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1. B8 (. FmzavTFawn)
AHWFFE TlX, polystyrene-block-poly(1,4-isoprene)i# 5 (PS-b-PI # i), PS-b-PI # &
A BES S, MOBEL 7 PS-b-PL#EREED PI S 2 &R vy F 7 L EE
DEfRERE 3WETHEL, TRLENERIBRERERGOLNTE. ZOA D= L%
FRD7D, BIEMBECIEBECERVWEROMMEEDEWEZ /N X BECELHE
(GI-SAXS) k> TCTHIEL, fMHBEEL T 7B M S 72 Tl poly-isoprene #4723
VU F—EEEERL, HOMIE TV ARVWER T I/ e BERAER I TV RN
ZENIREINT. MWHBEL7EE D poly-isoprene ¥y A RIRMIC— v F 7 L Tz EHE
TiX, EAMTBFHEBESSRERLFEC, RROMMAANER I TWVDE Z &EMRRE
nic. ZTOX95I1Z GI-SAXS MIEIC K 2 EEMIE S 6, F—HE0 5 72 2 Ko B
[EHER 7 nHECHE TR S L AR SE.

(English)

We prepared microphase-separated structures and porous thin film using
polystyrene-block-poly (1,4-isoprene). We measured the cross-plane thermal conductivities
of the prepared thin films, such as the as casted, solvent annealed, ozone treated, washed
hexane films, homopolymer thin film, and non-oriented thin film by 3w method. Thermal
conductivity of non-oriented thin film was as low as that of homopolymer thin film. Thermal
conductivity of micro-phase separated thin film was 0.38 W/(m[K), the value was twice higher
than that of non-oriented thin film. We investigated the micro-structure in the films by
GI-SAXS measurements, and the cylinder structures were measured in the phase separated thin
film. Thermal conductivity of the micro-phase separated film was higher than that of the
non-oriented film because of the reduction of phonon scattering due to the higher orientation
of the phase separated film. Thermal conductivity of the porous thin film was lower than that
of the non-oriented thin film. It is shown that the thermal conductivity can be controlled by
micro-structures using the block copolymer.
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ST, BVRERFIEHOEHEZH/DLI Z LN TEDLEZLND. BRI TSR LERZ X 2 5y FBLm o
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S EIEFTRE T v, [RA—HPEECRER J71A), N J7 16 ~ DR IS FTRE 2 7 et 2D D& > THh 50,
il z 1%, PS-b-PMAPOSS <> PMMA-b-PMAPOSS & > 7= 8455 D 2y BCP & V= X 7 o fH Ay Bk i
ERIFIETIE, MBES T A~ o F U 7R UV BEICK > TT A UEESCR— T 2 &7 ©otisk
AR SH, FREE M (TEM) /M X BREGEL (SAXS) 12 X 0 IEN OS2 I RHE S
T30 ZnIck LT, polystyrene-block-poly (1,4-isoprene) 1%, #+ Y v RIZE >THRI A VT Ly
=y Ny F UL, BENICEREE AT H2EEEZERT L2 ENFARETHY, ZOoxyF 7k
HEIL, B EORBRDOZEAT 5 UV-FRET72 & L1387 0, BEEG NI = RTTIZRZEZ LA TR T 5 2 &7
T, ZNHOBEIREBEICE > TY ) ¥ —HEERCT A FHENRRIBIICESIT 5 = L 238
BENTWDED, RURFLUERY A VT LU OBEENEFINE S TEM 72 82 L A #EEHE
W72 720, ZHE TN ORESE 2 3 EEM L2 2EfiXE & A L. R ClE, Lo
o AR BRI X A BV E R HIE A HA & L, polystyrene-block-poly(1,4-isoprene) % F N THE ~ 72t
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SIRGFETHZEERLT.
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25 mm AOH T AL LI msEm 7V T HEK (R 7S, A473T) #&ERkE LT, TR
v 7 23R 1) = — polystyrene-block-poly(1,4-isoprene) (PS-b-PI) # At > 22— NETEHR L 7-.
PS-b-PI OEERIIK 1 DX IZREN, T EEMEOE D7 1> 7 2R ~—(BCP)% BCP1, 2,
3 L7 (FED. BEEROHEBHNERE LT, FERI~—ICRYZFLr PS) LRI A YL
(P AL (1. BCP1,2 3%2EHE —t  MEE1wthE DXy 7uaX¥ )T
R TAE Y a— METHE L, £ 2 al#5% 1200 rpm, 1000 rpm, 1400 rpm T 1 43 ff[EI#E X+,
fEJE 60 nm, 50 nm, 60 nm DR L U7z, AR U 7= EERR O My B S 2 Fe R R E S SB35 720,
BCP1 & BCP2 #fi% hvxm s bt U ORATEE (7/3 volivol) R FIC 30 srfEE L T Vv
Ry T =— VA L, BCP3 A hLx o OFLEFRFHK T T 1 K] Y L R T =— VL L7z,
I OICA Y URIZ K DB > F 2 7 54TV, Pl=> hOIZEFE L. Dk, PI O RIRE
THHNFY U THEE) CRFE L, HLEPla=y NARETSHZ L TR ARELAL AT 5HE
AR U7, BRSNS ) o — &R L AW iEA R IC 1L, BCP3 2 &/ 3—tk v M
E2wWt%ll72 D X OIT_R B THNL, A a— MEIZK Y E#EEE 1200 rpm THEJE 200 nm T
U7, VBRI 72 A A~ o OFREFRFHR T C 1R Y L_y F 7 =— VAL L7212, 100 °C

Fig. 1 Chemical structure of PS-b-PI.




Table 1 Molecule weight and weight distribution of BCPs.

sample m:n Ma[g/mol] PI content[%] PDI
BCP1 78 :22 85000 15 1.05
BCP2 64 : 36 44000 27 1.05
BCP3 45 : 55 73000 45 1.07
PS 100:0 35000 0 1.06
PI 0:100 400000 100 -

WCINEA U728 > R L— R C 1 RffLBE3 2% 2 & CREMEZEL L 7=, PS & PI OFRERY ~—XZF N
FTHEENR—FBV MRE 1 wt%lZR5 X2y 7uXv % )L ML U THIRL, A a— hME
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Fig. 2 AFM images of PS-4-PI thin films, (a) BCP3 as cast, (b) BCP3 thin film solvent annealed

toluene for 1h.

Fig. 3 SEM images of after ozone treated (a) BCP1 thin film, (b) BCP2 thin films, (¢) BCP3 thin film.
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L0, BEEHICY Y U= EEREN L T AR WEROBYRER L) HRVME & 2o 72

ZD XD IZEBMBEROENIE 2RI BCP3 2% LT GI-SAXS HIEIZ & 0 BN DA% iE & FF 4l
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Fig. 4 GI-SAXS patterns from PS-b-PI (a) BCP3 thin film orientation is disturbed (b)
solvent annealed toluene for 1h of BCP3 thin film (c¢) ozone treatment of BCP3 thin
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Fig. 5 GI-SAXS profiles (a) BCP3 thin film orientation is disturbed (b) solvent annealed toluene for 1h of
BCP3 thin film (c) ozone treatment of BCP3 thin film.
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