SICORP #& 1T#EE (FH

BRI B [E R IL R IE 7 1 77 A (SICORP)
EIG CONCERT-Japan 3L [FIAfF2E

T et

RS

1. WFgEaE4 - T2 T 2 v 7 IEAMEIC X 2 Fiet aTRE 72 K B AEH A )
2. WHFEHIE - 2020 4 4 H ~2023 43 A

- KOYUNCU 3§i#)

3. ERBINBITEEA -
H A T — A
K4 ek BiE Wt FE 1
rIERERE ST HEH = MRS LT | WFZEHTES
PR A D
EEYARA) FE o 2 e HERT HEKE | ~A 7877
K REIEH e AF v 7 &l
T Ty N & FHERSE KR¥Ep | AR £
SEIR b e TR ZER [OFSETN S
WFFEHI R T D 22 EFEE £ 34
FFHF— L
K4 BNk BINE] WEgEs 4R
Mg FRE Ceyda Zeynep Chief TUBITAK Marmara FEfER S L OY
KOYUNCU Researcher | Research Center ) PR 2L
F7=5 Domenico Group Slovak Academy of | FM: (FEAIm
R E PANGALLO Leader Sciences M) ZEAM
WFFEHI M T D 2SNk gEE £ 24

4. EBRILRBFE OB

WEL - ALFHRE O EWE T Xy ZEAEIC LY | TR EME S D FAKLERK
ZRALEL L, Fifer9 720k BRIA 2 BRI R L8 iiic sy T,
BT S T FKRLEK S T CHERBICHEAMM S, &6 BRI S 2K
RN TW D, WS, ERLGREm#mEOM, (v 7 1) TIT2XF v 7 Dify
AR RS FH L 2o TV D, FARLBIGIE, HYWE O s o #El 25 - T
WEHDOD, EFLO LD RERWEOETEZLEGZR LT L T,

ZOXIREFNG, AIETIE, BARLEINOIIZET — A L 5 EBRERIC LD . &
Fhn, mIREOY T I v ZBIC XD LER., Bkt TR O m L 2 RE T 5,
FTARTON= M —OHEMGEITMTEHTHY . M afiiitT I v 7 ORI, HAM
DY T2y I EOER « ALBAEREREM, A n X TN EERBRAEY L, EEET S
ZLIZ X OB ZERR R LV . BRI b HERIIS AT TR S D K DR &
720 FFD FKABK O @ EEALBE S /I REIC 72 0 . BET 2 U A7 DIKBICHEMTE 20
LEZLND,

5. FEFRILFRIMFFEO R
5-1 [EFRILFMIIEDOFAMBCR B L O FERNA

MLafiit 7 2 v 7 ROBSE - G, AR T I v 7 BEE W2 S 0Es - 4L
PVEREREAN, A m S 7RISR A Y L. 28BS, E7oi30ERE LT HE
L7z, ZOfER, T I v 7IEOFEKMER LOFHEOBEAICKET 5 & & bic, #ifio
KIEER., FHCHIRRA~E T I v VBB T 0 228 AT 52 812K, ~A7u/F /)7
T AT 7 ROFEHIMNER /TR OFH 2 N RANIZINHI T & 5 2 L 3RS STz,



SICORP #& T#EE (FH « KOYUNCU #H)

5-2 [EERILEMFEIC X DTSR

AR LM OMFTET — M X DEESEEEIC LY BFMG, @REOET I v 7RICL S
TAALERIK O i FE AVER % FEHLT B 72 8 O FEEEMF SR DS FE IR D> OSBRI AT S, hob
IOWRT — 2%, BT I vV EORLE L | HRTE% OO YR LR R & - BRI ER
Wk DB E I HED T, FEERIC FALEK 2 72 AR FERIT A RO TET — L7031
Bllc, ¥~A 77T AF v 7 RHEAMMER - ElaFOEBEIRIZELS, ZHD FKE
BT DBREOVEM T, AT OMEF — L2 X0 Fl s,

5-3  [EHBRILFEMFIEAR DO R & A% ORE

AREBEILRIFIE TR, BT 2 v V7 IROBEEIZRB O TRERH W B30T & BRI T 2.,
VIV OB K BIEO Al O a—T7 ¢ 7 HERBR G S, RO A oL
T FFITEUBIEA~DISRIEAS % O BN IR SN D, REBEEFEFEO BEEX, £
Fn, FEIREOY T I v VB LD RER, FFi07e T/AKULBRK O & AR A K84 5 Z
LTHY ., T, FiferTREARBIRE BEE (SDGs) D= —/L 6, 11, 12 IZEHMKT 2 HDTH
%, AREBSILFENFIEIZIV Tl S iz AREEOKIE, KEFEMmILX, AART—2OETF
Mg oEEObL0L, EEREOPAEICLI YV EHINZLOTHY . HEFEAMOERIC
Bk L7,



SICORP #& T#EE (FH « KOYUNCU #H)

Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : [Sustainable water reclamation based on ceramic membrane filtration |
2. Research period : April, 2020 ~ March, 2023
3. Main participants :
Japan-side
Name Title Affiliation Role in the
research
project
Pl Norihide Nakada | Associate | Kanagawa University | Project
Professor organizer
Co-PI Shuhei Tanaka Associate | Kyoto University Measurement
Professor of microplastic
Co-PI Haruka Takeuchi | Assistant | Kyoto University Evaluation and
Professor operation of
membrane
filtration test
Total number of participants throughout the research period: 3
Partner-side
Name Title Affiliation Role in the
research
project
Pl Ceyda Zeynep Chief TUBITAK Marmara | Membrane
KOYUNCU Researcher | Research Center production and
physical
evaluation
Co-PI Domenico Group Slovak Academy of | Toxicity
PANGALLO Leader Sciences (antibiotic
resistance)
Total number of participants throughout the research period: 3

4. Summary of the international joint research

The goal of this project was to reclaim and treat treated sewage water from a stable
supply in urban areas using ceramic membrane filtration with high physical and chemical
strength, and to achieve sustainable water reclamation and reuse. This international
collaboration between Japanese and European research teams studied on a stable and
sustainable advanced treatment of treated sewage water using long-life, high-strength
ceramic membranes. All partners' fields of expertise were complementary, with the Turkish
side in charge of ceramic membrane development, the Japanese side in charge of ceramic
membrane operation and treatment performance evaluation, and the Slovak side in charge
of toxicity testing. As a result, it was confirmed that the permeability and pore size of the
ceramic membranes were successfully improved and that the introduction of the ceramic
membrane treatment process into the urban water cycle, especially the wastewater system,
can effectively control the release of micro/nano plastics and antibiotic resistant
bacteria/genes. The results of this comprehensive research exhibited that the advanced
treatment of treated wastewater by using ceramic membranes can be used as raw water for
water reclamation in urban areas, both directly and indirectly, and will contribute to reducing
potential risks.
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5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

International collaboration between Japanese and European research teams involved
synergistic and complementary basic research to realize advanced treatment of treated
water using long-life, high-strength ceramic membranes. The Turkish research team
focused on the preparation of ceramic membranes and the examination of their
physicochemical properties before and after use using electron microscopy. The Japanese
research team was responsible for filtration experiments for treated wastewater and
evaluation of removability of some water quality parameters including microplastic and
antibiotic resistant bacteria (ARB) and gene (ARG). The Slovak research team assessed the
need for removal of this microplastic, ARB and ARG in sewage systems.

5-2 Synergistic effects of the joint research

International collaboration between Japanese and European research teams involved
synergistic and complementary basic research to realize advanced treatment of treated
wastewater using long-life, high-strength ceramic membranes. The Turkish research team
focused on the preparation of ceramic membranes and the examination of their
physicochemical properties before and after filtration for the wastewater using electron
microscopy. The Japanese research team was responsible for filtration experiments using
treated wastewater and evaluation of removal property for some water quality parameters
including ARB/ARG and microplastic. The Slovak research team evaluated the need for
removal of these microplastics and drug-resistant bacteria and genes in sewage systems.

5-3 Scientific, industrial or societal impacts/effects of the outputs

In this international joint research, a conventional sintering technology used in the
manufacture of ceramic membranes and sol-gel method for coating the filtration surface of
the membranes. The application of this technology to pore size adjustment of the filtration
surface is expected to be developed in the future. The research team contributed to the
development of young researchers, mainly within the Turkish and Japanese research teams,
in membrane fabrication, evaluation of the fabricated membranes, control of filtration
operation, and water quality assessment. The goal of this international collaboration was to
achieve stable and sustainable advanced treatment of treated wastewater using long-life,
high-strength ceramic membranes, which will contribute to Goals 6, 11, and 12 of the
Sustainable Development Goals (SDGs).
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