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Abstract

Reduced one-carbon (C;) compounds, such as methane, methanol, and
formaldehyde, are ubiquitous in nature. C;-microorganisms, which can utilize
C,-compounds as their sole source of carbon and energy, also appear to be ubiquitous
in nature. C,-microorganisms are responsible for carbon circulation of two major
greenhouse gases, methane and CO,, called “methane cycle”. Recently, much attention
has been paid to methane and methanol as the alternative carbon sources to replace
coal and petroleum. In addition to CO,, reduced C;-compounds can be fixed through
symbiotic interactions between C;-microorganisms and plants. Effective utilization of
C,-compounds emitted from plants by plant-associated C;-microorganisms will enable
us to reduce emission of greenhouse gas, to increase biomass, and to produce useful
compounds. In this paper, we describe our recent studies on the physiology and
ecology of C,;-microorganisms on the plant surface and their application in order to
elucidate the mechanism of symbiotic interactions between C,-microorganisms and
plants and to develop the energy-saving carbon fixation system.
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Fig. 2 Energy-saving carbon fixation
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Sewage Treatment System Based on Low Carbon and Resources Circulation Technologies
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Abstract

Methane Fermentation has attracted attention as one of measures against global warming. However, in
order to spread it, the technology innovation that enables to improve the digestive efficiency from 50-60%
to 90% and to reduce the volume of fermenting tank to one third-one fifth is needed. If the digestive
efficiency is improved to 90%, sewage treatment plants become plants that don’t heavily emit but reduce
the green house gas, and that collect large amount of energy resource (methane), nitrogen fertilizer
(ammonium sulfate) and phosphate fertilizer (MAP) from sewage sludge. Water extraction system methane
fermentation advanced from original methane fermentation system achieves this technology innovation.

Key words: Innovative sewerage, High-efficient methane fermentation, Resources circulation, Greenhouse gas
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Fig.1 Continuous methane fermentation for the
dewatered sewage sludge.
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Table 1 Relationship between greenhouse gas and
digestive efficiency
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ABURBETRET | A0.404t AQ0. 807t
% CH, Bl &

HALIBRBEERNIC#E S 0.671t 0.122t
NO B4R

HALTERREEENC S 0. 141t 0. 052t
B EER R

Xl 0. 408t A0, 663t

Table 12 F/KIHIE 1 t(DS))>HFAT BIRE I T A
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Recycle of Valuable Metals Learning from Concentration Mechanism in Nature

Kotaro YONEZU, Takushi YOKOYAMA and Koichiro WATANABE

% Department of Earth Resources Engineering, Faculty of Engineering, Kyushu University

3 Department of Chemistry, Faculty of Sciences, Kyushu University

Abstract

In order to recover valuable metals from various kinds of wastes, it is necessary
to concentrate and separate them. For this purpose, concentration mechanism in nature,
such as concentration of platinum group metals in marine ferromanganese nodule or
crust, can be a good model for the development of environmental-friendly recycle
system. The coprecipitation behaviors of gold or platinum by manganese(Il) or
iron(I1T) hydroxides and chemical state of precious metals after coprecipitation are
investigated. Both manganese(II) and iron(III) hydroxide can be good scavengers for
gold and platinum. In particular, gold(IIl) ions are effectively coprecipitated and
reduced to metallic gold with manganese hydroxide. Platinum(IV) ions are also
coprecipitated with manganese hydroxide, but not present as metallic state. In addition,
the coprecipitated gold can be dissolved with dilute HCI, while the coprecipitated
platinum are still incorporated into manganese phase after immersion into dilute HCI.
Therefore, gold and platinum can be selectively separated from each other due to the
difference in coprecipitation mechanism and change in chemical state of gold and
platinum.

Key words: Recycle, Gold, Platinum, Concentration, Natural system, Ferromanganese
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Fig.1 Concentration factor in ferromanganese nodule or

crust normalized by concentration in seawater’.
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9, initial Pt concentration 5, 50, and 100 mg dm]
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Fig. 4 XPS spectra of Mn 2p region for (a) gold containing
coprecipitates. Initial Mn concentration: 0.005 mol dm>.
Initial Au concentration: 100 mg dm™. Reaction time: 24 h.;
(b) MnO, supplied from Chuo Denki Kogyo Co., Ltd.; (c)
precipitated Mn(OH), at pH9
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Fig. 7 XPS spectra of Pt 4f region for platinum containing
coprecipitates. Initial Fe concentration: 0.005 mol dm™. Initial

Pt concentration: 100 mg dm™. Reaction time: 24 hours.
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Abstract

The objective of this study was to apply Rutherford Backscattering Spectrometry (RBS) to obtain
information on physico-chemical properties of RO/NF membranes including the concentration of charged
chemical groups in the active layers, with the goal of elucidating the mechanisms underlying the difference

in H3AsOj; rejection between commercial polyamide RO/NF membranes.

The relationship between

physico-chemical properties of RO/NF membranes and H;AsOs/water transport parameters was assessed to
find key water/H;AsO; transport phenomena controlling H;AsO; rejection. Experimental observations
were then used to provide recommendations for physico-chemical properties of polyamide active layers that
would result in high water permeability and H;AsO; rejection.

Key words: RO/NF Membranes, Partition, Diffusion, Cross-linking Degree, Active Layer Heterogeneity
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Fig.1 Chemical structure of fully aromatic polyamide active
layers. Carboxyl groups in polyamide active layers are
formed as a result of the hydrolysis of acryl chloride groups
that did not react with amide groups during the interfacial
polymerization.
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Table 1 Elemental compositions, average thickness, surface roughness, -COOH concentration, the partition-diffusive water
permeability (420), and the H;AsO; permeation coefficient (B,;) of polyamide layers

Elemental composition (%) “ Thickness -COOH conc. AH20 Bas
C N (6] Cl Avg. (nm) SD (nm) (mol/L) (m/MPa-d) (m/d)

TFC-S 743 113 13.1 1.3 45 41 0.64 +0.05 1.9 1.5
ESPA3 725 126 138 1.1 101 62 0.57 £ 0.03 1.4 0.19
NF90 74.5 13 12.5 0 106 53 0.22+0.01 1.4 0.19
ES10 7.1 131 137 2.1 81 48 0.52 +0.03 1.1 0.26
ESNAI-LF 755 109 13.6 0 86 50 0.48 +0.01 0.95 0.28
ESPAB 748 125 127 0 117 55 0.26 = 0.02 0.81 0.051
SWCs 735 123 129 14 83 53 0.31+0.01 0.69 0.14
TFC-HR 71.8 115 152 15 95 47 0.35+0.03 0.68 0.13

% C/H = 0.67 (value for fully aromatic polyamide) was assumed during RBS spectra analysis to determine elemental composition,
average thickness and surface roughness of active layers. The values shown in this table were calculated with excluding hydrogen.
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Fig.4 Correlation between the average crosslinking degree
of entire polyamide active layers (expressed by Ag"
concentration) and water/H;AsO; transport parameters.
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Fig.5 Physico-chemical properties of active layers controlling
water/H;AsO; permeability.
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Application of Rolling Mill to Recycle Raw Materials

Takashi KAWANO

Hibikinada Factry, Seishin Enterprise CO.,LTD

Abstract

Rolling mill is machine that mill raw materials with high pressure. It’s a useful machine of milling fiber
particularly, for example bamboo, straw, form polyurethane. Powder that milled by rolling mill used for

recycle.

Key words : Roll, Separate, Mill, Press, Fiber
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Ecological Multi Cross-Grinding of Soft Material by Bevel Impactor

Kanehiro SUGIYAMA

2SUGIYAMA HEAVY INDUSTRIAL CO.,LTD. Chairman of the Board

Abstract

Bevel Impactor is a kind of impact mill. However, it has a structure and function that
makes a complement to the defects of all the conventional - type fine grinding machines.
Differing significantly from the conventional impact grinding method where material particle
suspending in the casing is struck by the rotary blade, Bevel Impactor causes the material
particle to under go consolidation accumulation by centrifugal forces that act at right angle
mutually then strike this material particle by the rotors that rotate at ultra-high speed.
Therefore grinding work density is several hundred times higher than the conventional

method.

Key words: Ultra-high speed impact mill, Multi Cross-Grinding, Fiber material fine grinding
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Table 1 Examples of metal fine powder production by

bevel impactor
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Fig.1 Appearance of bevel impactor
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Fig.2 Structure of bevel impactor
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Table 2 Particle size and required energy by MCG method
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Fig.3  MCG crush by bevel impactor
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