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Figure S1. Curing curves of NBR elastomers LOC0S1.5 and L0OC0Z10S1.5.
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Figure S2. The SEM photographs obtained from the fracture surface of lignin/CB/NBR elastomers: (a)
L40S1.5; (b) L20C20S1.5; (c) C40S1.5; (d) L20C20Z2S1.5; (e) L20C20Z4S1.5; (f) L20C20Z651.5 and (g)
L20C20Z10S1.5.
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Figure S3. The engineering stress-strain curves of NBR elastomers LOC0S1.5 and LOC0Z10S1.5.



——First loading ——First loading 600s
s (@) —0s 3.5 (b) 0s ——1800s
60s 60s ——3600s
7 —120s ——120s ——7200s
6 —300s ——300s —— After heating
= b ——600s ek
o ——1800 s &
59 —3600s S
1 —7200s @
e
i —— After heating §
7] @l
3
24
14
0 T T T T
0 50 0 150 200 250 0 50 0 150 200 250
Strain (%) Strain (%)
6 9
(c —— First loading 600 s 8 (d) —— First loading——600 s
54 —0s —1800 s —) —1800s
60s ——3600s 74 60s ——3600s
——120s ——7200 s —120s ——7200s
44 —300s ——— After heating 6 —300s —— After heating
= T
o 54
s 3
e 2,
@ 4
£ 1 $
? a4 D 34
24
14
14
0 T T T T T 04 T T T T T
0 50 100 150 200 250 [} 50 100 150 200 250
Strain (%) Strain (%)
18
i ———First loading First loading
21 (e) —os 164 () —os
1 —60 s 60s
104 —120s 144 —120s
) ——300s —300s
_ —600s _ 1241 ——600s
T8 ——1800s K ——1800s
s | ——3600s =104 ——3600s
2 6] ——7200s £ . — 72008
@ —— After heating g After heating
5
o 7]
44 ®
4 44
24
24
0 - T r T 0 T T T T
0 50 0 150 200 250 0 50 100 150 200 250
Strain (%) Strain (%)
7 9
——First loading First loading
6] (@) —os a] (h) —os
—60s —60s
—120s T4 —q20 8
54 ——300s ——300s
- —600s 6+ ——600s
&4 ——1800's 5 ——1800s
= ——3600s 25 ——3600's
2 ——7200s 5 —7200s
£31 —— After heating $ 41 ——— After heating
@ @
34
24
24
14
14
0 T T T v

T 0 T T
200 250 0 50 200 250

L - T
150 0 150
Strain (%) Strain (%)

Figure S4. Tensile loading-unloading curves of (a) C40S1.5; (b) L40S1.5; (c) L20C20S1.5; (d)
L20C20Z251.5; (e) L20C20Z651.5; (£) L20C20Z10S1.5; (g) L20C20Z450.5 and (h) L20C20Z451.0.



Table S1. The curing parameters' of NBR elastomers LOC0S1.5 and LOC0Z10S1.5.

Sample Ts(min) To(min) Mi(dN.m) Mu(dN.m) AM (dN.m) CRI (min?)
L0C0S1.5 2.68 18.13 0.61 9.45 8.84 6.47
L0C0Z10S1.5 1.70 6.58 0.88 14.36 13.48 20.49

I Ts: scorch time; Too: optimum cure time; Mr: the minimum torque; Mh: the maximum torque; AM:

the difference between maximum torque and minimum torque; CRI: curing rate index, CRI = 100 /
(T90-Ts).

Table S2. The mechanical properties of NBR elastomers LOC0S1.5 and LOC0Z10S1.5.

Elongation Tensile Young Energy Elastic
e . Hardness
Sample at break strength modulus dissipation recovery (Shore A)
(%) (MPa) (MPa) (MJ-m-) (%)
L0C0S1.5 367(+15) 4.1(+0.2) 6.0(x0.2) 7.4 99.5(+0.3) 54
L0C0Z10S1.5 282(+10) 5.2(x0.2) 7.2(0.3) 6.8 99.3(x0.2) 54




