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Fig. S1 FT-IR spectra of a) PCNF, PCNF-F20s, PCNF-F60s and b) GPCNF, GPCNF-F20s,
GPCNF-F60s.



Fig. S2 SEM images of a) PCNF; b) PCNF-F60s; ¢c) GPCNF and d) GPCNF-F60s. All

images were taken at X10000 magnification.



Table S1 Elemental compositions of the C,F,- modified PCNFs/GPCNFs.

Elemental analysis (%) XPS (%)
Samples C O & F C O F
diff. diff.
PCNF 99.5 0.5 91.5 8.5 -
PCNF-F5s 98.7 1.3 89.0 7.6 34
PCNF-F20s 98.2 1.8 89.9 6.0 4.1
PCNF-F60s 98.0 2.0 90.7 3.7 5.6
GPCNF 99.9 0.1 93.8 6.2 -
GPCNF-F5s 99.4 0.6 90.9 7.5 1.6
GPCNF-F20s 98.5 1.5 89.6 7.2 3.2
GPCNF-F60s 98.2 1.8 89.4 6.8 3.8




Table S2 XPS F1s analysis results of the C,,F,-modified PCNFs/GPCNFs.

Samples Tonic Semi-ionic Covalent
(684.6 £ 0.5 eV) (687.1 = 0. 5 eV)  (690.0 = 0.5 eV)
PCNF-F5s 27 73 ]
PCNF-F20s ; 100 ]
PCNF-F60s 4 87 9
GPCNF-F5s 18 82 ]
GPCNF-F20s 32 68 ]

GPCNF-F60s 23 59 18




Table S3 TOF-SIMS analysis results of the C,F,-modified PCNFs/GPCNFs.

Normalized peak intensity ratios

Sample
CF,"/C* CF;7/C"  GCF57/Ct GiF37/Ct CsFs/C*
PCNF-F5s 0.62 0.48 0.51 0.31 0.26
PCNF-F20s 0.73 0.73 0.59 0.43 0.38
PCNF-F60s 0.96 1.72 1.55 0.83 0.79
GPCNF-FS5s 1.36 1.16 1.21 0.64 0.50
GPCNF-F20s 1.23 1.41 1.30 0.75 0.55

GPCNF-F60s 1.45 2.97 2.98 1.14 0.96




Table S4 XRD, Raman and BET analysis results of the C,,F,-modified PCNFs/GPCNFs.

Crystallographic parameters Raman spectra BET
Samples . A Le,, (nm) R (I /IG) Surt(‘?rcl;e/gz)trea

PCNF 3.367 56 1.68 97
PCNF-F5s 3.357 61 1.57 95
PCNF-F20s 3.360 62 1.55 93
PCNF-F60s 3.364 68 1.45 90
GPCNF 3.368 72 0.25 60
GPCNF-F5s 3.365 73 0.24 59
GPCNF-F20s 3.362 <100 0.26 58

GPCNF-F60s 3.360 <100 0.25 56
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Fig. S3 Charge/discharge profiles of PCNF and C,F,-modified PCNFs at various current

rates ranging from 0.1C to 10C (1C =372 mAh/g)
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Fig. S4 Charge/discharge profiles of GPCNF and C,,F,-modified GPCNFs at various current
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Table S5 Coulombic efficiency of the pristine PCNF/GPCNF and C,F,-modified

PCNFs/GPCNFs per C-rate after 5 cycles.

Coulombic efficiency per C-rate after 5 cycles (%)

0.1C 0.5C 1C 2C 5C 10C
PCNF 94.1 97.7 97.9 972 935 81.0
PCNF-F5s 96.7 96.8 98.2 98.0 943 824
PCNF-F20s 96.6 97.8 98.0 97.8 939 843
PCNF-F60s 96.5 97.5 97.9 975 948 882
GPCNF 94.3 98.3 97.3 948 935 82.1
GPCNF-F5s 94.2 98.4 98.5 97.6 957 84.0
GPCNF-F20s 95.2 98.2 98.6 98.1 944 83.8
GPCNF-F60s 95.2 98.2 98.0 964 929 86.2

Sample




Table S6 R, value of pristine PCNF/GPCNF and C,,F,-modified PCNFs/GPCNFs

Resistance
Passivation Charge transfer
(Rf ’ Q) (Rct ’ Q)
PCNF 12.4 12.3
PCNF-F5s 5.2 10.7
PCNF-F20s 4.8 8.4
PCNF-F60s 3.9 6.7
GPCNF 6.9 9.0
GPCNF-F5s 5.7 5.8
GPCNF-F20s 4.6 5.6

GPCNF-F60s 3.4 4.5




