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BRot LAFAE LA A AR e A A AL, T ELAR
33 nm Zr0, 25U R ER W B — I8 B i 2 e 5 T ATV
B BEHHZRE i b AL A FLIFAF X AT BE Rt T A
7 242 T Y 32 A AR T i A 14 HE R T IR 20, 1
UGG 2E S L aR 3 FRE i 14 L3 TR A HE AL A

fEank 1 Fros, WRPBEIETUUE SR, BN
550 nm ZrO, %5 0 UER FU 3% T BUA EL L7 20 93 O
165 m?- g™ 1 0.613 cm’-g™!, /N T HAEHN 85 nm
(192 m?-g™ A1 0.718 cm?+-g ™A1 33 nm(314 m?-g™ Hl
0.895 cm’~ g™)Zr0, 75 OBk 1) HL 2 T BURN L AL

x1 AEE ZrO, EOREK L RAR K LLFLE KD

Table 1 Specific surface area and pore volume of ZrO,hollow micropheres with different sizes

Particle size / nm

BET surface area / (m*+¢g™)

Pore volume / (cm*-g™)

33
85
550

0.895
0.718
0.613
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Au@ZrO, ¥y & 2 3 PR R RLAR Au@ZrO, 75 0>
flER T Au & 5 B0 GE i EDS 43 Hr il i 45 i 5k
2 FIt7R . Au@ZrO, B3R Au it 0 8029 1.2%, 1M

3 AP Bk R A B 2 R0 BN 1.8% 2.0% |
2.1%, B BEAS 0 BR A EAR /NG R, R AR /N A
TN 820 R B S AN ROIO T S G N E A U L
KKLF 3 T Ze0, 2 T 26 1005 Wi AR5 B9 i A 3
P

x2 TEAAVZIO, BERHPHNELTEREBNSE

Table 2 Mass percent content of each element of different Au@ZrQO, samples

Sample Content of Au/ % Content of Zr / % Content of O / %
Powder of Au@Zr0O, 1.2 61.3 37.6
Au@ZrO, microsphere(550 nm) 1.8 59.0 39.2
Au@Zr0O, microsphere(85 nm) 2.0 60.1 37.8
Au@Zr0O, microsphere(33 nm) 2.1 59.6 38.3

TG R KT8 A DR g K i8 E OR g 1 55 - T DL '
G LR A& 7a FER | HX 58 A i o K it K
9370 nm) AR JE R R XS | DL A AR R i

1.0

—a
08f —P

0.6 F

04}

Absorbance

0.2

0.0

300 400 500 600
Wavelength / nm

L7 S 3 () X B () 2 =
e

Fig.7 Ultraviolet-visible absorption spectra of p-

nitroaniline(a) and p-phenylenediamine(b)

JEH, RGEHAT G T Au@ZrO, B3 2 3 FhAS [ i 42
Au@ZrO, 75 O ERTE 35 °C ANI]B B [v]  ff AL 1%
P SR WE 8 Fror . WEIR AT LU ) X F R 72
G AIKKL 1Y 70O, FE G R, XS NaBH, % 80N A £
SN AAR 8 T I 2 R — B TR) S, X i R R e ) e
ARACAR /N BB ZrO, X X6 il 35 28 i i T s o L 12
HAEAMEA, T2 Au@ZrO, 25 O ER A B 5 i 4
F B8 S B T 38 T A R R e ik T
SRR, UL Au@ZrO, 75 /U ol BR X Xof i 32 % e 1) i
TSN AT B e A TG M EL AR 6 PR B 25 0 B
BRORLAR IS /NS K X T AR Zr0, 25O ik R
Au I 2 A G AR 0L 16 M 5 v 4 gl ok
RS RBIELL, Au@ZrO, &5 0 S AT PR ]
B2 T Au 90KRLT1E 200, F18 5] 015 i
B, BT A 90K kLT 7E Zr0, MER 3R 1 1 & 4y
U, B T AR A RIS 1 kA AR Ak



6] 30 15 45 . Au@ZrO, 73 0 AR RO 4 1 o B HAf A I 621

Time / min

(a)Au unloaded ZrO, nanoparticles; (b) Au loaded ZrO, solid
nanoparticles; (c) 550 nm Au@ZrO, hollow sphere; (d) 85 nm
Au@Zr0, hollow sphere ;(e) 33 nm Au@ZrO, hollow sphere
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Fig.8 Concentration ratios of paranitroaniline to its
primitiveness in the reactions at different time

under existence of different catalysts
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Fig.9 Raction rate of paranitroaniline reductions

under different temperatures
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