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Figure S1 Cycle performances at 50 mA/g for blank GO. (GO: PVDF = 5:1)

Figure S2 STEM image (GO: white color, HATN nanorod: deep gray color) and EDX line-
scan profile of O element of HATN/GO nano-rod, condition: HATN (20 mg), GO (16 mg),
sonicated in 10 mL toluene for 6 h.
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Figure S3 SEM image of HATN/GO after dissolving the HATN nanorod in CHCIls. The
HATN/GO composite was soaked in CHCI; and shaken until all the HATN was dissolved.
Residual GO demonstrates empty tube-like structure (blue box).

EDS Layered Image 6

Figure S4 STEM image and EDX mapping profile of N element of HATNTA/GO composite,
condition: HATNTA (20 mg), GO (16 mg), sonicated in 10 mL ethanol for 6 h.
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Figure S5 CV curves of the composites of (a) HATN/GO and (b) HATNTA/GO measured
with scan rate of 0.2 mV S,
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Figure S6 Cycle performances at 50 mA/g for mixtures of (a) HATN and GO, and (b)
HATNTA and GO (both without nanocomposites prefabrication using sonication method).
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Condition: HATN or HATNTA: GO:PVDF = 5:4:1, shaken in vortex for 12 h.
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Figure S7 Cycle performances of HATN at 50 mA/g with different conductive carbon
sources(a) RGO or (b) CNT with diameter 50 nm or (¢) VGCF under the same condition with
GO.
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Figure S8 STEM image and EDX mapping profile of N and O element of HATNTA/GO
composite after cycling test.

Table S1 A comparison of HATN based electrodes.

. Active Material/Cond- Capacity ( mA Ref
Materials uctive Material/PVDF Electrolyte h/g)
HATN/GO  5:4:1 LiPF/EC+DMC 410 at 50 mA/g 1118
work
LiTFSI- ~220 at
HATN/RGO 6:3:1 22
DOL/DME 400mA/g
Poly-HATN  6:3:2 LiPF¢/EC+DMC 147 at 100mA/g 23
~250 at 0.2C and
HATN 5:4:1 Solid one 21
323 K

Computational Details

The calculations were carried out by performing DFT by use of the B3PW91functional with
the 6-31G (d) basis set as implemented in Gaussian 09 program package. Vibrational
frequency calculations, from which the zero-point energies were derived, have been
performed for each optimized structure at the same level to identify the natures of all the
stationary points.

Cartesian coordinates for the optimized geometries
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