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Preparation of copper nanorods and nanowires by hydrothermal reduction
CHEN Qing-chun
(Department of Materials Science and Engineering, East China Institute of Technology, Fuzhou 344000, China)

Abstract: When CuS0,-5H,0 and NaOH as the main sources react under hydrothermal conditions of 180°C for 20 h, with
1:4 of c(C®* ):¢(OH ),and 1:1 of Cu?* and sorbitol” s mol ratio, a nano-form material of copper can be prepared , which is
confirmed by X ray diffraction. Scan electron mircoscopy (SEM) images show thal there are mostly right hex bars made of
spheric particles besides some nanorods and nanowires in the product . The nanorods are about 100 — 500 nm in diameter and the

aspecl ratio is more than 50, meanwhile, the nanowires are smaller than nanorods in diameter and seem very soft through the

SEM images.

Key words: copper; nanorod; nanowire; hydrothermal reduction; sorbilol

NI R AL 2 T B A O Bl 4 T 45 ok
PR =4 o Bl JUAF 47 4 K o — BT 5T 3K
Wang 2551 7 3 9 BEC5 0 5 R 6 9 2 K BB
BT S AR . K BIR A AR — AR AL
B, AT EARE S & R S R & 8 SR R i, T
X R F B U B A B A 4 A 4 Rt
Sun 257 % BV WP RO AR AR B T AT DA — SE 4K
SRR R 98 B, Choi %18 2 L& B B 7 16 7k
QUKAS A RE A I, L 0 R B R R
HB T MW A R T 4 R R 48 K 454, Chen
2 O R R A E T A BT SRR Cu0 B4,
23 WA A CuS0,-5H,0 Fil NaOH £ 32 2 JrUp}, ff #5
c(Cu?*):e(OH™) = 1:4, ALY C®+ W R A&
LI AL (B ) B ( D-Sorbitol ) £F 3£ JE A , #£ 7K #4 180°C 2%
PENRML 20 h JE A3 =8, AR U R#H A4
J& A BL AN 4 TR AL Wb et o £ SR AT S K

1 e

FREL— % B B9 CuSO, * 5H,0 ( Aldrich, 4 fF K T
98% )V T 40 mL KB TR LR B R MA — &

B NaOH(ZEJE KT 97% ) F1 1L FL OB ) B2 ( Aldrich,
97% ), B 1 BB — 2 BBl , B BT 15 B W % A50 mL
MR LM, BEEET 180°CH B ik
e 20 he RH 2R )E U UERAS B E R,
80 C LR T4 J5 #E 47 1 # ¥ 5% (JEOL 5900 74 ) Wi 2%
X R4 5F (Philips 3710 BT S0 43 H7 .

2 HR5H®

2.1 FRRERESHE

e BT 097 B BEATBIR X 5FERATT 5 R AL, 74 5
NP 1 R R A S, T LUE TS B A e R
SRR X GEERAT AT W E A A AL B

)

6 70 80

20 30 40 50
20/(°)

B =9 X HEmeE

W 5 H #9 12004 - 09 - 18

TEE A (1974 - ), Y AT, YR, 32 w8 b BRI A B 2& I TS |, chengingehun @ sina. com



e 44 -

2.2 FYMNRAEBRERR

X T AR AR i R AT A LR, A B A
FMEfE T 2 fE 3 iR A . A 2 LA
F TR A A ERTE R ZH AR AR AR, R AR 1K
HA—E WM. BT BRIE TUR 4 AR 19 R 4 (R 41,
FEY R A B B AR G0 R R AR 4, o gk
PR EARLE 100 ~ 500 nm A%, K42 WA 50 DL E,
T 4K 25 L 4P oK 4 B8 40, 45 41 /L 4 BR b 7 G g g
AT, R R LT

B3 FommfadegR

2.3 itig
LTINS EAEA LA ARRMIES, K
BBy A2 Hh BUREZH R R R AR, BB AN OK B AN AN

KEK . EHEW NSRS, Br b B8 [ — 4 4
B A WA ek I RE T R RIS OL T,
AL AT 4 TR A, BT LR R R R AR TS 2
B AR R R RS E (. ROVARSEA R
SCHR M SE A5 AT SC 8, 76 38 BK B A% 1R T T LLid
JE A R TR IE 4 0 A6 T2 4, b dn s O R )
FN A Rk T 4k SR JRAR B 8 4 R 4
MBS o TR T B Az A FY) i 49 K e 40 K 2, A
RATBEAE HY 44 K 9% 4 A4k I 4 428 B 2k 4k 41 ik IR 7
2, RO I AT GEA5 2 40 & 3 B s AR A 1 2k HL
RG22 JE A, M2 R L SCHE S R — L2
B2 3 B L4 31 B 0 2 St W O A R, 2 A
AR SR A K BLEL R A R — IR

& X

[1] Li Q,Wang C.[J].Chem Phys Lei,2003,375:525 — 531.

[2] Han Y,Kim J,Stucky G.[J].Chem Mater,2000,12:2068 — 2069 .

[3] Che G,Lakshmi B B, Martin C R, ez al.[J].Chem Mater, 1998, 10:
260 - 267.

[4] Shin K, Leach K A, Goldbach J T, et al. [J]. Nano Lett,2002,2:
933 - 936.

[5] Wang P,Zhao Y, Wang G, et al.[]] . Nanotechnology,2004,15:218 —
222.

[6] Byrappa K, Masahiro Yoshimura. Handbook of Hydrothermal Technolo-
gy-technology for Crystal Growth and Materials Processing[ M ] . Toron-
to: William Andrew Publishing,2001 .

[7] Sun X H, Sammynaiken R, Naftel S J, ez al.[J]. Chem Mater, 2002,
14:2519 — 2526.

[8] Choi H C,Shim M, Bangsaruntip S, et af.[J].J Am Chem Soc, 2002,
124:9058 - 9059.

9] Ti Q,Wang C.[J].Chem Phys Tett,2003,375:525 — 531.

[10] Chen Z,Shi F,Zheng Y, et al .[J].] Crystal Growth,2003,249:294 — 300.

[11] Gou I.,Murphy C J.[J].J Mater Chem,2004,14:735 - 738.

[12] Wang D, Mo M, Yu D, et al.[J]. Crys Growth & Design, 2003, 3:

717-720. 1

(9]
10]
1]
]

FhEeEkETEFESK T 200544 H 18—20 H
TR BIF . ARSWHAMKFERMERES LR
EMREHTRFHEBEESEAAERESLRESKA
A, RIBESBAZERAKRELE T ZRABEHIR M
BB TS B AR T A0 P 4B R A0 BT WY ) B, Ak T
Wk BRIRMBHREITITE., 2RI AN
S TREEM AT SEARN TR . IBER 5K
1boTREH SES BEARESHHZESASE, 810%
BEBEEAMZATEEERBETERS.

SWCHEM AR IE B 2005 4E 3 A 1 B, MR im %
100 JTCORSCE , B X & 3088 F R B X RAE NG
F 200543 H 1 HRGICHRm R, #EREFEMFE 450

EAEEELFEIZEESS VB

I, FoA AR e M 2R 800 JG, HETE B B, 7E 2005 4F 3 H 1
Al T M 338 9 3 A 2 0 AR 3 Wk S v 9% 50 ot

WICHRTE B SV EM BRI R A FHICH TR, #
Wb B FRAMAKFERMERE, WA TS
B 5 IR 4 £ 102200, 15 45 065 Xt BB 4w FFAE ML S SR L B 07
56 NRUA%E,

BAA R B]

1% :010 — 89733993 ,89733738

18 H :010 - 69724721

E-mail : meeting2005 @ bjpeu. edu. cn

S WM E hitp: //www . heavyoil . cn

FBARANT I S mEs

S G S G G S G S O S G S O S S S S S GO SO EOT R



