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Preparation, Characterization and Property Exploration of AuCu Bimetallic Nanoparticles
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Abstract: AuCu bimetallic nanoparticles were prepared by hydrothermal method and characterized by
X-ray diffraction (XRD), transmission electron microscopy (TEM) and ultraviolet-visible spectroscopy
(UV-Vis). The photothermal effect and catalytic activity for 4-nitrophenol (4-NP) reduction were studied.
The results show that the composition and morphology of AuCu bimetallic nanoparticles can be tuned by
changing AuCI*/Cu®" molar ratios (r,) during preparation. The XRD and UV-Vis spectra show the
evident characteristics of gold component were observed with the increase of 5,. When the 74, is > 0.5,
the particles have a typical core-shell structure. The core-shell AuCu bimetallic nanoparticles exhibit better
catalytic activity for the reduction of 4-NP, and their catalytic activity can be enhanced by 532 nm laser
irradiation because of the photothermal effect. In addition, different AuCu bimetallic nanoparticles have
similar photothermal effects.

Key words: AuCu bimetallic nanoparticles; hydrothermal method; core-shell structure; catalytic activity;
photothermal effect
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1.1 R RERE

—KEALH (CuClL2H,0, AR). 7N/K S AL
(NiCL'6H,0, AR). HZR(AR). 4-iFFA M) (4-NP,
AR). T ZWHNEEBEE K-30(PVP, AR)IAT [E %
LM AF AR A A S &R HAuCl 4H,0,
AR). WIS (NaBH,, AR T2 [H Alfa id751H
FRAH] .

SIS R B AN B, 2587 30 mL. &S
OHUA G R EE B DL HISSO(HIAL B DU 2
PR F] H1850 AY). UL EIEA 532 nm BOLER(KE
BB HEARA R AR, MGL-N-532 nm-5W-
17010131 BIZEGHE6ES). MR2E B 971
FELSIE IR K (5 F IKA C-MAG HS7 %),

1.2 AuCu X&) GIKBRLIH %

I3 HIFRE 0.18 g F1 0.44 g I H Z B AT PVP % 5
By A RIEEN 5 AN 30 mL ARF A, IR0k 24.28
mmol/L ) HAuCl,~ 100 mmol/L CuCl, 1 100 mmol/L
NiClL, %R 1 Frd) 55 BEOR U AE (nawincenn=
1:6:6. 1:3:3, 1:2:2. 2:3:3. 1:1:1, PAIIAK NiCl,
W 520 pL AR, HEBETF/KESEH 10.6
mL. K 5 ARG A EE R S % S min, A5
YW AN 5 ARV ZEF, N FL ARG T8
FEH 200°C B 6 he AHIE G, BUHFEMH X
B FOKIEYE, JFE 10000 r/min [OFEH R B0 10
min, EE 3 K. REHAEFTKIERE 4 mL,
BEIFR 1 FrHl(Au+Cu)iR A 13 mmol/L, ANF

AW/Cu BER H(ra=nad/nce) I 5 F1(17~5%) AuCu X4x
JEAUKIRRIE R, 5 SR AR AR

E 1 AuCu XN RPUKTORLAE i ] i 5
Tab.1 Sample preparation serial number of AuCu bimetallic

nanoparticles
No. V(HAuCl,)/

V(CuCly)/  V(NiCl,)/

Npu: ey AN TAu

pL pL pL
1# 357 520 520 1:6:6 0.17
2* 714 520 520 1:3:3 0.33
3 1071 520 520 1:2:2 0.50
4* 1428 520 520 2:3:3 0.67
5* 2142 520 520 1:1:1 1.00

1.3 SRR

K #5[E Germany Bruker /A @] D8-Advance X
S AR AT A (XRD)IEATAE S AR S0 b SR 98
FEI /2 7] TECNAI G2 F20 U-TWIN %435 &} /7 2
B (TEM)XTRE S IR TE S . RSk AT 52 5 4y
7, Bi &3 [ FEI 2w 4= fL il 4 Ae 1% A (X-Max 50)
BT RE R X L EEDS) LR &, R
F e B ZHEE A ] Cary-5000 428 4h-1] WL-UT 41 7k
FEEAL(UV-Vis-NIR )Ml 2 FE i (1 6 R s v R o
1.4 4-NP R0 RS2

1) TR % 9.0 mL 2545 4x10™*
mol/L [ 4-NP /K& A 1 mL 7 1.2 mol/L NaBH,
BHORAE, BHAEVOKIB B 10 min. K 0.5 mL
ZIREMS 2.5 mL I BB A B, 4R
Ja, AR A SR I —FF 5 uL AuCu 99K
BRI LR S8 R 8, BL 1.0 min (ARG i
NLE) 77252 (BA 400 nm ARG R IR)

2) WOElER R IR R R 5 TE eI AL
R EEAF R AP IR, B A OB R F W 4 s2 56
HAT AR JF R S o 4 53l 1) B 2L AN Dt s n —
Pl 5 uL AuCu GK BRI EIF W, A 2 min [A]R70
SENEN 1% Hedh IR AR D St — kR SL R 10
W ZRB06(532 nm)IE ST 1 min, FRRICSE, WILLTEIA
10 K.

1.5 e

] 5 AMA A 1 mL % 87 /Kf—
it 2 mL AuCu G KBURL BV, B FE 1 VR A3 5] .
F 10 W 2530/6(532 nm) HEU, FHBGR AR S 5 5 e
W, 1 minids 1 K. HEBARFE AuCu W48
YRR 1) R
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Fig.1 XRD pattern of different AuCu nanoparticles
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Fig.2 TEM images of different AuCu nanoparticles
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Fig.3 HRTEM characterization of AuCu nanoparticles (Sample 4%, r,,=0.67)
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Fig.4 Absorption spectra of different AuCu nanoparticles
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(a). TEHEIBEF (No laser irradiation); (b). 532 nm 0% B4 (532 nm laser irradiation)
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Fig.5 Absorbance variation of 4-NP degradation affected by different AuCu nanoparticles
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Fig.6 Photothermal heating curve of AuCu nanoparticles
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