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Effect of Tobermolite, Perlite and Polyurethane Packing Materials on Methanotrophic Activity. Jeong, So-Yeon, Hee-
Young Yoon, Tae Gwan Kim, and Kyung-Suk Cho*. Depariment of Environmental Science and Engineering, Ewha Womans
University, Seoul 120-750, Korea

Biofilters for the removal of methane using tobermolite, perlite and polyurethane as packing materials have been undergoing
recent development. The effects of these packing materials on methane oxidation activity were evaluated in this study. Mixed
methanotrophs (consortia A, B, C and D) from wetland and landfill soils were used as the inoculum sources. The influences of
packing materials, consisting of tobermolite, perlite, and polyurethane, on the methane oxidation rate and methanotrophic bio-
mass, were estimated. When perlite was added into the methanotrophic cultures, the methane oxidation rate was more than
twice that of the control (without packing materials), and the methanotrophic biomass increased more than 10 fold. The ratio of
methanotrophic bacteria to total bacteria under with tobermolite packing material was higher than the control and the other
packing materials, indicating that tobermolite can serve as a specific packing material where dominance of methanotrophs is
desired. Therefore, perlite and tobermolite provide habitats which increase the activity of methanotrophic bacteria, and these
packing materials are promising for use in methane oxidation processes.
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Table 1. Property of packing materials.

Property Tobermolite Perlite Polylljzt]hane
Water holding capacity 109.5 64.6 5700
(wWiw, %)
pH 7.0 6.0 7.0
Bulk density (g/cm?®) 0.276 0.470 0.015
Skeletal density (g/cm?) 2.281 2.084 -

Porosity (viv, %) 721 704 98.8
Surface area (m?/g) 119.1 32.1 76.81
Intrusion volume (ml/g) 1.131 1.083 13.200
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A 242 th&3 Zoh; MgS0,7TH,0 5 gL, CaCly'6H,0
1 gL, KNOs 5 gL', KHPO, 1.36 gL', NayHPO,
12H,0 3.585 g'Li!, CuSO.5H.0 0.75 gL', Trace element
solution(FeSO,7H,0 200 mgL;!, ZnSO4 7H,0 10 mgL,
MnCly4H,0 3 mgL!, HsBOs 30 mgL?, CoCly6H,0
20 mg' L, CaCly2H,0 1 mgL?, NiCly6H,O 2 mgL,
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¢tolR 7] 93] quantitative real time polymerase chain
reaction (QRT-PCR)Z =33} W e4ISAN#E FFH L
#4354t DNA &3 RT-PCRE +33517] fl8 &
Xﬂ"ﬂ 0.9% NaCl &9 Rujn|= 103H7} HEE 7 & 2
S HYE oo AldE F43 &, Nucleospin®Soil
(Macherey-Nagel) KitS A3 DNA‘; ZZ3)9Th. &3
DNAE template2 3}9 pmoA-specific primer A189f(5'-
GGNGACTGGGACTTCTGG-3)2} mb661r(5'-CCGGMGCA-
ACGTCYTTACC-3)S o] &3o] WjEbatal2e AZ5H%
th11]. % g2 ot 16S rRNA $AA S ZZ3HE 340f
(5-TCCTACGGGAGGCAGCAG-3"Y2} 805r(5'-GACTAC-
HVGGGTATCTAATCC-3) primerS AHS-3to] HeFshelct
e o A -‘H?‘fﬁ et 2 2R qRT
PCRE 43515} 95°C°ﬂ/\1 35 59l pre-denaturation
95°Coll A 15% denaturation, 55°C°ﬂ 4] 30% annealing,
72°Col| A} 302 extension T4& 40 cycles HHE3t & 82°C
oA 30% <t final extensionS 33}t & Ao A9
gRT-PCR ZAL2 95°CollA] 3& 52 pre-denaturation &
95°Col| Al 15% denaturation, 50°Co]A] 30% annealing,
72°Col| A} 302 extension T3S 40 cycles HHE3F & 82°C
o A 30% ¢t final extensions 48 3}-FTh.

A HeASE =S A4S fEA o)
—E—BH &=+ FID (Flame Ionization Detector)
A A ZotE 13 9 (Agilent 6850N, Santa
Clara, US)Z O'GP‘,’&E} BX 24L& Supelcowax column
(30 mx0.32 mmx0.25 pm, Supelco Inc., Bellefonte,
US)S Azt al, 28 2= 100°C, FYH 2% 230°C, &
£7] &&= 230°ColA st 8] (gas- tlght
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9 U5 84 o BREES SYet
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Fig. 1. Time profile of methane concentration in the
consortium A culture supplemented with different packing
materials (the first experiment).
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Fig. 2. Comparison of methane oxidation rates at different
packing materials.

(A) and (C), methane-oxidizing consortia originating from wetland
soil; and (B) and (D), methane-oxidizing consortia from landfill
cover soil.

urethane 2.t} 34 0|49 &2 & BoF1 Qo). 8+
D YA perliteS H7F2 o 33.3+0.41 mmol L1d*e] 7}
E HHASEEE YEH 1o, tobermoliteo] H]sf 2uj
ol £ § Rt TH Co =¥+ D= BAE
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=7t S71stTh o]gF 2ol ¥l T/ E¥d BT perlite
W7k zAolH WA 29 o4 F7eiA,
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ABEAY 1.5-28) A= F718 T 13 Y polyurethane 3
7he WSS RS A A7l 2A 7] ofskA] ekt Bt
Blgjol AL wi7iA =4 perlite FEFol Tt Aol ot
249 perlite7} B EY #2 3L AT ¢+ vt 4
B h3]. BESHY WA 7oA GAl= g
3t 58S AN = F8F 9T gk A o] =
AHANOEAN 2%, Y&, pH, & 52 & FFS 1|
A 3 o4, 14].

HERALSIA| 9] HehAEEE AR F SRl pmoA AR}
£ gle & 3t gRT-PCRE $33to] metilsiNZ 5
Z745to Fig. 30 AA st S+t A9 ZF FAE pmoA
4 A} copy numbers perlite?} polyurethaneol| A Z+z+
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A= polyurethaneo| A Z+zF 1.5 x 109+ 1.2 x 109, 3.6 x
10"+ 1.5x 108 Yet 71 B2 8 elstgla, 1 oS
© 2 perliteof| A &o] JEE T &+ D= polyurethane
I} perlite®| A gene copy number7} Z+ZF 1.8 x 107 £2.7x
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Fig. 3. Comparison of methanotrophic population densities at
different packing materials.

(A) and (C), methane-oxidizing consortia originating from wetland
soil; and (B) and (D), methane-oxidizing consortia from landfill
cover soil.
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Fig. 4. Comparison of bacteria population densities at
different packing materials.

(A) and (C), methane-oxidizing consortia originating from wetland
soil; and (B) and (D), methane-oxidizing consortia from landfill
cover soil.
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Fig. 5. Comparison of methanotrophic proportions (to total
bacteria) at different packing materials.

(A) and (C), methane-oxidizing consortia originating from wetland
soil; and (B) and (D), methane-oxidizing consortia from landfill
cover soil.

N BzFA o8 X A vo| A SHA| o 529 mehAESE
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