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Surface composition-tunable octahedral PtCu
nanoalloys advance the electrocatalytic performance
on methanol and ethanol oxidation
Fengling Zhao1, Qiang Yuan1,2*, Bin Luo1, Chaozhong Li1, Fang Yang1, Xiaotong Yang1 and
Zhiyou Zhou3

ABSTRACT The synthesis of surface composition-tunable
Pt-based octahedral nanoalloys is key to unravel the structure-
property relationship in fuel cells. Herein, we report a facile
route to prepare composition-tunable PtCu octahedral na-
noalloys by using halogen ions (Br− or/and I−) as composition
modulators. Among these PtCu octahedral nanoalloys,
Pt59Cu41 octahedron exhibits the highest catalytic activity and
durability in alkaline solution. The specific activity/mass ac-
tivity of Pt59Cu41 octahedron is 20.25 mA cm

−2/3.24 A mg−1Pt,
which is 6.64/5.3 times higher than commercial Pt black in
0.5 mol L−1 CH3OH, respectively. In the case of using ethanol
(0.5 mol L−1) as fuel source, Pt59Cu41 octahedron shows much
better catalytic activity, that is 34.84 mA cm−2/5.58 A mg−1Pt
for specific activity/mass activity, which is 9.16/7.34 times
higher than commercial Pt black, respectively. In situ Fourier
transform infrared spectroscopy is employed to detect the
intermediate species and products for methanol/ethanol oxi-
dation reaction and a plausible mechanism is proposed to
explain the improved activity and durability of Pt59Cu41 oc-
tahedron toward methanol/ethanol oxidation in alkaline
medium.

Keywords: octahedral PtCu alloy, composition and strain-tun-
able, in situ FTIR, direct methanol/ethanol fuel cells

INTRODUCTION
Fuel cells have attracted tremendous attention due to
their high energy densities and environment-friendly
technique. Among them, alcohol fuel cells (AFCs) are
widely concerned by different research groups around the
world [1–7]. Pt-based nanomaterials are commonly used

as electrode catalysts in cathode and anode of fuel cells.
However, the commercialization of AFCs suffers from
not only the high cost of Pt materials, but also the poi-
soning of Pt-based electrodes caused by CO-like inter-
mediate. Great efforts have been devoted to addressing
these issues and many promising progresses have been
achieved. One of the most interesting and efficient stra-
tegies is to synthesize Pt-M nanoalloys by using cheap
transition metal atoms (such as Cu, Co, Ru, and Pb). The
introduction of those metal atoms into Pt crystal could
significantly improve the durability of Pt materials be-
cause of the effective ligand effect and/or synergetic effect
[8–17]. For example, Wang’s group [18] reported that
PtCu nanowires can respectively boost the mass activity
of methanol/ethanol oxidation to 1.74/2.1 A mg−1

Pt,
together with enhanced durability compared with com-
mercial Pt black in potassium hydroxide (KOH) solution.
Xie’s group [19] demonstrated enhanced durability and
mass activity of 0.515 A mg−1

Pt on octahedral PtCo alloy
compared with commercial Pt/C in sulfuric acid medium.

It is well-known that the shape and surface composition
of Pt-based nanomaterials are greatly related to their
catalytic performances, such as activity and durability
[20–29]. Therefore, the shape and composition tunable
synthesis of Pt-based nanocrystals is key toward opti-
mizing the electrocatalytic performances of alcohols oxi-
dation. Up to now, a variety of synthetic methods have
been developed to achieve this goal, by employing sur-
factants (e.g, oleylamine, oleic acid, poly(ethyleneoxide)-
b-poly(methyl methacrylate)), small molecules (e.g.,
amines and carbon monoxide), and halogen anions as
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structure-directing agents [30–39]. For instance, Dong’s
group [40] reported the shape-controlled synthesis of
PtRu nanoalloys (nanowire, nanorod and nanocube) by
changing the surfactants. Sun’s group [41] and Wang’s
group [42] respectively used KI and NaI as structure-
directing agent to achieve hierarchical Pt-Cu super-
structures. However, the chemical composition largely
depends on the feeding ratio between Pt precursors and
other transition metal precursors [43–46]. Dimitrov et al.
[47] recently have reported the synthesis of PtxCu100−x
nanocubes by changing the amount of Pt/Cu precursors.
Very limited reports have focused on the synthesis of
composition tunable Pt-M nanoalloys with the same
morphology by changing the structure-directing agents.
For example, the {111} faceted octahedral Pt nano-
particles show excellent electrocatalytic activity in fuel
cells [48–51], which can be attributed to the specific
geometry carrying abundant catalytic active sites (e.g,
corner, edge and facet). Therefore, the preparation of
composition-tunable Pt-based octahedral nanoalloys is a
key step, yet challenging, for the applications in fuel cells.

Herein, we report a solvothermal method to synthesize
surface composition tunable PtCu octahedrons by using
sodium halides (NaBr and NaI) as structure-directing
agents. The octahedral PtCu nanoalloys exhibit remark-
able electrocatalytic activity and stability toward the
electrocatalytic oxidation of methanol/ethanol in alkaline
medium. Moreover, in situ Fourier transform infrared
spectroscopy (FTIR) was employed to elucidate the in-
termediates on PtCu nanoalloys during the electro-
catalytic reaction in alkaline medium for the first time.
Finally, a plausible mechanism is proposed to explain the
improved activity and durability of PtCu octahedrons
toward methanol/ethanol oxidation in alkaline medium.

EXPERIMENTAL SECTION

Materials
NaI (A.R.), NaBr (A.R.), C2H5OH (99.9%), CH3OH
(99.5%), KOH (A.R.) and N,N-dimethylformamide
(DMF, 99.8%) were obtained from Aladdin. Pd black, Pt
black, copper(II) acetylacetonate (Cu(acac)2, 97%) and
platinum(II) acetylacetonate (Pt(acac)2, 97%) were pur-
sued from Sigma-Aldrich. All the chemicals were used as
received without further purification.

Synthesis of PtCu octahedral nanocrystals
For Pt59Cu41 nanoalloys, 33 mg NaI, 46 mg NaBr (molar
ratio of I−/Br−=1:2) were dissolved in 8 mL N,N-di-
methylformamide containing 0.03 mmol Pt(acac)2,

0.06 mmol Cu(acac)2 and 30 mg polyvinyl pyrrolidone,
and then the solution was placed in a Teflon-lined
stainless-steel autoclave and kept at 150°C for 8 h. The
dark products were washed with ethanol through cen-
trifugation at 10,000 rpm for 10 min for several times.
Finally, the product was kept in ethanol. The Pt63Cu37
(49.5 mg NaI, 35 mg NaBr (molar ratio of I−/Br−=1:1)),
Pt49Cu51 (68.5 mg NaBr) and Pt45Cu55 (99.2 mg NaI) al-
loyed octahedrons were synthesized using the same pro-
cess as that of Pt59Cu41 nanoalloys except for the
deference of sodium halide. Contents of Pt and Cu in
PtCu nanooctahedra were obtained via inductively cou-
pled plasma optical emission spectrometer (ICP-OES)
(Table S1).

Measurements of electrocatalytic performance
Electrocatalytic tests were performed by a conventional
three-electrode cell equipped with salt bridge using a CHI
760E electrochemical analyzer (CHI Instruments,
Shanghai, Chenghua Co., Ltd.) at room temperature. The
ultrapure water (18.25 MΩ cm) was used as solvent and
purified through a Milli-Q Lab system (Nihon Millipore
Ltd.). The glassy carbon (GC, Φ=5 mm) was used as the
working electrode. Before the electrochemical test, the
alumina powder with size of 0.05 μm was used to polish
the GC electrode. The suspension of PtCu nanocrystals
was spread on the polished GC electrode, and before the
electrode was nearly dried, 1.5 μL of 1.0 wt.% Nafion
solution was spread on the electrode surface. A platinum
foil and Ag/AgCl electrode were utilized as the counter
and reference electrode, respectively. The cyclic voltam-
mograms (CVs) were recorded in N2-saturated
0.1 mol L−1 KOH solution or 0.5 mol L−1 KOH +
0.5 mol L−1 methanol/ethanol solution, scanned from
−0.8 to 0.2 V at a rate of 50 mV s−1.

RESULTS AND DISCUSSION

Structure characterizations
Fig. 1a–e are the transmission electron microscopy
(TEM) images and composition diagram of octahedral
Pt63Cu37, Pt59Cu41, Pt49Cu51 and Pt45Cu55 nanoalloys syn-
thesized by tuning the amount of NaI and/or NaBr while
keeping other synthetic conditions the same. From Fig.
1a–d, we can see these PtCu nanocrystals are octahedral.
The size of these PtCu nanocrystals is uniform, around
14 nm. The crystal phase of these PtCu octahedrons was
determined by X-ray powder diffraction (XRD). Fig. 1f
displays that there are four typical face-centered cubic
(fcc) structure peaks which belongs to (111), (200), (220)
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and (311) crystal facets (JCPDS-04-0836 and JCPDS-65-
2868). And these peaks shift to higher angles as the Cu
content increases, which is caused by the incorporation of
smaller Cu atoms into the lattice of Pt to form alloy
structure and in accordance with Vegard’s law [41–42,44–
45]. It leads to the lattice contraction of PtCu nanoalloys
associated with surface strain, which will enhance the
catalytic performances of metal nanocrystals (Table 1)

[52–55]. The lattice fringes of Pt59Cu41 nanocrystals are
clearly shown in Fig. 2a, b, with a lattice spacing of
0.216 nm, showing that the nanocrystals are bounded by
{111} facets. The scanning TEM (STEM) image in Fig. 3a
also indicates the PtCu nanocrystals are octahedral. Ele-
mental mapping analysis (Fig. 3b–d) shows the Pt and Cu
atoms have a uniform distribution in the nanocrystals,
which also implies that the octahedral PtCu nanocrystals

Figure 1 TEM images of (a) Pt63Cu37, (b) Pt59Cu41, (c) Pt49Cu51 and (d) Pt45Cu55. (e) Composition information on Pt and Cu for PtCu nanoalloys. (f)
XRD patterns of the PtCu nanoalloys with different compositions.
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have alloy structure.
As a sensitive technology for measuring the surface of

materials, X-Ray photoelectron spectroscopy (XPS) is
widely utilized to analyze the electronic structure and
surface composition of substances within 2.0 nm. The
two peaks centered at 71.5 and 74.8 eV for the Pt59Cu41
sample can be identified for the Pt 4f7/2 and Pt 4f5/2
(Fig. 4a). The binding energy for Pt 4f in the Pt59Cu41
sample has a positive shift, around 0.3 eV, compared with
pure Pt (Pt 4f7/2: 71.2 eV and Pt 4f5/2: 74.5 eV). This
implies that the d-band center of Pt has a downshift due
to the introduced Cu atoms [11]. The binding energies of
Cu 2p3/2 and Cu 2p1/2 are located at 932.1 and 952.1 eV
for the Pt59Cu41 sample (Fig. 4b), which negatively shift to
a lower value compared with pure Cu (Cu 2p3/2: 932.5 eV,
and Cu 2p1/2: 952.5 eV). The analysis results of XPS de-
monstrate that Pt and Cu atoms coexist in nano surface
and these exotic atoms have a strong electron interaction,
which will build the synergistic active sites and improve
the activity and durability of electrocatalysts [11,53,56].

Electrochemical measurements
The electrocatalytic performances of PtCu nanoalloys
were investigated in alkaline solution with commercial Pt
black as a contrast. The PtCu octahedral nanoalloys dis-
played a composition-dependent electrocatalytic perfor-

mance (Fig. S1 and Fig. 5).
The specific activity (SA) that stands for intrinsic

electrocatalytic capacity of an electrocatalyst is generally
accepted to compare the electrocatalytic activities of cat-
alysts with different surface compositions. For methanol
oxidation, the SA of commercial Pd black, commercial Pt
black, Pt63Cu37, Pt59Cu41, Pt49Cu51 and Pt45Cu55 nanoalloys
is 3.21, 3.05, 17.05, 20.25, 9.4 and 8.59 mA cm−2, respec-
tively (Fig. 5a, b and Fig. S3b). The Pt59Cu41 nanoalloys
exhibit the best SA, 6.31/6.64 times higher than com-
mercial Pd/Pt black. Similarly, Pt59Cu41 nanoalloys exhibit
the best mass activity (MA) among these samples
(Figs S2a and S3c). The MA of Pt59Cu41 nanoalloys is
3.24 A mg−1

Pt, 5.7/5.3 times higher than that of com-
mercial Pd black (0.57 A mg−1

Pd)/Pt black (0.61 A mg−1
Pt).

For ethanol oxidation (Fig. 5c, d, Figs S2b and S3e, f), the
SA/MA of Pt63Cu37, Pt59Cu41, Pt49Cu51, Pt45Cu55 na-
noalloys, commercial Pd black and commercial Pt black is
33.49/5.25, 34.84/5.58, 20.3/3.14, 17.42/2.67, 5.53/0.99
and 3.80/0.76 mA cm−2/ A mg−1

Pt, respectively. Among
them, the Pt59Cu41 nanoalloys display the best SA/MA,
6.30/5.63 and 9.16/7.34 times higher than commercial Pd
black and Pt black, respectively. Meanwhile, the onset
potential of methanol/ethanol oxidation (Fig. 5a, c, inset)
shows that the reaction dynamics of Pt59Cu41 octahedrons
is much faster than that of commercial Pt black, which
results in much better catalytic activity of Pt59Cu41 octa-
hedral nanoalloys than that of commercial Pt black. The
current-time (i-t) tests show that the durability of PtCu
nanoalloys is better than that of Pt/Pd black for both
methanol and ethanol electrooxidation (Fig. 5e, f and
Fig. S3d, S3g). It is worth noting that the durability of
PtCu nanoalloys for methanol oxidation is obviously
better than that for ethanol oxidation. After 3600 s, for
methanol/ethanol oxidation, the remaining current
density of Pt49Cu51, Pt45Cu55, Pt63Cu37 and Pt59Cu41

Table 1 XRD results of standard Pt crystal and as-prepared PtCu oc-
tahedral crystals

Crystal 2θ (°)(111) Lattice parameter (Å−1) Strain (%)

Pt-crystal 39.754 0.2205 /

Pt63Cu37 40.471 0.2243 1.7

Pt59Cu41 40.666 0.2253 2.2

Pt49Cu51 41.084 0.2275 3.2

Pt45Cu55 41.101 0.2277 3.3

Figure 2 High resolution TEM (HRTEM) images of Pt59Cu41 nanoalloys with different magnifications.
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nanoalloys are 1.95, 1.86, 2.15 and 2.44 mA cm−2, while
that of Pd/Pt black is 0.033/0.46 mA cm−2. And the
Pt59Cu41 nanoalloys display the best durability. We
further utilized accelerated durability tests (ADT) to
confirm the stability of Pt59Cu41 nanoalloys and Pt black
in 0.1 mol L−1 KOH condition between −0.5 and 0 V at
100 mV s−1. After 2000 cycles (Fig. 6a, b), the electro-
chemically active surface areas (ECSA) of Pt59Cu41
nanoalloys and Pt black only decrease by 1.2% and

17.25%, respectively, relative to initial ECSA, which also
indicates the Pt59Cu41 nanoalloys have a better durability
than commercial Pt black. The regeneration capacity of
catalyst has also been generally used to evaluate the
performance of catalyst. As shown in Fig. 6c–f, for both
methanol and ethanol oxidation, the SA of Pt59Cu41
nanoalloys has a very small decrease, below 4%, while the
SA of Pt black has an obvious decrease, beyond 15% (for
methanol) and 33% (for ethanol). These results exhibit
that the Pt59Cu41 nanoalloys have better regeneration
capacity than commercial Pt black. Furthermore, the MA
of Pt59Cu41 nanoalloys increases to 5.12/7.30 A mg−1

Pt
when tested in 1.0 mol L−1 methanol/ethanol solution
(Fig. S4). It is worth pointing out that these values are
competitive compared with previous reports (Tables S2
and S3) [43,44,57–63].

In situ FTIR spectra of methanol/ethanol oxidation
In order to clarify the reasons why the octahedral Pt59Cu41
alloys have better durability than Pt black and why the
durability of octahedral Pt59Cu41 nanoalloys in methanol
oxidation is much better than that in ethanol oxidation,
we performed in situ FTIR characterizations of octahedral
Pt59Cu41 alloys and Pt black in 0.5 mol L−1 KOH+
0.5 mol L−1 CH3OH or CH3CH2OH solution. The test
potential ranges from −0.8 to 0.2 V with a 0.1 V interval.
For methanol oxidation, as shown in Fig. 7a, b and Table
2, no carbon monoxide peak is observed, which agrees
with previous reports, namely, alcohol oxidation in an
alkaline solution has almost no carbon monoxide poi-
soning intermediate (generally observed at around
2050 cm−1) [64]. The peaks around 1380 and 1590 cm−1

are attributed to formate [65]. Two peaks around
1380 cm−1 are observed on Pt black from −0.5 to −0.3 V,
which are the typical peaks of formate (Fig. 7a); however,
this phenomenon is not observed on octahedral Pt59Cu41
nanoalloys (Fig. 7b), and a strong peak of carbonate ap-

Figure 3 (a) High angle annular dark field-STEM (HAADF-STEM)
image, (b) elemental maps of Pt (yellow), (c) Cu (red), and (d) overlap
(Pt and Cu) of Pt59Cu41 nanoalloys.

Figure 4 XPS spectra of Pt 4f (a) and Cu 2p (b) of Pt59Cu41 nanoalloys.
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pears at −0.6 V, which implies that carbonate is directly
formed on octahedral Pt59Cu41 nanoalloys. Peaks around
2340 cm−1 belong to carbon dioxide [66], and Pt black has
a stronger carbon dioxide peak than octahedral Pt59Cu41
nanoalloys, which indicates carbon dioxides are strongly
adsorbed on Pt black and occupy the catalytic active sites,
leading to less activity and durability than octahedral

Pt59Cu41 nanoalloys. Another interesting phenomenon is,
with the increase of potential, the peaks of carbon dioxide
are much stronger on Pt black than that on octahedral
Pt59Cu41 nanoalloys. However, the peaks of carbonate on
Pt black are much weaker than that on octahedral
Pt59Cu41 nanoalloys. These phenomena imply that the
carbon dioxide adsorbs more strongly on the surface of Pt

Figure 5 (a) CV curves of specific activity, (b) columns of specific activity and mass activity, (e) i-t curves (tested at −0.3 V for 3600 s) for catalysts in
0.5 mol L−1 KOH + 0.5 mol L−1 CH3OH. (c) Specific activity curves, (d) columns of specific activity and mass activity, (f) i-t curves (tested at −0.3 V for
3600 s) for catalysts in 0.5 mol L−1 KOH + 0.5 mol L−1 C2H5OH (insets in a and c are linear scanning curves of Pt59Cu41 and Pt black).
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black and is harder to convert to carbonate. While the
carbon dioxide adsorbs weakly on the surface of octahe-
dral Pt59Cu41 nanoalloys and is more easily converted to
carbonate, thus releasing the catalytic active sites and
having higher energy conversion efficiency. On the other
hand, water consumption bands are in the range of 2500–
3000 and 1700–2000 cm−1 (Fig. 7a, b), the intensities of
water consumption bands on octahedral Pt59Cu41 na-
noalloys are obviously higher than Pt black, indicating the
better ability of Pt59Cu41 nanoalloys in activating water
than Pt black, producing more reactive oxygen species

and resulting in much higher catalytic activity.
As for ethanol electrooxidation (Fig. 7c, d and Table 2),

the symmetric and antisymmetric stretching vibrations of
acetate anion appeared at around 1420 and
1550 cm−1, respectively. The intensities of the two peaks
are almost the same, generally accepted as the standard
peak of acetate [67]. At −0.7 V, We can observe the two
peaks of acetic acid and water consumption bands on
octahedral Pt59Cu41 nanoalloys, but not on Pt black,
indicating that the octahedral Pt59Cu41 nanoalloys can
activate water and ethanol more easily, leading to better

Figure 6 CVs of Pt59Cu41 nanoalloys (a) and commercial Pt black (b) before and after ADTs at a rate of 100 mV s−1. CVs of Pt59Cu41 nanoalloys in
0.5 mol L−1 KOH + 0.5 mol L−1 CH3OH (c)/C2H5OH (d) before and after i-t test. CVs of Pt black in 0.5 mol L−1 KOH + 0.5 mol L−1 CH3OH (e)/
C2H5OH (f) before and after i-t test.
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catalytic activity. In addition, the peaks of acetic acid on
octahedral Pt59Cu41 nanoalloys are weaker than Pt black
form 0 to 0.2 V, because acetate species are CO-like in-
termediates in ethanol oxidation that would poison the
electrocatalyst, and result in the durability decrease. At
the beginning from 0 V, the peaks of carbon dioxide are
detected on octahedral Pt59Cu41 nanoalloys, but cannot be
observed on Pt black, indicating that the C–C bonds of
ethanol are more easily broken on octahedral Pt59Cu41
nanoalloys than Pt black, resulting in more energy release
and better activity. Compared with methanol oxidation,
ethanol oxidation produces less carbon dioxide, which
means the most C–C carbon bonds are not fully broken,

forming a lot of carboxylate species which are toxic
species for electrocatalyst (Reactions 1, 2) [67,68].
CH CH OH + OH + Pt Pt OCH CH + H O+e, (1)3 2 2 3 2

Pt OCH CH Pt OCH(OH)CH
Pt OC(=O)CH .

(2)2 3 3

3
Compared with ethanol oxidation (Reaction 3), me-

thanol is prone to completely oxidized to CO2 and only
forms a small amount of carboxylate (Reaction 4), and
thus the durability on octahedral Pt59Cu41 nanoalloys
toward methanol oxidation is much better than that to-
ward ethanol oxidation [67].
CH CH OH+5OH CH COO + 4H O+4e , (3)3 2 3 2

CH OH+8OH CO + 6H O+6e . (4)3 3
2

2

CONCLUSIONS
In summary, a series of composition-tunable PtCu octa-
hedral nanoalloys were synthesized by using sodium ha-
lides (NaBr or/and NaI) as structure-directing agents. The
as-prepared PtCu octahedral nanoalloys display compo-
sition-dependent catalytic performances toward methanol
and ethanol oxidation. Taking advantages of the ligand
effect, synergetic effect and strain effect, specific activity/
mass activity on Pt59Cu41 octahedron can be
31.9 mA cm−2/5.12 A mg−1

Pt toward methanol oxidation;

Figure 7 In situ FTIR spectra of commercial Pt black (a) and Pt59Cu41 nanoalloy (b) in 0.5 mol L−1 KOH + 0.5 mol L−1 CH3OH. In situ FTIR spectra
of Pt black (c) and Pt59Cu41 nanoalloy (d) in 0.5 mol L−1 KOH + 0.5 mol L−1 C2H5OH (the range of test is between −0.8 and 0.2 V, and each step is
0.1 V).

Table 2 Assignments of the in situ FTIR spectrum of methanol/etha-
nol oxidation reaction

Wavenumbers (cm−1) Peak assignment

2340 CO2 symmetric stretching vibration

1420 and 1550 Symmetric and asymmetric C–O bonds
stretching vibration of acetate ions

1380 and 1590 Symmetric and asymmetric C–O bonds
stretching vibration of formate

2500–3000 O–H stretching absorption

1700–2000 O–H stretching absorption

1380 CO3
2−
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45.62 mA cm−2/7.3 A mg−1
Pt toward ethanol oxidation, in

1.0 mol L−1 methanol/ethanol solution, respectively.
These values are much higher than that of commercial Pt/
Pd black. The in situ FTIR spectroscopy indicated that the
Pt59Cu41 octahedral nanoalloys show better capacity to
activate water and methanol/ethanol, and as a result, less
CO-like poisoning intermediates will be adsorbed on the
surfaces of Pt59Cu41 octahedral nanoalloy, compared with
commercial Pt black. Moreover, Pt59Cu41 octahedral na-
noalloys are able to break C–C bonds of ethanol more
easily than commercial Pt black. Our studies not only
offer a simple route for the preparation of composition-
tunable PtCu octahedral nanoalloys, but also give insights
into the structural evidences in terms of activity and
durability for both methanol and ethanol electrooxidation
in alkaline medium.
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表面组成和应变可调的PtCu八面体纳米合金促进
甲醇和乙醇电催化性能
赵凤玲1, 袁强1,2*, 罗斌1, 李朝忠1, 杨芳1, 杨晓彤1, 周志有3

摘要 本文介绍了一种以卤素离子(Br−或/和I−)为成分调变剂制备
组成和应变可调的PtCu八面体纳米合金的简便方法. 由于纳米合
金化所产生的配位效应、协同效应和应变效应, PtCu八面体纳米
合金在碱性介质中对甲醇和乙醇电氧化表现出优于商业Pt黑的催
化性能. 在这些PtCu八面体纳米合金中, 优化的Pt59Cu41八面体纳
米合金具有较高的催化活性和耐久性. 对于甲醇氧化, Pt59Cu41八
面体的比活性/质量活性为20.25 mA cm−2/3.24 A mg−1

Pt, 分别是商
业铂黑的6.64/5.3倍. 对于乙醇氧化, Pt59Cu41八面体的比活性/质量
活性为34.84 mA cm−2/5.58 A mg−1

Pt, 分别是商业铂黑的9.16/7.34
倍. 利用原位傅立叶变换红外光谱技术, 对甲醇/乙醇氧化反应中
的中间物种和产物进行了检测, 并探讨了Pt59Cu41八面体催化活性
和耐久性较好的原因, 同时解释了在碱性介质中甲醇氧化耐久性
优于乙醇的原因. 本文对探索制备高性能的碱性甲醇/乙醇燃料电
池纳米电催化剂具有一定的科学意义.
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