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Figure S1 is about photo of Sb2O3@3D-G，Figure S2 is about XRD patterns of 

Sb2O3, Figure S3 and Figure S5 are about SEM images of Sb/SbPO4@3D-G, Figure 

S4 is about BET result，Figure S6 is about long cycle performance of SSPG-M, 

Figure S7 is about SEM images of Sb/SbPO4@3D-G after cycles. Figure S8 is about 

the cycling performance comparison, and the Table S1 is about comparison of the 

electrochemical performance of Sb-based materials for SIBs.
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Fig. S1. The photo of black hydrogel Sb2O3@3D-G.

Fig. S1 displays the photo of Sb2O3@3D-G. The product is a black hydrogel and 

elastic with dense structure.



Fig. S2. XRD pattern of Sb2O3.

Fig. S2 shows the XRD pattern of Sb2O3. It is evident that all the diffraction peaks are 

in good accordance with the corresponding crystal planes of cubic Sb2O3 (JCPDS 

No.05-0534).



Fig. S3. SEM images and EDS spectrum of a-c) SSPG-M; d-f) SSPG-L; and g-i) 

SbPO4@3D-G.

Fig. S3 shows SEM images and EDS spectrum of SSPG-M, SSPG-L and 

SbPO4@3D-G. There are no distinct differences in morphology of three samples. The 

EDS results are accordant with the element ratios in relevant products.



Fig. S4. Nitrogen adsorption-desorption isotherm and pore size distribution of 

SSPG-M.

Fig. S4 shows the nitrogen adsorption-desorption isotherm and pore size distribution 

of SSPG-M. The specific surface area was calculated according to the Brunauer-

Emmett-Teller (BET) method and the pore size distribution was analyzed by Barrett-

Joyner-Halenda (BJH) method. The SSPG-M sample shows an IV-type adsorption-

desorption isothermal curve, and the specific surface area is about 153.16 m2 g-1.



Fig. S5. The lateral morphology of Sb/SbPO4@3D-G: a) in whole; b) in partial.

Fig. S5 shows the lateral morphology of Sb/SbPO4@3D-G. It is clear that the 

graphene layers are stacked layer by layer.



 Fig. S6. Cycling performance of SSPG-M at 10 A g-1 between 0.01-1.5 V.

Fig. S6 exhibits the long cycle performance of SSPG-M at 10 A g-1 between 0.01 and 

1.5 V. We can observe that the capacity still remains 98 mA h g-1 after 500 cycles. 

Besides, the coulombic efficiency is stabilized around 100% all along. 



Fig. S7. a-b) SEM images of Sb/SbPO4@3D-G electrode after 100 cycles at 0.1 A 

g-1.

Fig. S7 shows the SEM images of Sb/SbPO4@3D-G electrode after 100 cycles at 0.1 

A g-1. It can be seen that the octahedron morphology of nanoparticles could be well 

maintained after 100 cycles, although experiencing inevitable volume expansion.



Fig. S8. a) Cycling performance of SSPG-M、SSPG-N、SSPG-L electrodes at 

100 mA g-1; b) EDS spectrum of SSPG-N sample.

Fig. S8 deeply discusses the issue that more content of Sb can provide more capacity 

and higher initial coulombic efficiency. The contents of elements in SSPG-N is shown 

in Fig. S8b. It is obvious that the capacity gets promoted as the content of Sb in the 

sample increased in Fig. S8a. Moreover, more content of Sb can also provide higher 

initial coulombic efficiency.



Table S1 Comparison of the electrochemical performance of Sb-based materials for 

SIBs.

Materials Shape Remaining capacity

(mA h g-1)

Rate capability

(mA h g-1)

Ref.

Sb47Fe39P14

fiber-like

structure

422mA h g-1 @0.1A g-1

after 200 cycles

441.7—245.8—477.5

(0.1—2—0.1 A g-1)
1

Sb2S3/carbon–
silicon oxide nanofibers

321mA h g-1 @0.2A g-1

after 200 cycles 

532—221— ~480

(0.1—5—0.1 A g-1)
2

Sb2Se3/C amorphous
378mA h g-1 @0.05A g-1

after 50 cycles

270mA h g-1 @1.2 A g-1

3

Sb-C rod-like
430.9mA h g-1 @0.1A g-1

after 100 cycles

499.8—259.1—405.6

(0.05—2.5—0.05 A g-1)
4

Sb/N-doped 
porous carbon 1D structure

400.9mA h g-1 @0.1A g-1

after 100 cycles

502.9—50.4—421.8

(0.05—5—0.05 A g-1)
5

SbPO4/rGO
layered 

structure

280mA h g-1 @0.5A g-1

after 100 cycles 

323—214— ~320

 (0.1—5—0.1 A g-1)
6

Sb@TiO2-X nanoplates
540mA h g-1 @0.1A g-1

after 100 cycles 

571—429—562

(0.1—3.2—0.1 A g-1)
7

SnS/SnSb@C nanofibers
270mA h g-1 @0.2A g-1

after 200 cycles 

458—159—425

(0.05—2—0.05 A g-1)
8

Sb/SbPO4@3D-G 3D structure
425.3mA h g-1 @0.1A g-1

after 100 cycles 

484.4—236.1—459.4

(0.05—5—0.05 A g-1)

This 
work
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