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"AERO-IMPACT", Moving Bed Biofilm Reactor System
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Moving bed biofilm reactor system
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This paper introduces “AERO-IMPACT”, Moving Bed
Biofilm Reactor (MBBR) system. MBBR is an effective
wastewater treatment process utilizing sponge biofilm
carriers. It requires small footprint because of high
loading treatment, and less operation since it does not
need sludge recycle. Due to these advantages, MBBR
has attracted attention as alternative technology to
conventional activated sludge process.

Laboratory test using synthetic wastewater illustrated
its stable wastewater treatment performance at high
volumetric BOD load exceeding 2.5kgBOD/(m?3-d).
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Comparison of MBBR with conventional activated sludge, as volume of tanks and their footprint
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Efficient Quality Management for Tap Water by SMAFLO-PLUS (Model SMF-P01)
@/ fEr
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Recently, tap water has consumed less in Japan,
because of depopulation and changes of life cycle. As
a result, the retention time in water supply pipes has
been longer and the concentration of residual chlorine

Bo
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has been reduced.

Conventional countermeasure for this sanitation
problem, additional chlorine injection in the middle
point of the pipes, can’t be responded enough. So,
water supply utilities have dealt with the problem
to drain water at the end of the pipes in patrol and
checking. Under these situation, SMAFLO-PLUS
(SMF-P01) has been released. This product can be
managed to automatically drain water safely in the
end of the pipes, and reduced workforces and the
amount of drained water, and also strengthened water

treatment management.
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Energy Recovery Technology from Anaerobic Treated Wastewater
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Energy recovery technology from anaerobic treated wastewater
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SrbEh, Hbehs, bWk L T BMEMOWEHE

Biomass power generation uses biomass fuel, this
means it's carbon neutral system. Our main products,
such as a circulating fluidized bed (CFB) boiler, and
a wastewater treatment equipment "BIOIMPACT" by
Sumitomo Heavy Industries Environment, are used by
many power generating companies and industries. Our
continuous efforts toward a zero-carbon society in 2050
has been expected.

We have explored further technological development
for wastewater treatment, aiming to provide products
that support a sustainable society. Although anaerobic
wastewater teatment is energy-saving technology,
additional treatment is required to remove odor material
such as hydrogen sulfide contained in anaerobic treated
wastewater. In this article, the power generation from
the wastewater was demonstrated. Hydrogen sulfide
dissolved in transferred electrons to the electrode as a
mediator. Also, our system improved mass transport in
the anode by separating electrode and microorganisms,
allowing the power generation to be controlled the flow
volume. This technology has the potential to create
value as a new energy resource for anaerobic treated
water that has been consuming energy for disposal.
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New process of anaerobic wastewater treatment
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Power output vs. flow rate to cell
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Preliminary Attempt to Synthesize Liquefied Hydrocarbons from Syngas Containing Carbon Dioxide
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Chain propagation mechanism of FT reaction
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It has been reported that contribution of global
warming regarding CO2, CH4, N20, and (hydro)
fluorocarbons was 76.7 %, 14.3%, 7.9%, and 1.1 %,
respectively. Thus, CO2z is one of the noticeable
molecular for greenhouse effect. Recently, converting
chemical products to raw materials, such as
methanation of CO2 to produce town gas, synthesis
of liquefied hydrocarbons utilizing CO2 as a carbon
source, and so on, have been investigated from
the viewpoint of carbon recycling. Particularly, FT
synthesis is one of hopeful techniques to yield liquefied
hydrocarbons from CO2 and Hz. In this work, we
wish to report that catalytic behavior for FT reaction
in the presence of CO2 on silica supported cobalt
catalyst using continuous flow fixed bed reactor under
atmospheric pressure.
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Continuous flow fixed bed reactor for FT reaction
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Distribution of light hydrocarbons after FT reaction using gas
mixture of syngas and Ar on Co/SiO; catalyst at 230°C
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Chromatogram of liquefied hydrocarbons obtained by feeding gas
mixture of syngas and CO; onto Co/SiO; catalyst
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ENE (STP) TH 5.
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Distribution of light hydrocarbons after FT reaction using gas
mixture of syngas and CO3 on Co/SiO; catalyst at 230°C
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Selectivity of butene as a function of CO conversion in FT
reaction on virgin and CO3 dosed Co/SiO3 catalyst
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Oxidation state of Co species and characteristic of FT reaction
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Development of Thermochemical Heat Storage Technology Using Calcium Oxide
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Experimental apparatus of thermochemical heat storage system

RxBRHSERICHT BEFEIRILX—PEIXR
WX —HROBABAN—IRE LT, ERFMOICHD
HEFEIIhTWD, ERRMO—DTH 2{LEEHIE, T
INVX—BE EBREE)PECEBH A XABLTIAX B
DETHENH5, BT, ZOZEEHROLEHLT
HBMEHIV S ™) L (CaO) DAKFARE KRS % AL 7=Ca0/
HORIEZZFHICER L, ERABEOREZIT> 1o
T/, EEHREHICHVTHEEICKE CEbH 3 #3zHiEEE
ERBEIRICHEEDMI A EEE £ > TV B H, HESTE
L& Zhs DBIfETIREE T 2 BHMRICETEET IV
ZHFEL . ChICKUBBEPEETH - 7-bFEE
ORIGRRED FRIFTREE & W, RAIERBREERB IS &
B EBRROEVICK ZHEEANDEE L BRI C =
BZEBEME-T. KETIE, CaO/HORILEZHDE
IR E ERMREEEET VORI OVWTRAT 3,

1 FZAHZ

PEEH G %O MR LR LA 2 2 CRmIcHA S Z &
THARBULZSEERE A2, HABUFIZ20504F £ TIZ [
LR (COz) DY 2 FHBE X 1 b § 2Bk FH S (=R v
Za— bW EEBETEIEAEEMALE, ThEEKT S
IEFAERELT R L X — DA E NIRRT 5 Z & T{bh
B OWE ZHIRT 5 Z EAEETH S, L LKBEEES
RJASIFEEITZ DR S REN L BEVNKEETH D, R

Thermal energy storage (TES) can help to reduce
energy consumption and enhance shares of
renewable energy to achieve decarbonized society.
Thermochemical heat storage (TCS) technology has
relatively high energy density among TES technologies
making the system smaller and low-cost. TCS based
on CaO/H20 which involves hydration/dehydration
reaction of calcium oxide has been experimentally
investigated in lab-scale to verify heat storage/release
operation. To improve performance of TCS system,
both heat exchange and solid-gas reaction are critical
factors. Numerical analysis model that integrates
those factors has been developed to simulate behavior
of TCS materials during the reaction which is difficult
to measure in actual tests. This report introduces lab-
scale demonstration results of TCS based on CaO/
H20 and numerical analysis model of TCS reaction.
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Characteristics of major heat storage materials
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1
= Operating principle of CaO/H,0 thermochemical heat storage

TWAZ e, KBERBERENTFEELBZ R0 LS
Hld2ZLlc kD ATRI AL —ICK2ENEH/HTTL
FI LV HEFBAI TS, TS LML TE, 7%
&AM THREIE M L, LT AR
HT2ZeheEhs, 2017 ME THEX TV BEINT
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Equilibrium relationships between temperature and
vapor pressure on hydration reaction

Schematic diagram of demonstration equipment
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Result of heat release experiment
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Model and conditions for reaction analysis of heat storage material
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