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The main purpose of this study is to generate and control the co-continuous
morphologies of binary as well as ternary polymer mixtures by using photochemical
reactions. Since photochemical reactions can be temporally and spatially induced by
irradiation, we found a method to control spatially and temporally phase separation of
polymer mixtures by using the newly developed “Computer-Assisted Irradiation”
(CAI) method. Finally, by taking advantages of various co-continuous morphologies
generated by irradiation, we were able to generate 3D networks of multi-walled carbon
nanotubes in binary and ternary polymer blends, suggesting a new way to produce
conducting polymers.

AT R AERH
(AL« 1)
RS EEE & &t

200 8 6, 200, 000 1, 860, 000 8, 060, 000
200 9 5, 300, 000 1, 590, 000 6, 890, 000
201 0 3,000, 000 900, 000 3, 900, 000

R

FE
&t 14, 500, 000 4, 350, 000 18, 850, 000

MR R « oy Ttk
FHoFg 53R - #1H - MPEMES: - & - iRHERDEE
F—U—F:@oFRER, s, -/ Fa—7, eofry FU—7 . BRUnEME



1. BFEBBYAIOE R

FxixEo 2 OFMICHZY | 2y
B OARSBERRICEER S DL 7 JE
I e A 1 SO P JiE A A O SIS O NS
o, HE - ARLLTE 2, TOEANRER

iﬁﬁf%ﬁﬁ%% HESWTWs, Zh

TIZZEMIA IS K OVERT A9 — Kk 72 e o
%%w Ao BE A BT L72As, et BRZEL
foa s B a— 2 IR EH (CAD EZ W,
M BERFE ORFZERIGIE T 5 2 LN TE D
Lol otz, FDH, RV~—T LK
DOFSBEEZ Z O FETHEL, BbhikEx
I dbEEE AT S L — M e LT, —AR
UF T a—T BRI L., MO &S
T OEEAE AT,

2. MEEDEK
ARFFED BHNILL T @Y Th b,

(D) EEOBEMERT L — /%%Eé
. @ FIRE RO B = RER Y -
SR S e

(2 W%%%%FAfikwT(MIif
oA FHRE L, hEfEL T a0 —
AERLL | %@%E%W%%@%ﬁk%
DFYPA U EIT D,

3) TR Cx g E L T 0 Y
ZBWTC, RFOED TR —R
T/?;—7(CNK)%%ﬁmg“ﬁé
. BEEOES TEASHMEIORGE R
I D,

3. MEDTE

(1) —FEOE 1. Polystyrene
(K (PSAF)/Poly (methyl methacrylate)
(PMMA) & Poly (ethyl acrylate) (PEAR)
PR L (PMMA) OIRA RO SBER LE
HI L OVEEEE A - filfE L 7=,
FH 3 BB FR D B I TR S AL 72 Kk % 7 Hh ]
M (il ke &) 2R
AR b SR B, T 5,

2 ZNHDORERICEBEI—R T/

2—7(CNTs) ZMx CHEA LG T
= /\?f@ RAENERS 2, Y R S
THBEEN ) 2 HIE L, 3 Qﬁ{udﬁ%L % AR
éo

(3 ZoXolzLTHELNZ3KILD
CNTs v hU—7 % L—H — I K
EIZEY, 2y MU OB A AL,
S BT CNTs & temmy AR DOEEME
ZEHlT %,

4. MRERRE
1) G THFRE SN~ TF L &
TR O FEHL - il

RYAF LY (PSAF) DAF L RAHZ T Y

L — k (MMA) £ / ~—ODE#K % 365 nm D
B BT 5 & PSAF k7 v o
DO ZBAbRUSIC L o TRIBE N, —FB
DFy MU= BRSNS, R MMA
RAOMHES - BB LY. BERNEIZ
BEOXy NT— 7 RRIBICTEREI NS, 5D
FREE, Ry bU— 27 ORI iﬁ“é
& FRBEN L Z 2, JLiREE 2 iR 4 uE

BRPEAERSCA Y ) & —/Vﬁﬁfﬁ%fxm
LT\%ﬁﬁ%w7fﬂ9—ﬁWE@&@%
HFICHRE S, EF eEENELN D, il
FE DG E IRASRPEZAERK - iK%
Bl L, PMMA-rich OERE R A A B4R
S, BFEMICEYICHEBET S &L 2D
DR R AL UBREL DL D KI5
IWFBETERRT 5,

& 1. HMEMMAawmvﬁ FIZ
0.01 mWem? @ 365 nmUV ¥z a4
L CTHE L =~FH T, 297
nm D PEG THEGERG T 5 & 1 D FE
SEPED ] S B,

X5, %%t®ﬁf%ﬁMéﬁékFé%
ITAE ) — 5/Uﬁ§ﬂz :ﬁj\b ﬁ@,jﬁ)_z;:
%%nto:ngﬁﬁﬁmi@\%%tﬁf
R ERDL AT L — FEFRET
x5,

@)tTLﬁW%%wt?Uv—fvyP®
BB T 5T — FIBIROHIHE
) 7\%1///1” JE= L AF LT —
JV(PS/PVME) (28T PS Ejiﬁj\c:?/\“ﬂ/b
k?fﬁyﬁy%?NWLf JNEA L CHESY
BtaglxEo L=, £72. DHEL7ZIRERIC
365 nm DEHEANKEZHREH L TV RUEBUD
trans=>cis Y ERMALEZE = L?io Cis —$1E
KL PVME D4y & o FdEC L - T, 365
nm XHEHITHZ LI ->T, PS i Eo
AR E LTy 2 OYEHRE OBz B
S BEL 72 PS/PVME ORI IETE 2 61
HLIECIBRF L7525, IREEL CHE b0



B LRV A ORVEREOHELNEI
B2 D2 LB S LTz, RIEESOGH3 A 1]
G DER - L ZIRET 2T TH D
ZEERLTWVD,

1.0 15 2.0 25

; .  Civisomer Dissolution
¥, » =
{ A
4
Phase separation Trans-isomer
. /E/\
4
qum’) SR

B 2. HEFL TEIW S 72 00 B
ICERE) L =08 ~— L2 N
R,

(3) TV a—HX RIS (CAD IEIZ K HFH
Sy e 0D IR 22 [ 1148

IEEIZH D (CAD) EEDONFREYGEL |
INZEN/INZ 72D XV AV AT A%
BRI, Znkv ., BEHZHAWE % —

Y DOERDZR VD Uiz, T O3EZ V.,

PSA/MMA  (5/95) DIRG ¥ % JE I S B 4
L7, MHNERBOMRE T 572D, [F
—D 7 b U EREHI AR U7B, B
'L P—% B LTz, fERE LT,
5 Hz & (1/120) Hz JERELTEICE RS L
THBEAZ 5 X 355G, ha ORGSR
Tk, AP EOEHNNRKE N ERNbhro
7z, (Chinese J. Polym. Sci. 27, 23 (2009)) .

(1) KIGFEBECHE S iz Ll iEiE o
FIH
FaR L7e X9 BEIC L - TR~ O JE
BEAERTX-0OT, ZhbaeT 7 L—
e LToORAERAATZ, —HlE LT,
Poly(ethyl  acrylate) (PEA) %  methyl
methacrylate (MMA) £ / ~— |2, L THE
LU 72 TRy Oy TR SR A O & RS L
T, MMA i aEAETHZ Ik gl
Z LMo EoRATH D, ZOHBE. TO
AW LRI —R T ) Fa—T
(CNTs) o, KHFETL2 2 LiIcko
T, M0 BEA S & L=, WHE7” CNTs %
FAWZ354E  CNTs 28 PEA FAy DRIy &
B5HZENTE, PEAIMMA JRERICHE A D
EWRIWTA Yy NI —T LT HZ L
NT&ETe, ZO—FlZK3ITRT, 2D
HI7RREIEIZ L0 | MR DIRA R EER S
DTINCEBTE D Enbotz, BIfE, |k
L L7 CALVE EMAB LY T, maTiEAeR
FIEBEOEEZHT S CNTs OB 2 AT
DETTIMEIZETEH L TWAEPTH
%, (Nature Materials . & i )

& 8. #HE4 TIER L 7= PEA/ PMMA/
CNTs 25 FHIZHE S 2E 0 —
S F 22— (CNTs) D 3KITFH >
;D=2 (HEHEE L— P — BT DT
HE— FTIRE), K, CNTs 73
DFE fT—2E L THATIHS,

5. ERRRRE
(BFFRAR . BFEsy 8 M ONEHERF 724 1
X THR)

UdEsam3C) (it 6 1)
(1) “Formation and Relaxation of the Elastic
Strain Generated by Photocuring in Polymer
Blends Monitored by Mach-Zehnder
Interferometry ”
D.-T. Van-Pham, K. Sorioka, T. Norisuye,
Q. Tran-Cong-Miyata
Polymer 52, 739-745 (2011). (&7t )

(2) “Design and Morphology Control of
Polymer Nanocomposites Using Light-
Driven Phase Separation Phenomena”
D.-T  Van-Pham, X.-A.Trinh, H.
Nakanishi, Q. Tran-Cong-Miyata
Adv. Nat. Sci.: Nanosci. Nanotechnol. (IOP,
UK) Vol. 1, 013002 ( 2010), (11pp).

(EHH D)

(3) "Physical Aging of Photo-Crosslinked
Poly(ethyl acrylate) Observed in the
Nanometer Scales by Mach-Zehnder
Interferometry”

D.-T, Van-Pham, K. Sorioka, T. Norisuye,

Q. Tran-Cong-Miyata
Polym. J. 41, 260-265 (2009). (&% & 1)

(4) “Light Scattering Study on the Mode-



Selection Process in Reversible Phase
Separation of a Photoreactive Polymer
Mixture”

M. Fukuoka, H. Nakanishi, T. Norisuye, Q.
Tran-Cong-Miyata

J. Phys. Chem. B, 113, 14950-14956 (2009).
(EH D)

(5) “Effects of Light-Induced Regularity on the
Physical Properties of Multiphase Polymers”
K. Murata, T.Murata, H. Nakanishi, T.
Norisuye and Q.Tran-Cong-Miyata
Macromol. Mater. Eng. 294, 163-168
(2009). (EREH )

(6) “Hexagonal Phase Induced by a Reversible
Photo-cross-link Reaction in a Polymer
Mixture ”

H. Nakanishi, M. Satoh, Q. Tran-Cong-Miyata
Phys. Rev. E Rapid Commun. 77, 020801
(2008). (EFEH V)

(ERFER) F: 511

(1) “Polymers with Spatially Graded
Morphology Generated and Controlled by
Light-Induced Phase Separation”

Invited talk at the 5™ IWAMSN-2010,
Ha-Noi, November 8-12 (2010). (Nov.12, %
)

(2) “Recent Findings in Phase Separation of
Reacting Polymer Mixtures”

Invited Talk at “The 4™ International
Symposium  on  Polymer  Materials
Science”, October 28-29 (2010), Bordeaux,
France. (Oct. 28, #3%)

(3) “Light-Induced Phase Separation in
Polymer Mixtures as a Pattern-Formation
Process: Complexity and Fascination”
Invited Talk at “Non-linear Dynamics and
Self-Organization in Chemical Systems”,
October 18-20 (2010), Bordeaux, France.
(Oct. 19, %)

(4) “Polymers with Spatially Graded
Continuous Morphology Generated by
Phase  Separation  under  Spatially
Non-uniform Conditions”

Invited talk at The International
Symposium on Polymer Physics (PP-2010),
June 6-10 (2010), Ji’nan, China.

(June 07, %&3%)

(5) “Co-continuous  Morphologies of
Polymer Blends: Generation, Design and
Application”

Invited talk at The 5™ JSPS Seminar on
Asia-Africa Science Platform Program on
Neo-Fiber Technology, July 20-23 (2009),
Ha-Noi University of Technology, Ha-Noi,
Viet-Nam.

(6) “Design and Morphology Control of
Polymer Nanocomposites Using Light-
Driven Phase Separation Phenomena”
Invited Talk at The Asian Workshop on
Advanced  Materials Science  and
Technology, Sept. 15-21 (2008), Nha-Trang,
Viet-Nam.

(7) “Competing Interactions and Pattern
Selection Driven by Chemical Reactions in
Polymer Mixtures”

Invited Talk at The 235" American

Chemical Society, Division of Polymer

Materials Science (PMSE), April 6-10

(2008), New Orleans, U.S.A.

(X&) Gt54)

(1) “Nonlinear Dynamics with Polymers”,
J.A. Pojman and Q. Tran-Cong-Miyata #f%E .
Wiley-VCH Hihix . (2010). 11 Chapters,
260 H,

(2) “Reaction-Induced Phase Separation of
Polymeric ~ Systems  under  Stationary
Non-equilibrium Conditions”

H. Nakanishi, D. Fujiki, D.-T. Van-Pham, Q..
Tran-Cong-Miyata

in Nonlinear Dynamics with Polymers, J. A.
Pojman and Q. Tran-Cong-Miyata Eds.,
Wiley-VCH, Weinheim (2010), Chapter 6, pp.
91-113.

(3) “Phase Separation and Morphology of
Polymer Mixtures Driven by Light”

Q. Tran-Cong-Miyata and H. Nakanishi

in “Polymers, Liquids and Colloids in
Electric Fields”, Y. Tsori and U. Steiner Eds.,
Chapter 6, World Scientific, London, pp.
171 — 195 (2009).

(4) “Morphosynthesis in Polymeric Systems
Using Photochemical Reactions”

H. Nakanishi, T. Norisuye and Q.
Tran-Cong-Miyata

in “Molecular Nano Dynamics” Vol. I, H.
Fukumura et al. Eds., Chapter 10,
Wiley-VCH, Weinheim, pp. 173-186




(2009).

5B) &S TRICBIT 5 E OB

Q. Tran-Cong-Mivata, FVE 9517

[H MBI NN Ry 7)), FEit 8=
BifE , FA B, b BEZ e, =X -
T — s T AR, B 1 TR F — TRk
%56 fi. pp. 249-252 (2009 4F).

6. AFFERERE

(D) WFgEfFRE

B M £ (QTranCong) (MIYATA TAKAAKI)
HAN L= R - TER2eR - Za%
W5 %5 : 50188827

(2) WHFEsr A




