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2 LyitfE

Cu/C #2/7E K S5 R I G i S8 2 AR i 8l AL
PRAP R U0 DX KP4 X AT, FE SRS, 344E
NI £ 55 P 1 £ I 4 (Cu(acac),, Aldrich Chemi-
cal Co, 97%) & T& U W25 K X (140—160 °C),
WCAERE B A DE B AR (30 mm x 200 mm x 3 mm)
BT P U IX (350—600 °C). 528+, & 2t
PN FEN Hy (4% 99.99%, 3 i 200 cm3/min) 7E
B, AL A B TR R RS 10 Pa.

KM X 5 £ 47 5 1 (XRD, Rigaku D Max
2500VB). Raman J% %1% (Lab RAM HR 800). 1
i ¥ 7 B4 (SEM, FEI Nova Nano SEM230). i%
ST B8 (TEM, JEOL-2100F, 200 kV). ¢
J6 X (PL, F-2500), 484k - 7T WL Y6 %A (UV-vis,
TU-1800PC) %5 73 A1 Wl AN 248 X PTRR 7 A1 90 33 B A
AT R G T

3 ZRE11k

3.1 Cuw/C #z/F5 40 K 45 ¥ B T2 50 Fn 25 # 5F
fiE

Kl 1(a) A YRR BE 400 °C I, A7 5 BY 58 A
RS A ) SEM . R E K EY
10 pm, EARZY 200 nm 49K 2 52 R R 517 3%
WIMR T, f=ifis SEM R 3R WX 2845 il 1 4 oK 2k
HA ML (B (b)), MU IELE T3] 450
°C IN, BRFARA I 1) 7 WA I 41 ¢4, 32 B iR AR
2 200 nm Fz/5E BRI AL R, Sorb e e DR E Y
1 um [R5 9 KB (B 1(c)). 2 B Rl IR 1) T
1, AKETFAR I 2R, R K RORE 2T R B M PT AR R
B EFHE] 600 °C I, YR ™4 0 B =), ks
7E 100 nm PLF (IR 4L s (B 1(a)).

K1 AFETRRE R SEM JES1 (a), (b) 400 °C F 1) SEM HIl HRSEM I; (c) 450°C ) SEM [&; (d) 600°C ] SEM ¥l

Kl 2(a) b Cu/C #%/7e 4K 2= H)1¥ XRD i,
b 0 =43.29°, 50.46° Fl 74.13° &b (1) =AM Fi7 i 0
3 Rk N T BAT 27 S5 8 Cu 19 (111), (200)
F(220) § 1 (JCPDS 4-836, a = 0.3615 nm). I4h,

£ 6 = 26.2° AbAT (V1T IO AT 56 U6, of 2 A7 o
(¥7 (002) . HIBLRW, =P rh5e/iz gk ey Cu
M C G, Hre K= AR 2, 9
KBURE 1) XRD K3 (18] 2(b)), Cu (=M1

108102-2



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 10 (2013) 108102

S e HH 0 k1 e AL B, S HLB AT RN 2 R
(RO A7T S 0. TP AT S 0 1) B AL IR AR T BB el T
B B Cu BURLIRLARAR /N BT 35, 1 A7 S5 407 4T I 1)
HRWE =Y C FREAEF RS2 Ra. A
THE— PRIV C IIAFAE B 0T Y. 1) 4
Ff5 L, F-ATTR ) Raman 6% A FBEAT 72047
B 3(a) A1 (b) 43 X T 44 K 2% RN 4h K ks (1) Ra-
man Y% . EMAS Raman B3, S8BT 67 T
1344 cm ™! JHUTI D RIS T 1592 cm™! MHER G
U, SEHT T, BT DX T C AR R
BTG 4510, 10 G VNI Y T 4 i, —
AIRIA D VR G V2 [ ARG BRJE, R = Ip /16 3=
fiE C MBI SE B B T3 . i1 3wl 4, % 14
KRTORL AN 2 K 2, AT E R 4350 1 F1 0.84, &
B G B K IURL A AEAE C e gk, HIH A S
P2 B T e A% AR 8.

N RE— D52 A B R TE SN 4 KRR, X
TR A TEM X 3T TR 2307, AR5 TEM
Fi (B 4(a)) 5 Wi 3R W, A8 C/Cu 4K B
FEIRL A L. AERT L) 40 7 TEM O (] 4(b)) i,
YK £ 2R JZ R S TR () B 0.34 nm 4 N T A SR
(002) i [, 1M P9 A% AT S AT 0.18 nm JU) X Y.
T HA T N 7 G5 Cu [ (200) T 3 X H
THTS (SAED) Bl — 2w th T Cu 4K
W [110] Flmg 2R B 4(c) A 5e/m% 4 oK 2k T
(1) EDS £k 145 &0, il Ak A%l Cu, 522
h C. AR TEM FE A RIS M [ SAED i (B 5(a))
T, A I G0 K BURE R BRE Cu R, T34 k7 42
2J 20 nm. {E40 KR 14> HE TEM K (5(b)) 7,
Ab 52 RN AL T AT S 4 8CIAL R 0.34 nm A 0.21

nm 23 16 T A7 511 (002) fm AT Cu ff) (111) &
M. Be4h, T C TR R HE 1—2
nm, T PAZE XRD &l o IC7E1S 2060 W R 5 0.

1 (111)
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3.2 Cu/C ¥/ R EEHIRI L AN IR

BT C 75 Cu 4K AORE b (1) v it B AR IS,
DA C Jsi 7ol i T 0w - dr b bR AE
Cu BURLR I B A 82 2. 51— J7 I, @A LA
400—600 °C I HEAT TR S N1 T2 S C RS
TosE FEI 81 DR, FRATTHR <R A LB Ok e
Cu ZK TR/ K LR T A 25 2 R . # 58,
Cu(acac), £ 150 °C In#X FFh 78k 181 i<z
HEN I KRR (400 °C—600 °C). 55 4, Cu(acac),
5 Hy SR R o i, XSl R A 13 g S L2
(IS]HR R 1 i I8 g A
Cu(acac),(g) — (acac)Cu(ads) + (acac)(ads)

(ads Fo R ) 4),

(acac)Cu(ads) — Cu(g) + (acac)(ads).
FESEREREH, Cu 7 2R AR UAUE (1 Cu 442K 7%,
IR AN LB 73 5 K50 . 20 Ml e 1
C Jst W Bt 2 Cu Ji 7 HR R 2R 1, B R Cu,/C 20
KB U9 35 =, Cu,/C #%/78 AR AT 5 AR L6 2R,
HoAr i) C A1 Cu Jgt 7385 B4 HOM Rl 5 Cu 4K

ORI C 7oz, H1 T — i Refe — e R R T
M Cu BT C J5t 7, BT AREAE AT AR (1L L
NI SR 2. BEAh, 2N R i N, Cu 0K
ATV A 88 )= S5 K SN se 4%, 445 C SRS Cu
JsFARMEIE L Ostwald LKL 1] A9 15, Mt B
1T Cu B 4RBECK, Fr LASL I T B ) BORLRL A%
N2 AR RN, A 88 5T SR AR A KRB,
A7 )2 AR Y Cu it 7l Ostwald 2 AEALH )
W B, S BUN S Cu 9K BRI AR E— P KK,
FFIZHTIE R Cu AR, T i 28 IE 1 Cu/C #%/5%.

3.3 Cu/C #%/FEMN KGRy F 4R

6(a) F (b) 43 B A Cu/C H%/7% 4 K £k Fn 4
KAURL ) UV-vis WG 3%, Cu/C #7578 9 K 4k 1E
225 nm 1 620 nm H I T AR, Cu/C #/5%
YK PRI AE 225 nm F1 616 nm H LT S04,
WHAE LR, Cu 40K Pk 194K 2611 UV-vis %75
220—230 nm Ab2x L —~ 5 RS RONAR G R
W 20 7 570—590 nm Ab2 P2 10 45 B 1 LR
(SPR) Wi izide U AT Cu 4K Uk A 4 K 28,
Cu/C #%/5e4h K ks A1 40 K 26 1) SPR KA T B i
L. XA R I AT e 2 i T4 s 2
SR, R Cu 9K MURL Y SPR WA A R 7R
j'g [22]

A =412 m gy [€7 + 2egaer(1 — P) + 2€abonP] /N,

b g9, Ewater F1 Ecarbon 77 AEILAEL TK (43 BRI
FIAT B A FUH R, €% b 5 TR BRI R A% RS AR
KA U R, @ R 5 2 AR 7 4, N,
me 73 e AR IR B U, ¢ 2
TG BT €carbon > Ewaters ITEL Cu KIIRLI) SPR
W ST IR e A2 4T 7

60
225
620
£ 55 (a)
=]
=
el
3
L& 616
] 50
(b)
45 - . . : . :
200 400 600 800
WA /nm

6 Cu/C H/FEAKEERI M UV-vis il (a) 492K 2E; (b) 44
Kk

108102-4



%) 32 2 8  Acta Phys. Sin.

Vol. 62, No. 10 (2013) 108102

G5 /arb.units

260 I B(IJO I 340 I BéO
Pk /nm
7 CulC Bi/setlk SRS R @) 4K (b) 4K
UL

7(a) H1 (b) 4351k Cu/C KZ/FE 90K 2 gk
TORE, LEP KR 220 nm 3R B R 1026 &G
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F1 348 nm Ab HH IS R GG, 1 Cu/C A%/5E 4N
KFURL 23 SIAE 304 F1 343 nm 1LY R G,
H Cu/C #%/58 402K 26 119 1) K 5 Ve A X5 T~ 4l K Ak
(R A S U S A T SR 20 8 . AR H R ) SCRIR A,
Cu kL (6 nm) [119¢ %63 % S 7F 296 nml 2,
X T P R S BKIE B 3d BB T2 Cu/C

R/ 5 4 K £ R0 gl K Uk 16 9% )l 6 1% v ik 312 A
304 nm Ab 1 &GS Cu 9Kk (6 nm) FHEL, K&
WIS A AR T 208, IX ] A5 T RS 20 5 |k 1
20 AL T H R R LB Cu gl ok 2k R 78
340—348 nm Z [A] A A S U6 (R i, T AFRATT 45 5K
6 rR LI 30 F) 343 A1 348 nm ) R 5T IE ] B 5 A%
SERIAT O, N C 582 Cu A% 36 2 2 0] R AR B4
M HEAE T Cu # 3R )Z Cu J/ I L1 70 AT I
Gy 2520 BRI S, Cu/C KE/5E 40K S5 /Y DG 27
PEREMI BN H A AN &, A R — P IR

4 % ik

A F A MOCVD, 38 i 2 113 R v i 761
% Cu/C 3 4l K kL AN 4 K £k X AR 1)
Cu/C Hi/5egh K &5 #hy LTl Cu/C 9K F 5 3R &
HUHITE B, B Cu/C gk A% 1 B R ki@ ik ¢ A
Cu J& I B HOM i f 8 )2 52 )2 A1 Cu #. Cu
0 KSR RN 40 K 28 2% THI 1) A7 5 6, 38 2 AN A (19 3G
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Abstract

Copper/carbon core/shell structure nanoparticles and nanowires are successfully synthesized by using a one-step low-temperature
metal-organic chemical vapor with copper (II) acetylacetonate powders as precursor. Morphology and structure of copper/carbon
core/shell nanomaterial can be well controlled by deposition temperature For instance, copper/carbon core/shell nanowires about
200 nm in diameter can be produced at 400 °C. The mixture of nanowires and nanoparticles can be produced at 450 °C. At 600 °C
the production is the copper/carbon core/shell nanoparticles about 22 nm in diameter. The obtained copper/carbon core/shell nanos-
tucture is found to be formed by a novel coalescence mechanism that is quite different from the well-known dissolution-precipitation
mechanism The optical property of copper/carbon core/shell nanostructure is investigated Uv-vis spectrometer and the fluorescence
spectrometer (PL). The results show that the surface plasma resonance peaks of copper/carbon core/shell nanowire and nanoparticle
are located at 620 nm and 616 nm respectively. At 225 nm, copper absorbing peak can be found. The PL peaks of copper/carbon
core/shell nanowires are located at 312 nm and 348 nm, and the PL peaks of copper/carbon core/shell nanoparticles are observed at
304 nm and 345 nm.

Keywords: copper/carbon core/shell structure, nanowires, nanoparticles, optical properties
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