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Figure S1. a) SEM image, and b) FTIR spectrum of the prepared Co-TFBDC.

According to the Figure Sla, the scanning electron microscopy (SEM) image presents the
uniform nanosphere structure of prepared Co-TFBDC (< 1 um). Moreover, in the Fourier
transform infrared spectroscopy (FTIR) spectrum of Co-TFBDC (Figure S1b), the peak at 1624
cm! is assigned to asymmetric stretching vibrations of -COO-, peaks at 1452 and 1388 cm!
can be attributed to the symmetric stretching vibrations, and the peak at 746 cm™!' shows the out
of plane vibration of 1,4-substituted benzene of the linker molecules (out of plane C-F bending
modes). These results indicate that the urchin-like Co-TFBDC template has been successfully

synthesized.
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Figure S2. TG curve of MPDA at a heating rate of 10 °C min! under a N, atmosphere.
As shown in Figure S2, the thermogravimetric analysis (TGA) curve of MPDA can be divided
into three parts based on the rate of weight loss: <100°C, 100-350°C, and >350°C, each of
which corresponds to diverse changing process. When the temperature is less than 100°C, the
mass change is due to the loss of water. Weight loss occurs due to cross-linking of polymer
chains and conversion of functional groups at temperatures ranging from 100 to 350°C. When
the temperature rises above 350°C, carbonization begins, resulting in rapid weight loss.
According to the TGA result, we set a series of annealing temperatures for comparison (150°C,
350°C, and 550°C). Then the MPDA-150, MPDA-350, and MPDA-550 materials were
obtained by annealing MPDA at 150°C, 350°C, and 550°C in a N, atmosphere, respectively.
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Figure S3. EDS spectrum of MPDA-350.
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Figure S4. Nitrogen adsorption-desorption isotherms of a) MPDA, b) MPDA-150, c) MPDA-
350, and d) MPDA-550.
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Figure SS. Pore size distribution of a) MPDA, b) MPDA-150, c) MPDA-350, and d) MPDA-

550.
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Figure S6. HR-XPS spectra of O 1s, C 1s and N Is peak fittings of a-c) MPDA-150, d-f)

MPDA-550.
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Figure S7. Charge/discharge profiles of a) MPDA-350, b) MPDA, ¢) MPDA-150, and d)
MPDA-550 at 100 mA g'.
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Figure S8. SEM images of a) PDA-350 and b) MPDA-350. Cycling performance at ¢) 50 mA g and
d) 500 mA g! of PDA-350 and MPDA-350.



Table S1. Comparison of some representative anodes of half-cell PIBs.

Initial
discharge
/charge Rate ability Cyclability
Materials Capacit mAh ¢! mAh ¢! Ref.
pacily g g
(mAh g')
MPDA-350 646.4/382.3 403.2 at 50 mA g!; 246.8 after 500 cycles | This
at 100 mA g! | 209.6 at 5000 mA g-! at 500 mA g! work
466/338.9 203 at 200 mA g'; 222.3 after 100 cycles
VK@GNT at 100 mA g'! 165 at 1000 mA g! at 100 mA g'! SRI
240 at 50 mA g'; 240 after 150 cycles
HTP / 56 at 400 mA g! at 50 mA g’! SR2
417/137 107 at 100 mA g'; 97 after 500 cycles
KPTC@CNT at 50 mA g'! 78 at 500 mA g-! at 50 mA g'! SR3
358 q 272 after 500 cycles
PyBT at 30 mA ¢! 428 at30mA g at 50 mA ¢! SR4
105 at 50 mA g'l; 75 after 3000 cycles
K:BPDC / 52 at 500 mA g at 1000 mA gl SRS
1215.7/297.2 293.1 at 50 mA g'!; 257 after 300 cycles
NCNTs at 50 mA g-! 131 at 2000 mA g'! at 50 mA g-! SR6
926/326 311 at 100 mA g'!; 132 after 5000 cycles
HCONs-300 1 100 mA g | 105 at 10000 mA g at 2000 mA o'l SRY
405 481 at 50 mA g'l; 111 after 5000 cycles
OFPCN | 100 mA o' | 78 at 20000 mA g! at 10000 mA g’ SR¥
588.7 at 399.4 at 50 mA g'; 307.2 after 50 cycles
SnyP/C 50 mA g! 221.9 at 1000 mA g-! at 50 mA g’! SRY
450 319 at 200 mA g'; 234 after 280 cycles
SSFG | 1500mA g | 135 at 2000 mA g at 500 mA ¢! SRI10
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