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AFWSCIL, TStructure and dynamics of polymer-grafted nanoparticles with broad size distribution (= 7 534 23 AW
BT 7 bF R OME L)) CEL, 25 ENOERINTEY, ETHEM TS,

% 1 % lntroduction (FFam)l Tk, ARBIFEOT AR, RO BN EBEREWEIC L. @ho+)r/ 2
RYy MEOBRE, S07 7 7 PRF-(PGNP)D AL IE, Rt LD S F8#(RN Y ~—7 7 2 )OHEiE, PGNP
2RI LA &, PGNP IZBE9 2 24 E TOMFZEF 23T L7-.

%5 2 % [Transparent and high permittivity films of poly(methyl methacrylate)-grafted 7 nm barium titanate particles
prepared by surface-initiated atom transfer radical polymerization (B4 ATRP L CTAM LR ) AF LA X7 Y L
— R TIFTR - FEUBN) LT RFICEDERARHFEERT 4L L)) TIE, PGNP ZFIH L7cEHN2E
FEEEO ALK Yy 87 4 L AORB LR, YYEICONTERZ, 378 7423 nm OF % VA Y U4
(BaTiOs, BT F-(Z 0.2-0.7 A/nm? O# I THT-H 375 (Ma) 753 F~4 FFDORY A% 7 VLA F /v (PMMA)
HWaer7 77, ZHEANVITVATEHI LT, ABDLEER 80%I LD Ry y FANT 4 /L ARITE
5L, BT a7 OEBESRN10%D ARy b7 4 L ADLFHEER e (25°C, 1kHz) 7541 L7252 L& RN
2L, BTaZRPMMA Z 77 MHNGRL~ MY v 7 AT U NTHEBT 522 LT, 74 /v LOGEHINE
RO LR, xS EMRTHELEDIS, IR Y M T 4V AD & D BT KRS RAKAANE & R
REGAITHHL, BTa7D ek 47 ERML DI ENTE .

%5 3% [Linear rheology of self-suspended polymer-grafted nanoparticles with broad core size distribution (= 7243 4f
DIRNEG T T 7 b F R OIGREHNE) | i, BE8.1+£3.6nm D> U« a7 HEIZ 0.4-0.9 A/nm? D%
JET MaS 1 T~13 TOKRY AF L (PS) %777 b L7z PGNP ORIEREHMEREIZ OV Tilk~7=. PGNP @
PR30 k=R (G, ATV HMER (G") OGMEIRIZZ 7 7 FMEHO My DTN, 2B HH o7z PS A
VMR L2 D00, FCREIZR b O~EET 5 2 L, PGNP IZFHEIZREEFIE— RN FEET H 2 &
R U2, 2 ORFEEE od (T G"(0d)/od DEARF OERE 10 nm OEROEE DR A 7 —/WIZH s 2 2
LG, ZOBMIZa T OEIMICL D b0 LEEE L. My ORI od (3INT 25—, FOMEITHEIMD
%, AT OFRMEMT HIZH00DL LTI LizZ &5, MaDODIZEES PGNP O LA U—28 OB ki,
WX o727 77 NHEZHET 2 PGNP O OKBEMAIERIC L > Ta7 O#EENHIRIND7-0ICAE L D L
STz,

% 4 7= [ Controlling the location of PGNPs in polymeric matrices by channel patterning ([H{h /X% —=> 72 L B &5y
T Y w7 AHFTO PGNP OALEOHIE) | TiX, F /WD HAIICEIT L A A U iEEE2FE T2 R Y
v N7 A NVEDRIBEIT ST, Mai32 T~4TTOPS~ U w7 RIZPS 757 hv U Ikt (777 K PS® My
=1 H~4J, a7 10£3nm) ZHRML, a7 BT X AT LIZar Ry y b7 VA EFR, 7 40 VA%
Z MY — o ORI AR LAHT 723 5, 160 °C TV 21T o7, ZHIZE D ar R Yy b7 4 L AIZE—)L
ROMMREETE SN S & & b2, MEICHFET 5 a7 OFPBLIRFR OBV T2 2 L, #FF T 52
THEIX, 777 FMED Ma DB, WD 7 4 NV KAEORFZEVED T e 2 /AL "X —=0 72k B
PGNP &%, PGNP NEWZERNIZEA LiAD HND Z L2k 5777 MO b E—WNRFBIC L2 DT
HoHrEEZBND.

% 5 & [Conclusion (f5if) ) TlE, AMFELOFREZRIEL, EOfimaE b7, KRimsTIE, PGNP O/ HUIRAE
LIRMT, LAY —EE R LN L2 & T, PGNP 25 LBl st o EMafsét L MR 2 525 0T
H5.
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This thesis is entitled “Structure and dynamics of polymer-grafted nanoparticles with broad size
distribution” , written in English and composed of five chapters.

Chapter 1 “Introduction” describes the background and purpose of research. The current problems of
polymer composite materials, synthesis of polymer-grafted nanoparticles (PGNPs), the structure of the
grafted chains on particle surfaces (polymer brush), and the materials consisting of PGNPs are
introduced.

Chapter 2 “Transparent and high permittivity films of poly(methyl methacrylate)-grafted 7 nm
barium titanate particles prepared by surface-initiated atom transfer radical polymerization” describes
the synthesis, structure and property of transparent high permittivity composite consisting of PGNP.
The PGNP was prepared by grafting poly(methyl methacrylate) chains on 7+3 nm diameter barium
titanate (BaTiOs, BT) particles. The dielectric constant of the composite increased up to 4.1 (25 °C, 1
kHz) as increasing the volume fraction of barium titanate particles while maintaining the high
transmittance (>80%) and low dielectric loss owing to the well-dispersed BT particles.

Chapter 3 “Linear rheology of self-suspended polymer-grafted nanoparticles with broad core size
distribution” describes the linear viscoelasticity of PGNPs consisting of polystyrene(PS)-grafted silica
particles. The rheological property of PGNPs changed from polymer melt-like to gel-like as
decreasing the molecular weight of grafted chains. This rheological transition was ascribed to the
mobility of silica cores caused by the difference of the structure of grafted chains.

Chapter 4 “Controlling the location of PGNPs in polymeric matrices by channel patterning”
describes the development of composite, in which nanoparticles are periodically aligned. Due to the
entropic penalty of grafted chains, the PGNPs migrated from thin domains to thick domains in the
channel-patterned composite film consisting of PS-grafted silica particles and PS homopolymer.

Chapter 5 “Conclusion” summarizes the results of this research.

This thesis demonstrated the dispersion, segregation and rheological properties of PGNP, which will
contribute to the development of new materials consisting of PGNPs.
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