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At LB E R 7 v RILT A B v G T vy 7 ESKRO AR L FRoEEEEh i) L, LUF
DHENDERINTND

H—3 [FFim) T, Flory-Huggins O AAER/ST A —%Th 2 y ERR )~ —EFIROBIIFHIE D H2BE
FTHNRGA—R L L TEASNEH, Leibler Ik »>T7 vy 7 4LEAIK (BCP) @I 7 mfisyEi~ & B Sz
ZLEBBAL, LFEEE SISO TEMIRE ST BCPIZRIT A y OBV NZHOWT#H U2 BT, ABFZED
BELHMIZOWTHRARTNA.

o TUSHERG TR L O TESEM A L7 PS-b-PMMA DAL TiX, ERII72 ¢ il Ger) OHEEITHWS Z
LNTE 5 BCP OERARME LT, RIBMEAL 257 vRIT VH TSN 11-V7 = =L F L UiFE
& (DPEFs) &, VB 77 =A4 L EE AR IR EHEHES Z AW TRY 2AF L -block-RY A% 27
VATV (PS-b-PMMA) OERREIT> TS, xR E 72 HREMD PS-b-PMMA (PSM) RIS IS A % fita L 7=
PS-b-PMMA (PSpFM) %, AF L, DPE & LLIZ DPEFs, A X 7 U LA F LV ER W) B 7T =4 B
WX ETWD. EHEMEIE L7 PS-b-PMMA (PSmcFM) 11X, 7 v LT NI 2HT 5 7 0 a2 — L THERMH
&R LTz PS & VAR VR ESERIRICA T 5 PMMA 2467 5 2 & TH WA, £z, PSpFM OEAIZHWZ
DPEFs | i ittt 2 3345 2%, PSpFM 1Z 7 v # LT L v DEEEZ sk & T 5 AE 2R LAV L2 5
ML TS,

B [T o F T o TRISHER % i L 72 PS-b-PMMA DL y HHEE | TIX, yerr O B A FERAEME I
BRI yert IC G2 D EBETRETHZ EHZHME LT, PSM D yeit & PSPFM @ yert & RPAJEIZ L > THEE L,  yer
EHER T HNTA—ZTHHT Y ba B —y a v v Z L E—5y f OEAEREIEIZ DN TH#H LTV 5. PSM
R PSPFM @D ¢ R f DIEITEAENHEMT 5 & —TE L0, alX I L CEBERIZHD Z L 2R LTS, K
ERY v — DR EREOWIEE BB, oS pixt L CHEMBBRICH DK, BCP I @ IRREICH 23 HMEH L LT
WRRNZEEREL TS, 51T, HROBEN UT.THD L LT o=fiTc DFHOEAFE NcZHH L, PSM O
Nc i3 213, PSpFM @ NciZ 200 & 725 & LTV 5. yeir I BCP ODEAEN Ne L W /NS W Z L B —45IC,
BCP DEAEEMN Ne LW REWHHZT Y b B — KB E A, PSM =2 PSpFM D o X0 f D EA FEIRFNEN S
HEEINNZSWIGEICOSASIEMORENBI, EEEOE(LIZME D PSPFM O o X° g DZALEIL PSM D o X°
BOENEID BRELSRDIEEHLNIILTND.

FEIFET 7 v T T B o TEEER %M L 7= PS-b-PMMA D 3N y [BEHEE & BRI & D 2 7 a0 BE~DRE)
TIX, FHEMD pet lZ G2 DWBEETHILEEZHME LT, PSMCFM @ yeft 2 RPATEIZ L > THIEL, aX°
B OBEAFEEFEICOVW T LTV 5. PSM <2 PSpFM & [RIAEIZ, PSMCFM @ o <0 g DIEIZEAFENEINT 5 & —
EERY, alXplost L CEBRBEBICHE Z L E/RL, PSMCFM @ Ne %202 THH L LTWA. 512, PSmcFM
DEAEDOEAICHED a° p ODEALEIL PSPFM R PSM OFN LV b KE NI 20D, 7o F LTV h T4
TAERR A U720, MISHIEAT L 0 & R8BI OIE D D3 et ICH 2 D BN RE NI L EHLMIL TS, £/
PSMCcFM X° PSM @ X 7 m #i i & %, SR OfG G T4 XA R T 5 Th 5 Scherrer 0d A 5B T BAMEE
BEBA IV THET 2L T, PSMDOZ LA P A XL S PSMCFM D F LA A XPINEL 25 2 L &
LTWa, P RREREEHRICESWTEREIT, 7 o#bT IV h o OEENPEED S X OFRAME %
HMEE 50, AR SEEILPSM & PSpFM TIZIEE DL L7228, PSpFM & PSM T LA A XZHEM
ELTEHmLTWD.

BhE R I, SECTEHLNLERERE TS L L b, AiRSUOMESREA SR B % IR 20
HThHDHZ LT, SEIERT Ry 7 HEARVEMERECHREED L Z L TISHERAHGFTESZ
L ERIANTND.
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This dissertation entitled “Synthesis of Block Copolymers with Fluoroalkane-Modified Chemical Junction and
Its Microphase-Separated Behavior” focuses on the Flory-Huggins interaction parameter (y) of block
copolymers (BCPs).

Chapter 1 “General Introduction” outlines the research background and describes the significance and the
purpose of this thesis.

Chapter 2 “Synthesis of the Side Chain and Main Chain Modified PS-b-PMMA” discusses the synthesis of
fluorinated 1,1-diphenylethylene derivatives (DPEFs) and polystyrene-b-poly(methyl methacrylate)s
(PS-b-PMMA). Unmodified PS-b-PMMAs (PSM) and side chain modified PS-b-PMMAs (PSpFM) have been
obtained by the living anionic polymerization of styrene, DPE or DPEFs, and methyl methacrylate. Main chain
modified PS-b-PMMAs (PSmcFM) have been obtained by the condensation of fluorinated PS and
carboxy-modified PMMA.

Chapter 3 “Effective y Estimation of the Side Chain Modified PS-b-PMMA” discusses the effect of N and the
side chain modification on entropic («) and enthalpic () contribution for effective y parameter (yes). The values
of a and g in PSM and PSpFM become close to the reported values for PSM with increasing N, and furthermore,
o is linearly related to . By considering the theory for dilute homopolymer solutions, BCPs can be regarded to
be under a theta condition but cannot be treated as a Gaussian chain. As a result of N dependency, it is found that
et 1S affected by the side chain modification only in the range of lower N.

Chapter 4 “Effective y Estimation of the Main Chain Modified PS-b-PMMA and Its Microphase-Separation
Behavior” discusses the effect of the main chain modification on o and g for yer. The changes in o and S are
larger with PSmcFM, compared to those with PSpFM and PSM. Moreover, comparison of the
microphase-separated structure of PSmcFM and PSM, it is found that the difference in grain size is presumably
caused by the aggregation of fluoroalkane.

Chapter 5 “General Conclusion” summarizes the results in this dissertation and states that fundamental studies
for chemical junction modification with variable BCPs and functional units lead studies for next-generation

materials and applications.
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