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1. Carbon black in different samples

Fig. S1 SEM of a-FPH /C(a), m-FPH /C(b), om-FPH /C(c), a-FP/C(d), h-FP/C(e), and carbon black(f).

In order to further show the shape of carbon black in the cathode material prepared under different 

conditions, the SEM of the samples was characterized. In figure S1(b) and S1(c), because FePO4 

particles are flaking, different from the shape of carbon black particles (S1(f)), it can be clearly seen 

that carbon black particles are spheroidal with a particle size of about 100nm. In other samples, 

because FePO4 particles are also spheroidal, they are difficult to distinguish from carbon black. 

However, it can still be found that some particles of about 100nm are distributed among the particles, 

and we believe that some of these particles should be carbon black particles.

2. The effect of the synthesis temperature on the capacitance properties of the materials

The aging temperature or calcination temperature has an important effect on the phase composition 

and microstructure of the cathode materials, that is, the phase composition and microstructure of 

cathode materials are different at different treatment temperatures. In older to explain the effect of the 

synthesis temperature on the capacitance properties of the material, the charge and discharge specific 

capacity of the materials at different synthesis temperature were tested. 



First of all, it can be found by combining Fig. 4a in the article, the sample aged at 50 oC for 2 h is 

amorphous structures, when the aging temperature is 70 oC, a few monoclinic structure appear. 

When the aging temperature is 90 oC, the sample is mainly composed of monoclinic structure and 

amorphous structures. When the temperature rises further, the orthogonal structure appears, and 

increase as the temperature rises. Combined with the main conclusions of this work, the 

amorphous structure has the best electrochemical activity, followed by the orthogonal structure, 

and the monoclinic structure has poor electrochemical chemistry. This is why the material aged at 

50 oC and 70 oC for 2 h has the best electrochemical performance, and the material aged at 90 oC 

for 2 h has the lowest electrochemical performance. Moreover, the discharge specific capacity of 

material aged at 110 oC for 2 h is higher than aged at 130 oC for 2 h, this may be due to the fact 

that at higher temperatures, although more orthogonal structures are generated, at the same time, 

the degree of disorder of amorphous structures becomes lower, resulting in lower electrochemical 

performance.

Fig. S2 The charge and discharge specific capacity of the materials at different synthesis temperature



3. Compared with previous studies

Table S1 Comparison of the results in this work with those previously reported for the FePO4/C 

cathode materials.

Samples Technique
Discharge specific 

capacity
cycling 
stability

Reference

Amorphous 
Core-shell 
structure of 
multiwalled 

carbon-FePO4

Multiwalled carbon 
nanotubes as the core 

material together with the 
growth control of FePO4 
produced the core-shell 

structure of 
MWCNTs@FePO4 with a 
delicately controlled shell 

thicknesses

120 mAh g-1 at 50 mA 
g-1(about 0.28 C)

Capacity 
retention rate 
is 96% at 50 
mA g-1(about 
0.28 C) after 

50 cycles

[1]

Orthorhombic 
heterosite 
FePO4@C

Carbon-coated FePO4@C 
(FP@C) composite 

obtained by chemical 
delithiation of a 

commercial carbon-coated 
LFP@C pre-cursor

100 mAh g-1 at 0.1C / [2]

 Amorphous 
FePO4

 Hydrothermal method
171.2 mAh g-1 at 20 
mA g-1(about 0.1C) 

after 5 cycles 
/ [3]

Orthogonal
Fe2.7Mn0.2Ni0.1

PO4@C 

Water-based ion exchange 
method is proposed for the 

synthesis of Ni-doped, 
Mn-doped, and Ni, Mn 

co-doped FePO4@C

154.4 mAh g−1 at 
0.1C

Capacity 
retention rate 
is 70.7 % at 
1C after 300 

cycles 

[4]

Amorphous 
FePO4/C

Glass-transformation-free 
amorphous phase 

FePO4/C was prepared by 
chemically induced 

precipitation

140 mAh g−1 at 0.1C

Capacity 
retention rate 
is 83% at 1C 

after 200 
cycles

[5]

Amorphous 
FePO4/C

Ultrasonic-assisted 
precipitation and calcined 

at 400 oC for 2h

149.8 mAh g−1 at 
0.1C

Capacity 
retention rate 
is 94.06% at 
0.1C after 50 

cycles

This work
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