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Abstract: Cubic pyrochlore type aluminium ion doped neodymium zirconate nanocrystals were prepared by salt-
assistant gly combustion method (SGCM) with zirconium nitrate, aluminum nitrate and neodymium nitrate as raw
materials, glycine as the incendiary agent and inorganic salt as solvent and dispersant. The products were characterized
by XRD, TEM, HRTEM, High-resolution electron microscopy, FT-IR and Raman spectrum. The results showed that
neodymium ions were partially substituted by aluminium ions, while maintaining the original pyrochlore structure. The
obtained nano particles had a perfect crystal structure and good dispersion. Single phase Nd,_,Al,Zr,O; nanocrystals al-
ready fully formed with the heat treatment temperature in 700°C. The obtained nanocrystals were consisted of spheroidal
particles with the average grain size of 10 - 30 nm. According to the Scherrer formula, the calculated mean grain size is
14.5 nm. The crystal plane distance from the (222) plane in the photo of transmission electron microscopy is 0.305 nm,
which is consistent with the theoretical calculated value. The catalytic activity of the composite product is determined by
the reaction speed of photocatalytic degradation of methyl orange. It is detected that compared to Nd,Zr,0-, the doping of
AP’* can obviously improve its catalytic performance. When ny:nyq = 1:19, it has the strongest catalytic activity.
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Figure 1. Preparation procedure of Nd, Al,Zr,0; nanocrystals by
a SGCM
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Figure 2. XRD patterns of Nd, AlZr,0; with different t value at
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Figure 3. IR and Raman spectra of Nd; 4Al1Zr,O; prepared at

700°C/5h
A 3. ‘EE 700“0553?’&% 5h Fﬁfgf Nd;9Aly1Zr,0; E‘Jﬂﬂ‘
MRS AEE

Figure 4. TEM, HRTEM images and corresponding FFT patterns
of Nd].QAlﬂbl Zl‘207
& 4. Nd, Al Zr,0; ) TEM. HRTEM R R HRIEE T H 550 E

M4 imoe B, FrT LA B E . SRR N
0.305 nm, AT ILJ7dl R P Nd; oAly,1Zr,07 11(222)
[fl, X—85 RS AR TTRRQ) T E AN dy =
0.304 nm &[0 [AER A THE 45 R — 2. Nd, 9Aly1Zr,0;
() FFT B4 230 FR M AT, RS 21
Nd, 9Aly, Zr,07 f AR A ZE i o

3.4. SRENERIRG S B P B RSAER B E
IR T BLHI AT BEHL IR

5 R SR BB G R B0 OB IR Bl A 4K

Copyright © 2013 Hanspub



15 A BE R L AN R i 1 ) 5 LA KORT PR e 1) A B A

RLF IR AT REIERE . ARPT A R S AE T 2% i
e, ORI WAIREE G, TF a0 A% M 45 5
Hrif, JF BAREHIE S SR BT, 2R
PRI AR B 78 RO AEAE VR R T, AR R AR E
Ko R B BUIRGE & B b 28 B BTt A0 e BT i
i B 5 B LB KL T~ 2 8] F) o 495 141 3R AN TR 1 B 7 HIC R
THEUIMK. T B EEE BRI RN 2 PR R T
WO R, RN R R A R R, SRR
AL T B 40 K i O 2R T LA AT H TR i 2 )R
R B HRERNAG < 0), BPEWAE, HiRHk
K LR R AE SR BE B, D D e ] ) st B AN
REVEN, PHAE 7B R RARR T R, 1R T
KRBT RIRGENE, GV, TG G B MR e
S ok,

3.5. IR IR

HEENH AR =T R R T AR, H
HAE B Z AR AT R O . AR R LG
BT H AR R B R E SR AT K, X SeER AR s
m TR RN R B AR .

Kl 6 gath 7 LA B H &R IRV E(SGEM) &
JS) Nda— AL Zr,O7 A AT B g FH B 2 /N 5 B P
R, MINEEHESTE 1. Mg REERH: 1) H
SGCM & i) NdoZr,O7 HIMEAE VS F SCHR[91 514
SAM & %] NdyZn, O FIEALTEPERE AR 5 2) HR
B2 AP Nd,Zr,0, ML, 3445 724 Nd,_ AL Zr,0,
I HEAEER R T ROV R g, THBREA
FEEAL G I S AR AN o AT NdyZn,O; T 5
AP35 24 mT DL B 4R e A A A b B o JRATTR N
M g = 1:19 B HAEATE PR R0 . IXPTREH T AP
/D EABR PR s SRIG R 2, TP tEaR,
TEPERR 2R

4. Z5ig

I R B H E R R EVE(SGCM) E A 24 {1 A i
NECIIA T HAH e s A BRI AR B IR L A K
ZA R R R S, a N T e A A .
PRGN A BTE R iR i), oy BB,
YRR R IR LN 14.5 nme K& E] dy))
[ TH FE A 0.305 nm. Nd, AL Zr,0, 5614 A R4

Copyright © 2013 Hanspub

Original Particle
(Nd, (A1, Zr,07)

Salt Crust

@» Nd, (Al Zr,0;
Salt T
53

v |Self-propagating
Combustion

Salt-coated Particle
Agglomerate
(Salt +Nd,., AL Zr,07)

Redox Mixture Solution Well-dispersed Nanoparticles

(Ndy. Al Zr,07)

Figure 5. Schematic diagram of the possible formation processes of
well-dispersed Nd,(Al,Zr,0O; nanoparticles in the salt-assisted
solution combustion synthesis
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Table 1. The decomposition amounts of methyl orange catalyzed by
Nd,—AlZr,0, before or after irradiation

& 1. Nd-ALZr,0; RFIZUR MR R ER R E

X = X = X = = =
0.00 0.01 0.05 0.10 0.20

The amount of degradation

before light radiation [%] .04 92 93 96 94

The amount of degradation

after light radiation [%)] 887 894 902 916 903

Pure amount of degradation [%] 79.7 80.2 809 82.0 80.9
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