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Scheme S1. A schematic diagram of the fabrication process of NR/N330.

The specific testing procedure was as follows, the unvulcanized NR/CB composites
were cut into small pieces of about Imm?, weighed about 0.5g (W1) and tightly sealed
in a clean stainless-steel mesh of consistent weight (W2). Subsequently, immersed in
100ml toluene for 48h at room temperature, re-solvent changed in the immersion for
24h. Ultimately, this stainless steel meshes were dried to a constant weight (W3). The

bonding rubber rate (Rs%) was calculated by the following equation.



Wy, - W (1-0,)

(S1)

Bound rubber content=

Where @ is the mass ratio of the rubber, calculated from the formulation of the

rubber composites.

Figure S1 SEM image of (a)N115b, (b)N550b, (c)N660b, (d)N115c (e)N550c,

(HIN660C.

Figure S2. SEM-EDS images of (a) NR/N115a, (b) NR/330A, (c) NR/N550a, and (d)

NR/N660a.
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Figure S3 (a) XRD patterns of (a)N115a, N115b and N115c. (b)N550a, N550b and

N550c. (c)N660a, N660b and N660c.
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Figure S4 (a) Raman spectrums of (a)N115a, N115b and N115c. (b)N550a, N550b

and N550c. (c)N660a, N660b and N660c.
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Figure S5. FTIR spectra of N330a, N330b and N330c.

4000



[nm]
3.36

4.5
281

£

| [nm]
| s,

62.86
37.81

n
| [om]

a7
[nm]
54.55 0.615820

48.53 1481256

45.77 0.634891

2 Az
[hm] | [nm]
56.54 0.635537
58.67 4.192642
34.68 3.126662

r1
107
4.6
8.1

37.811

[deg]
26.02 90.108
392.8824
| nn [ » a7z [ =
| [deq] | [deg] | [deg] | [7 |
64.0505 38.9267 25.13276 -
47.070 6 5:
54.1682 L
! L]
L
E
27.623
[deg]
-l 20.55 93.836
280.4690
S . -
[deg] | [deg] = [deg] 7]

62.1040 61.7663 0.337648
27.7676  68.2353 40.46770
71.8631 66.2625 5.600606

Dstance
[nm]
6.46
5.67

6.28

357.4432
71| az @ [ 72 2z
[om] | . [om] | [ | [deg] | [deg]  [deg]
5135 5532 3.965904) 315 53.3407 47.1194 6.221286
53.73 .695657] 254 67.9650 51.1957 16.76931

69.77]  64.86 4.
|

o0 3§D E o0

56454 16.79167

43.350

Figure S6. Fitting measurement of NR/115a, NR/N330a and NR/N550a bonding rubber.
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Figure S7. DSC curves of the (a) NR/N115, (b) NR/N550 and (c) NR/N660.
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Figure S8. TG-DTG curves of the (a) NR/115a, (b) NR/550a and (c¢) NR/660a from 30

to 800°C.
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Figure S9. Storage modulus versus temperature curve of the (a) NR/115, (b) NR/550
and (c¢) NR/660 from -100 to 80°C.
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Figure S10. Loss modulus versus temperature curve of the (a) NR/115, (b) NR/550
and (c¢) NR/660 from -100 to 80°C.
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Figure S11. Loss factor versus temperature curve of the (a) NR/115, (b) NR/550 and

(c) NR/660 from -100 to 80°C.
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Figure S12. TG curves of the (a) N330a, and (b) N330c from 30 to 800°C, with

10 °C/min and at the maximum temperature for 30 min.
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