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Polyimide (PI) Dielectric layers, insulating layers in multi—chip semiconductors, aerospace, nonlinear 5~13
optical materials

Polyamideimide (PAI) Semiconductor coating materials, aerospace, nonlinear optical materials 14~17

Acrylic polymers Tough, hydrophobic, scratch resistant, aging resistance, climate resistance coatings 18~20

Poly (methyl methacrylate) Optical waveguides, drug delivery system, bone—defect restoration, polymer electrolytes, | 21~23

(PMMA) semi—interpenetrated network (with polysilesquioxane (POSS))

Epoxy Hydrophobic protective coatings, adhesives, castings, laminates in semiconductor, 24,25

flame retardant materials

Poly (ethylene glycol) Biomedical application, protein encapsulation, biosensors, photocatalysts, electronic devices, 26,27
proton exchange membranes, fuel cells

Poly (propylene glycol) Hydrophobic films 28

Polyurethane Coating, rubbers, bond, semiconductors, encapsulation materials 29,30

Poly (lactic acid) (PLA)

Drug delivery devices, absorbable sutures, medical implant materials, fluorescence probes for 31,32
detection of amino—containing neurotransmitters (PLA—coated mesoporous silica nanospheres)

Rubbers Compounds, bases, liquid silicone rubber, fluorosilicone rubber compounds and bases, gaskets 33,34
and seals, medical materials, wire, cable, aerospace, automotive

Polyester Poly (ethylene terephtalate) (PET) coatings, gas barrier films, drug release materials (ketene | 35~37
based polyester)

Polystyrene (PS) Electronics, drug release materials, catalysis (mesoporous materials grafted with PS) 38,39

Polypropylene Packaging, automotive, textiles, injector 40

Poly (ether ether ketone) Proton exchange membrane fuel cell (sulfonated PEEK—silica membrane), direct methanol 41,42

(PEEK) fuel cell

Poly (butylene succinate) Biodegradable plastics, biofibers 43

Poly (vinylpyrrolidone) Optical waveguides 44

Polydimethylsiloxane Atomic oxygen erosion resistant coating for spacecraft 45

Poly (N—isopropylacrylamide) Coating, hydrogels, silica supported catalyst, drug release materials 46,47

Poly (vinyl alcohol) Membrane separation, drug delivery systems, artificial biomedical devices, fuel cell electrolytes 48
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slolBe|=s f7] A7k FRoll uet AsuA =d, I8 5
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T 2. PAA, PAA/Organosilica®t 510|22|E BE &z

Sample| PAA+ |TEOS| TEES | BTSE Organosilica Film

code |DMAC ()| (g) (g) (g) |precursor‘(wt%) | state”
PI 8.0 - - - - T
5 8.0 1]0.0421 - - 5 T
T10 8.0 ]0.0889| - - 10 T
T20 8.0 ]0.2000{ - - 20 0
S5 8.0 - 10.0421 - 5 T
S10 8.0 - 10.0889 - 10 T
S20 8.0 - 10.2000 - 20 T
E5 8.0 - - 0.0421 5 T
E10 8.0 - - 0.0889 10 T
E20 8.0 - - 0.2000 20 0

“T5, T10, T20 : T series, S5, S10, S20 : S series, E5, E10, E20 : E series. “Weight
of PAA+DMAc (=1 : 9) solution. “Organosilica precursor content (wt%) in PAA/
organosilica hybrid. “Film state of PI and Pl/silica hybrid film; T: Transparent,
O: Opaque.

T=20

S20

E20

0 -50 -100 -150 -200
Chemical shift (ppm)

081 5. pl/R7|AE|F} sto|28|E =29/ Si CP/MAS NMR spectra.?

J8! 6. PI//7|427t slo|22|= S22 SEM O[a|X|: (a) T20; (b)
E20; (c) S20.° Al22| HHS E 20iA o|n| Ak Ht UCt
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2110 Mz ZE A
MCM—50."

optical devices, sensor devicesZ2] & 7}sAlo] A, & WS
31 ok LAz E4o1RE 2 nmelld 50 nm HEe] 7 7]
T& 7K T B4 W3 [UPACS] olell w=w, vhad
=4 1 71%¢] 710l wet 2 nm ol3Rl AL mlo|a R 71T,
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G ARAL] AA g SR Azt o)glA PMS7
AR o] % A= F2s} vl 713715 7= PMSE W17
S8t =3 FAle| O 248 the 24 v EE A9t X8y
A3z, 1999l 71—+ HAFES] mlzre}~ 549 periodic
mesoporous organosilica(PMO) 7} 432 Tnagaki 7141 5ol 2
& Hxw I PMOE A Ale] EAslelA & o)
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o ‘ composite : inorganic Mesoporous material
Iyotropic liquid—crystalline phase mesostructured solid/surfactant (shown MCM—41)
(shown 2D hexagonal)

Spherical
micelle rod—shaped micelle

) ) )

[ o o Silica precursor
% WL L
VU“?& L SOl O SOl (shown : TEOS)

r“ rb r (b)

2! 11, FHol| o5 MEEHA SEC| FAMIE: (a) true liquid—crystal template mechanism; (o) cooperative liquid—crystal template mechanism.”

Post-synthetic grafting Direct synthesis Carbazole modified silica precursor
! ! I I ————— Carbazole
di )
H (RO),SIR, {1) Template (R'O),Si
OH g ¥ by -~
Si— °¥ﬂ 8 F'\m (2) Template extraction (R'OLSiR e
o
o
2
Hybrid mesoporous 8
Preformed material containing o
mesoporous material organic groups grafted @
onto the surface 2
8! 12, /7|020| A Lol nHZi2! Sjo|=2|=y mZTeA SRlo| a1 P
H
N
PO W [N ST W WY T NN T W W W [N N N S T [ U S
H H 300 350 400 450 500
Ny N Wavelength(nm)
— o=l J12! 14. Carbazole I carbazoleZ WS ME|7F MTHQ S4AHER
H I!I—H

I
~

I
N

—_— —O—— l—o—
& &
—o—o—o—
=

BO—Si——OEt EtO ——Si——OEt

B t
J12! 13. Carbazole 2 JHEE M2|7} MM/l Bf6tE

AP/ g 15). T3k high—quality 2] #Z3% organosilica
monolithE AZ310] SEF o5 EY”, Tb*, Tm™) < mono—
lith Well doppingdte] 7HAAl Bz 553 FeH4]Ql 44E o]
galo] UV AMZ9 S8 7Fssit™ PMOS A=z e o] g-&
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