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/1. Do not release CO,
2. Utilize CO, as a material
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Reference: Valdez-Vazquez and Poggi-Varaldo, 2009 Source: Valdez-Vazquez and Poggi-Varaldo, 2009
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General Materials and Methods

\ 1) Enriched methanogen preparation

5% WAS

Sequential

detected , continue with H, sparging

‘ Confirmation of CH, from CO, ‘

E> Viability test by sparging of H, and CO, to control samples

Hy
ﬁ'
(=]
E> 13C isotope assay; confirmation of **CH, from $*CO,
2 e

sparging with N, until low CH, U

(no carbon source).

Methane assay ‘ \ y Microbial community analysis
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COZ sequestration for methane production

Relative abundance of 3C/'2C in CH,
from the control and inoculum enriched
methanogens sparged with the mixture
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Methane assay
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U Methane drastically increased in vials sparged with H, and CO,.

O Active methanogens in the vials tend to utilize only CO, as a sole source of
substrate.

O 77% methane come from CO, sequestration by methanogens in WAS.
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Organic acids profile
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» 71% of the universe was covered by oceans (US National
Oceanic and Atmospheric Administration).

» Antrophogenic effects cause ocean acidification by dissolved
CO, through carbon cycle.
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General Materials and Methods

Enrlched methanogen , Seawater sampling and £ Repeated batch for
preparation 3 artificial seawater 5 JCH,production from
preparation seawater

[ ] 0w M
ﬁ Artificial seawater Recycle sludge >
(Dana et al., 1967)
Ashiya,
5% WAS 37 ¢ Kitakyushu, Japan 20 d 20 d
Hibikinada, 37°C
( 2 CH, assay with M Confirmation of
u NaHCO, Tsunoshima, (\9‘) '3CH1.3fr0m
= YYamaguchi, Japan NaH"CO,
—
Port Dickson,
PHE, 7, Negeri Sembilan, ( [13cH, |
8,and 9 Malaysia
= 37°C

NaHsco, I
37°C
|Carbonate ion reduction | 4 Seawater Microbial community
characterization 7 ATl

Methane production from carbonate ion sources

Effects of different pH on methane Relative abundance of 3C/12C in CH,
production in 0.05M NaHCO; (15 d) from NaH3COj, (20 d)
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Artificial seawater  0.196 g/L NaH'3*CO;
with NaH3CO,

| HCO 1+ 4H, + H* — (CH/+ 3H,0 We can see the potential of
methane production seawater!




Repeated batch of methane production from

seawater
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Very low methane was detected in control vials (without seawater sources).
Salinity constraint on methanogens were improved in second and third batch in all
seawater sources.

Comparison of methane vield from seawater and

other substrate

Substrate Condition CH, yield
(mL/g VS)

Seawater from Tsunoshima,
YYamaguchi, Japan

Seawater from Hibikinada,
Kitakyushu, Japan

Artificial seawater
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Algal biomass

Co-digestion of chicken
manure and agricultural
waste

Olive mill solid waste

Oil palm frond

Enriched methanogens
from WAS

Sludge from poultry
processing industry

WAS

Anaerobic sludge

Saccharomyces
cerevisiae

Repeated batch 351+7
culture, 37°C
403+ 4
431+34
Batch, 40°C 9.27
Repeated batch 695
culture, 55°C
Batch, 35°C 350
Solid state 514
fermentation,
30°C
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