 41 Kaoline 122
Bentonite : Bentonite 123
Toosung energy Zeolite
Sericite . 45 Kaoline white 124 B
Pyrophylite(kyoungjoo) | Diatomaceous earth 125
Shale 4.6 B Sericite
Zeolite 1 Kaoline pink 127
Lime stone 5.1 Perlite 128
Sea coal Pumice
Diatomaceous earth 5.2 Pyrophylite(kyoungjoo) 131
Pumice 5.7 Dolomite 132
Serpentine 5.8 Lime stone
Quartz 6.3 Shale 133 C
Feldspar 6.4 A Serpentine
Kaoline 6.8 Toosung energy 136
. Feldspar
Dolomite 70 Quartz
Apatite Pyrophylite(china) ! 137
Activated carbon 7.1 :
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(Kida et al., 1992).
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Table 3. Mean particle size and surface area of support materials

Ul E A3 gAe) ey B4

Items mean particle size(um) sur(flancze/ga)rea Group
Bentonite 1.18 2.089
Perlite 2.45 1.306
Zeolite 3.09 1.133 A
Activated carbon 3.51 1.108
Ash 4.74 0.716
Pyrophylite(china) 5.19 0.687
Pyrophylite{kyoungjoo) 6.54 0.604
Talc 6.71 0.642
Kaoline white 6.84 0.682
Shale 7.84 0.478
Kaoline pink 7.85 0.561 B
Sericite 7.9 0.572
Sea coal 8.03 0.542
Apatite 8.22 0.615
Zeus whiteclay 8.69 0.464
Quartz 10.00 0.402
Diatomaceous earth 10.51 0.432
Lime stone 10.62 0.438
Kaoline 11.09 0.445
Clay(duckyou) 11.24 0.392 c
Toosung energy 11.67 0.366
Pumice 11.86 0.321
Serpentine 12.16 0.452
Dolomite 19.51 0.217
Feldspar 20.46 0.248
Table 4. Point of zero charge for support materials
Items mean particle size(um) sur{?ncze/garea Group
Bentonite 1.18 2.089
Perlite 2.45 1.306
Zeolite 3.09 1.133 A
Activated carbon 3.51 1.108
Ash 4.74 0.716
Pyrophylite(china) 5.19 0.687
Pyrophylite(kyoungjoo) 6.54 0.604
Talc 6.71 0.642
Kaoline white 6.84 0.682
Shale 7.84 0.478
Kaoline pink 7.85 0.561 B
Sericite 7.9 0.572
Sea coal 8.03 0.542
Apatite 8.22 0.615
Zeus whiteclay 8.69 0.464 ]
Quartz 10.00 0.402
Diatomaceous earth 10.51 0.432
Lime stone 10.62 0.438
Kaoline 11.09 0.445
Clay(duckyou) 11.24 0.392 c
Toosung energy 11.67 0.366
Pumice 11.86 0.321
Serpentine 12.16 0.452
Dolomite 19.51 0.217
Feldspar 20.46 0.248
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Fig. 1. The photographs of SEM of various sup-
port materials.
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Table 5. Classification of support materials and attachment of microorganism

Items KR CR TR | rongiams | Comtact | suiface | charge
Activated carbon 20.1 A A A -
Zeolite 19.9 B B A -
Ash 16.7 C A A -
Bentonite 15.8 B B A -
Talc 15.7 C A B -
Clay(duckyou) 15.3 C A C +
Zeus whiteclay 15.0 C A B neutral
Apatite 14.8 A A B -
Kaoline 14.7 A B C +
Sericite 14.5 B B B neutral
Toosung energy 14.5 B C C -
Sea coal 14.4 B B B
Feldspar 14.4 A C C -
Kaoline white 14.4 C B B +
Kaoline pink 14.3 c B B -
Pyrophylite(kyoungjoo) 14.2 B C B +
Pyrophylite(china) 14.0 C C A neutral
Dolomite 13.7 A C C -
Serpentine 13.0 A C C -
Pumice 12.3 A C C -
Perlite 11.4 C C A neutral
Shale 11.0 B C B -
Quartz 11.0 A C C -
Lime stone 9.9 B C C -
Diatomaceous earth 9.2 B B C -
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