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Approach to Technical Development of High-purity Hydrogen and Oxygen
Generator (HHOG®) towards Arrival of Hydrogen-based Society

RE &7 hREXRE"
Yutaka Ishii Sueki Nakao
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We have advanced the technical development of “HHOG" (High-purity Hydrogen and Oxygen Generator)
while staying focused on the arrival of a hydrogen-based society. As the reduction of hydrogen production
cost is required in its utilization, it is important to develop technologies to reduce its initial cost and
installation area through downsizing as well as technologies to increase its production efficiency. We have
positioned these development items as priority issues, and we are promoting them by participating in national
projects. As one of the achievements, through reviewing system configurations and equipment specifications,
we have found the potential to reduce initial cost by about 30 % and installation area by about 20 %
compared with conventional HHOG (all with base output capacity: 60 Nm®/h) . Also, we have recognized the
potential to increase hydrogen production efficiency by adopting an improved electrolysis module that has
about 10 % lower power consumption than conventional ones.
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Development of Wiped Film Evaporator for Slurry
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Masaru Hosomi  Tetsuya Yamamoto  Masashi Bando
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Wiped film evaporators WIPRENE" and EXEVA" have some excellent characteristics and have been used by
a large number of customers. However, there were some difficult cases in regard to slurry because of wear of
the wipers, adhesion on the evaporating surfaces etc. To respond to customer needs, we tried to develop a new
evaporator with greater function in regard to slurry. As a result, we have found a blade shape that can prevent
adhesion and wear from occurring. Also, we have developed a new evaporator that can be used with slurry
which, like saline solution, does not become highly viscous in the condensation process. Because slurry
shows various different behaviors in the evaporator with the solution, we will continue to store the knowledge
gained from tests for slurry application and improve the evaporator.
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Demonstration Project at MODON Dammam 1st Industrial City of the Kingdom
of Saudi Arabia Wastewater Reclamation Plant
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This paper describes the system configuration and operating results of a newly installed demonstration plant
for wastewater treatment and reclamation in MODON Dammam 1st Industrial City, Saudi Arabia. Industrial
wastewater was treated by using membrane bio-reactor (MBR) and reverse osmosis (RO) in order to
produce desalinated water for industrial reuse. The plant has been operated for more than 8 months since
August of 2017. The reclaimed water quality always meets with the target values of each parameter, which
shows 100 mg/L or less of TDS. Average salt rejection in the system was over 98 %, indicating that most of
the dissolved salts and inorganic molecules were removed. Total energy consumption of the system seems
to be 32 % lower than that of the conventional system of sea water RO desalination combined with
wastewater treatment. The resuts indicate that the proposed system is economically useful for production of
industrial water in the cities.
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Performance Demonstration of Low-Energy Reaction Tank System with
Energy-saving Equipment and NH,-Based Aeration Control

229 AT L

~
BEXE" HEFER" Al B
Mitsushige Shimada  Hirohide Kumada Akira Ishiyama

TSGR IZ BT, /RS v 7 OBINHEE = IMZEED30~60 BREEE D, K6y v
7 OB AT T RLEREE: OB EEHIMICRKE S BT 50 BHOBREN LY v 7 VAT
A%, AT AfER L L CIREIEI X 7 L 2 A% & PABIO TUBE & BUHT I #E 5% PABIO
Mix AL, SHIXTyE=TE o=l BREERHEEZ N /28 Y » 7 2 AT AT,
A5 v 7 OERE ) LR Y v 7 RERRF Y 7 OEBEH ORI Z X ->72b D TH b,

RFTIE, SHEREAM, BLY, A7 A2KOKENIEICO T, B CTOMEREMLIER
EFPR COFFFEBROBEREZHRE T 2, KWEHEE 2 v 7LV KPR EEO B VR EIR) =
BHHTE T O B W IEEEERE, B XY, 7 B THIENC X 2 BEBRAEER I LY, Y AT
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In the sewage treatment facility, the power consumption of the reaction tank accounts for about 30 to 60 % of
the whole facility and saving power used by the reaction tank will greatly contribute to the reduction in
electricity consumption of the facility. The Low-Energy Reaction Tank System consists of membrane
diffusers with low pressure loss called PABIO TUBE, hyperboloid shaped mixers called PABIO Mix and an
aeration control system that uses an ammonia sensor. This system is for the reduction of the aeration energy
consumption of the aerobic tanks and the mixing energy consumption of the anaerobic or anoxic tanks. In this
paper, we report the results of the performance confirmation experiment of the test tank and demonstrative
results in the actual treatment plant for each component technology and the low power of the system overall.
The energy consumption of the reaction tank was reduced due to the high oxygen transfer efficiency of the
diffuser, the high mixing performance of the hyperboloid shaped mixer and the reduction of excess aeration
by the NH,-based aeration control system, and it was calculated that we could reduce energy consumption by
more than 30 %.
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