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Luminescence Nanofibers
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Abstract PVP/[Y(NO;); + Al(NO;); +Eu(NO;); | composite nanofibers are prepared via electrospinning, and
YAIO, : Eu®*" nanofibers are fabricated by calcination of the prepared composite fibers. The samples are characterized
by X-ray diffraction (XRD), scanning electron microscopy (SEM) and fluorescence spectroscopy. Pure phase YAIO, :
Eu®" nanofibers are obtained by calcination of the relevant composite fibers at 1200 C for 2 h and YAIO, : Eu*"
nanofibers belong to orthorhombic system with space group Pnma. The diameters of fibers analyzed by Shapiro-Wilk
method obey normal distribution under the confidence of level 95% . The surfaces of as-prepared composite fibers are
smooth with a good aspect ratio, dispersion and uniform size. The diameters of PVP/[ Y(NO,); +Al(NO;); +Eu(NO,); |
fibers and YAIO, : Eu’* nanofibers are (152. 9= 26.0)nm and (106. 7 £ 20. 2) nm, respectively. Fluorescence spectra
analysis manifests that YAIO, : Eu*" nanofibers emit the predominant emission peaks at 590 nm and 609 nm under the
excitation of 234 nm ultraviolet ray, attributed to the transitions of *D, —'F, and °D,—'F, energy levels of Eu*" ,
respectively. The doping concentrations of Eu’" have no effect on the shape and wavelength of the emission spectra
of YAIO,; :Eu’" , and the luminescent intensity reaches a maximum at about 5% of Eu®" .
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Fig. 1 Schematic diagram of electrospinning setup
2.2.3 YAIO,:Eu’" 9y &F e th 4 &

W15 B0 525 2R 4R BB B2 A v 43 B AE 700 C
800 C.,900 ‘C.1000 C.1100 ‘C F1 1200 C | %% %2
2 h, FHEHE R 2 C/min, 285 L 2 C/min (1 F 2
REER 200 C BRI B ARE SOBON T R TR AE
PLE I
2.2.4 YAIO;:E0*" s k5 F o9 4 &

h T A YALO; 94K R R4 K 4F 4 1 55
D1 4% B SCHR A I 1 v e —BE IR il 28 1 YALO,
Eu™™ g K kL 70, B0k O 3 R 3 5 9F AR R
Eu,O; 1 Y. 0, H i Ev*" 5 (Y +Eu®™) 9 ik
M HE b 0. 05 1,9 TR AR 1 . 28 & 45 i » 15 21 AH I
O 1 R R AR 5 PRI — 2 & 19 AL(NO;), -
IH, O, Heip (Y +EC ) 5 AP ¥ R M & b N
L1 mAE] FR R iR o BRI T A B
TR SR 5 T A 1) A TR R A TR 12 A B Ay
IR CARO VA W & i 42 J8 2 S A A8 R 1 00 T 1Y)
TR 2: 3k NHNO, %80 76 A8 15 175 W
pH AR 3 247,80 C R HiHEZR K 215 W EEIE . 15 5
BEAE 90 C T4 24 h %R J5 T 900 Ck%%2 10 min, 15
F YALO; = Eu’" 42Kk F 6 il % 19 YALO; : Eu’’
Yikki 75 YALO, : Eu’™ 44 K 25 4k 1 96 6 6 1% vE A7
5
2.3 MiRFA*E

K JFE AR B8 g 6 2 AN A% A PR \) AR TR Y-

0606002-2



EJE I

YAIO; : Eu® & 90 K 45 2 A9 1 45 5 SR AF

2000 7 X i 26 fi7 5 (XRD) AL 317 25 48 43 7 - >R
Cu # Ko S5 £, M Ni 3% 7, TAE RN
20 mALHJER 30 KV, H##E E R 3. 6°/min, £ K
J90.03%5 R H S22\ AR 77 1) S-4200 B 4 4 AL 4R
(SEMD X} 94 K 25 48 2 35 5 H 42 3647 70 trs R A
OXFORD 7y &) A= 77 i) ISIS-300 B X 4 2 g & 10 L
1% (EDS) X H#EAT BB 1% 23 41 s R AT H 57 28 /) 4277 1y F-
T000F L 5 S0 3 A G A it 98 S vk R A7 003 L ) 45t
B A 200~800 nm, fH#i# & N 1200 nm/min, H
24 700 VB KK 1 nm, J] Xe KTVEBECR

3 R 51HE
3.1 X SH&ATH 4
2(REKES WM %+ DO PVP/LY
(NOy) 5 +AINO,) s +Eu(NO, ), 15 & 27 4E 75 A )
TSR B 2 h FE ) X R AT S L. AR AT
T, Bt 5 65 B TR FBE 1 T 5 4T A 2 ¥ vk G s T A
F A, HREEEE 700 C i a) B ALFE
20=32"/ 5B — A TE R AT S 0 L SR R A6 2 G £
HEAE 700 CRE BRI AR 5L TCE T s RS R R
800 C (R b) 1 900 C (M1 o) Wy, W T
Y, ALO, FAHB LA IE N, BRI AR 2 5
Y AL Og A5 R A R AE WA W) & [ B BT
Y AL O, B A7 4 0, & B 45 3 7 Y, ALO, A
Y AL Oy IIRG W AR S5 R 25 . HIG BRI N

121

- (220)

¢ (022)

(200)
(210)

(202)
(040)
311)

#=(042)

®) LA MK

(d)

7
\
7
1

1

Intensity (a.u.)

Il
d“wwk/‘/w‘\‘nu PAAAAMNANAAIAN e nee]
-

L Al by g PORTpt6TIRA,
T T T T T T

10 26 30 40 50 60 70 80 90
20/(°)
B 2 PVP/[Y(NO,); +AlNO;); +Eu(NO;), J & 4 £F
HETEAS 7] B 08 1 5 IR 1 XRD &l () 700 C
(b) 800 Cj; (c) 900 Cj; (d) 1000 C; (e)
1100 C; () 1200 C
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Fig. 6 EDS spectrum of YAIO;:5% Eu’" nanofibers
3.4 TORKXIESH
KB 7CEEES WM 4% B D 82 R
Eu’ " WK YALO, : Eu’" 9K £4F 4k py e e i . LU
609 nm Sy Mo P K A B YALO, = Eu® B9 #0& 6k
7 Ca) iz s L 7 Ca) Rl DLW B3R O 35 B
SR T 234 nm Ab L J8 Eo®" — O Z [a] fY B fif i
. B 7(b) NPk 234 nm Kk kK 1S F
YALO; : Eu’” KR EF 2 1) & 51635 i B YALO; =
5% EuT R SETE M R RO & i F585 ~
656 nm Z [0, X JE Eu’" #9° D, =" F, BRI 77 A1 .

234 A,=609nm (@)
0,
)
5| [ /7%
&
Al
=
g .
S V)9 F,~G,
394
-~

ERSEIE AL T 609 nm 4b 58 % 547 T 631 nm
4% 5104 T 8 T Eu (197D —~"F, AL AR R AT, 1
W Eu’ b RO O AR O X BT AL A
IR A TAHRFFRIY 5d F1 5g A LA K &R A
5] P i A ) R A A D L £ A R R
TR A R T AR LI DT F, AR
BRAT s 7 585 nm Ab Y & 41042 Eu® (9°D, —~"F, Bk
FEPE A 5 7E 585,590,597 nm Ak % 4t 1& )8 F Eo®t
f° D —"F, BB AR BR T W Eu 2 T4 ™4
T B X BR AR L b 7 T 579 nmAb A & G i
Eu'" 9°D,—"F, BRE7 AR . MWE 51,609 nm
Ab (R & F 590 nm B IE(E , UL AE YALO, &k
R Eu’ Ab 3R RE SRR PO AS A L

M7 T B B’ He B 360, 44 ok 21 4
(1 9¢ 5t % 5t i 0 AR A8 IR 7.8 F AT, YALO, =
1% Eu®™ 94 K 25 4 1 38 % & B 6 i e B 5 1
YALO; 5% Eu’" & F &k S5 6% Bk o s 2 0 24
Eu'" BRI /N T 5% W, 44 K 2F 4 1) & 6 5 5 b
B RN R LY B’ BRKE KT 5%
B o 9 K 2T 4 (1 % 0k B 45 2% ViR B 1) 336 D 1 ek 55
Eu’" W BE A 590 & — AN I S W BB L 3k A vk B B SRy 5E

=234 nm (®)

200 250 300 350 400 450
Wavelength /nm

500 400 450 500 550 600 650 700  &5O

Wavelength /nm

7 A Ed’ BRI YALO, : Eu'" 4K 25 4k (1 Ca) 3R O6 15 A (b) R 36 i
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