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TERRRE, BEVE SRR TS 5 147 B, 202243 A 3 H.

FA1LF5 A, ~Direct Air Capture(DAC) & & b 7= ~ 52 X 5 COL 4y BRI O BF 72 Bl S B & R, kR it
Pt v 2 —, AT 42,2021 4 4 7 28 B[]

Titik Istirokhatun, Yuging Lin, and Hideto Matsuyama, Engineering of Multifunctional Thin-Film Nanofiltration
Membrane Incorporated AgMOF for High Desalination Performance, Antifouling and Antibacterial Properties, H
R 43R, A T4, 202146 H 4 H-5 A

Ralph Rolly GONZALES, Lei ZHANG, Hideto MATSUYAMA, In situ engineering of an ultrathin

polyamphoteric layer on polyketone-based thin film composite forward osmosis membrane for comprehensive
anti-fouling performance, H A0 4345, AT A >, 202146 H 4 H-5 H

Kecheng Guan, Hideto MATSUYAMA, Chemically converted graphene membrane with ion-exlcusion
nanochannels, H ARJE 5 4345, AT A >, 20214£ 6 H 4 H-5 H

Yuging LIN, Xuesong Yao, Qin Shen, Yuki Kawabata, Tomohisa Yoshioka, and Hideto Matsuyama, Development
of highly-efficient nanofiltration via zwitterionic copolymer incorporation, H ARES25 56 43 -5, 40 T A
202146 H 4 H-5H

U A&, Bra s, R, e e KIESE, Fafd 32, 45 5038, ZIRER, mILFH A, SHAAA, RO KR H
~OFEM D TEMIZ L D234 A7 70 U > Vi, HARBESE 3FS, 474 2,2021 46 H 4
H-5H

e, BEASBEA R LI-FEEBE RN GO T o E=T I - FHIH, & 24 B HAKBRESS Y VR
UL AT A, 202049 H 14 B-15 B [E5EER]

Kecheng GUAN, Yuandong JIA, Hideto MATSUYAMA, Superwetting polyketone membranes for oil/water
separation, b7 L7455 52 [BIRK R4, [l [ R FHE v /X R IA 0 T A Bl 2021 4 9 H 22 H-24
H

Pengfei Zhang, Saeid Rajabzadeh, Hideto Matsuyama, One-step entrapment of amphiphilic copolymer on the
outer surface of PVDF hollow fiber membrane via TIPS process using triple-orifice spinneret, {l.5% T.5% 23 5 52
[FIRKZRR 2, T LRSS v v /XA A T A BRI, 2021429 A 22 H-24 H

Qin Shen, Yuging Lin, Hideto Matsuyama, Development of ultrathin polyamide nanofilm with enhanced inner-
pore interconnectivity via graphene quantum dots-assembly intercalation for high-performance organic solvent
nanofiltration, {b%% T2 % 52 MR &, [ IR TR & v v /S A /A2 T A L Bifig, 202142 9 7 22 H
-24 H

YAO Xuesong, Yuji SASAKI, Takuji SHINTANI, Keizo NAKAGAWA, Hideto MATSUYAMA, Investigation of
the effect of functional groups on FO membrane surface for ammonium selectivity, {5 T.5243 5 52 [RIFkZE K
2, M ILRFH R v SR T A BRIk, 202149 A 22 H-24 A

Titik Istirokhatun, Yuging Lin, Hideto Matsuyama, Multifunctional Thin-Film Nanofiltration Membrane
Incorporated AgMOF for High Desalination Performance, Antifouling and Antibacterial Properties, {b. 5 T.%%%
5 52 [EFKTE R, [ LRSS % v VSR 4 v T A VB, 20214 9 ] 22 H-24 H

L, DREE—RE, fi RS, ah %, IR, R UFE N, DAY T~ —o5r75 LOBIBUK T
INIERZE 7 1 A DEEIRIMEI ME T RE, by TPas 52 MIRkF RS, IR v 32/
AT A B, 2021459 H 22 H-24 H

Song Qianggiang, Yuging Lin, Qin Shen, Takafumi Ueda, Tomohisa Yoshioka, Hideto Matsuyama, In-situ
ultrafine mineralization engineer inter-mediated nano filtration membrane, 1k T 525 5 52 [RIFkZE K%, WL
KRG F v XA AT A B, 2021459 A 22 H-24 H

JCILEERL, Rl 95, AR SEIR, e g5 N, UCST AR EEISEMEA A IR O G DR EE RS 258 12 K IE
TRE AL LR 52 MK RS, WL % v SR A T A B, 2021 42 9 ) 22 H-24 H
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52.

53.
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55.

56.

57.
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60.

61.

62.

63.

64.

65.

HB T, BT LT, HPNER =, e & ARHESE, Fafi 15, s SR, LB N, i 7 v BEFRY 7 2 FEO
VESL & HREERANR A R DB 31T 2 RetEdf i, (b TR 52 Mgk R, LR FEE X v N
AIF T A B, 2021429 H 22 H-24 H

Ralph Rolly GONZALES, Sheng-Yao WANG, Li-Feng FANG, Hideto MATSUYAMA, Surface charge control of
poly(methyl methacrylate-co-dimethyl aminoethyl methacrylate)-based membrane for improved fouling
resistance, b5 T2 5 52 MK RS, [ LIRS % v L /S A4 T A L Bilfie, 2021 48 9 J] 22 H -24
H

=R, e ARBESR, RnfE] 95, B slE], =, /2L N, S A, NHL R 2 FTRE & 2 IEiR %
IR DS HUCE d JOMERERTAM, (b5 T 52 IR SR, MILIRZFEEE X v A4 T A B,
202149 H 22 H-24 H

Y A, Bra s, A =, e x RIES, fAfm 35, & 5LE, ZRER, L A, FRA, BrEtEs 1+
BRI X 2R EBROVMEDNA A7 7 0 U o 7, b5 TR 52 RIAKFERE, MILKRFHE ¥ v
VONAIA T A B, 2021459 A 22 H-24 H

Yuandong Jia, Kecheng Guan, Hideto MATSUYAMA, Nanostructural manipulation of polyphenol coatings for
superwetting membrane surfaces, fil> > 7R A 2021, 4> T A 2, 2021 4 11 A 16 H-17 H

8 TS, IR, SRS, FR RS, MRS, LB AN, B fE BB LIzt ) 2~ —
D IEEBIEED S OPFIRIEREAN, S R A 2021, 4> 5 A+, 20214E 11 A 16 H-17 H

Ralph Rolly GONZALES, Kecheng Guan, Lei Zhang, Yuji Sasaki, Hideto Matsuyama, Modification of aliphatic
polyketone membrane substrates for thin film composite membranes for engineered osmosis, il > AR ™ A
2021, A A »,2021 411 4 16 H-17 H

Kecheng GUAN, Yuandong JIA, Hideto MATSUYAMA, Microstructured coating for superwetting membrane
surfaces, i€ AR w7 A 2021, AT A 2, 2021 - 11 H 16 H-17 H

Titik Istirokhatun, Yuging Lin, Hideto Matsuyama, Surface Silicification on Polyamide Layer of Thin Film
Composite Membrane for Enhancing Antifouling and Separation Property of Nanofiltration, &< > 7R 7 A
2021, &> A, 2021411 A 16 H-17 H

Qin Shen, Yuging Lin, Hideto Matsuyama, Graphene quantum dots (GQD) engineered the polyamide nanofilms
for highly-permeable organic solvent nanofiltration (OSN), i > 7R 7 A 2021, 4> 7 A 2/, 2021 4 11 H
16 H-17 H

Pengfei Zhang, Rajabzadeh SAEID, Hideto MATSUYAMA, Efficient strategy for enhancement of P\VDF hollow
fiber membranes anti-fouling and anti-bacterial properties, 53 > AR 7 A 2021, 4> 7 A >, 2021 4F 11 H
16 H-17 H

Song Qianggiang, Yuging Lin, Hideto Matsuyama, Mechanism Insights into the Role of Support Mineralization
Layer toward Ultrathin Polyamide Nanofilm for Ultrafast Molecular Separation, i< > 78 27 A 2021, 4> 5
A ,20214 11 A 16 H-17 H

R T, B L], )AL =, AT, xRS, MR IR, LB A, 7 v EEFT /) ~—& AW
ARV 7 I RIEOBF CIREFWRIERIDEE ~DOIGH, B VR T L2021, 42T A2, 20214 11 A
16 H-17 H

FALLTS N, 5 KPS T mF g8 o & — D HL Y f A, 2021 4R FE 45 3 [A AT A8 i 43,
KELTEAFERE 202145 11 A 25 B [#454E]

FALLFE N, 5 KPS TP ge & o 2 — 23 1T DI LA IE/BAT, Seimikiii 2 50 2 2 BpTEE S U
— X B EE « BB O B R, AL TR BV R, A T A 2, 20214 11 A 29 B [HAfRaEE]

/INHAEST, s B, Rl U, RN, sESR, RIUFB AN, 7y FEA R v —Da—F 4 728D
BEBEOIERLL I A5y, (b LAt 87 4R, M R4 T A L Bife, 2022 42 3 11 16 H-18 [
Li Jing, Ralph Rolly Gonzales, Hideto Matsuyama, Forward osmosis thin film composite membrane surface

modification using tris(2-aminoethyl)amine for enhanced ammonium recovery, 1b5% L5225 87 443, fhF K
FIF T A B, 2022 4-3 H 16 H-18 H

Pengfei ZHANG, Rajabzadeh SAEID, Hideto MATSUYAMA, Novel method to immobilize zwitterionic
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s
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materials onto PVDF hollow fiber membrane surface, b5 T35 87 4E2, #H5 KREAA VT A B, 2022
£ 3H 16 H-18 H

66. Yuandong Jia, Kecheng Guan, Hideto MATSUYAMA, Construction polyphenol microstructure coatings for oil-
in-water emulsion separation, b7 L7435 87 fE4x, #HF K714 T A L BiféE, 2022 4% 3 H 16 H-18 H

67. Li Zhan, Pengfei Zhang, Kecheng Guan, Tomohisa Yoshioka, Hideto Matsuyama, Water Flux Enhancement of
PVDF Membrane by a Facile Coating Method for Vacuum Membrane Distillation, {b.5 T. 5255 87 4F&=, 47
KFIFH T A Bif, 2022423 H 16 H-18 H

68. Istirokhatun Titik, Lin Yuging, Matsuyama Hideto, High performance polyamide nanofiltration membranes
enabled by Ag-based nanocapsule-regulated interfacial polymerization process, {b.5% T. 225 87 fF, M7 K
FIA T A B, 202243 A 16 H-18 H

69. Shen Qin, Lin Yuging, Matsuyama Hideto, Graphene quantum dots engineered thin-film nanocomposite
membrane for high-performance organic solvent nanofiltration, {b.5% T 52225 87 4E2, M KB4 T A >
PHAé, 202243 H 16 H-18 H

70. Song Qianggiang, Matsuyama Hideto, Zwitterionic copolymer interlayer regulated nanofiltration membrane, 1t
PR 8T, A KA 7 4 B, 2022473 H 16 H-18 H

(3) &E

1. R (), E&M 7o —78MEE (STM, AFM), EREE XY 772V E— 3 o fRetk
MEL 7/ ~T VT ADIbD AT faAa bt — [WTFHLE, & HFHLE, B RERR, ikt (2022).

2. MW —m OrfE), Ao A= X — R, MR BN A A~ 2 D720 DN A Z SRR E O
BAFE & =R VX —FIH, —= A —HhR, 42289 E, pp.197-201, (2021).

3. BSEE (HHEBE) L0 T e LT 4TI — XD H—FaF— e AfFTma ) I—mK
A Doy BEEAN, 5 2 T 4 B TR BEBAN ORISR, 5 2 55 2 B 2.3.1 AHIEAI O HER,
fhrbrgE iR (2022)

AN EE

(1) PEMRERHEE

1 EBITSE (A) TEELMENC X 2KD 4 BFEUEOG © S RRBRWEERD A T =X 5] R
# . RWvE (8,300 T-H)

2. [EERILRMTTEINE A e (EERILRMTZERIEB)) TATEEROFEL « Z > ZVikT) b Y o Lol 2
7Ty b7 x—LETHZEMBE) RF R (3,100 TH)

3. BRERAOMTIE (BAZF) TREMAICER E L7l oy 7 O W e B G B — 206 0 788 A3« RIETE

(1,300 M)

4. FAEATIE (A) TEF A E 5000 =R TTMAGAL T < Z I 1 - B o BESZAARREE O 7 FIEE 2 L
SyE  RPEEE (500 T-H9)

5. JEEWFIE (B) THPERBEICIIT DMMERE N7 X v 7 Bl 72 OHUE FIRE K BE & HsMETE b~
DREE ARFE HHE—E (8,700 TH)

6. JEMEMFTE (B) [ A2 ML~V > b &2 VT2 fe—il 2 5% O 72 7R B SRR R O IEIRAL A
o3RI — (400 TH)

7. JEEEMZE (B) TBRES TOMMERE MBSOV ARE LA 7 T OERE ] o4 IR
—r (300 T-H)

8. JEEERMIZE (C) Tmjiafs&HE D —MILFIEDORIE] 1RF : ZHEPIK (1,300 TH)

9. ML (A) THFAAKLIEE L ORI =1L X —Hiif O 2 B 5 L 72 I R IEIR 3 I 1k D 1K %

fe) & kA (7,350 TH)
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10. BEEkROMESE (H53F) MBS v REH 2 RE T 2B RILE = L X — 267 2 FHIEAIE 5 i

11.

1.

2.

3

1.

o o &~ 0w npoRE

EORIE ] fF - iuHB A (1,629 TH)
FAERgE (B) MM AEY 2 s 22 BlIE T 2081 0 e Es] (1,000 T-H)

(2) HRBUHZDHZ

ANTEA KA 8 &4 HEASEARBED K TH T ORISR CRBR TR A TOEE R A el i g
[FAFZE) AR RuuvE (200 T-H9)

miuF AN 204 (72,302 TH)
HoEE 14F (830 T-H)

(3) RELHAZ, tHFTBIRE

ENZAFFER BIE AR 2 EATIRBLEERE (L — 2 a v NUMIERIREF3E) [ERTEBIHRROA HRER
LB OREREINAIH—7"F % 2 V=0 o Z ) —REOBRICET T 8 & (9,261
TH)

NEDO A—r v a v MNUAERRFE PEEREH RO MERER LAY ORBEEINAIH—7 7 % ¥
V—ng o2 ) —EofIz b T AFE s A (140,161 FH)

NEDO T /L& — « BEEafi i fei8mize 7' 1 7' o TZEEIIEER O 12 DSy BlE % R L2 BEK D>
SDOT =T ENRSBERI O TR | RFE - B ELE] (10,000 TH)

NEDO T /L — « BREDHENSGEMIE 7 v 7T & [RZHEEIRIEER O 72 OB 2RI UKD
DT =T BRI O TERFE | o x KiESR (10,916 T-H)

NEDO T /L& — « BREEHHAMTICEMIE Y 1 7T & THED A - KA A EWE o mEL - FII
BT R - pERFIR (16,600 TH)

(4) REFMEF

K6 ¥ 14 (250 TM)

R —m 11 (250 FM)

ZmHAFR 14 (250 TM)

g5 N 24F (25,756 T-H)

ez Rl 144 (250 F-1)
FHHRREE  FEE 1R (400 T-H)

5. HaFE

(1) 4SEHESFHIREE

O H5aF (HFE)

1.

FAZEDOLT  EIRIRIK & 22 U722y B o Sl 775
RS BN KRBT RS, 14

FAE  RILFBAN, Pare VA, 24

HUFEH : 2021410 H 4 H

HIFEZE 7« RFlfE 2021-163232

FRFEOATF: L ipomy ce sBEERZAMLMAFORES L
MR © ESLRSHE AN R, M 14

R ARIIFH N, RAFIR, 24

HEEH 2021411 4 12 H
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HIFEZ 5 FFFE 2021-184722

FIEOL TR - HER O BIT 1k

RS [N KRB AT RS, 14
FE  LFH A, 54

HIFEH @ 2021 4£9 H 7 H

HiFE% = : PCT/IP2021/032795

FHFEDOLPR : WERO BT 1%

MR [ESLRFHE AR, M 14
FEWE mIIFH A, 54

HREEH 2021429 H 7 H

HiEZE 7=+ PCT/JP2021/032798

FEWFEOLF  RY T I FEAER O ORGE T ik
HBEH © ENLRFEEAMERE, 14

FEWE AL, 44

HFE A 2021429 H 24 H

HiFEF 5 : PCT/JP2021/035113

FAEOLF - /WL O O Rl ik
HIREF - BN RFEANARF R, 14
I RILFE AN, m4as

HEEH : 2021459 H 24 H

HFEE B PCT/IP2021/035114

DL EIRT /34 A DG AHE I RKAEOIMFIEA], KA E SUTa A st S e

BT /NA A S OFEA A7 AT A IRAL DS BN Sz BT A A O flE F ik
R« BN R SHE N K

U mATEE, RIUFF A, BRI, PO

HFEH ;202242 /] 15 H

HE =« PCT/IP2022/005850

st

O #H5aF(BKIL)

1.

PO BRRWINEEZH T DIRIK, £ ORIE kR KO a5 PSRRI
R  ENLRKFEAME RS, vy — 7St

FE LB A, BTG, RE, PERE

BEkH 202144 H 20 H

e FFITES 6871872 &

T OLFR - RPEFE B, = ORLE TR R OKALBE 715
A BN KRB AT RS BEE TR

T IR, BRAHE, R UF AL (AR, BLEPEER
BERH 20219 H 6 H

e - FFRTER 6939742 &

FHDAFF  BRIEFEB L O ORE ST 1E, BRI F R 2 O 5 KL TG 1k

RS - ENLRPE AR RS, FEH TSt
FEUE IBZEE, ILFs AL AR, S
BEkH 2022451 1 18 H

ek E o FFETES 7011137 5

FEA DA« EIAHE & Z A U7 B o G 7 ik
HFEE © ENLRAEAME R, RS2 A v

WHHE RILFBAN, Yar AN, BREMAKR EHE=
BekA 202242 H 17 H

Bk KR 7026344 7
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(2) &

1. 2021 Hot PCCP Article (£ B # 3C) [Microelectrode-based transient amperometry of O, adsorption and
desorption on a SrTiOs photocatalyst excited under water] 2021 4 9 H Kosaka, T.; Ando, T.; Hisatomi, T.;

Nishiyama, H.; Zhou, Y.; Domen, K.; Takahashi, Y.; Onishi, H., (Award). Physical Chemistry Chemical Physics
2021.

2. DHfT A SRR —E
WAL AP T HRAE 52 MK RS
SRIFFET —~ : UCST BURFEISEVEA A AR DAL A S DR 258 K IF 8
ZEEA - rIIERL, ARV, AR RIR, LT A
ZEAEAH 202149 H 24 0

3. EBHPLERA X LR
KWHAEA « ARSI AP T L2021
)H&IF4E 7 — : Efficient strategy for enhancement of PVDF hollow fiber membranes anti-fouling and anti-
bacterial properties
% B4 : Pengfei Zhang Rajabzadeh SAEID, Hideto MATSUYAMA
ZEFEAR 2020411 H 17 A

4. EBEFFERRAE—FEE
KRS« BARPEFES VR Y 7 L 2021
KB TT —~ : 7y REHRT/~—EHOTHBARY 7 I RIEOBR & IRA B IEA 7 BE~D IS
T R, BT LR, IS, RSV, e ARHES, RIS, 1 1LF5 A
ZHEAEHR 20214511 A 17 H

5. Desalination Editors Award: The 3rd Young Researcher Oral Presentation Award
FW A4 : Membrane Desalination 2021 (MEMDES2021)
xS 9E T —~ : Tris(2-aminoethyl) amine-modified thin film composite forward osmosis membranes for
enhanced ammonium concentration and recovery
=B # 4 : Ralph Rolly Gonzales
ZHEAEAB 2021411 A 17 H

6. SN EEZRERE (WEEH)
Fw R4 - PR
TEEL L BN
ZHEAEHAH 20214510 H 21 H
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[ R385 RN PRRERZEERFT )

1. B8
MR # & OENFER (EERPIERRE R R

¥o® FEET EEOERMEE R

#HoO® OEMAA e T v 2 —)
HEHR  mifEsi— (LPER S k55
HEHd  MREIE (LPERS by H5)
By # wmREEXK (LPERs ey 55)
B % kM E (CErERls ey 55

2. MEOBEESFEDHERR

T AGYHE - H AN T REGFFEES M ClE, HIERIRBEALOJRE & 72> T D “EMEIRFOFERLE B L L
T-HERENE CO, WBEEDBAR NS, L ZFH LA T L ) 77 X —0%, SBEShi- CO ZFIH+
D4 ORE, 8 EOVEESBFLERE DI CIEH SN TODHEENEN ZA Y TIROBRG 217> T\ 5,
@ BEHEME COL D BEEDBRYE. @ CO U 74— v 7 7t 2D, @ /BElkkse 2 11 5. L 7= il BI%E
@ FHEGERAEY L — RN E W2 Ti0-ZrO, 6 A Sy B OAFHE & Tl e tEatfli, ® & @ekik4 H
W2 BEREMEIRIA « SMGIR B OB, © FBEREME T AN THEOBAFR D 6 DD T —~<I1ZO\W T, HKifEN 5
S E CTEBRARFE A HERE L T D,

BT —~ O & 4 F L ORFFERRIZLL T O Y,

@ #&REME CO, DRERRDBIFE

CO, ZIBIRATBINT 2 Z E WA RERA A VRS AT 2 7 VlIEORFEZED TV D, EHR v U
— 7 LHABR Y NI DO SN DHARAMEEBESEE A A RIEPICERT 5 2 & T, MR THREN
B, Ao, 80wl EOKREBEDA A Uik EEGHT 5 7/ VIRE R cE 5,

2021 T, A A AP TEREEE TR T om0 F2 1 ODAOXR Yy hU—27 L L, A FRIEE &
WBIFIMEEZ BT 280 T%2 2 2HOX Yy NU—7 LF 2 ERAMEH#EE (interpenetrating polymer network)

B AT 5 2 LIS K D S —

BEA AL P ADBIEL %D COp BRI £ 2000 | [oeeretes mamun

RO & AT > 7o, fERLIA A 7y Z o0 b

. A A AR AT 80 W%T b A9 750 3 o

KIm? ORI = L% — 54T L TH Y | ek T T

91.3 W% A A LR E AT bW A il g 500 f -7

PERERFA 2 10 % 5 5 BRI & (R> = & o b
Tough ion gel with interpenetrating 75 80 85 90 95 100

ZHH 5T Lflo ES f:\ Z® CO, éi@ﬁ};ﬁ polymer network
IL content (Wt%)

(EA A ARG OHRIT O EE B %L : - A ,
. HMERAMBBEERT 2EAEA4 V7 IVED CO, ZBR#AL
HICHIR L, A A IRIRE AR 9L3 W%T 4 gtk s nprm
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1349 1500 barrer ® CO, BRI Z AT 5 Z LA S/NI Lz, — /T, COANBIRMEITEA T 5 A 4 ik
D COUNEfFEIRME L RIZETH Y, /BRI LT2A A F VT 2T TH o7z, BA Lo A A2 7 B iR
TIERFERETH D72, AV a—T 4 70X v A MER EOMEBRRTIEIC X 5 BEREA A4 v 7L
DRIEBHIRFTE D,

@ CO, UIA—ZJ7OCRDEHF

KIVFEEFTRLRBFT 72 EBRAET 2 mIRE CO, 2 mBEEIN L Zha &R E L THMFIMT S CO Y 7+
— IV HRTERL LIS e ADORFEEIT > TS, CO2 U 74— 71E COp & RARN A& RS+
BT E 2 DGR X (CO+Hy) Z1F DML T 5, (LFRVFHEZ B & 20T U2 AR 5 217 5 & i
WP 7 SOGSAE 3 X OERMEICBE T 2R 21T 9 2 & CRRAMBLSE T a2 2 R_ETHZ L 2B L
W5,

2021 AEFELE, IRFBERIC L VRS LI B O FFALIRIZ OV CTRET Lz, ZOURE, BIZR L72(B)
DORRBE N (ANHEREBNZ, ERE LI a— 272X 0 fENRIET 5, 2 E TICFIRBEAE (Temperature
Programmed Oxidation, TPO) THI G Z L7z RFEREIRE A CIZ, BILQIRSEMAZ2Ek 2 ICE 2 5 2 & TiEtE
[ OFLE 231 L, IEPERITE O 72 OISR AT R AR BIESR IO W TH ST Lz,

(A)CH, — C +2H, (B)C +CO,—2CO
I_____________'IIr ________________ s T-=-T-="
NIt FEET
i CH, x co, o/ |
1 T I
—0 e
! ¥ :
1 :' :

1
i 2H, |1 co-o o —> |

! 1
I 1 I
! C-o ¥ 0-0 co !
gty :
miggkis | | mElBs cos . i

S5555EE TonEE (T T: —

' o co !

NifitlE ETOAZ 2D CO, ) T+—S VI RIGIZEITHEE SN D RIGHE

Q@ DREHRIEREZE 5 U AR DBIF
Gy BERR A AR AT 5 2 & CIEMERUCIREHIRE T & 2 3 E M E 1T B E T E 20 1) it D BA %S %
ToTWo, FIAIFKBBRZEET OMELRDM, KIS TOKRO G EEZATOERE AR O HI7F T

X DKL T o E R RS 2 Zr0, on XV,
K EARL N
HIEL T2, S, AVAL

2T Aa— A EARRE L 210, in XA U0
—>THAKMER LY
7o VAR = VAL G W) O 38 JT S
(Meerwein-Ponndorf-Verley & JC .
MPV EIL)NZHBW T, B - H AN
Z NFRANZFEBL S D 3 KIZHH Zr SEMERR (AC)
fili 2 BUK MR Thd 2 42 OFE M Zr BEEESRAEIZE TS Zr BOEFAA—D
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WZHEF L, MiKRPEMBE DB 2 B L T\ o, TV E TICBUKMEZ R IEMER Tk, o X 91z

A7 LIRS N D Z & THKMEREHR T L LRk sh T 5

R T,

Zr N~

o 2021 FFPELT, IEMERTH D Zr D £ <
DHAMEZ AR O~ A 7 m fLNICHET D SR AHEREER (Metal Organic Frameworks,
T AMED RN % 1T > 72, MOF OB FA#IE DZEALIZFE S | RIEHEE OE A AR

MOFs) % fili & L
R BT B T LS

@ EEHREMFL —NRATERE TiOLZr0, BAH R S BB RS FBE I

5 BEVE I I D I oD T b BERRIR AT BRI S &
g U CmvaEiatE A s U, BRI A, A K
O PEICEN D 22 EORIRR o %, ABFFETIE
Z DOEREIEI A V~l~ﬁﬂ4ﬁ%’25§)\?‘5:k&: o
KO A S L. T AFEE - B AH R 2R
AWMSE 2 FIEICBRVMEATHD, AlEFL— T
BfZF & L CIFBUC L CRER S EHEAHY L —
MEEAZ T (Organic Chelating Ligand, OCL) % Fv 7=

(1),

FHEUBLIODLa= Y AOERBT Vaxy N
JFEE LTE L Ta-T v FHAEE LT TiO-
ZrO-OCL B Y N =T 4 7 - BEpl (Y v —7
ME) T5 2 L TTIO-ZIO EATRIFER SN D (

2), FRx e A AOFBERREZTET5&. K 315 10
T K D ITTIO-ZrOx i & bhiie LT, OCL & Blfr S H 7z
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