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vehicles in 2050 will increase by 4 times compared to that in 2000
and new-generation vehicles (NGV) account for approximately
90% of the total in 2050. So, the expansion of lithium-ion battery
(LiB) demand is highly predictable.

While most of the earlier studies on LiB production focused on
indicators dedicated to environmental and energy issues, resource-
related issues have yet to be thoroughly evaluated. For a
comprehensive evaluation of the LiB production in terms of
resource consumption, the employment of total material
requirement (TMR) is of great interest, because the TMR can
quantify mining activities considering both direct/indirect material

inputs and hidden flows.

This study first estimates the resource consumption for the LiB
production on the basis of TMR. Then, the future resource
consumption related to LiB production for the NGV is predicted.
As the results, the use of Cu has a significant impact on
determining the resource consumption of LiB on the TMR basis,
followed by a ternary positive-electrode material. In the
presentation, some scenario analyses considering secondary use of

LiB will be discussed.
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dramatically changed the global energy landscape. Given the
inevitable expansion of global electricity demand, the well-
grounded national electricity mix must be considered. Energy
trilemma including economy, environment, and energy security
needs to be deeply evaluated since it is a driving force of
determining the electricity mix. While energy security and
economy have been widely assessed from various attributes,
environmental issues for the electricity mix has mainly focused
only on the greenhouse gas (GHG) emissions due to the global
warming issues. However, other factors associated with
environmental issues cannot be simply ignored.This study
focuses on the resource intensity and uses, as its indicator, total
material requirement (TMR) that considers hidden flows.

As such, the purpose of this study is to investigate the resource
intensity in term s of TMR for various electricity mix. First,
specific TMRs (kg-TMR/kWh) for various energy source
including renewable energies have been estimated based on
inventory data, followed by the estimation of overall specific
TMR for in various countries. Then, the relation between the
carbon dioxide (CO2) emission per kWh and the specific TMR
was analyzed. Finally, the chronological transition of the TMR
based on the electricity mix of world countries in 1970- 2015 and
the various future electricity mix in Japan as a case study will be
evaluated.
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K4 Dinh Thi To Uyen
bR | A
WFER T A SER
A A kv Nutrient Removal from Anaerobically Treated Swine Wastewater by
Duckweed in Lab-Scale Stabilization Ponds in Vietnam
R This research aims to demonstrate the applicability of aquatic plant
(200~400 FFE)

duckweed (Lemna minor) to water purification in the household swine
wastewater treatment system. The 10-fold diluted wastewater after
anaerobic treatment was continuously fed to lab-scale stabilization ponds
planted with/without duckweed at a hydraulic retention time of 5 days
under the ambient condition in Hanoi, Vietnam. The chemical oxygen
demand (COD), total nitrogen (T-N), and total phosphorus (T-P)
concentrations in the diluted wastewater were 260-290 mg/L, 24-28
mg/L, and 1.4-1.8 mg/L, respectively. The duckweed drastically
enhanced the first-order removal rates by 1.4, 2.0, and 3.2 times for COD,
T-N, and T-P, respectively. The COD, T-N, T-P removals in the pond with
duckweed (74%, 84%, 84%) were much higher than the pond without
duckweed (71%, 55%, 58%). The duckweed grew with the relative
growth rate of 0.07-0.16 dX. Duckweed can enhance nutrient removal in
stabilization ponds under the warm climate of Vietham. In addition,
harvested biomass of duckweed can be used for nutritious food for fish
and animals, biofuel production, etc. The stabilization ponds planted with
duckweed will be a co-beneficial system for wastewater treatment and

biomass production.
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A NV Field survey of Wastewater Treatment Systems of Batik
Industry at Pekalongan City, Indonesia
B UNESCO classification of Indonesian batik as the

(200~400 FF&

)

cultural heritage in 2009 has significantly increased
the popularity and demand of batik. Correspondingly, a
large amount of wastes, such as dyes, wax, resin, and
silicate with high COD and TSS, are discharged from
this industry. Pekalongan city is one of the biggest
batik production centers in Indonesia. Pekalongan city
government has operated three wastewater treatment
systems for the batik waste. Jenggot village uses a
horizontal subsurface-flow constructed wetland with
zeolite and Heliconia. Kauman village uses an activated
sludge process, while Banyuurip village uses an
anaerobic biological treatment process followed by a
constructed wetland planted with Heliconia, Typha and
Papyrus. The problems are clogging in the constructed
wetland and large fluctuation in quality and quantity
of wastewater by seasonal heavy rains and the
industrial nature. Pretreatment before entering the
constructed wetland, water recirculation and selection
of effective filter media and plants should be
implemented
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