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Abstract:

Multielemental bimetallic molybdenum-tungsten oxide nanorods were synthesized under mild hy-

drothermal conditions with the aid of Na,SO, salt, using freshly prepared molybdic-tungstenic acid precipitate as
precursor. The products were characterized by TEM, SEM, XRD, EDS and PL. The results show that the stoichio-

metric relation of as-synthesized molybdenum-tungsten oxide nanorods is Mo,gW6,0,. The formation of molybde-

num-tungsten oxide nanorod is related to SO,*.

Key words: hydrothermal synthesis; bimetallic; molybdenum-tungsten oxide; nanorods

SIIC B N v e A R e | Y A e | P <2
fift JCAF AR H R 19 % Jre Jy T ke 3 2 OC HE B AE T .
TEGARB R G U, o 8 4 Jm 10 1 G 1B ke
A7 B AT R B — 4k I 6 B A AR AR
BEEA FRIR R GAE LS IR SRR, o — 4R
B (WO,.,,0=<x<3) JIKMEIHARE TR,
Bl des . UGl | AL AR RO A AL 5
0T R IR LR W50, PRH LA A [) - 1) Bk
W4 235 R ARG 290 DK RO I ol 2 B 1 1) 3 AR 2 J i
Z RS, W — AR A (WO, 0 Sa<B) UK AL
IMAHAL &R TR, BB R Z oo B 49 K Ak

ks H #1:2004-05-12, Wi Bcks H #1:2004-10-19.,

E % A R BL# 5 & % B 5 H (No.20173050)

SR R A . E-mail : yugqs@nit.net.cn; caoguangsheng@163.com

B, Wa)EZIu R ARG e — 2 R E T
F TR F B A0 T AR L 2 B 0 T AL
Yy, K 2 —Fh a8 W A o - 454 R T 2 R 1
FHEAEF, 2 SR FL 45 K A 1 1) 4 34 2 1k o AT
R, PRI IZ ARG W 2 S HG 1 FH s
SR AT 2 2488 A SCE b A K 4077
FRASR DLVEAE M ETIRAR , 7E Na,SO, MBI EA T,
G T A4 JE 2 on R AL g ok B Rl A
TEM .SEM XRD .EDS #1 PL % F- Bt =¥y 47 17 %
ik,

AR W, 9,38 4 RIEAR, WA S WS T TEHL AR AR



<74 - T oHl

1 SEWHES

11 WEESTEMNESNKBESAKENER

H 25 mL %A 0.125 mol - L™ ) Na,WO, %
i . Jilil /\(NH4)6M07024 +4H,0 (ny,:ny=1:9), W 2%
fitt . TEPEFEME LT N 25 mL ¥ E R 3 mol - L
(1) HCl ¥, BB 24 S0 I B TR DT OE . K HCL 435
WAJE , deSE I 25 FE 20 min, 28 5 B0 40 253 500
rpm) 3~5 min, B TLIE YA NGRS, A 50 mLL %
B TR, B 50 g NaSO,, B ZU4E £ 2 h, 8 K
RIR Y o K Z T8O ZE VU 6 A e BEL I 7K A S By 48 (%%
Uk 100 mL), 76 180 CF /KIS N 24 h, [ ARV 4
ZE R RN P (DUVE) 25 B 7K 3t o e ik, 1
FH BT i 08, 7E 80 CF /K T4, 1521 1 7= 4
Rk W4 g 22 o0 AL R S8 AL AR S 4 KA
1.2 WS RME

FHE RS (SEM, Hitachi S-4700 11 3 % 1 H
Fii L B5%) A1 35 5 L 85 (TEM, JEM200CX) WL 25 HOE 5t
HRE I (EDS, Thermo Noran VANTAG-ESI fg i 1%)
XF P HEAT AT . X5 R AT 543 B 2R ] Ther-
mo ARL SCINTAG X'TRA X-$f£Efi7 4L, KA Cu
Ko 58 5% ,1=0.154 056 nm, & JE 45 kV, 4 40 mA
LA, 2K 0.04°, SHEERY 2 s, FIH HI-
TACHI F-4500 %¢ 5653 606 BE 3 40 A 7= W 98 o 1%
B2 Ak, W& K 275 nm, FHETE Bl 300~600

nm,

2 HR5UE

2.1 SEM #1 TEM &%#7

Bl 1a AL I BT 7R 43500 hy S A0 48 A AL 5H 29 44
K TEM B, E 1a EFRATTATLLE 2, A AL 98k
BEEAN 25 nm 247, KEFE 500~1000 nm Z [A],
HEEMERS YA, It BB EA Bk i A ik
Bk b B b AR B A KRB LR 15 nm
feti K EAE 200~400 nm 2 [0], B A B A 99 K B 1)
4 B JLF- N 100% ., B e 1d S 8 Ak 45 A 4E A A 4
YK ER) SEM &, DR E R H R Ak A 0 S AL SH 2 48
KA R B WU, F KR /NS TEM 43 H7 45 R AH
T4, B 2 R SEM A 45 By RETE A AL AR A5 40
KM VEAT BT 20 M EDS 1S 8, SR bl WA
G114 S A A 5 A KRR A 5 FRATT S 1 T2 40 4 (Mo
W . 0), 18 1312 A 5 X 40 K B il oy o e R AT 4
ﬁ,ﬁﬁ%%ﬁﬂ@ﬁztt Ny My 1 20 1:9:27,

Bl AR AN S B 40K B 19 TEM A SEM 5]
Fig.1 TEM and SEM images of tungsten oxide
nanorods and molybdenum-tungsten oxide
nanorods
TEM: (a) tungsten oxide; (b) molybdenum-
tungsten oxide; SEM: (c) tungsten oxide;

(d) molybdenum-tungsten oxide
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Fig2 EDS image of molybdenum-tungsten oxide
(Mo, W 15,049) nanorods
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Fig.3 XRD patterns of tungsten oxide nanorods (a) and

molybdenum-tungsten oxide nanorods (b)
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Fig.4 Photoluminescence spectra of tungsten oxide
nanorods (a) and molybdenum-tungsten oxide
nanorods (b)
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Fig.5 TEM images of molybdenum-tungsten oxide nanocrystals prepared with different salts
a: no salt; b: NaCl; c: K,SO,
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Fig.6 TEM images of molybdenum-tungsten oxide nanocrystals with prepared different concentrations of NaCl
a: 0.5 mol-L7; b: 2 mol- L% ¢: 4 mol- L% d: 8 mol- L% e: 12 mol- L7 f: 16 mol - !
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Fig.7 XRD patterns of molybdenum-tungsten oxide
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nanocrystals synthesized with different salts

a: no salt; b: NaCl; ¢: K,SO,
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