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SREE. B RVEKS A TAE AR  BoA L 1012 B
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# E: 1) NaOH, Y(NO,); - 6H,0 Fl Eu(NO;) ;. 6H,0 Jypidiik, @it 7N 47 PEG-2000,
KK, MG BT Y, 050 B’ QR BRGNS, IR Sk i 0358 T B X HL 5 Hy n o i
BT T RS . #RIT T Y, 05 Eu’ * JPRREBEFGERAT RE KL, FIRBFSE T Y,0;: Eu’* gk
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Synthesis and Luminescence Properties
of Y, O, : Eu’* Nanocrystals

SHAO Xin'??, LIU Fengzhen'”, SUN Qiaozhen' , MENG Xianhua', LIU Xuehua'
(1. College of Materials Science and Engineering , Liaocheng University , Liaocheng 252059, China)
(2. State Key Laboratory of Solid Lubrication, Lanzhou Institute of Chemical Physics, CAS, Lanzhou 730000, China)
(3. Liaocheng Research Institute of Non-ferrous Metals, Liaocheng 252059 , China)

Abstract: Highly uniform and monodisperse Y,0,: Eu’* nanorods and nanotubes were successfully prepared in large
quantities using a facile hydrothermal approach assisted by a capping reagent, PEG-2000. Cheaper NaOH, Y(NO,), -
6H,0 and Eu(NO, ), - 6H,0 were used as the raw materials. The formation mechanism of Y,0,: Eu’* nanorods and
nanotubes were discussed. The results showed that the morphologies of Y,0,: Eu’* were depended on the different reaction
temperatures, reaction time, the addition of NaOH and PEG-2000, and the prepared material had characteristic red emis-

sion of Eu’* | while identifying 5% Eu’* -doped Y, 0, had the best property of luminescence.

Vol. 31 No. 8

Key words: hydrothermal; Y,0,: Eu’* ; PEG-2000; luminescence
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FHZS YR 5 4 Jie VS A5k 00 il & s 7 /0 DL i 3D — Rk
Y,0,: Eu’ " kg by, AT AR 6 pm £ AT,
“AEHRE IR 29 30 nm; Zhong™! % AR i] Na,H, -
EDTA - 2H,0 AR ZE 200 CF /KA 12 h 56 0 T %5
HRIR Y, 0, Eu® " KBRS, IFPRANATSE T A KALEE K
KCPERE. P E TR Wu' P 48 AL CTAB S % (i
TEERER LTI R A A H4 T Y, 0,0 Eu’ ™ 21 (058
Jek, FEMFSEHTE 394 nm F1466 nm PiLb T Eu’ BT
7 Fy - L, ¥y D, 5675 A7 B S A B0 OB . PEG-
2000 & —FhE R Y, WM B W b ] DU R 5 R
7 A B fix B L SR W, R TTTE LS IR . AR SCR
F PEG-2000 /ER%45%], 5 Y(NO,), Fl Eu(NO,), &
B RPI, SRJG FAE R BRI, IFXHOG 2= M fe
T TR,

2 % I

2.1 Y,0,: Eu’" k&l &

FRIC— & 8/ Y (NOy), - 6H,0 Fl Eu(NO,), -
6H,0 T 30 ml ZEgFKh, RIEMA—E &I PEG-
2000, 5 ZUL P S A0 R o K IC 471 8 ml NaOH
(15% , FiEs%50) wWHmmAS ERREwR T, ks
PEFELS min, [T RNE, B HEEA 100 ml (7K
Mg, 7200 CTRIN# 14 ho BUHRIZE, HREBED
BER. MIOKCEREAE PR 3 K, RE1E60 CTFT
PR3 h AR BRSBTS R ST S R

700 CHEASHBSE 2 h, BAMA A=Y,
2.2 Y,0,:Eu’" #MERIRAE

TSI AR 1 A 4 Tk PR 74 [T i 9t STA499 [ 25 #4 4
BEACI 5, R EE Il 20 ~ 100 °C, #4320 K/min;
FESIE S H A JEOL 23 7] f JSM 6380 LV 4 A 3 i/t
IWEE; $B2% Eu'" Z 5 MR 5 03 & F & 58635 %
2 [ Perkin Elmer /A ] LS 55 #6352 , 4 & Y6 U5
450 WAUAT, ¥k A 4% =10 nm, K GTH4E =5 nm,
AR =1 000 nm/s,,

3 HR5ITiE

PL PEG-2000 A 45 4 7, A B 45 1 F A
Y0, Eu* ARSI IE SN 1 TR, B L AT RLE
NI PEG-2000 Z J5, A & i IR i TR AR AR K
TR, X JE BT PEG-2000 HA K 194> F 4%,
] DA IE G v v ) B T B R AR IO, i T AR VR
B 3 8 A e £ . Bk4h, PEG-2000 X ¥
BT I AE LR A ) FR— s A BAE T, A 3 1)
HIRE I RES T R A A SRR, ITAEERT
FVR I e 2 R A AR RN = A /D i R . B K
IR NLELT, WP AR R A B s B T % R
MR, AT AR UERR SRS AR A, DT AR 4k
PR EA K, BEEREE I, A KR, T
B AR Y, 05 Eu’ i AE PEG-2000 f) 38 & 11 F 58 42 %%
A GIREE, DB K2 20 pm, BEARZH 60

OB 7
N i R
- N < Ny '
A\ )

q“,ﬂo ;‘L‘i_[nw_.
LR

B RRISME R Y,05: Ed* REGL Y SEM f£: (a)140 °C, 14 h, 8 ml NaOH; (b)170 C, 14 h, 8 ml NaOH; (¢) 200 °C, 14 h,
8 ml NaOH; (d) 200 °C, 8 h, 8 ml NaOH; (e)200 °C, 24 h, 8 ml NaOH; (f) 200 °C, 14 h, 32 ml NaOH
Fig. 1 SEM images of Y2031Eu3+ samples: (a) 140 °C, 14 h, 8 ml NaOH; (b)170 °C, 14 h, 8 ml NaOH; (c¢) 200 °C, 14 h,
8 ml NaOH; (d) 200 °C, 8 h, 8 ml NaOH; (e)200 C, 24 h, 8 ml NaOH; and (f) 200 C, 14 h, 32 ml NaOH
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HE #E4F: Y, 0,0 Eu' " ORI £ B HOG S REB 5T 49

~300 nm Z[A] (G 1e i) o XA, A4 52
Tt 7S5 g O 200 C, & 2d, e 45 AR TE
200 °C Jepiy il BEF, SO BT [E] SR 8 h il 24 h B i 15 By
Y,0,: Eu' " KE S A SEM &, 58 Te (2R 14 h) AH
Fe, 8 h I FERIES AL, AR A RAE AR P A7,
AR R AR EAHZEAR A, 24 h 550 T ilA RE SR R
TER—, Ayctkdr, m Hh PR R R, Y,0,: Ea’
AR E 2t — KR Y, 0,0 Eu’ fOKSS, B Le
HIBHEIT DAE H, ORI 2020 um, SMEREE HRZ N
1opm, & U 7R 192 2 NaOH By oS i, i ok 1Y
8 mZE2y 32 ml, XA A OH™ B T £, &
OH ™ i ¥R e B0 1 PRI BUZ A2, ] R I ] 7 A R
B (E R A Y AR, DR R Y
W A BUBCRE AR 2 1/ NIOK R | B e AR AR 1 IR AR R K
1 AR KT KR 254, KRR 29 30 um, EAZ
KZJFE 60 ~200 nm Z[i],

ARFEEE R Y, 0,0 Eu’ " £f 58 520 4056 33
I B % G A 2, 52 UE B, A (RO RE R A9 3 Y
Y,0,: Eu’* £ 5 1Y £ 40 56 3 8] 22 B4R /N, McDevitt I
Davidson ™ ZEAR L 1 it it 56 F Y, 0, BILLAMEIE A,
SCEEARAE A AETE ] | 410, 462, 565 em ™' H B I 7E A
SRR B, E 2 o] LB, H07E 3 410 em ™
F11 630 em ™" AL A RSO 2 PR g OHL e 455 i 2 R i
KEIFEAE, 7E2 359 em ™' F12 061 em ™ SR C - O 4
PSR4 S), 761 763 cm ™ Fl 1 610 em ™' P 4b 1%
WIS IR S € — O BRI RR IR 4R 3l , 17 1 113 em ™' I
990 em ™" T Ak 14 W MO DU 2 Fh T C - O S T P9 25 i AR A
FFEL, Bl AR BE 1 T g ok S WS W B AP AR, 2R
Wl EL B Gong'™ 76 A& 1 A3 Uil 4 AL 2 M A it
B AGE , TR T RE R B T AR SL R 1A RN KBr B IR TE

Q +PEG-2000
-

3 RN PE-G2000 5 BRI 4 9 Y, 0, Eu®

Fig. 3 Schematic representation of the Y,05: Eu®*
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Fig.2 FT-IR spectra of Y,05: Eu®*

nanocrystals under different

temperatures
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FRE T HAT HL U TR AR 1 28 KA 1 [ ] 3 A e A
B PR R 2 o3 B R TE A R RE AR AR 2 A R T E
REAHXS LR AT R 2 o BEA AR 8 A G, TR A=
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613. 83 nm LD, - F, Z8BRITHI 632. 42 nm AbY°D,-'F, &
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[25 26 ] AT LA R SEPLEan T . aniEl 5 FroR, 1E
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CHAESAT LB BRIT, B°D,-'F, BT, ALK
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Fig. 4 Emission spectra of Y,05: Eu®* nanocrystals at 253 nm
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Fig. 5 The location of Eu®* replaced in Y, 0, lattice
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JB D, Fy 25 8] 0 P AR BRI [ B3 g 42 2 )
g Eu’ ™, W Bu’ T 4B 4 AE 5% (JEE IR 4y K0 B
Y, 0,0 Eu’ ™ B i K58 B 0
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