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Hydrothermal Synthesis and Characterization of Flowerlike YBO, : Eu’"

CHEN Ji-Tao, GU Feng, JIANG Hao, SHAO Wei, LI Chun-Zhong
(Key Laboratory for Ultrafine Materials of Ministry of Education, School of Materials Science and Engineering, East China Uni-
versity of Science & Technology, Shanghai 200237, China)

Abstract: YBO, : Eu’" microspheres with flower-like structures. were fabricated by a facile hydrothermal
method. The composition, structure and morphology of obtained YBO, : Eu’* were studied by means of
XRD .EDX, HRTEM and SEM. The as-prepared YBO, * Eu’" microspheres show hexagonal vaterite phase
with the elements of Y, O, B, ‘Eu to;be found. /The YBO, microspheres, with an average diameter of 1 —
2pm, are composed of nanosheets with thickness of 100nm. The formation mechanism of the flower-like
structures is also proposed. The YBO, : Eu’" samples have a strong red emission at 612nm and a high R/0
ratio under ultraviolet excitation, which indicate lower symmetry of crystal field around Eu’* in such flower-
like structures:

Key words : hydrothermal synthesis; YBO,: Eu’* ; photoluminescence ; flower-like structure

TSR FLAT 50 RO R R S Skt 4

il 45 = PERERY REBO, : Eu’* Jy 345 2L UL TE

FHITFTHE G S PERE R AL, X T [ {4 S 18 IF 72 Fil
MBEARET L. T & 15 FIE S 90K/ ok
SENER N R TN R IND DS RN 2K S i o
K, Eu't B2 L MR R TR AR R D — b AR 1
ZEFINCVUV) ZERRE, AN TR BG4 |
FRRARTE A LA B R G PR RE S5 05 A8 T R
W AR, S8 LR RO B E S B T
AN S 7 TR L B B T AT R R B K S K

WHEH: 2009-02-10, YEMEHFE: 2009-05-07

I (B 1S RN i DA A= SN 8 9 [
B RIRAGIE T KRR A SR JORIAR
HI5Y 430 YBO, - B’ HIA R IE. DR el
a1 8 5 47 9 75 3 Al 4t 350 o A 9F HLBA W e
FL YBO, : Bu’ " HoA PRI L.

KRG B TR AT, RERS T s B
AEORAS S TR S OB BT 2 R . A AR L
HMT fE G HASAR IR 15 YBO, B 45 &~ 1, I K 34

EEWB: EZEARPAEES (200706015 ) 5 E# LT LR Sk ATHRI(08XD1401500) ;b i i1 BE -7 2 BRER 114 (08GG09 )

EEE N
BINBKREAN: ZTHEE, ##%. E-mail; czdi@ ecust. edu. cn

(1980 -) , B, #1584, E-mail: jtchen@ mail. ecust. edu. cn



%5

WRit ¥ , 55 AEBRIR YBO, s Eu’ " IR G LS AR 1065

BT A B] T IEBRR YBO, : Eu' T, R
I T HIE LA RAE A A e TR fE.

1 REERsS

1.1 RIEER

ANIKEHIREZ, S Al 75 F LU (CHMT) |, 43
Mréafi; Wime, srtral; A4, i >99.99% 5 Jok
CWE, hrdli; SR, 65% ~68% , srraf; i ki
FRN R T ] 24 2R R A iR A PR 2 )

1.2 SLIGRRER

1.90mmol Y(NO,), - 6H,0 5 0.5mL Eu(NO,),
AR (0. 2mol/L) LA K 2. O0mmol il 438 F 40mL 2=
BTk, =i T 3iEE 10min. 2. 0mmol HMT i1
A PR, RS HE 30min, FHESWHEREEIN
R IR CARA T SOmL R &b, 1RG40
DABFEL. $i4E T 150°C e i 12h. QAR AR =
G, ¥rwesos s iR s aaiie, FHRE K
HIHKCEEA VR 3 W, T 60CH2 T4, 6h. 2
FEERTE DL B e L 2°C/min [ TFIE % E 700°C )5,
PALHE 4h 153
1.3 JiRAE

YA AT . SRATHAS Rigaku D/max-rA X B4
SESOGRE B IR AT B R X BT Al g8 o i, 1 B
£, CuKo #1 (A =0.15418nm) ;

FIIE 3 e I0 3R 2 € 70 e SR H AR JEOL
JSM-6360 LV i i T B BE % 3 X BT kg & X
(EDX) #4753 5

A B 3 s SR A IR JEM-2100F 15553 B 3%
SR SR Bl I R L 200k V

D e RE MR 2R F Jobin Fluorolog-3-p #¢ %)
TR ASCI A it PRI A T AN A G

2 #R5itR

BTS2 K A BRI B A A 22 3 T 4 A 2°C/min
(38 IR 28 700°C IR AL 3 4h 15 21 ) fee 24
mn Y XRD &3, 75 10° ~ 70°78 Fl N Jode i i, {2
TE 26 ~30° )z 48°4b th 30 58 A A1 5 e, R WAL 45 otk
SASREE S, WM FT B8 RUA AT IR A28 1) LU ha e, 2%
18 3 3 1 A FE DK LB A3 % b YBO, (R
W XRD 35BS AR B 20 =27° 2 34° 401 (100) |
(102) AT . 3 F 20 ~29° 4b 11 (101 ) 477 5 0 %
T RE Y T 7E20 ~48° 50° 53° 401 (110) |

(104) . (112) £ XRD &3 A vt R B — 4> 58
. SCHER[21 JWFIR R, SEAT e Xy I T — 4k K
SRS, BABTHIA R YBO, S 4k R Ak
PR ITRL A . S5 UE XRD BEHH L, 28 i RE
AR 7S T ER A A

HE— 228 T #b # YBO, : Eu®* (1) EDX 4%
WE 2 P, FEaHCER B.OY EutE, I C
st HooER. SRR SN Y R LR, miA
JE A R £

KBRS S A5 80 118 7 0K DA B A B 5 A o 1)
FI L B 8 A 3 FfoR. KR AR R T iR 2
1 ~2umPiER, , HAMSEIRE—E. MK 3(b)
1 155 ZUCSEM Ry & AR IR Bk 3% THDHLRE | 2 BT

(a)

*'u\ 1‘ M\l "
AW

E )

<

z WNMW
é JCPDS

(=}

= ® NO.16-0277

I |

| |
10 20 30 40
20/(°)
K1 700°CHALEEIG YBO; () XRD (a) KehsifE XRD(b) K%
Fig.1 XRD pattern of YBO, sample calcined at 700°C for 4h
(a) and the standard pattern (b)
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Fig.3 SEM images of YBO, before ( (a), (b)) and after ( (¢), (d)) calcination

Z R 2 HER R S, Horp v 2 R R AN
100nm. Z&3 AL 5 () YBO, JE 3 I A kA2 4k,
KA RO /N R 1. Sum. fx 28 YBO, S5 A4 T
HZS WA, 453 10 A 230 5 3 =30 5% — 1
I 2 LA 3, MRl O ) AR, 3850 e —
H. BT LAE A A e 2R A5

H T 25 YBO; WIESURHE A ot
YU, B )ZE R IR s TR B S A R A i
SR TSR, R4 s, ML 4 (a) Hpa] L
i, HOKERRAR 2um, & H 290 R4 4 %
AL 2 BRI T 0L, A28 2 DA oG Ryl
], -JAHE B ARIRES T, J35hAEl 4(b)
ORI, ORISR — 2R BN R 245, X
SO BRI AR AE ) J2 25 K4 0] BB 78 HE 75 4 BLRE A5 45
W FEHAE FH 77 1) 2

5 (a) A GERM B S REGI , FEAh &
PTG, HACRES M 0T 585 AARAE, Ut B UL 15
FY YBO, FEF T F R R, B 5(c) IR
HGJRFBHOR ) TEM 14, HGg s Bbsns TE S
(d). ZAE RS TR UT 001 [ #limy, EH T H 2
JriE. HHr, d =0.319nm X 37540 YBO; /it (100)
fm B E. E— R A R0, YBO, 4Kk Atk
KREUTH[100 1 F1[010 ] Jy i A= K A, i EL% {001 | 7y
T, X5 XRD ARl —20 Xf iz DI
L AT S R 22 AR A A R I S 2R

ST LA B SCHRARIE Y, REBO, f97K
PE O AR AT AR St D7 B (D) il % s
br @AW R H T Y .

RE’* + H,BO, — REBO, + 3H" (1)
i H, BO, 4 5 R pHEL A BE 9% i 2

®)

100nm

K4 YBO; i (a) A5 (b) mifi i i i Bl b
Fig.4 Low-(a) and high-(b) magnification TEM images of
YBO, microspheres
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Fig.5 HRTEM images of YBO, microspheres
(a) Single YBO; microsphere; (b) HRTEM image of the corresponding region; (.¢)-Enlarged image of the edge;

(d) HRTEM image of the corresponding region ( inset shows the SEAD pattern)
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Fig.7 Emission spectrum of the obtained YBO, : Eu’*
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