[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbuooogobboobbuooogoubooboooo

Development of Silsesquioxane-containing Oligomers for Nanostructure
Engineering

OoOoOoooOod
OoOoOoooOod

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 961901,

Conferred date:2014/9/25,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(FE7RR)

Doctoral Program
2A =
i LB F

THESIS SUMMARY

HIY HEgE AL (R sy Mt

Department of ﬁ%%ﬁ%#ﬁﬁﬁ EE';IjZ E") Doctor of ( I$ )
Academic Degree Requested

RERA _— FHER (B) = R4

Student’s Name Academic Advisor(main)

fEHE |\ -

Academic Advisor(sub)

#EE (F13 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )
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% 1 % [Introduction] [#S] TiX. @O FOB CMBLIS &R Y ~—FfH ORI 72 45 fif

PrEZFIA L. B 2MMEE L2 B S &2 8 ki) V77 7 0 e o Tl L T
W5, ZOHT, N ~—HEOREHEC O 2P EIER 21T 9 758 8 ARk b,
BL A IR . 38 KL OBFEHTI R B 41 5 BERFFIEICOW TR L, AFFETE]RY BT 5 v
EAXFXY U EEHT D H MBS ) T —OMEEREHERHZ OV TR R T S,
% 2 % [Double-Decker Silsesquioxane (DDSQ)-containing Oligomers: Syntheses and Self-
assembled Structures] [# 7 VT v B =R N RAXFFH o EFALY) d~—: AL B CH
WALHEE] Tk, FTAT v b=l L Ax A4 5P (DDSQ) OWMAMIHD 4 HOE
R U VEIZ, RZT AT 253 5KV AFLy PS), RKV=FLo sy a—u
(PEG), KU 3 KROAT T UNEEFTLGEBET AT /VLEY (CI8-3A) Z2XThZht
Fas U fbick W EA LAY 2~ — (DDSQ-PS. DDSQ-PEG. DDSQ-C18-3A) % &k
L. 7L 7 BB DR /3 BEREE 2 DU O A B BLEE . B K OVINMA - IR X B E 7
i L Vi~ Tu%, DDSQ-PEG & DDSQ-C18-3A TOLMHNEEN Z V. D 5 H DDSQ-
CI8-3A IZB W T XV M TR AR FIREE DT SN D Z L LN L TV D,

% 3 ¥ [Alkylated Cage Silsesquioxane Forming a Long-Range Straight Ordered Hierarchical
Lamellar Nanostructure] [E#RIER FERERR AU BRI EIR T / ME 2 BT 2 7 v (b2
B AXRAFH ] Tk, DDSQ LV b &l CHLAMEO @ S B Sh L 0hZR vt
ZxAF Y (POSS) WY L. 5 2 B THCMMBILEEZRICAZNITIEM L7z C18-3A
L OMABEDLETELN S B O A ) 2~— (POSS-C18-3A) ZAm L., BWIMEHE. A
CHRRR LRSI DWW THIR T D, POSS-C18-3A DAHERF IR 12 FE D\ 7o BVLEL 2 i U2 AT
9 Z L2k, 255F 0 POSS AL LIESE MR 5.3 nm OERRED @O RS D PR
SNTWNDHZEEZHLMNILTWD,

% 4 % [ Alkylated Cage Silsesquioxanes: A comprehensive Study of Thermal Properties and Self-
assembled Structures] [ 7 /VF AL TH L L A XA BWHE L B Sl EEEIC
B3 2 WENIFE] Tk, 23 = CTAR L7z POSS-CI8-3A OFER L LT, HlIcESDR
BRHT RV, BROEBRABORR D AT T VA A LT 5 HHO POSS G4
Va~v—%AaR L., RIS & B CHBAEREE IS DWW TI~, BULEZ X 541 b
DR, BLOMEFHAMRICKETEEZHOLNILTND, ~FUAVELEALLAY I
~— (POSS-C6-3A) 23, AETH LTz 5 FEOFHE RO T CHRADEHHE L7225 3.4 nm
DBRWEENRTREND Z EEZH BN L, o, TAFAEMNEL 22 BN D722 <
ROFEHEFERPENBYT L2, BLXOEALO 2 KFICTK Y EHRMEEICHIE T
5 Z & &ilam LT D,

% 5 #TIX, [General Conclusion| [#8#5] Tix, AHFEEOREZBIET L L bic, 5%
DREBIZONTIHRTN D,

INEETDHIC, KRIv A ARV 54 Y I~ —0 3 CMfkbic X0 Bk S
AT/ EEZFIHT 2 E MY Y77 7 AMEI 2B LR CTHY, T¥ Ekb
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MEXHZLOEROLND,
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In this thesis, my research focuses on the synthesis, characterization and the self-assembly behaviors of
silsesquioxane-containing giant molecules targeting for sub-10 nm fabricating materials.

In chapter 2, polystyrene, poly(ethylene glycol), C18-3A were incorporated into a new type of silsesquioxane,
namely, DDSQ. However, the lack of highly ordered peaks in the SAXS result suggest there is no well-defined
periodic structure exists. However, hierarchical lamellar structure with sublayers could be easily observed from
TEM images of alkylated DDSQs.

In chapter 3, POSS-C18-3A was synthesized and its self-assembled structure was investigated. It was found that
the intermolecular interaction of long alkyl chains of POSS-C18-3A could be manipulated to form a long-range
straight ordered lamellar structure with a periodicity of ~ 5 nm. Moreover, the formation of a long-range straight
structure with sharp interfacial boundaries, which is difficult to achieve with diblock copolymers, is importance to
developing applications of self-assembled nanostructures.

In chapter 4, mono-substituted polyhedral oligomeric silsesquioxanes (POSSs) with aliphatic chains were
synthesized and self-assembled structures were investigated. The effects of the alkyl chains length and branching
on the thermally self-assembling behaviors of these POSSs were examined. Long-range straight ordered lamellar
structure with sharp boundaries could be formed in the samples of alkylated cage silsesquioxanes. Furthermore,
this research demonstrates an approach to precisely control the feature size at nanometer scale by carefully tuning
alkyl chain length and branching number.

In summary, a set of silsesquioxane-containing giant molecules was synthesized and their self-assembled
structures were investigated. Results indicate that giant molecules provide a versatile approach to fabricate long-
range straight order lamellar structure. Moreover, by carefully tuning the parameter of the molecular design, the
feature sizes of self-assembled nanostructure could be precisely controlled. The formation of such a long-range
ordered lamellar structure with sharp interfacial boundaries is thought to be important in the technological
application




