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Abstract: Bimetallic colloidal CoPt nanoalloys, with low platinum content, were successfully synthesized following a 
modified polyol approach. Powder X-ray diffraction, (XRD), fourier-transform infrared spectroscopy, (FT-IR), thermo-
gravimetric analysis, (TGA), and transmission electron microscopy, (TEM), studies were performed to estimate the crystal 
structure, morphology, and surface functionalization of the colloids respectively, while the room temperature magnetic 
properties were measured using vibrating sample magnetometer (VSM). The particles exhibit excellent uniformity, with 
a narrow size distribution, and display strong room temperature hysteretic ferromagnetic behavior even in the as-made 
form. Upon annealing at elevated temperatures, progressive formation and co-existence of exchange coupled both chem-
ically ordered and disordered phases, significantly enhance the room temperature coercivity. 
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CONTENT: 

Supplementary material contains structural, magnetic and morphological characterization data based on XRD, 
VSM, TEM, Rietveld analysis as well as selected literature data on the room temperature coercivity values of CoPt-
based nanomaterials, are given for comparison. 

o Figure S1. Size distribution histograms of as-made (a) and annealed at 700 °C/7h (b) CoPt nanoparticles.

o Figure S2. Rietveld analysis of CoPt nanoalloys annealed at 700 °C/7h.

o Figure S3. M vs. 1/H curve of CoPt nanoalloys annealed at 700 °C/7h.

o Figure S4. Magnetic hysteresis loop of the annealed at 700 °C for 2h sample, and the 1st derivative of M vs H
curve.

o Figure S5. Room temperature hysteresis loops of CoPt nanoparticles after annealing at 675 °C for 1.5h (a) and
4h (b).

o Figure S6. HAADF STEM image of the 7 h annealed CoPt nanoparticles (a) and elemental mapping of Co (red),
Pt (green). 

o Figure S7. Powder XRD pattern (a), and room temperature magnetic hysteresis loop (b), of equiatomic bime-
tallic CoPt nanoalloys, after annealing under reducing atmosphere at 700 °C for 4h.

• Table S1. Lattice parameter, space group and crystal structure of the CoPt nanoalloys annealed at 700 °C/7h.

• Table S2. Selected literature data on the room temperature coercivity values of various CoPt-based nanoalloys,
for comparison.
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Figure S1. Size distribution histograms of as-made (a) and annealed at 700 °C / 7h (b) CoPt nanoparticles. 
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Figure S2. Rietveld analysis of CoPt nanoalloys annealed at 700 °C/7h 

Figure S3. M vs. 1/H curve of CoPt nanoalloys annealed at 700 °C / 7h. 
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Figure S4. Magnetic hysteresis loop of the annealed at 700 °C for 2h sample, (black line and symbols), and the 1st 
derivative of M vs H curve (red line and symbols). The derivative curve is shifted for sake of visualization. 
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Figure S5. Room temperature hysteresis loops of CoPt nanoparticles after annealing at 675 °C for 1.5h (a) and 4h 
(b). 
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Figure S6.      HAADF STEM image of the 7 h annealed CoPt nanoparticles (a) and elemental mapping 
of Co (red), Pt (green).

Figure S7. XRD pattern (a), and room temperature magnetic hysteresis loop (b), of equiatomic bimetallic CoPt 
nanoalloys, after annealing under reducing atmosphere at 700 °C for 4h. 

40 60 80

(1
13

)(3
31

)

(2
02

)
(2

20
)

(0
02

)
(2

01
)

(1
12

)

(2
00

)

(1
11

)

In
te

ns
ity

, a
.u

.

2-theta, dergee

(a)

(1
10

)

-30 -20 -10 0 10 20 30
-40

-30

-20

-10

0

10

20

30

40

M
ag

ne
tiz

at
io

n,
 e

m
u/

gr

Magnetic field, kOe

(b)



S7 

Table S1  
Lattice parameter, space group and crystal structure of the CoPt nanoalloys annealed at 700 °C/7h. 

CoPt P4/mmm 
tetragonal 

CoPt P4/mmm 
tetragonal 

Co3Pt Fm-3m 
cubic 

Co3Pt Fm-3m 
cubic 

a (Å) 3.79 3.83 3.65 3.72 

b (Å) 2.68 2.71 3.65 3.72 

c (Å) 3.68 3.73 3.65 3.72 

Table S2 
Selected literature data on the room temperature coercivity values of various CoPt-based nanoalloys, for 
comparison. 

Material Annealing Conditions Coercivity at RT, 
kOe 

Particle 
Diameter, 
nm 

Reference 

CoPt 650 °C and 700 °C, 1h 12 and 10.7 - [1]
Core-shell CoPt laser annealing (650 K) 0.1 6 [2]
CoPt 700 °C, 3h 0.63 - [3]
CoPt 665 °C, 30 min 9 at 5K -
CoPt 800 °C 5.4 3.4 [4]
CoPt 550 °C 3.2 - [5]
CoPt core-shell 700 °C, 12h 5.3 - [6]
CoPt 650 °C 4 11 [7] 
CoPt 700 °C 7.57 >>4 [8] 
CoPt 700 °C 6 18 [9] 
CoPt 800 °C 4.442 18 [10] 
CoPt on Carbon 650 °C, 6h 7.1 8.9 [11] 
CoPt, Bismuth addition 700 oC, 1h 14.5 29 [12] 
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