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Fig.1 FTIR spectra of five antioxidants
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Tab.1 Vulcanization characteristics of compounds with different antioxidants
It E| Z5 e

L60 264 2246 445 4020
t,/min 6.10 6.35 7.18 5.85 6.82 5.07
t,0/min 5.32 5.52 6.23 5.05 5.85 4.40
ty/min 9.83 10.72 10. 65 9.28 10. 12 7.57
CRI"/min”" 22.17 19.23 22.62 23.64 23.42 31.55
F./(dN *m) 2.60 2.30 2.34 2.62 2.41 2.73
F,./ (dN * m) 7.07 6.91 6.27 6.55 6.19 6.93
Fow—F./(dN » m) 4.47 4.61 3.93 3.93 3.78 4.20

TE 1) BRALEE AR K100/ (b9 —110) 1.
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Fig.2 SEM photos of compound with antioxidant L60
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Fig.3 Vulcanization curves of compounds with
different antioxidants
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Tab.2 Physical properties of vulcanizates with different antioxidants

T H A Lok
L60 264 2246 445 4020

BBIR ARG R / 34 33 33 33 33 34
100%7E i3 1 /MPa 0.6 0.6 0.6 0.6 0.6 0.6
300% ¢ i1 71 /MPa 1.3 1.2 1.3 1.3 1.3 1.5
PR 5/ MPa 19.8 16.1 18.1 17.3 17.2 18.6
PR /% 830 801 814 752 785 753
70 'C X 72 hika S G

AR AT i AR Ak / i +2 +3 +3 +2 +3 +5

s AL/ % +2.6 +37.9 +20.9 +8.2 +29.0 +28.5

PR A AR LR/ % —17.5 —10.8 —17.2 —12.0 —11.9 —12.9
100 C x 72 hilzs L Efb)5

AR OR ARYRE i AR AL/ Ji +6 +6 +8 +0 +9 +9

S e BE AR AL/ % —90.8 —24.4 —80.4 —87.3 —9.5 —17.6

PR A AR LR/ % —75.3 —35.4 —60.1 —57.1 —32.1 —29.4
125 C X 24 hivZs L8R

BR/K AT RE BEAE AR/ BE —11 —10 -8 +0 +0 +7

LA AR AR/ % —95.8 —94.8 —95.5 —93.3 —91.8 —90.6

T A R AR AR /% —76.9 —177.3 —77.5 —78.2 —75.8 —77.8
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Fig. 4 Surface morphologies of vulcanizates with different antioxidants after ozone aging
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Tab.3 Thermal decomposition temperatures of vulcanizates with different antioxidants T
i H = H e

L60 2246 445 4020
T, 352.8 352.0 351.3 349.4 381.2
Ts 326.0 312.2 317.0 320.7 313.3
i 348.3 345.2 344.7 343.8 343.5
Ty 373.8 373.8 373.3 370.3 373.0
Tso 389.2 389.7 389.3 385.3 388.7
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Influence of Antioxidant L60 on Aging Resistance of NR Compound

SUN Fan, WU Mingsheng
(Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: The application of antioxidant L60 (its main component was derived from lignin) in natural
rubber ( NR ) was studied and compared with antioxidant 264, antioxidant 2246, antioxidant 445 and

antioxidant 4020. The results showed that, antioxidant L60 could reduce the curing speed of the compound.

The hot air aging resistance of the vulcanizate with antioxidant L60 was better, and the ozone aging resistance

was comparable to that of the vulcanizate with antioxidant 264. Moreover, antioxidant L60 had little effect on

the thermal decomposition temperature of NR vulcanizate.

Key words: antioxidant; NR; hot air aging resistance; ozone aging resistance; thermal decomposition

temperature
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