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) e E 9S4 Sk Si02Al, Si02—AlOAl, SiOz—
TiOA, SiOe—ZrOoAl W SiOe—Zr0s—NagOA] 5-2] A2} o—AlOs,
Ales—Bzos, A1203—3203—Si02, Ales—Cl’gog— M02 (M=Si, Ti,
Zr or Sn) & WA A= olHd W oR Alxdt ol
A=A = GO UjollA ThEal ok SE NS0l AlE A EHE
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93t
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_]

Frafels ATt 55 wol o FolA|aL Qltk ofefdt WS 519
TRAIRA ARe] Sie B T2 s vk

oje} - 5 7B ] Al )= AR wkSAdE o8k &
A& B 7] A AR o] lck 8 12 imogolite [ALO3
- S0 « 2H015F 718 gHdslo] vheide 2 Zlow 9

H 1. Ceramic Metal Oxide Fibers Prepared by High Temperature
Calcinations of Electrospun Organic—Inorganic Composite Nanofibers’

Ceramic metal oxide
nanofibers

Precursor electrospun
nanofibers

Aluminum di— sec—butoxide

ethylacetoacetate/acidic HoO/EtOH
Cobalt acetate/nickel acetate/

poly (vinyl acetate)
Cobalt acetate/poly (vinyl acetate)
Copper acetate/poly (vinyl acetate)
Magnesium titanate/

poly (vinyl acetate)
Nickel acetate/poly (vinyl acetate)
Nickel acetate/zinc acetate/

poly (vinyl acetate)
Nickel titanate/poly (vinyl acetate)
Niobium oxide/poly (vinyl acetate)
Palladium acetate/polycarbonate
Ruthenium—doped titanium dioxide/

poly (vinyl acetate)
Titanium tetraisopropoxide/

poly (vinyl pyrrolidone)
Zirconium oxychloride/

poly (vinyl acetate)
Zinc acetate/poly (vinyl acetate)
Vanadium sol/poly (vinyl acetate)

Aluminum oxide

Nickel cobaltite

Cobalt oxide
Copper oxide

Magnesium titanate

Nickel oxide

Nickel oxide/zinc oxide

Nickel titanate
Niobium oxide
Palladium oxide

Ruthenium—doped TiO,

Polycrystalline TiO,

Zirconium oxide

Zinc oxide

Vanadium pentoxide

2~2.5nm -

12! 1. Schematic representation of structure of imogolite nanofiber.®
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A A E AlEEE] Sl Sl A E-A s
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9 S tisf Asstal Yot &89S A H A} Stk

2.TiOL2| 1= & EM

TiOge olv] ZekrE, &5, 37, AR 52 A 9 2§
L = F3 FUIsRER ot w7k A WS 1909 TiO,
Ao R vl | Fitk o)} o] o] 2hol= TiOx= A%
Zof ujel 8 29} 2] brookite, anatase, rutile] 3714 A7
o7 FEHED,

A7 0 Z anatase 3 rutile A2 TiO, AWgAI2] A9+7=%
£ YERIAL brookite 3 AFREAIS] ARTEE 7HAWHA] Ti o)
I A gRtele] Aol et 2p7] v A 9 Eelgsh &
e et

Anatase “Jolut rutile 4] TiOz= 4% WAl 732 2l
Abaet Adlsh= WA #9741 brookite 3 TiOz= RITI A1
0] AgRe) Aehs AYTEE 2tk B o)F 35 =
< rutile 73R} anatase 73 TiO2olA G340 A0 R R IE T §
I A 2= brookite 44e] AZ7} 0]537] wiiel] o]9] Azt &
goll gt A= wlsie) TiOg= w3k o= vi-g- Pgstar,
ol tigh AjA|go] o] MAlg® F7 Wo| AREE L glrk &

ox 4 rir

¥0

— N\

3! 2. Crystalline structures (rutile, anatase, and brookite) of TiO,."
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Sul7} &4& vehdlo] 7158 Al B 7 le 9EkE 3
7 A

Al 9] WiAUES- O 37 o] TiOo7F 273t bandgap energy
Eg) ¢ AU B} 2 U] (300—400 nm) & 27 =9, valence
band (VB) 2] Z#Me )7} ©17]=]¢] conduction band (CB) 2 %10]%|
11, valence band(VB)elli= A3 (h") o] Ad=e] Ho= oF 3
OH radical ( - OH) % superoxide radical (O* - ) o] 4}, o]
Ad¥l —OHe| f71gigEolu vlolgis 55 Alsheslgro=zs 3
Za| 7)%5-8 W3]eL# Ti0,9] AHT% F anatase 3 3.2 eVell
== (380 nm) ©8}, rutiled oA 3.0 eVell =+
415 nm ola}e] Fgo] of7] o] Hrt. o] ¥} AP} TiO, ¥4
o ik olsslo] e SR o] Q= E13 wkEsh TiO. 35
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ek, At 5 AAS| whitel 371387871 ool Foll 28
w1, A5 ol =, f] Soll Iyl ARgsr)E Fih
TiO22] FZml| T8-S anatase®o| 7P =0, Al 28 Alell
= HAEA AR AR R b 1% 58 5] HAow £
Hell 25k £ AlFS Eol o]gs]% Fhh

15k o37] FAH(excited electron, e—CB) & ¢34 2715 W&
715 Sh=dl TiO, ¥l 545 22| TiOzel BleluAE A
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8! 3. Photocatalytic process of TiO,%
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3.1 2ZE 0|33 uiY
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of o]4=3 Yt A/ 4= TiOy/Sn0, WheAAH-E 500 ColA
2ANA A e 719 AAE b Ve RE AlESE Bt
Az vheadfre] FEmEA ] Hojd &b OB 5ellA rho—
damine—B(RhB) ¥5°] WH3l= Sl FRlsksith

919} HISEE o2 wiAl vkl el 28 Hrlsle] M7APHo R
AZ3E T 24X TiOy/Ag W/d A 5= AR 4= 3l
o] gk St} S AT Hof Sof| HEo] phsslt® w o)
Z TiO, WAdi] A o2 PVAS ARESo] 17A) 21
< A Qo= 71771 slelBE|= eAdfRl poly (vinyl alco—

(a)

200 nm

2! 4. Typical SEM images of the electrospun bicomponent TiOy/
SnO, nanofibers calcined at 500 C.
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18! 5. (a) Concentration changes of RhB dye and (b) TOC changes
as a function of irradiation time under UV light with different nano—
fibrous photocatalysts.

hol) (PVA) —titanium lactate (TL) 3fo]HE|= UiidfHE Alxsh=
HhHo] Q) ol /A /5 400~700 TolM 2Zskar
400~600 T7HA @A2E Fsto] A4re] #7de] oF 300 nm<!
anatased 2] TiOy WAdHE #AZ3h= Zlolt) a8l 6o+ 4]
Ao olg¥ 1 9l TiO WeiAkel ARz vhaolxl TiOz2] %
Zoj2A 9] F35 Hlwsto] ehieL”

HE| g3 o]glel] I U TiO; A & AKEA Y] a3& o &
st Aoz 8 79} o] Pt A5 ofglelel] A3 7 WAksle] TiOy
poly (vinyl acetate) H3Hd-H5 #ZskaL o]EA] Lo TiO, e
AE 38 8ol vk A7} o] NO, A=A §% Aet 4
Iz Qe

3.2 Z-7Z(Sol-Gel)E 0|23} i

Ak 3001 Wzt E-A 34 A ATe 258 R3S An
3 gkor 53] A 2] 7+ WAl B3t A} ulAlst vk
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18 6. Effect of iradiation time of white light upon the photocatalytic
decomposition rate of methylene blue for the TiO, nanofibers ob—
tained from PVA—TL hybrid nanofibers at various calcination tem—
peratures and commercially available TiO, nanoparticles(ST—21).

High voltage DC
[ power Supply

(a) Solution feeding

Orifice

Electrospun
TiO,/PVAs

\

¥
i Pteleéfﬁe

-

TiO,IPVAs

Calcined at
450°C

As-spun
TiO,/PVAc fiber

(c) Pt electrode
200 pm gap/200 um width

Calcined TiO,
fiber mats

Vacuum tape
(used as a masl

J8&l 7. (a) Schematic diagram of the processing steps used to
fabricate TiO, nanofiber mats on Al,O3 substrates with interdigitated
Pt electrode arrays. (b) Scanning confocal laser micrograph of a
calcined TiO; nanofiber mat on top of the Al,O3 substrate (dark re—
gion) and Pt electrode (bright region). (c) Optical micrographs of gas
sensor test devices (10~15 mm) with TiO, nanofiber mats after
different processing steps.
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T3 Ormosil (organically modified silicates) @ 716} 57]1—571
wao] ZHe =4 wAo] AFA] Hgon mhe AdA &g
o] 7FsskAl Hdek dutd oz {7] A= FAPF 7PHY £
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E

1 L
w8
s
R

L150 c
c
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(b)
18! 8. (a) The resistance response during cyclic exposure to 10 min
pulses with increasing concentrations of NO, mixed in dry air at
various operating temperatures. (b) Sensitivity versus temperature histo—
gram upon exposure to 500 ppb NO, in dry air. Ay designates the

baseline resistance in dry air.
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Dense Film
18! 9. Applications of Sol—Gel method.

Dense Ceramic
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18! 10. SEM images of TiO; fibers : (a) Untreated, (b) 250 C 3 h,
(c) 600 C 3 h, and (d) 1,300 C 3 h.

(d) o n Rutile I

P
®
S Anatase-Rutile
= © N
(b) JL Anatase
@
10 20 30 40 50 60

2 Theta

8! 11. XRD patterns of TiO, fibers heat—treated at different heat—
treated temperature : (a) Untreated, (b) 250 C 3 h, (c) 600 C 3 h,
and (d) 1,300 C 3 h.
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(©) : TIO,/PDMS = 70:30
18! 12. SEM images of TiO,/PDMS composite fibers.

¥ 2. Tensile Properties of TiO,/PDMS Composite Fiber

Stress Elongation |Tensile modulus
(kgf/mm®) (%) (kgf/mm®)
TiOs only - _ _
TiO/PDMS
.013+0.002 2.7%0. .81%0.
90/10 0.013+0.00 7£0.3 0.81£0.07
TiO/PDMS
.015+0.002 .0=£0. .90+0.1
80/20 0.015+0.00 3.0£0.5 0.90£0.18
TiOy/PDMS
.023=*0. 2.61+0.2 1.18%+0.34
70/30 0.023%0.005 6*0 8+0.3
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30)E 254 nm2] UVel 2~8AI7t ZALSE -] 7IA}el A g
HEHO W3S vl A} AA|F o7 UV FARII0] dojds
= MB(methylene blue) 2] Ho| 53321 668 nm7} 5 24
TS B = Qe sk 55 TiO Aol 739 77t 78wk
o PDMS 9] 2|7} 715 MBS Fd) S92 7+
20 A7) ZolEgirk. OBl 138 ZH2e) AlHE59] UV ZAZ
w2 E4 W3kl MBO FHskE LERIITE UV A7) uf
£ T35 Wislel MBS sERss 248l ue MBe] Hul &
S| A2] AL Mslel AX|eHs HEES Bl )¢} o] TiOy
PDMS E&472] 4 7z} dAelo] e 548 w4s191em
ARIAQ E4- 71sdS IRl
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]

4.TiO, L= Rel S8 H MY

TiOz (013t} Eleks) = 52 ofe] 7k 540] & <A 3le
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8! 13. Photocatalytic degradation of methylene blue.
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