creative
common

C O M O N § E E D
& X EAI-HI el Xl 2.0 igel=
Ol OtcHe =2 E 2= F R0l 86tH AFSA
o Ol MHZE= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok §LICH

MNETEAl Fots BHEHNE HEAIGHAHOF SLICH

Higel. Adt= 0 &

o 7lot=, 0l M= MOISOILEBHES B2, 0l H&E=0 HE= 0
S Tt LIEHLHO10F S LICH
o HEZXNZRH EE2 oltE O 0leiet 2AE=2 HEBX E&LICHL

AEAH OHE 0lSXAt2 Aeles 212 LSS0l 26t g&

712 (Legal Code)E Ololiotl| & £

olx2 0S5t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

A4 G g

Poly(1H,1H-dihydroperfluorooctyl
methacrylate-b-ethyleneoxide) & ©] & 3+
Metal Nanoparticle®] A}71Z ¥ 54

2010 24

R AU B



FHAA FAEE

Poly(1H,1H-dihydroperfluorooctyl
methacrylate-b-ethyleneoxide) & ©] & 3+
Metal Nanoparticle®] A}71Z ¥ 54

Azl o A 9

o RS FHNA HPEEOZ AFY

201014 24

R AU B



N

2

T

2010



]_

x

List of Figure

Abstract

i
=

o

wj

ol

Mo

W
Ea

4

BEE FL AT

i}

ajp

o

o]

=P

2

10
.. 10

PERED

1

Xe)
v |

o

=

—1

2-4. BA A E OBA HEHE e

2-3. ESBF A



13

FEE F& AT

13

o

™
)

o

o

g
TR
Ho

wr
]

o

iy
4
)

<

3}

. 2944 o

. 16

18
. 18
. 25
. 30

A=

& xR

g ol &

A

3. E53F%

3_

34

4.

.. 36

5
np
H

!



List of Figure

Fig.1 Experimnetal setup for supercritical carbon

AIioXIdE ANNEALING . ..cuiniinieiieeee et eee e eeeseeenaanes 5

Fig. 2. TEM 1image of omicellar films of
PFOMA 10x-b-PEO10x(a) PFOMAsk-b-PEO2(b) spin cast

from chloroform solutions at room temperature............ 11
Fig. 3 DSC thermogram of PFOMA............cccovvivennnne. 14

Fig. 4. TEM 1mage @ of micellar  films of
PFOMAlOk—b—PEolok (a) and PFOMAzok—b—PEOZOk(b) Spin

cast from chloroform “solution and annealed at 100TC.

Fig. 5. TEM image of PFOMA10x~b-PEOjox film spin
cast from chloroform solutions at room temperature(a)

and PFOMA20x-b-PEO2(b) annealed by scCO: at 70C



Fig.6 Schematic representation of gold nanopaticles

formation in the block copolymer thin film.................. 18

Fig 7. TEM image of Au nanopartice produced in
micellar thin films of PFOMA1x-b-PEOik(a) and
PFOMA 2x-b-PEOsu(b), spin cast from chloroform

solutions at room temperature......ccc.ceiiesiieeeieeeeeeeeeneennn. 19

Fig. 8 UV/VIS spectrometer absorption spectrum of
gold nanoparticles with different size:

PFOMA 0«-b-PEO2(a) and PFOMA 10x-5-PEOi0x(b)..... 21

Fig 9. TEM  image of Au nanopartice produced in
micellar thin films of PFOMA1x-b-PEOik(a) and
PFOMA x-b-PEOsuk(b), after annealing upon glass

transition temperature(100C) of the block copolymers.



Fig 10. TEM image of Au nanopartice produced in
micellar thin films of PFOMA1x-b-PEOik(a) and
PFOMA 20x—-b-PEQO2k(b), after annealing in scCO: at 70C

Fig.11 Schematic representation of silver nanopaticles

formation in the block copolymer thin film................... 25

Fig 12. TEM image of silver nanoparticle produced in
micellar thin films of PFOMAiox-b-PEOiok, Spin cast

from chloroform solutions at room temperature............ 27

Fig.13 UV/VIS  spectrometer absorption spectrum of
silver nanoparticles PFOMA10k-b-PEO10k.uucvuveurenvennnn.n. 28

Fig 14. TEM image of silver nanopartice produced in
micellar thin films of PFOMA1x—b-PEOio, after

annealing in SCCO2 at 70T .ouuvieriieiiiieiieieeeeeeeeeeeenes 29



Fig.15 Schematic illustration for the formation of
Au-Ag alloy nanopaticles in the block copolymer thin

film ambient temMPEerature....cccooeveieiiiiiieiieieeeeeeeeeeeeeeenas 30

Fig.16 TEM image showing the formation of Au-Ag
alloy nanoparticles in the block copolymer thin film at

ambient teMPETAtUTC. ccuuvue et e ee e eeeeneeneenes 32

Fig.17 UV/VIS absorption spectrum of Au
monometallic(a) and Au-Ag alloy nanoparticles(b) loaded
in the block copolymer film at the ambient temperature

on qUArtZ Plate.. ... o e I e e S eiiiincenns 33

_Vi_



Poly(1H,1H-dihydroperfluorooctyl
methacrylate-b-ethyleneoxide) & ©]-& 3 Metal
Nanoparticled] A7 ZHEA

Gi Doek Kim

Department of Image System Science & Engineering,

The Graduate School, Pukyong National University

Abstract

This study ‘has been presented for the - preparation of metal
nanoparticles with self-assembled and well-ordered Poly(1H,1H-dihydro
perfluorooctyl mathacryate-b-ethyleneoxide)(PEO-5-PFOMA) block copo
lymer thin films. PEO-6-PFOMA micellar solution with metal precursor
LiAuCly, AgNOs; in chloroform were| spin—coated on substrates grid and
mica. Then we annealed LiAuCliAgNOs; and .LiAuCly with AgNOs3
loaded block copolymeric thin-films in supercritical- CO: a t70°C or in
vacuum oven at 100C°. After-annealing, the morphological structure was
inverted to thermodynamically stable morphologies, forming PEO
domains and PFOMA phase in the thin films and the LiAuCl;, AgNOs
and LiAuCl,; with AgNOs3 ions were forced to follow the morphological
change; ie., they were transformed into to a single particle in each
PEO domain. It was observed that the size of metal nanoparticles
increased with the increase in the molecular weight of the block

copolymers.
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(a)

(b)

Fig. 4 TEM image of micellar films of PFOMA10—b-PEOi0k (a)
and PFOMAo-b-PEQO2u(b) spin cast from chloroform solution and
annealed at 100C
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(b)
Fig. 5. TEM image of PFOMA0x—b-PEO1k film spin cast from

chloroform solutions at room temperature(a) and PFOMA2o-b-

PEO2(b) annealed by scCQO, at 70C

_17_



3-3. E2ETZYAE o148 U=dAY Rz A7,

5\3 "\Lﬂ i :°:

OJ_,-J-‘ \:.OJJ‘F \HOOQJ,,.F \:e
substrate

o ®

LiAuCl, Au particle

substrate

Fig.6 Schematic representation of gold nanopaticles formation

in the block copolymer thin film.
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Fig 7. T image of partice produced in micellar thin

films of PFO 10‘,%?E010k(a) and PFOMWOmk(b), spin
cast from ?:hiorpf@sol?_tﬂs%g_ “temperature.
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Fig 9. TEM image of Au nanopartice produced in micellar thin
films of PFOMA10k—-b-PEQOio(a) and PFOMA20k—b-PEO20k(b), after
annealing upon glass transition temperature(100°C) of the block

copolymers.
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Fig 10. TEM image of Au nanopartice produced in micellar thin
films of PFOMAmk—b—PEOmk(a) and PFOMAzok—b—PEOZOk(b), after

annealing in scCOz at 70T
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