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One-Dimensional CuO Nanorods: Preparation by Microemulsion Homogeneous
Precipitation and Structure Characterization
YIN Yi-Dong™ LI Cheng-Fa HOU Hai-Ge FAN Nai-Ying YUAN Fu-Long
SHI Yan-Mei MENG Qing-Ling
(School of Chemistry, Chemical Engineering & Materials, Heilongjiang University, Harbin 150080)

Abstract: By using CuSO4 and NH; -H,0 as raw materials, the 1-D CuO nanorods were prepared by the couple
method of microemulsion with homogeneous precipitation. The morphology and structure of products were
characterized by XRD, SEM, TEM, HRTEM and FTIR. The results indicate that the as-prepared CuO nanorods with
a diameter of 40~110 nm and a length of 800~3 000 nm have a monoclinic structured single-crystalline and the inner
structure is porous. The size and morphology of CuO nanorods can be controlled by changing the ratio of water to
surfactant(w), the concentration of reactants, reaction time and reaction temperature. The possible mechanisms for
the formation of CuO samples are discussed. The catalysis of CuO nanorods on NH,ClO,(AP) decomposition was

investigated by thermal analysis.

Key words: CuO; nanorods; microemulsion; homogeneous precipitation; catalysis

1 2 S T AR B N RS 5 R )i SR
— AR R O AR R B ) HETE &

0 531 &

H 1991 4F H A Bh22 5K (Tijima) ! & A 40 K48 LA
K, —4EGURATELC BB E R R P — R K
MRHINAORAE AR UK I GK £ 45 55 h T 3L
IRERY S HL RSP TT B AR R OK AR A 4 A R 1
A (STM) BRI B R 4R J R i v 10 i e DG &

Wk B 41.2009-08-12, et ki H 41.2009-10-15,

SR A ORI | e A v A B |
WAL R e b oml sk Lak b2 A
FUBLEE (CVD)S0, FLrb L e 2 4R 4 R R
K | FEHC A 26 2K bR AT S04 2 A
) BB KUINTTEE | 5 TS B S o P A e

BIVLA BB ITRF ORI (No.11521220) ¥ B3 H AR IE VLA FI AR 243 (No. B2008 1 1) B B T H

*HIIBE R A, E-mail :yin_yidong@sina.com

B—AEH VIR B 45 2 T B R 1) AR BRI S AR RERT AT



294 Jd Hl fk

%526 5

A

M, SRR R R A 1 ) A — dE GRS T
P TE O HRGE M EL I G AR MR R B R
BT BN A R DUE B T I LIRS & A DOVE )
1Y 75— P I LR B — M AR A, TR Gk 2 HhoxE
B AFTE— 2 MR BERE B | GCEL R R 7K A% Ak T AN [
Y THOUL IR B T | 36 KA 1 KN KA B K™= ki
TR R AR R i A8 Ak, T FLIROR R X
i A RTINS 2 YU g 1 B T A )
RAR S AR AR S8 45T DUVE I AE BN b e v < sgf b 3%
A Az BCOTTE A, A 280 KA 1 S0, 400 1) A A
H T U0 RN R AW P R T, P RRAR K
INA Gy ¥ R L S B ST DTE AR G 8y
STUTTE B BR 22 7R LI K A rp i AT, o] B[R] )
FI X WA B R AR, P A — 8 B AR DA
FORLAR 53 A B 4 KA 02

7 O HREE 1 DAL 5 3 S DT TE RS B v i 25 ah
KR h | 202 DI S R 8 o = il it 1y
SR TE B B - il A B S ) g oKk -, H T,
3 ) 4 5 R T PH 5 o T 48 9 KO 1 T R R AR D
WL, A AR 2 3 3 359 50 R I PR 5 1 1 7 i R ol %
RYSIZTTOE P S A S

AR, TCAL SR G KA L DR G A 1 1 i
M5 AMTHY T Z K TERS, CuO VE D p B%E 7 2
A, DRLE A AURR 0 L WG R I T AT T T
G R B RHS ARG AR REAEAE A TS K FH g
BEFRARIO H P B AR PO B AU — 4 CuO 48K &S
Fo (AN KA G0 oK 2k 55 )i mT LA SRy 90 K 25 14 FOKS 2%
MIARAR R | AR S BRI v 2 30 T AR 5 1)
A8, RIL , BF 9T — e 90 K S50 CuO 1Yl & Fn sk 2
HERERX,

H AT G —4E CuO GOKFEM TR 2 e+
WA AR AR YT PE RIS T L -2
DUVERR A L4 CuO GK IR I 7 538 K WL HRGE

1o SRR B (AP A2 1 A T 3 00 o 1 T e A
AALR, S T0% 25 A e R S 0 B i R
St R R RE B DDA OC | BRI AR A R
IRV RE (A RO TT5 . IRFE AR AR TR ) e SR
BN AR AVE T, T ATRUA 6T 4 2 790 1 i Ak
PEBE, 410K CuO R F bz —  FHxf Sme
B 1) AR i B B I AR A TR

A SCHRIE FH AL -3 S DU TE RS & ik il 4 T B
BAAFLIR 1 CuO K | IR CuO 91K
F#H 40~110 nm, K~ 800~3 000 nm, K12 L2 K

25 BRSPS B A3k T ESRERE O T R A
f, iR A0 FUA R 4 2 B R A
LW TGS TAKRELL R RV FE R L R I
I 6 74 RS R SREQ I | PR 7 1 4
T CuO 48K HE T 5 R 4 (AP) S A AL AR I

1 SEWHES

1.1 X #

Tt B2 ARl (4 BT 20, e T i IR Sk 27 iR ),
FOK (G et K B Wk h A IR A A,
7S bE S = IR AL B (CTAB, 40 4l v B i A= Ak
A BR 2N A 1), O TR (A3 A Al e T T Ak
T A BRZFLY, 2R e (43 &, el a1k T4 B
N, AR (o el R ) ), oK 2B
(o rat ik T P A T A RS\ R AR OK
1.2 %k f1E

FIH A B 245 W) D/IMAX-3B 2 X I 447 54X
(XRD)ZRAE K FE 1 F A 451, Cu Ko 58 55 (0=0.154
18 nm), A1 22 FAL(AE8  FLE 40 kV, LU 20 mA , FH 4
B 8°-min™, 2K 0.02°, W &5y 100~70°; H
camsan A F] MX2600FE %! 494 i+ W B8 (TR L
JE :0~25 kV) W5 40 K B 1 JE 3, F JEM-2100 5 43
P17 I FL - S AR LA i 4 ROUL 45 g (3 v
200 kV); AL A AXER T WCT-2A Bl 22 #4 K
oy T RE G 32 o R RE AR T AT o
PerkinElmer 23 7] Spectrum 100 {8 B i 725 461 21 48 't
TEASGI 22 £ Y FTIR Y63
1.3 CuO #REBERF &

5 mL 0.3 mol -L™" 9 CuSO, ¥ W T BE#F
O BERE T E R A 0.8 mL VR ZUK | 3% 5 Y LR
ERN e 7/ N3l

2 g CTAB .3 g IE T B 18 mL ¥ ek
AF 100 mL =HUR T, TP 15 min 5% —
S A A W RO A GZIR A0, dkedi B
15 min, JE B 5035 WA LR, 85 32 T D v
B OTE— BT RO — 2 YIRS B0, FHJEK
L FEWRKYE 3 K, 60 CHEIR T4 3 h,600 °CH ik
JBbE 2 h BT A3 2] CuO 40K
14 SEBRENELSHF

o SRR Bl AL 53 A el B AT G 5 o AP
CuO AL 3% it L oy 98:2 WHEEIR & IR & )5 I K
AR AR R T LB Y RS 29 1.2 mg, THiL
15 C-min™' N, 5,



52

FHIGAR A . — 4 CuO 24K A B FL— 18 ST T VE R 5 12 1l 4 5 45 H SR AE 295

2 HRSIE

21 CuO HARBEWEHRFIR DT

B 1 R TEGRR B R FE 4 0.3 mol - L™, w=15, [
TR 82 °C, SWHEZH 6 h,600 CHEBE 2 h Z&1F
THIARE CuO M9 XRD B, Xt HE T SR b fl | i
(47 & 5 PDF #r#fE R B (No.05-0661, a=0.468 4 nm,
b=0.3425 nm, ¢=0.5129 nm) 17 EAEA W) A | 2B
FEYIRAERY CuO SR B SRHEE I (C2/c 25 AR,
T RIS | BT S IR SE A IS

2 ST R 0.3 mol - L, w=15, K
T EE Ry 82 °C, R MIETEI R 6 h,600 CHELE 2 h 4514
TR CuO GIKFER) TEM 1 HRTEM F A, H
2a A HIAR SIS 648 19 CuO k43 BIUHE 54 1 — 4
Bk &5 #  HOF 3 B 0 80 nm, K29 1500 nm,,
Kl 2a 38 7] DL A SE 5 45 1Y CuO 99K 5 02 H
CuO Kb T [ 2 %€ B, Horb A2 A FLA | L S ik

(002)

Intensity (a.u.)

30

Bl 1 CuO #1KHER XRD
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Fig.2 TEM (a) and HRTEM (b) images of CuO nanorods
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a: w=15; b: w=18; ¢: w=21; C_:=0.3 mol - L™"; =82 °C; t=6 h
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Fig.3 SEM images of CuO nanorods prepared with different @ values

400 nm

a: C»=0.1 mol - L, b: C.»=0.2 mol-L™; w=15, T=82 °C, 1=6 h
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Fig4 SEM images of CuO nanorods prepared with different Cu* concentrations
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Fig.5 SEM images of CuO nanorods prepared with different reaction times
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Fig.6 SEM images of CuO nanorods prepared with different reaction temperatures
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Fig.7 IR spectrum of CuO nanorods
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Fig.8 Formation process of CuO nanorods
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