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Thesis Summary (approx.2000 Japanese Characters )

AFCiE, THH ABC bV 7 r v 7 IEARICHIT DIAEERICKTE L2 2 7 o B E O S L, LT ORETHE
EENTND.

B S T, Y ey 7 HEAKROI 7 o MOBEEICR T 2 ZRe Ry N EEOREEER LT ey s
HEAKRZFIA LIS AEMEOERICE T 2R3 R E AR U7 BT, AFROERE L B2 R TN 5.

% % [FSPBLOFPS bV 7oy 7 HBEAKROARR] TIX, BT 2 MB~0 BB M 72 A0S LT poly(2,2,2-
trifluoroethyl methacrylate) (PTFEMA)-b-polystyrene (PS)-b-poly(4-vinyl pyridine) (P4VP) (FSP ~V 7 ua v 7 I EAEK)B L O
PTFEMA-b-P4VP-b-PS (FPS kU 7 w1 v 7 SLEHAK) Z f[# 0 HIN-FH25E BB A (Reversible Addition-Fragmentation Chain
Transfer Polymerization : RAFT EA) EIC K > TABR L, IKWHREFH THOTEXN4 T05 13 507y 7 #HENHE S
7-4STIEDOFSP MY 7 ey 7 HEAKRBI NI FIEOFPS N 7y 7 HEARBIEONZZ EE2RLTND. &5,
K70y 7O R X OMBUTSOSRE, SOGKRRE, SEEBER/T / ~—FE (mol/mo)i L OE / ~ —ARBEEHE (viv)
EREIT A LI THIETE L Z L ARLTWVAS.

%=% [FSP NV 7o v 7 LEAKRNIED 2 7 il B RE) TIX, FSP hU 7w ZHEAEKRD I 7 ol BEE~ & 5
2 DU~ DORE 2 IRV EH CHE T2 2 & & ZRon Ry U — 7 iEORRSEROIERE B, FSP U 7y
HFEA K% chloroform (CHCL AR F £ O N,N-dimethylformamide (DMF)I&IE 2> & kM L, #5572 2 7 v il B i >\ T
WEEMNT 21T > T 5. CHCLIARMN R LNTETIE, ZRex vy N —7EiEO—F T % alternative double gyroid 1 i
NI S, T OMBRER N BULELS & i L CTIERTAZ 25N L TWA. DMERIRICE VAL AIETIE, &6
2 7 e AHSY R IE S K S L D R BEIR A PS O AFE S BN K EWEIRA~E V7 R T 52 L EHL ML TV, 2D O
i, EFERY ~—ORBEARKITIT 2 WEERE) D S Dz CHCL 38X DMF & &3 OB APEDE N L -
TEMEMICEICE, 27 o HOBEEE ORI ~D % v A MNEBEOREZ D THOL MM LERETHD.

HIWE [FPS ~ U Va7 EAKRMSIED 2 7 o i) <X, FPS hU 7 a v 7 EARE S =7 L AR CHCL A
W3 L UONDMF I SRS L, 20 2 27 m kA BERE E 12 S WD CREE BT 21T » - i BIC O W TR RTINS, 7 ay 7 RS0
BASIEFICH-SWTC, FSP R U 7 a v Z3EAR T O NR2 0 > 8O 2 7 n B E O RZH 520 L T 5.
027 < @r =037, 023 =¢p=0.33, 0.31 =¢s=0.50 (pr, @p, FBE W @siXZILL I PTFEMA, P4VP I LU PS DIRFE ) D
FARREIPA 12T, BMUERTL X sphere-in-lamella 135 23R S5 DIZKT L C, DMF IR SR L 7= 2 7 v M4 Bt <
1%, SRRy hT— I ED B THL AT VTN v A v MEENER SN Z L2 R LTWS., 2oz &
IZBA LT, DMF IZBIFIMEDOIR N PS 353728 R U 7 a7 LB G RO R ITELE L TV A 701, PSRBT &b
TYNE TN v A 0 FEENFESNIZEERLTWD. £72, HEEOMEED DMF EHE TO/NME X BREELEIEIC X
D, DMF IREMN L ORI IT a7 =V E TN v A a4 FEEOEBIBEOETLH LML TWD.

BhE [BHREAAYR—TAN—ROFER] TiX, FPS MY 7 ay 7 kBREKE LY —LERHWD Z L TEEHRA YR
— T AN =R DR ELT S IR IOV TR TS, BUETHLNLIT VoA F TN T X A B A RGO kK
DEAEILIC, FPS MY T u w7 BEAEK/ILY — LT Ly ROMBZRET 2 ThExRy N — /2 BT 5 5%
AVR—=F AH =R OIEBIZRINL, S HICHFALEN PS 7u v 7 ONFRICE > THIEICEX 2 22 R LTS, &5
12, BEOFPS M) 7oy s HEBE~DLY — LD LY, MFALERORRL 2 BED A VL 2ET HHE LSS5
RIGREDEEHFZERA VY R—F AH—R L OERITED LTS, ZOMILRORLD 2 FEOA VLA AT HEEREA Y R—
TAN—RUATEHLT, PS O TROZNELHLEKLD FPS U 7 vy 7 kBEAKEH WS Z LT, PS RAA VHEKOK
EVHIALORE SOFIFICH I L TV 5.

BARE RIEBLOSHOBE] T, S#ECHELNIHRERIET L L LICABROBEICOVTHRRTVS.
INEETHIC, KL ABC U 7 a vy 7 HEASERBES I 7 iy HEElE~ & 5 2 2REOR B A Lo s L
T, THERLWVCTEEEMRT D EZANKE . Lo TRRIIE L (T%) ORI E L THYRMMER S5 H 0
LR HEND.
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This dissertation, Formation of Microphase-Separated Structures Influenced by Casting Solvent in Newly
Designed ABC Triblock Terpolymers, consists of six chapters.

Chapter 1, “Introduction,” explains the features and challenges of three-dimensional network structures
in microphase-separated structures formed by self-assembled block copolymers and porous materials
using block copolymers. It also describes the significance and purpose of this study.

Chapter 2, “Synthesizing FSP and FPS Triblock Terpolymers,” explains that poly(2,2,2-trifluoroethyl
methacrylate) (PTFEAMA)-b-polystyrene (PS)-b-poly(4-vinyl pyridine) (P4VP) (FSP triblock
terpolymer) and PTFEMA-b-P4VP-b-PS (FPS triblock terpolymer), suitable for the fabrication of porous
nanomaterials, can be precisely synthesized by radical addition-fragmentation chain transfer (RAFT)
polymerization. A total of 45 FSP triblock terpolymers and 11 FPS triblock terpolymers with a wide range
of compositions are successfully synthesized.

Chapter 3, “Microphase-Separated Structures from FSP Triblock Terpolymers,” explains the results of
analyzing microphase-separated structures of the FSP triblock terpolymers prepared from chloroform
(CHCl3) and N,N-dimethylformamide (DMF) solutions. The investigation of the samples prepared from
CHCI; solutions reveals the enlargement of the region exhibiting the alternating double gyroid structure,
one of the three-dimensional structures. In contrast, the investigation of the samples prepared from DMF
solutions reveals the shift of the region of each microphase-separated structure into a higher PS volume
fraction region.

Chapter 4, “Microphase-Separated Structures from FPS Triblock Terpolymers,” explains the results of
analyzing microphase-separated structures of the FPS triblock terpolymers prepared from CHClz and DMF
solutions. The core-shell double gyroid structures are exhibited when prepared from DMF solutions in the
samples exhibiting the sphere-in-lamella structures upon thermal annealing.

Chapter 5, “Fabrication of Nitrogen-Doped Mesoporous Carbons,” explains the results of the fabrication
of nitrogen-doped mesoporous carbons using the FPS triblock terpolymers and resol. Based on the results
of Chapter 4, nitrogen-doped mesoporous carbons forming hollow network structures are successfully
fabricated by adjusting the compositions of the blends of FPS triblock terpolymers and resol. Blending
several FPS triblock terpolymers and resol exhibits nitrogen-doped mesoporous carbons with a variety of
morphologies, including structures with two types of mesopores with different pore diameters.

Chapter 6, “Conclusion and Future Prospects,” summarizes the results of this study and describes future
prospects.
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