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Hexagonal NaNdF, Prismatic Nanorods: Morphology-Controlled Synthesis
by Hydrothermal Method and Luminescence Properties
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Abstract: Hexagonal NaNdF, nanorods with a regular prism were synthesized under mild conditions by
hydrothermal method. X ray diffraction (XRD) study shows that pure hexagonal phase NaNdF, could be obtained
under the current synthetic conditions. Scanning electron microscopy observations indicate that the as-obtained
NaNdF, prismatic nanorods have a length of 550 nm, and the ends of the nanorods are a regular hexagon with a
side length of 85 nm. Results also show that the chelating ability of EDTA-Na2 on the rare earth metal ions
changes with pH value, thus leading to the change of the nucleation rate, and further affecting the final size and
morphology of NaNdF, nanocrystals. The results from luminescence properties indicate that NaNdF, Hexagonal
prismatic nanorods show characteristic emission of Nd**( /~f) at 892, 1 058, and 1 342 nm, and the strongest

emission peak is at 1 058 nm, corresponding to the *Fy;—*I,, transition of Nd*.

Key words: nanocrystal; NaNdF,; hydrothermal synthesis; morphology-controlled; luminescence properties

ks A1 .2013-12-10, Woie i B 491.2014-03-04,
GRS W S E R AR AT A E 4 (No.2012SQRLO82ZD) ; 42 B4 e 45 2 A A8 9 H SR B 2 W92 22 4 (No.KJ2013A038, No.KJ2013B032)
FIE K AR 22 548 (No.61174012,51275001) % B 5 H |

“EIRIEE R A . E-mail ; taozhi@ahpu.edu.cn ; Tel : 0553-2871252



1594 TR R A AR =S i %30 &
0 8 = K, 52 T P R 4 B s T2 R

PRI 5 R I A4 T SR R A R 3R
B UVAR G | PRI 3 e 4 B ORJE 35 A RS AT LA
SRR L RE B 9 0, JTAR SR A AN R R
JEMA LA AT A ORI RE I8 95 £ 52 S 1S9 [N R H
+ ALY (REF; 5k NaREF,) & 11k 58 | #87 Boe s
FREEAR BT =¥ AN /N B AR B K> A
5 OGH AR AR AR YIAR I OGS Ak )
S QU .t B RN, TR S 3 B ETY R, AT
AN A B G T vk A B B [FDE 3 A
+ FAL P BN K T I L S PUR ML AR 2
T3 V5 R B 4 s TRk 0 4 oK RN A - AL B R R
N AT B R A S WAL Y AREF, (A=Li,
Na,K,Re=#i 1 JC % );Mai %> F| H Na(CF,CO0)Fl
RE(CF:COO0); 1 281 53-fi J 17 il % T NaREF,(RE=
Pr, Lu, Y) 24K & 5 {FL [ A 32 R0 A0 00 fif 125 75 28 5 Tl
ISR T — L8 5 53 il A5 5 W) 0 A L& )
LI 9% S5 ORS00, FLER AR 2D TR A 2 L KGR
TR Rk S IR R AT 4 L L A RO R 2 —
n s B AF PSR K Bk & LT 7S 5 A NalnF,
(Ln=Nd,Sm, Eu, Gd, Th)Zi SR 44 K i | Lin 520K H
KA R R NaFuF, & A2 18 4R LoF, i3
K, Zhuang 552058 2 I AT A G LT ORUEETE
7N 7 A NaYF, 8 &, Wang S E = T4 0T
NaEuF, 24K # FUE S BLI NasEuoks, 29K Bk, 4
L AF P H Nd(C3H,C00); - Phen F1 Nd (NOs); + Phen
(Phen, 1, 10-phenanthroline) A £ I , 7E K A4S T &
BT NaNdF, AN FL G4 KA AH 2 0 ok 8 52 2%, S
R E, BIRC A BT 2RI 5k 90
KA, AEXE AN R) T 55 U] f) AH B R 5 6 A8 i TA R
RS ok S PR B 45 5 LTI AR R B R T Y

A TAE R EDTA-Na2 Hfi Bl K #86 Bk A i
T EHA B AN 75 5 A NaNdF, 75 B2 FE IR 945 K
B 3E A A Y SN ) SO IREE pH E S G
SN A A, SBLT R W A A AR RO S 4
il I AT TGS R O LR SR T R B
GRS,

1 SRBEHES

1.1 ik
EALH(99.99%) 2 "IV £ TR AR TSk
B = PRI AL SR AN fEIR =K EAkEh T

HEATHE— A alifh
1.2 #HFmiH&E

FRIC 1 mmol Nd,O; ¥ i T3t 5 1 5 fird 1R 7 W
(3 mol-L™",40 mL) ™, Az & =i+, #A 10
mL,2 mmol EDTA-Na2(n/ngmno=1:1) %, # 7115
FERH5TE A 10 mL 19 1.5 mol - L™ NaF ¥, 4k £
PEFE 10~15 min, KR 5V UG 78 50 9 e Sy 28 1 96
LI, I AZE K 2 SR BUY 80% ,
TN pH (E B BOE M, % 8 IR HBOA R
W, 7 — 2 B I R RO — 8 BB R] 5 B g v 20
FEM, IS RN DUE Y B O 4 B MO e K
CTEMZEWRIK I ZHRZ R, T 60 CT#: 10~15
h, Fe 515 B AR AR AR NaNdF, B
1.3 HRRIE

SR FH X SR AT S (XRD) XA i 14 49 AF 4 st
K, AR R Rigaku D/Max-rA X HFZRA7 41, X
SEUE R Cu Ka 3855 (A=0.154 18 nm), Ni JE I F-,
PO R 40 KV, B HLTR A 60 mA , FHEFE A 10°
<20<80°, AR 2°-min~, L MAEN
0.02°, BT8O 2 NIRRT A S 4
B 2 5 (FE-SEM,S4800), % 9 M1 1 I il 5%
(Hitachi Model H-800) LA Az i IX. HL 117 5F (SAED) X}
B it 1R T8 350 R 285 48 E AT 43 B A SRAE | o3t v e 4 531
200 kV F15.0 KV, iE GRS 7E S BE T AL,

2 SRS

2.1 XRD 4#f

1 J& 7€ 180 °C .pH=3 WK 24 h 345
) NaNdF, /=911 XRD & &l 37 5 0 ] LL4E br b
37577 # NaNdF,(PDF card No.72-1532), fit & & 4%

140 g

S

120

g 2

Intensity / (counts's™)
3

El1 180 °C .24 h pH=3 i} NaNdF, "] XRD i1 4 &l
Fig.1  XRD pattern of NaNdF, nanocrystals obtained at
180 C, pH=3, 24 h
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Fig.2 (a) FESEM image of NaNdF, obtained with 180 °C, pH=3 for 24 h, (b) local magnification image (c¢) EDX spectrum

160 nm

B3 (a) NaNdF, 45 KFERY TEM B F, (b) 200490k BE 9 TEM 1 SARD 76 8E; (c) AR <R AY HRTEM 1%
Fig.3 TEM and HRTEM images of NaNdF, nanorod
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Fig.4 FE-SEM images of NaNdF, obtained with different temperature for 24 h at pH=3, (a) 120 °C; (b) 150 °C;
(c) 180 C; (d) 200 °C; Inset is the local magnification of a single nanorod

K15 180 °C.pH=3 AIEM A~ NaNdF, 19 FESEM 5
Fig.5 FESEM images of NaNdF4 obtained with different times at 180 °C for pH=3, (a) t=12 h; (b) =24 h; (c) =36 h
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(a) pH=1; (b) pH=3; (c) pH=7; (d) pH=10
6 180 °C.24 h A1 pH fH T 1 NaNdF, ) FESEM A f
Fig.6 FE-SEM images of NaNdF4 obtained with different pH values at 180 °C for 24 h

(a) Without chelates; (b) EDTA-Na2; (¢c) CTAB (2 mmol); (d) CTAB (1 mmol) and EDTA-Na2 (1 mmol)

&7 IR Z 5 (180 °C, 24 h, pH=3)/" ¥ 1) FESEM M i
Fig.7 FE-SEM images of NaNdF, obtained with different chelates at 180 °C, pH=3 for 24 h
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Fig.8 PL spectra of NaNdF, (EX slit =2 nm; EM slit =5 nm) (a) excitation spectrum (A.,,=1 060 nm);

(b) emission spectrum (A.,=354 nm)
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