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Preparation and Characterization of One-dimensional Porous Zinc Oxide

Constructed by Nanocrystal
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Abstract: One-dimensional porous zinc oxide was prepared via the calcination of zinc oxalate precursor obtained

by solvothermal method. The products were characterized by XRD, SEM, TEM, photoluminescence (PL) spectrum

and nitrogen adsorption-desorption. The results show that the obtained zinc oxide sample is porous and

constructed by nanoparticles about 30 nm in size. The specific surface area and total pore volume are 126 m*-g™

and 0.13 cm’-g™, respectively. The PL properties related with defects in ZnO nanoparticles were discussed for

porous zinc oxide samples.
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(GBI ali A0 = SRS 204k T AT BRZS A 7
IR R B (53 AT 4l BU M 5 LB LAk T ) SR (43 AT
afi BN SR AL TR0 )
12 ZHTE

(1) 43 SIECH 5 5 mmol i8R EE A 5 mmol # R
B LR TAS 40 mL, BRI —F T 0RA KR
G E 100 mL & RE T %, 7E 130 C4
PEF BEE 10 h, R HAARH EZIRGFT TR 28,
FIFAS =4 A 4390 25 8 F K B 8K S REBR T BUK
JEF 100 CF T/ 6 h,

©2) ¥ LB AR A 43 3 43, Lh 5 °Cemin™
M THEE S 433 THE 2 450 °C 600 °C 750 °C,FF
TR¥F 2 h, XTR =50 545 a b e,
1.3 FHIRAE

X SEATH X pert MPD Philips 4= H 8417 4
1, TN 40 kVx30 mA, M Cu Ka Fi it (A=
0.154 18 nm), FEARZEIES Ni D8I R, R I B
7 AT SR B 98 0.02°, 253 1°min™,
ARG 20 A 10°~70°, K Hitachi S-4700 37 % 55f
BB (SEM, TAEHE N 5 kV)F H 4 H 37 JEM-
200CX AL 5 i 7 AR (TEM, I FL R 160 kK V)W
B A, SR AT W% B H AR Shimadzu UV-
2550 U] WLOGTEAGNAS | % i 2¢O R A Hitachi
F2500 LA 325 nm A& BEALIAE . TG-DTA 4341
F WCT-1A BN 25 AR (AE 52 AR ) S
22 SAGUT AT M A FHE R R 10 C-min™; TG
A 10 mg, DTA =FEH 100 WV,

2 HRSiTR

21 EBREFWREMAKEHA—HESFL LT
B 48 53 T AN 45 M R AE

BLTA a3 51 5 500 38 25 10 T 45 i 3K 44 &
HABRRE Wi XRD &, DRI AT UL | iy 3K A4 i 43 5]
TE 20=18.70° .22.73° 30.31° ,35.20° .40.70° .43.51°
S b R AT S 0 X R PDF R R 25-1029, g7 &
SRS TR R PEAN — 2, AR A XRD TE
260=31.66° .34.34° 36.29° 47.54° 56.68° .62.80°% ik
B BLAT e g3 e AR AR BE AR (PDF 80-0075) Y
<100>.<002> .<101> . <102> . <110> . <103>% i Ifi
H AT 5 A B 554k . B Scherrer A0 H AT 15 A4k
BERRRLZY 35 nm.,
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A: zinc oxalate dihydrate; a: zinc oxide
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Fig.1 XRD patterns of zinc oxalate dihydrate

precursor and zinc oxide samples
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Fig.2 SEM images of zinc oxalate dihydrate and zinc oxide

samples with different magnifications
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T S BRSSO aE— 25 I WSR3 B | TR B - 3
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22 FER A AR B R e R (B 2d) I AR AR H R
FRTE 30 nm A2 A7 IR TR ST AE
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Bl 3A H AL BERE S a 19 5840 n] LI G 3
LU )RR S AT LG 3 58 A6 A R R R B 1Y)
W, 7 200~370 nm i [l P2 A 50 20 ) s g |
W2 K Zn0 A BRI 5 ARG Wtk §E | JF HAE AT
DG X W M A2 5 371 nm Ak AW CHT 10 2 A =
T2 T AR RERE S B TR AE B 4B a b e
S Ay B R A T BT AN (R AR R R B T I A AL B
b PEEUR TS | NETAT L | 450 SCHBERERE & FE i
AL X 398 nm A AT — SR IR IS0 A T L X 43 S A
448 466 nm I LI | 7E 485 508 nm Ab H B
R, 600 °C 750 CABEFE S 630Uk 6 i i
AHIE B 448 466 nm A& B 5 0 i i Ak 7E 419
485 508 nm Ab ¥4 IR L I
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Fig.3 UV spectrum (A) and PL spectra (B) of zinc oxide
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] 4 Sk S AR AR St AN [ AR A 1 378 S Pl 5% i
F NER] UL SR AR BERE i i 9K T — 48 TT )7 HES)
A, 45 SEM W24 SR —50, 1M TEM 453 2R | &
U237 CININC I SRRV B SE2L P Y DAL i R
AT A AR FLIB 254, B T A S AL B RE O R i 4
K SBURLF SR B 1) — 4 Z LR Z L9k R
(1) FL B RE Fh A K 0RO RS B, LA 2% 1 DU FR 40 oK BRE
MIFRIIE L, A AR 40 K ORE 1 3 F  31 7 =C T
PRAFIA AL 1) 2 17 AN AR TG PR HA B2 07 /] 5A
HEACRERE i a 09 AR — B AT 2R, A IV A
W B R | 7E AT FE ) PIP=0.4~0.96 BYSE R BT
MR R RA T N, RENLALIE N SR, E
SB 2 Hy B0 B £ A5 20 19 BJH LR A K],y XU
?S?Lﬁé%%ﬁ,qzﬂj?Lﬁé%%Ujﬂ 1.5 nm A1 14 nm,

200 mm
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Fig4 TEM images of zinc oxide sample with different

magnifications
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Fig.5 Nitrogen adsorption isotherms (A) and pore
size distribution (B) of zinc oxide sample
calcined at 450 °C
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