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Synthesis of Copper Nanowires by Electroless-Chemical
Deposition
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Abstract; Electroless chemical deposition instead of electrochemical deposition was adopted to
prepare copper nanowires in that electroless chemical deposition neither has to sputter a layer of
gold as cathode on one side of the through-hole template nor supplies power to complete the
synthesis of nanowires. The effect of sensitizing solution and deposition time on the preparation of
copper nanowires was discussed. Scanning electron microscopy ( SEM) and X-ray diffraction
(XRD) were applied to observe the morphologies of the samples. The experimental results
showed that nanoparticles were firstly formed in the process of deposition, and then they gradually
merged to form nanotubes and nanowires with the increase of deposition time. The copper
nanowires prepared by electroless chemical deposition were multi-crystal structures. In the
templateless case, the copper atoms grew to form petal-like structures by autocatalysis. The
sensitizing solution diluted with 95% ethanol was more stable than that with water, but it was less
likely to form nanowires compared to the sensitizing solution with water in about the same
deposition time.
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Table 1

Relationship between pH value and potential of standard-oxidation reduction of formaldehyde

pH 1H 0 9
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-0.62

10 11 12 13 14

-0.71 -0.81 -0.87 -0.98 -1.00

Cu’* +2HCHO +40H™ <Cu’ + 2HCOO ™ +
H, +2H,0.
Hrp.Cu’* +2e <> Cu’,E=0.34 V;

2HCHO +40H ™ > 2HCOO~ +H, +2H,0 +2e.
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Fig.2 SEM images of sample with different deposition
time

(a)—50 min; (b)—70 min;
(¢)—90 min; (d)—110 min.

SAALAR AR P 40K £ ) XRD 5% 1A A& 3
Fis. Al R AR D AR A LS H , Rt ] I
e P AL AR B AR (0. 254 XRD 3% K i ] jade
6 # il i Scherrer 23 HREAR H L 4K L AR
ki ROSF 249 4 23,8 nm, 44 K £k B A2l 200 ~
300 nm, KL 5 pom. Hi kL RS 28 12 /) T 5
YKL RSE. H AT HE BT 24 K R T R £
S ARG AN K L Ry U 2 e — T AR R A R
258 AB4 , Scherrer 23 3B AT H 1992 b 18T kL
R R T 100 nm,3X 5 SEPRIHEAR T A 45 1R
5 R ICHIZ R K LR N 2 S5 H .

2.4 AEBL KX FIR M

FH/KECHi 7Y SnCL, U, (8 FH — Bemf i) )=

Sn* " ARZE Gy K f# AL 1% Sn(OH) CI & ityE .

% 36 %

95% £ AR K I il ) AL T LR 58 4B W, OF
LA B B i 3 B TS TG P e . S 466
SRR WA, DURAR S (9 SEM JE 55 4 1]
4 Jiro. fdFH K G i 04 S AR, DR IS E] R 30,50
min B, R4 1 DA g O 1A 95%
CTEERE ) BB, DURLET A 24 40,60 min Fi, B
TORR A A S22 JOREAR: . 32 DR SRS A K s 78
ST S KRR R i B b B b 4 1 e
RAGE M F, TR & AT A R, 15
SnCl, 7K A B4 BB R IR, 305 A7 5 0 1 L AN 3
Sz, R, DTRR A BT 4 K 2%

7000f 111

6000

50001

7, 4000}
< 3000f 200

I 220 311
2000

1000} A)l ﬁ o JKA Lﬁu
0 i L 1 1L 1 L 1 L
20 30 40 50 60 70 80 90
20/(°)

3 f¥fmEY XRD Eik
Fig. 3 XRD pattern of Cu nanowires
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Fig. 4 SEM images of samples
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