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G 3L Study on Nanotemplating Materials using Diblock Copolymers with Polar Functional Groups” IR E e ZHTHV 7 1 v
7 HRERREMNT T T V— PABHCET 2078 LEL, EXTENNTEY, DTO S5 ErLMEIhTnD.

% 1 = General Introduction’ [#if) TiE, AMFEOEREZMBIL, MEOERL BRIZ OV TERTND.

%5 2 T Synthesis of poly(3-hydroxystyrene)-based organic-inorganic block copolymer” 7RV (3-t kr¥ T 2F L) #E5HTHH
Rk 7 oy 7 WEASRO G T, SIS EEEAE R L, B ORI X0 EEEBR 10-nm LN O JE IR E O TR
AR YT Ry JIRERIROEE BN E LT, BENRT A —2 =3 Tkt L 2 OGHIEORF 21T > T\ D, U7
0y 7 WEEGEREMRT D @0 I, MEEREEZE L, MOWERE ST A —2—%7TRY 3-8 Fre¥XF L) (P3HS)
LIRVEIRE NG A—Z —% R TR Y PAF L vadd (PDMS) £3ERL, V7T =4V EBIZL2EMET>TVS.
W EOR CRGENTIRERT F Tt Fu T =1 (THP) EZ Rl LTHEALL3-E FRFVAF LT/ v —nFy
AFNv v b )Xt oBESEk, BRI THP EE2R< 2L T, AMO7ny ZILEAEERD Z LI L TV D.
E BT, BAIRRTINT €/ ~—OBEZMETH 2 LT, KT ESBEIN/NE L, EBCES S TES 1,600 725 13,000 FEE
DOHRIES &K T vy 7 KEAKT, BERSTEHIES AR THL I L EZHLNIL TS, ZIUTK Y, BRE T
A—Z — BB ORI A B T2 7 1 v 7 LEGEORGHES 277 L BRI G EORMEL A R L T 5.

%5 3 & “Characterization of microphase separated structure and estimation of y of P3HS-5-PDMS” [P3HS-5-PDMS O X 7 v fl 5y Bfef# ik
DMt & 37 A—Z —OH ] TiE, H2ETHOLNIZT vy 7 LBEGENE CHMRIZ LV IEKT 2 < 7 a0 EiEE D E
IR E MR D720, /I X BEEL (SAXS) HIE & ZAE T BMEE (TEM) BUERIC L DT 21T > CW\D. &6,
L7 vy 7 EEGROMGHEEZ TN D 72 OICEMN AT EUEIC K D 4 T A =2 —DRMEIT> TS, ZOFRR, 7'n
v 7 BIORFE R FARRE DT 7y 7 LEEKRIZT X THEEETER L, 51858 2,900 O 1 v 7 3EFEEGRIT 7.4 nm O JE Bk s
ERRT D2 EEPLNITLTVD. 61T, PIHS RO DHRBISREZE(LSEL LT, Y U I—MEe =741 —F7
A TG EORIERBIAFTRETH D Z EZHOMNC LTINS, /37 A—F —% & L7 E, P3HS-b-PDMS 1% 0.39 OfE &
7Y, RYVAF L ERIPAFA VRS L nb 5T my 7 LEEK PS-H-PDMS 23753 0.09 (150°C) & bz L Ttk
BHRELZ AT 2 PBHS 7 1y 7 A EDOMSHEMEIZKE S HFE L TWD 2 EZALNIIL TN D

% 4 F“The utilization of amphiphilic block copolymers possessing polar functional groups as template for transferring nanostructure into
n-conjugated materials 7 [ EEER A2 H T 2 MBI T v v 7 IHEAEKEZ T/ 707 b— BN AW n 85 R &50 T478H
T, T/ EORIECIZ RN A S Tlheh o lo n R\ AT THLRY FA T = UHMEHIR L, 7 ey 7 LESEOA D
RIS, T ey 7 RESERSFLEE AW EBIEREORFEZITo WD, R FA 7z a7y 7 LESKOR G D
BATARE S E 27201, 7 r oy 7 LEAERPICE ENDMEFRREOHIHE RN Y F4 7 = ORISR OREEE K#Ek L, Bk
FERNA < IR 22 0 FRIFAERIC L VBRI 5 BCbZ V5 2 & T, 27 ufinMiE RN B S 2 BREk O fEE
IZOWTHILNILTWD. ZORREIS, 7r PRI REEE AT 2R A X7 Y VEIEELT vy 7 IEE K LA
RV ZF L7 ) a— LV EeBT R FAT7 = 2 AT 28RS ) A —ENERTEDL 2L E2H LML TY
L. =K, 7 b MOBHEERECHLE) VoAV KA T ST r y VEREAKREH L L THWEISAITE, w7 gk
DEREENTER SN DRER E 720, BREAOHBE O Y 7B IR e X 7 e BB E O RICEE CHHZ L AR LT
5. B, Ty KBEAEOBAKET a7 L LTEALEZRIA Y T Lo E2dY Uaffd s Licky, 7 vatdsmiEh
KDL AMEEDRIHNARETH D Z EZH LN LTINS,

% 5 #“General Conclusion” 15 ] Ti, FETEHELNIZBREBLZIZOVTHIET S L L bIL, SHROBEEZBRTND.
INEET LI, A EEka AT 270 vy ZHRESEDT /7o 7L — MEHZET 2018 L LT, THERBWNC
THEERBRT 2L ZABKRE V. Lo TRMIUIE L (%) ORI E LTHoRMMERH LD LRBOHND.

% - FSCE B, T3 2000 52 & 5630 300 §F 4 1 BT DT 500, b LIS 800 554 1 R LT 2E 0y,
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In this thesis, my research focuses on the block copolymers possessing polar functional groups as the
nanotemplate materials. In chapter 1, “General introduction” outlines this research background and
describes the significance and purpose of this thesis.

In chapter 2, “Synthesis of poly(3-hydroxystyrene) based organic-inorganic block copolymer”, a high-y
block copolymer, poly(3-hydroxystyrene)-block-polydimethylsiloxane (P3HS-5-PDMS) is designed based
on the relation between the solubility parameter and y parameter. The introduction of polar functional
group on phenyl groups contributes to increasing the solubility parameters between blocks. The block
copolymer is synthesized via sequential anionic polymerization of 2-tetrahydropyranyl-protected
3-hydroxystyrene and as the first monomer to avoid the degradation of PDMS chain during the
deprotection of THP with a catalytic amount of acid.

In chapter 3, “Characterization of microphase-separated structure and estimation of y parameter of
P3HS-b-PDMS”, bulk characteristics of the block copolymers are investigated. Small angle X-ray
scattering measurement revealed that when the molecular weight of the block copolymer with symmetric
composition is 2,900 and lamellar structure of 7.4 nm-periodicity is formed. Estimation of y parameter is
estimated with a random phase approximation method indicating the y parameter is 0.39 which is quite
high value comparing with that of 0.09 for polystyrene-block-polydimethylsiloxane. These results indicate
that the simple introduction of hydroxyl group contributes to enhancing the strength of segregation of this
block copolymer.

In chapter 4, “The utilization of amphiphilic block copolymers possessing polar functional groups as a
template for transferring nanostructure into m-conjugated materials”, BCPs possessing a carboxyl group are
used as a template to create well-ordered nanostructure in a m-conjugated polythiophene film. The key to
inducing the well-ordered nanostructure is to select appropriate functional groups on the polythiophene that
can effectively interact with the BCP template for cooperative assembly. Well-ordered nanostructures are
successfully induced into polythiophene composite films through cooperative self-assembly of the
poly(1,4-isoprene)-block-poly(methacrylic acid) template and a polythiophene derivative functionalized
with a hydrophilic and aprotic triethylene glycol (TEG) chain. The fabrication of porous films is
demonstrated using the selective decomposition of the PI domain after the matrix is stabilized using a
crosslinking resol without damaging matrix structures.
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